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3.7 Antenna Requirements

3.7.1Standard Applicable

If directional gain of transmitting Antennas is greater than 6 dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6 dBi. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to

comply with the rule.
3.7.2 Antenna Anti-Replacement Construction
An embedded-in antenna design is used.
3.7.3Antenna Gain

<CDD Modes >
For power measurements on IEEE 802.11 devices,
Directional gain = Gant + Array Gain, where Array Gain is as follows:
Array Gain = 0 dB (i.e., no array gain) for Nant < 4.

Ganr is set equal to the gain of the antenna having the highest gain.

For PSD measurements, the directional gain calculation follows F)2)f)ii) of KDB 662911 DO1

v02r01.
_ -
"M.S‘S *NANT
Z gk
. . ~ . =1 k=1
DirectionalGain =10-log| <
NANT

where
Each antenna is driven by no more than one spatial stream;
Ngs = the number of independent spatial streams of data;
N 7 = the total number of antennas

G, /20
gk = 107 if the kth antenna is being fed by spatial stream j, or zero if it is not;
Gy 1s the gain in dBi of the kth antenna.
As minimum Nss=1 is supported by EUT, the formula can be simplified as:
Directional gain = 10*log[(10C61/20 + 10G2/20 + , _ + 10CN/20)2 [NanT] dBI
Where G1, G2....GN denote single antenna gain.

For example: If a device has two antenna, Ganti= 3.6dBi; Gant2=4.2dBi
Directional gain of power measurement = max(3.6, 4.2) + 0 = 4.2 dBi

Directional gain of PSD measurement = 10 * log[ (1036/20 + 1042/20)2/ 2 ] = 6.92 dBi
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<CDD Modes>

DG DG Power PSD
for for Limit Limit
Ant. 3 Ant. 4 Power PSD Reduction | Reduction
(dBi) (dBi) (dBi) (dBi) (dB) (dB)
2.4 GHz 2.63 2.15 2.63 5.40 0.00 0.00
Power Limit Reduction = DG(Power) — 6dBi, (min =0)
PSD Limit Reduction = DG(PSD) — 6dBi, (min=0)
Calculation example:
The DG for PSD is derived from formula is
10 x log {{[ 10" (2.63 dBi/ 20) + 10" (2.15dBi/20)]*2}/2}
= 5.40 dBi
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4 List of Measuring Equipment

Instrument | Brand Name Model No. Serial No. |Characteristics Cal:)b;?etion Test Date Due Date Remark
Bilog Antenna |  TESEQ 0%5801%113318;\1 35419 & 03 | 30MHz~1GHz | Apr. 24, 2022 l\ﬁ;r:.zoléyzzoozzzg Apr. 23, 2023 (Osggig;i?g\()
Double Ridge | 5o 3117 00075962 | 1GHz ~ 18GHz | Dec. 03, 2021 Mﬁﬁ'zolé’zfgzzg Dec. 02, 2022 (Oigaig;i_o:\()
Loop Antenna ggmzé‘ HFH2-22 100315 | 9 kHz~30 MHz | Jan. 07, 2022 1\13?]/.201{;’250222; Jan. 06, 2023 (Osggig;i_(’SY)
Preamplifier MITEQ ";“é'g;fﬁ%lpo 1590075 | 1GHz~18GHz | Apr. 21, 2022 l\ﬁ;r:.zoléyzzoozzzg Apr. 20, 2023 (Osggig;i?g\()
Preamplifier |COM-POWER| ~PA-103A 161241 | 10MHz~1GHz | Oct. 04, 2021 %3;'.2015255222" Oct. 03, 2022 (osgaig;i?gv)
Preamplifier Agilent 8449B 3008A02362 |1GHZz~26.5GHz| Oct. 04, 2021 M,ﬁﬁ,zéé,zfozf{ Oct. 03, 2022 (Osgiig;if’SY)
Preamplifier EMEC EM18G40G | 0600789 18-40GHz | Jul. 23, 2021 '\ﬁz_zolé’zfgzzg Jul. 22, 2022 (osgaigg?gv)
iﬂi‘f;z“er? Agilent NOO30A | MY52350276 | 3Hz~44GHz | Jul. 22, 2021 “ﬁﬁf;?;j; Jul. 21, 2022 (Osg:ig;i_"SY)
RFCable | HOPERY | SUCRLEX | ivasegai | SOMIZI0 | Fen 23, 2022 M,ﬁﬁ,zéé,zfozf{ Feb. 22, 2023 (Osgiig;if’SY)
RF Cable ZBE‘E‘E; SUC;?)ZLEX MY24971/4 | 9kHz to 18GHz | Feb. 23, 2022 l\ﬁ?‘/-zolé’zzoozzzg Feb. 22, 2023 (Osggig;i_o:\()
RECable | HUPERY | SUCTLEX | My2gessia | okHz to 18GHz | Feb. 23, 2022 “jﬁﬁ_%é?éé Feb. 22, 2023 (o?gaigg?gv)
RF Cable ggﬁii; SUCSZ"EX 532078/126E | 30MHz~18GHz | Sep. 17, 2021 M,ﬁﬁ,zéé,zfozf{ Sep. 16, 2022 (Osgiig;if’SY)
RFCaple | HOPERY | SUCPLEX | wMvagser2 | 18GHz-40GH? | Feb. 23, 2022 “ﬁﬁ%’_zgéyzggzzz* Feb. 22, 2023 (Osggig;if’:\()
RF Cable gﬂﬁii; SUC{%’;LEX 801606/2 | 9KHz ~ 40GHz | Apr. 14, 2022 1\13;/-20152200222; Apr. 13, 2023 (osgaig;i?:\()
Controller EMEC EM1000 N/A Control Ant NA e | A (Oggzig;i_":Y)
Controller MF MF-7802 N/A Contt;gllgum N/A %3ﬁ.2;é’2§§:£ N/A (osgiigg?:\()
AntennaMast| EMEC | AM-BS-4500E N/A Borﬁﬂ,\:‘aﬁ N/A 1\13;/-20152200222; N/A (o?gaig;ijjv)
TurnTable | ChainTek | Chaintek 3000 N/A 0~360 Degree N/A “ﬂﬁ;’_zolélzfgzzg N/A (osgaig;i?:\()
Software Audix E3 N/A N/A N/A %3ﬁ.2;é’2§§:£ N/A (osgiigg?:\()
US%QD::&‘ TECPEL TR-32 HE17XB2495 N/A Mar. 07, 2022 '\ﬁ;’_zoléyzfgzzg Mar. 06, 2023 (Osé‘aig;if’:\()
SH':E::n';om SCHV(V:QRZBE BBHA 9170 |BBHA9170251 | 18GHz~40GHz | Nov. 30, 2021 “ﬁjﬁ_zééyzf(ff{ Nov. 29, 2022 (Ogg:ig;i?:Y)
Hygrometer | TECPEL DTM-303A | TP201996 N/A Nov. 16, 2021 JJ“u”r;.oolélzzoozzzzf Nov. 15, 2022 ;",j‘g;ﬁi‘;
Power Sensor | DARE RPR3006W 1?20(0,\?3?1512)0 10MHz~6GHz | Dec. 16, 2021 JJ“u”r;.Oolélzzoozzzzf Dec. 15, 2022 ?Toﬁgg_ﬁi(;
Aig;;'er zg;‘\fﬁé‘ FSV40 101566 10Hz~40GHz | Aug. 30, 2021 JJuunr;-Ools,’ZZOO2222~ Aug. 29, 2022 ?Toggg_ﬁic;
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Instrument | Brand Name Model No. Serial No. |Characteristics Cal:)b;?etlon Test Date Due Date Remark
AC Power . Conduction
Source ChainTek APC-1000W N/A N/A N/A Jun. 15, 2022 N/A (CO05-HY)
EMI Test Rohde & Conduction
Receiver Schwarz ESR3 102388 9kHz~3.6GHz | Dec. 01, 2021 | Jun. 15, 2022 | Nov. 30, 2022 (CO05-HY)
Hygrometer Testo 608-H1 34913912 N/A Nov. 17, 2021 | Jun. 15, 2022 | Nov. 16, 2022 | S0nduction
(CO05-HY)
Rohde & Conduction
LISN Schwarz ENV216 100080 9kHz~30MHz | Dec. 03, 2021 | Jun. 15, 2022 | Dec. 02, 2022 (CO05-HY)
Rohde & Conduction
Software Schwarz EMC32 N/A N/A N/A Jun. 15, 2022 N/A (CO05-HY)
Lo SCHWARZBE | VTSD 9561-F Conduction
Pulse Limiter CK N 00691 N/A Jul. 28, 2021 | Jun. 15, 2022 | Jul. 27, 2022 (CO05-HY)
Conduction
LISN Cable MVE RG-400 260260 N/A Dec. 30, 2021 | Jun. 15, 2022 | Dec. 29, 2022 (CO05-HY)
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5 Uncertainty of Evaluation

Uncertainty of Conducted Emission Measurement (150kHz ~ 30MHz)

Measuring Uncertainty for a Level of Confidence

of 95% (U = 2Uc(y)) 3.1dB
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 51dB

of 95% (U = 2Uc(y))

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence 58 dB
of 95% (U = 2Uc(y)) '
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Appendix A. Test Result of Conducted Test Items

Report Number : FR190614-04A

Test Engineer:

Mina Liu

Temperature:

21~25

°C

Test Date:

2022/6/1~2022/06/08

Relative Humidity:

51~54

%
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TEST RESULTS DATA
6dB and 99% Occupied Bandwidth

Report Number : FR190614-04A

2.4GHz Band MIMO

Data Fraq. 99% Occupied BW 6dB BW 6dl_3 B_‘W _
Mod. NTY{ CH. (MHz) (MHz) Limit Pass/Fail

Rate (MHz)

(MHz)
Ant3 Ant4 Ant3 Ant4

11b |1Mbps| 2 1 2412 13.54 13.69 8.60 8.58 0.50 Pass
11b |1Mbps| 2 6 2437 13.09 12.94 8.10 8.09 0.50 Pass
11b |1Mbps| 2 1 2462 13.69 13.99 8.12 8.61 0.50 Pass
11g |6Mbps| 2 1 2412 16.93 17.28 15.49 15.75 0.50 Pass
11g |6Mbps| 2 6 2437 16.83 16.88 15.97 15.73 0.50 Pass
11g |6Mbps| 2 1 2462 17.23 17.28 16.09 16.37 0.50 Pass

A2 of A7



TEST RESULTS DATA
Average Output Power

Report Number : FR190614-04A

2.4GHz Band MIMO
Average Conducted EIRP EIRP

Data Freq. Conducted Pgwgr DG. Power Pgwgr Pass

Mod. | 22 INTH CH. | i Power Limit el (dBm) Limit IFail
(dBm) (dBm) (dBm)
Ant3 [ Ant4 | SUM | Ant3 | Ant4 | Ant3 | Ant4 | Ant3 | Ant4 | Ant3 | Ant4

11b [1Mbps| 2| 1 [ 2412 [19.00 | 19.50 [22.27 30.00 2.63 24.90 36.00 Pass
11b [1Mbps| 2| 6 | 2437 [18.70 | 19.40 [ 22.07 30.00 2.63 24.70 36.00 Pass
11b [1Mbps| 2| 11 [ 2462 [ 18.40 | 18.70 [ 21.56 30.00 2.63 24.19 36.00 Pass
11g [6Mbps| 2| 1 | 2412 [ 17.00 | 17.00 | 20.01 30.00 2.63 22.64 36.00 Pass
11g [6Mbps| 2| 6 [ 2437 [18.10[18.20[21.16 30.00 2.63 23.79 36.00 Pass
11g [6Mbps| 2| 11 | 2462 | 16.90 | 17.20 | 20.06 30.00 2.63 22.69 36.00 Pass
HT20 [Mcso| 2| 1 [ 2412]16.70]17.00 [ 19.86 30.00 2.63 22.49 36.00 Pass
HT20 [MCS0[ 2| 6 | 2437 |16.80]16.80 | 19.81 30.00 2.63 22.44 36.00 Pass
HT20 [MCso| 2| 11 [ 2462 ]16.30 ] 16.30 [ 19.31 30.00 2.63 21.94 36.00 Pass
HT40 [MCSO[ 2| 3 | 2422 16.60 | 16.70 | 19.66 30.00 2.63 22.29 36.00 Pass
HT40 [MCS0| 2| 6 | 2437 ]16.50]16.40 [19.46 30.00 2.63 22.09 36.00 Pass
HT40 [MCso[ 2| 9 | 2452]16.90] 16.90 [ 19.91 30.00 2.63 22.54 36.00 Pass
VHT20[{MCSO0| 2| 1 [ 2412 [16.70 | 17.00 [ 19.86 30.00 2.63 22.49 36.00 Pass
VHT20[|MCS0| 2| 6 [ 2437 | 16.80 | 16.80 | 19.81 30.00 2.63 22.44 36.00 Pass
VHT20[MCSO0| 2 | 11 [ 2462 | 16.30 | 16.30 [ 19.31 30.00 2.63 21.94 36.00 Pass
VHT40[MCSO0| 2 | 3 [ 2422 | 16.60 | 16.70 | 19.66 30.00 2.63 22.29 36.00 Pass
VHT40[MCSO0| 2| 6 [ 2437 [ 16.50 | 16.40 [ 19.46 30.00 2.63 22.09 36.00 Pass
VHT40[MCSO0| 2| 9 [ 2452 | 16.90 | 16.90 | 19.91 30.00 2.63 22.54 36.00 Pass

Note: Measured power (dBm) has offset with cable loss.
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TEST RESULTS DATA
Peak Power Spectral Density

Report Number : FR190614-04A

2.4GHz Band MIMO

Peak PSD DG Pei:‘n;SD

dBm/3kHz dBi
Mod. | P2 |Nrd cH. | Frea: ( ) (dB) (dBm/3kHz) Pass/Fail

Rate (MHz)
Worse +
Ant3 Ant4 301 Ant3 Ant4 Ant3 Ant4

11b |1Mbps| 2| 1 | 2412 | 418 469 447 5.40 8.00 Pass
11b |1Mbps| 2| 6 | 2437 | -4.10 480 1.09 5.40 8.00 Pass
T1b |1Mbps| 2 | 11 | 2462 | -4.20 5.07 119 5.40 8.00 Pass
11g |6Mbps| 2| 1 | 2412 | -9.09 9.16 6.08 5.40 8.00 Pass
T1g |6Mbps| 2| 6 | 2437 | -8.20 -8.21 519 5.40 8.00 Pass
T1g |6Mbps| 2 | 11 | 2462 | -9.15 9.1 6.10 5.40 8.00 Pass

Measured power density (dBm) has offset with cable loss.
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TEST RESULTS DATA

6dB and 99% Occupied Bandwidth

Report Number : FR190614-04A

2.4GHz Band MIMO

Data Freq. RU. 99% Occupied BW 6dB BW GdB B.W .
Mod. NT{ CH. Config (MHz) (MHz) Limit Pass/Fail

Rate (MHz)

. (MHz)
Ant3 Ant4 Ant3 Ant4

HE20 [ MCSO| 2 1 2412 | Full 19.33 19.53 17.82 16.99 0.50 Pass
HE20 [ MCSO| 2 6 2437 | Full 19.18 19.13 17.82 17.22 0.50 Pass
HE20 [ MCSO| 2 11 2462 | Full 19.43 19.53 18.75 18.62 0.50 Pass
HE40 [ MCSO| 2 3 2422 | Full 37.96 38.06 38.02 37.94 0.50 Pass
HE40 [ MCSO| 2 6 2437 | Full 37.46 37.56 35.14 33.90 0.50 Pass
HE40 [ MCSO| 2 9 2452 | Full 37.96 37.86 37.30 37.34 0.50 Pass
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TEST RESULTS DATA

Average Output Power

Report Number : FR190614-04A

2.4GHz Band MIMO

Average Conducted EIRP EIRP
Data Freq. RU. Conducted P(.)wgr DQ Power P(.)wgr Pass
Mod. | oo [N CH. (MHz) Config Power Limit (dBi) (dBm) Limit /Fail

. (dBm) (dBm) (dBm)

Ant3 | Ant4 [ SUM | Ant3 | Ant4 | Ant3 | Ant4 | Ant3 | Ant4 | Ant3 | Ant4

HE20 [ MCSO| 2 1 2412 | Full | 16.80 | 17.10 [ 19.96 30.00 2.63 22.59 36.00 Pass
HE20 [ MCSO| 2 6 2437 | Full | 16.90 | 16.90 [ 19.91 30.00 2.63 22.54 36.00 Pass
HE20 [ MCSO| 2 11 2462 | Full | 16.40 | 16.40 [ 19.41 30.00 2.63 22.04 36.00 Pass
HE40 [ MCSO| 2 3 2422 | Full | 16.70 | 16.80 [ 19.76 30.00 2.63 22.39 36.00 Pass
HE40 [ MCSO| 2 6 2437 | Full | 16.60 | 16.50 | 19.56 30.00 2.63 22.19 36.00 Pass
HE40 [ MCSO| 2 9 2452 | Full | 17.00 | 17.00 | 20.01 30.00 2.63 22.64 36.00 Pass

Note: Measured power (dBm) has offset with cable loss.
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Peak Power Spectral Density

TEST RESULTS DATA

Report Number : FR190614-04A

2.4GHz Band MIMO
~U Peak PSD DG Pei'i‘mFi’fD
dBm/3kHz dBi
Mod. | D28 INmd cH. | F"®9 | config ( ) (dB) (dBm/3kHz) Pass/Fail
Rate (MHz)

: Ant3 Ant4 Wgrg1e Tl oA Ant4 Ant3 Ant4
HE20 |[MCSO| 2| 1 | 2412 | Ful | -9.04 9.22 6.03 5.40 8.00 Pass
HE20 |[MCSO| 2| 6 | 2437 | Ful | -9.19 910 6.09 5.40 8.00 Pass
HE20 |[MCSO| 2 | 11 | 2462 | Ful | -9.56 972 655 5.40 8.00 Pass
HE40 |[MCSO| 2 | 3 | 2422 | Ful | 1224 | 1227 923 5.40 8.00 Pass
HE40 |MCSO| 2 | 6 | 2437 | Ful | 1228 | -12.42 927 5.40 8.00 Pass
HE40 |[MCSO| 2| 9 | 2452 | Ful | 1234 | -12.29 928 5.40 8.00 Pass

Measured power density (dBm) has offset with cable loss.
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Appendix B. AC Conducted Emission Test Results

Temperature : 23~26C
Relative Humidity : |45~55%

Test Engineer : [Calivh Wang
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EUT Information

Report NO :
Test Mode :
Test Voltage :
Phase :

Level in dBuV
(6)]
3

190614-04
Mode 1
120Vac/60Hz
Line

Full Spectrum

CISPR:OP LimitatMaimn Plorts

’0
404 O
307 L 4
20t
10T
0 } } } —+—— } } } } +— } }
150k 30040000 8001M 2M  3M 4M5M6 8 10M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter | Corr.
(MHz) (dBuv) (dBuV) (dBuV) (dB) (dB)
0.152250 42.22 55.88 13.66 | L1 OFF 19.6
0.152250 55.02 65.88 10.86 | L1 OFF 19.6
0.159000 39.89 55.52 15.63 | L1 OFF 19.6
0.159000 52.24 65.52 13.28 | L1 OFF 19.6
0.172500 38.30 54.84 16.54 | L1 OFF 19.6
0.172500 52.21 64.84 12.63 | L1 OFF 19.6
0.186000 37.51 54.21 16.70 | L1 OFF 19.6
0.186000 50.81 64.21 13.40 | L1 OFF 19.6
0.197250 35.65 53.73 18.08 | L1 OFF 19.6
0.197250 48.55 63.73 15.18 | L1 OFF 19.6
0.215250 32.24 53.00 20.76 | L1 OFF 19.6
0.215250 43.24 63.00 19.76 | L1 OFF 19.6
0.231000 34.63 52.41 17.78 | L1 OFF 19.6
0.231000 45.68 62.41 16.73 | L1 OFF 19.6
0.638250 34.93 46.00 11.07 | L1 OFF 19.6
0.638250 39.35 56.00 16.65 | L1 OFF 19.6
3.230250 26.14 46.00 19.86 | L1 OFF 19.8
3.230250 29.73 56.00 26.27 | L1 OFF 19.8
7.035000 26.79 50.00 23.21 | L1 OFF 19.9
7.035000 28.92 60.00 31.08 | L1 OFF 19.9




EUT Information

Report NO : 190614-04
Test Mode : Mode 1
Test Voltage : 120Vac/60Hz
Phase : Neutral
Full Spectrum
1007
90T
80T
70T
o ] LT T
% 60'\ CISPR:OP LimitatMain Plrts
[sa) L
©
£ 50-&
[J]
s T %
- 401 ‘ *
30T L 3
20T
101
0 } } } —— } } } ——— } } |
150k 30040®m00 8001 M 2M 3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Final_Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter Corr.
(MHz) (dBuv) (dBuV) (dBuV) (dB) (dB)
0.159000 40.41 55.52 15.11 | N OFF 19.6
0.159000 52.07 65.52 13.45 | N OFF 19.6
0.168000 40.75 55.06 1431 | N OFF 19.6
0.168000 53.02 65.06 12.04 | N OFF 19.6
0.174750 37.96 54.73 16.77 | N OFF 19.6
0.174750 51.14 64.73 13.59 | N OFF 19.6
0.186000 38.36 54.21 15.85 | N OFF 19.6
0.186000 50.52 64.21 13.69 | N OFF 19.6
0.195000 37.96 53.82 15.86 | N OFF 19.6
0.195000 48.55 63.82 15.27 | N OFF 19.6
0.206250 35.01 53.36 18.35 | N OFF 19.6
0.206250 44,98 63.36 18.38 | N OFF 19.6
0.228750 33.90 52.50 18.60 | N OFF 19.6
0.228750 44.22 62.50 18.28 | N OFF 19.6
0.258000 29.89 51.50 21.61 | N OFF 19.6
0.258000 38.48 61.50 23.02 | N OFF 19.6
0.595500 35.39 46.00 10.61 | N OFF 19.6
0.595500 40.43 56.00 1557 | N OFF 19.6
6.958500 27.05 50.00 2295 | N OFF 19.9
6.958500 29.55 60.00 30.45 | N OFF 19.9
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Appendix C. Radiated Spurious Emission

Test Engineer :

Temperature : 22~28.1°C

Jesse Wang, Stan Hsieh and Ken Wu
Relative Humidity : 53.3~67.5%

2.4GHz 2400~2483.5MHz
WIFI 802.11b (Band Edge @ 3m)

WIFI Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor Loss | Factor | Pos Pos |Avg.
3+4 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(H/V)

2351.37 53.7 -20.3 74 39.36 31.4 18.34 35.4 345 0 P H
2390 43.09 -10.91 54 28.66 31.4 18.45 | 35.42 | 345 0 A H
* 2412 112.23 - - 97.65 31.5 185 35.42 | 345 0 P H
* 2412 108.91 - - 94.33 315 185 3542 | 345 0 A H
H

802.11b
H

CHO01

2345.49 54.04 -19.96 74 39.71 31.42 18.31 35.4 371 33 P \

2412MHz
2390 43 -11 54 28.57 31.4 18.45 | 3542 | 371 33 A |V
* 2412 110.02 - - 95.44 315 185 3542 | 371 33 P \
* 2412 107.01 - - 92.43 31.5 185 3542 | 371 33 A |V
\
\
2317.28 54.5 -19.5 74 40.13 31.53 18.23 | 35.39 | 336 | 209 P H
2387.98 42.81 -11.19 54 28.38 31.4 18.44 | 35.41 | 336 | 209 A H
* 2437 111.24 - - 96.44 31.7 18.53 | 35.43 | 336 | 209 P H
* 2437 108.02 - - 93.22 31.7 18.53 | 35.43 | 336 | 209 A H
2490.76 54.05 -19.95 74 38.76 32.13 18.61 | 35.45 | 336 | 209 P H

802.11b
2500 43.78 -10.22 54 28.42 32.2 18.62 | 35.46 | 336 | 209 A H

CH 06

2384.62 53.75 -20.25 74 39.33 31.4 18.43 | 35.41 | 100 | 106 P \

2437MHz
2389.52 42.81 -11.19 54 28.37 31.4 18.45 | 35.41 | 100 | 106 AV
* 2437 111.25 - - 96.45 31.7 18.53 | 35.43 | 100 | 106 P \
* 2437 108.17 - - 93.37 31.7 18,53 | 35.43 | 100 | 106 AV
2485.44 54.36 -19.64 74 39.12 32.08 18.61 | 35.45 | 100 | 106 P \
2499.37 43.77 -10.23 54 28.41 32.19 18.63 | 35.46 | 100 | 106 AV

TEL : 886-3-327-3456 Page Number : Clof Cl11
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* 2462 110.57 - - 95.54 31.9 1857 | 35.44 | 374 | 341 P H
* 2462 107.41 - - 92.38 31.9 1857 | 35.44 | 374 | 341 A H
2491.04 54.56 -19.44 74 39.27 32.13 1861 | 3545 | 374 | 341 P H
2499.36 43.79 -10.21 54 28.43 32.19 18.63 | 35.46 | 374 | 341 A H
H
802.11b
H
CH 11
* 2462 111.86 - - 96.83 31.9 1857 | 35.44 | 108 106 P \%
2462MHz
* 2462 108.89 - - 93.86 31.9 1857 | 35.44 | 108 106 A \%
2491.92 54.3 -19.7 74 39.01 32.14 18.61 | 35.46 | 108 106 P \Y
2484.76 43.9 -10.1 54 28.66 32.08 1861 | 35.45 | 108 106 A \%
\%
\%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number : C2 of C11

FAX : 886-3-328-4978




samonias. FCC RADIO TEST REPORT Report No. : FR190614-04A

2.4GHz 2400~2483.5MHz
WIFI 802.11b (Harmonic @ 3m)

WIFI Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor Loss | Factor | Pos Pos |Avg.
3+4 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
4824 43 -31 74 55.18 34.05 12.73 | 58.96 - - P H
H
H
802.11b
H
CHO1
4824 41.97 -32.03 74 54.15 34.05 12.73 | 58.96 - - P \%
2412MHz
\%
\%
\%
4874 42.15 -31.85 74 54.22 34.05 12.75 | 58.87 - - P H
7311 43.17 -30.83 74 49.99 35.64 15.04 57.5 - - P H
H
802.11b
H
CH 06
4874 42.67 -31.33 74 54.74 34.05 12.75 | 58.87 - - P \Y
2437MHz
7311 42.41 -31.59 74 49.23 35.64 15.04 57.5 - - P \%
\Y
\Y
4924 42.54 -31.46 74 54.48 34.05 12.79 | 58.78 - - P H
7386 41.31 -32.69 74 47.99 35.87 15 57.55 - - P H
H
802.11b
H
CH 11
4924 41.98 -32.02 74 53.92 34.05 12.79 | 58.78 - - P \%
2462MHz
7386 42.25 -31.75 74 48.93 35.87 15 57.55 - - P \%
\%
\%
1. No other spurious found.
2. Allresults are PASS against Peak and Average limit line.
Remark
3. The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise
floor only.
TEL : 886-3-327-3456 Page Number : C3of C11

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR190614-04A

2.4GHz 2400~2483.5MHz

WIFI 802.11g (Band Edge @ 3m)

WIFI Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor Loss | Factor | Pos | Pos |Avg.
3+4 (MHz) (dBpV/m)| (dB) [(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
2389.38 62.75 -11.25 74 48.31 314 18.45 | 3541 | 100 | 205 P H
2390 51.65 -2.35 54 37.22 314 18.45 | 35.42 | 100 | 205 A H
* 2412 109.75 - - 95.17 315 18.5 3542 | 100 | 205 P H
* 2412 102.53 - - 87.95 315 18.5 3542 | 100 | 205 A H
H
802.11g
H
CHoO1
2390 61.95 -12.05 74 47.52 31.4 18.45 | 35.42 | 227 26 P \Y
2412MHz
2390 51.04 -2.96 54 36.61 314 18.45 | 35.42 | 227 26 A |V
* 2412 110.33 - - 95.75 315 18.5 3542 | 227 26 P \Y
* 2412 102.79 - - 88.21 315 18.5 3542 | 227 26 A |V
\Y
\Y
* 2462 109.54 - - 94.51 31.9 18.57 | 35.44 | 100 154 P H
* 2462 102.86 - - 87.83 31.9 18.57 | 35.44 | 100 154 A H
2483.72 63.84 -10.16 74 48.62 32.07 18.6 3545 | 100 154 P H
2484.16 52.61 -1.39 54 37.38 32.07 18.61 | 35.45 | 100 154 A H
H
802.11g
H
CH 11
* 2462 112.32 - - 97.29 31.9 18.57 | 35.44 | 348 39 P \Y
2462MHz
* 2462 105.38 - - 90.35 31.9 18.57 | 35.44 | 348 39 A |V
2483.92 64.43 -9.57 74 49.21 32.07 18.6 3545 | 301 39 P \Y
2483.88 52.6 -1.4 54 37.38 32.07 18.6 3545 | 301 39 A |V
\Y
\%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number : C4 of C11
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR190614-04A

2.4GHz 2400~2483.5MHz
WIFI 802.11g (Harmonic @ 3m)

WIFI Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor Loss | Factor | Pos | Pos |Avg.
3+4 (MHz) (dBpV/m)| (dB) [(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
4874 41.8 -32.2 74 53.87 34.05 12.75 58.87 - - P H
7311 42.92 -31.08 74 49.74 35.64 15.04 57.5 - - P H
H
802.11g
H
CH 06
4874 42.66 -31.34 74 54.73 34.05 12.75 58.87 - - P \%
2437MHz
7311 41.88 -32.12 74 48.7 35.64 15.04 57.5 - - P \%
\%
\%
1. No other spurious found.
2. Allresults are PASS against Peak and Average limit line.
Remark
3. The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise|

floor only.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR190614-04A

2.4GHz 2400~2483.5MHz
WIFI 802.11ax HE20 Full (Band Edge @ 3m)

WIFI Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak|Pol.
Ant. Line Level Factor Loss | Factor | Pos | Pos |Avg.
3+4 (MHz) |(dBuV/m)| (dB) |(dBuV/m) (dBpV)| (dB/m) | (dB) | (dB) | (cm) (deg) (P/A)|(HIV)
2389.59 62.56 -11.44 74 48.12 314 18.45 35.41 108 202 P H
2390 50.18 -3.82 54 35.75 314 18.45 35.42 108 202 A H
* 2412 113.61 - - 99.03 315 185 35.42 108 202 P H
* 2412 104.09 - - 89.51 315 185 35.42 108 202 A H
802.11ax H
HE20 Full H
CHO1 2389.59 62.62 -11.38 74 48.18 314 18.45 3541 371 30 P \%
2412MHz 2390 50.46 | -3.54 54 36.03 31.4 18.45 | 3542 | 371 | 30 AV
* 2412 112.33 - - 97.75 315 18.5 35.42 371 30 P \%
* 2412 103.58 - - 89 315 18.5 35.42 371 30 A \%
\%
\%
* 2462 113.86 - - 98.83 31.9 18.57 35.44 100 201 P H
* 2462 103.8 - - 88.77 31.9 18.57 35.44 100 201 A H
2485.2 60.14 -13.86 74 44.9 32.08 18.61 35.45 100 201 P H
2483.52 48.24 -5.76 54 33.02 32.07 18.6 35.45 100 201 A H
802.11ax H
HEZ20 Full H
CH11 * 2462 112.94 - - 97.91 31.9 18.57 35.44 358 45 P Vv
2462MHz | * 2462 104.4 - - 89.37 31.9 18.57 | 35.44 | 358 | 45 AV
2484 64.83 -9.17 74 49.61 32.07 18.6 35.45 123 114 P Vv
2483.52 52.13 -1.87 54 36.91 32.07 18.6 35.45 123 114 A \%
\%
\%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number : C6 of C11
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2.4GHz 2400~2483.5MHz
WIFI 802.11ax HE20 Full (Harmonic @ 3m)

WIFI Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak|Pol.
Ant. Line Level Factor Loss | Factor | Pos | Pos |Avg.
3+4 (MHz) |(dBuV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) | (cm)|(deg) |(P/A)(HN)
4874 41.97 -32.03 74 54.04 34.05 12.75 58.87 - - P H
7311 41.9 -32.1 74 48.72 35.64 15.04 57.5 - - P H
802.11ax H
HE20 Full H
CH 06 4874 41.13 -32.87 74 53.2 34.05 12.75 58.87 - - P \%
2437MHz 7311 42,14 | -31.86 74 48.96 | 3564 | 15.04 | 575 - - P |V
\%
\%
1. No other spurious found.
2. Allresults are PASS against Peak and Average limit line.
Remark
3. The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise
floor only.
TEL : 886-3-327-3456 Page Number : C7 of C11
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR190614-04A

2.4GHz 2400~2483.5MHz
WIFI 802.11ax HE40 Full (Band Edge @ 3m)

WIFI Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor Loss | Factor | Pos | Pos |Avg.
3+4 (MHz) |(dBuV/m)| (dB) |(dBuV/m) (dBpV)| (dB/m) | (dB) | (dB) | (cm) (deg) (P/A)|(HIV)
2389.52 65.56 -8.44 74 51.12 314 18.45 35.41 100 203 P H
2389.94 515 -2.5 54 37.07 314 18.45 35.42 100 203 A H
* 2422 110.01 - - 95.35 31.58 18.51 | 35.43 100 203 P H
* 2422 100.8 - - 86.14 31.58 18.51 | 35.43 100 203 A H
802.11ax 2499.51 55.57 -18.43 74 40.2 32.2 18.63 35.46 100 203 P H
HE40 Full 2484.67 44.56 -9.44 54 29.32 32.08 18.61 | 35.45 100 203 A H
CHO03 2388.54 62.1 -11.9 74 47.67 314 18.44 3541 375 28 P \%
2422MHz 2389.94 51.3 2.7 54 36.87 31.4 18.45 | 3542 | 375 | 28 AV
* 2422 107.25 - - 92.59 31.58 18.51 35.43 375 28 P \%
* 2422 98.36 - - 83.7 31.58 18.51 | 35.43 375 28 A \%
2492.16 54.24 -19.76 74 38.95 32.14 18.61 35.46 375 28 P \%
2486 43.99 -10.01 54 28.74 32.09 18.61 35.45 375 28 A \%
2355.92 534 -20.6 74 39.05 31.4 18.35 354 100 154 P H
2389.94 43.19 -10.81 54 28.76 314 18.45 35.42 100 154 A H
* 2452 110.12 - - 95.19 31.82 18.55 35.44 100 154 P H
* 2452 100.54 - - 85.61 31.82 18.55 35.44 100 154 A H
802.11ax 2483.9 67.39 -6.61 74 52.17 32.07 18.6 35.45 100 154 P H
HE40 Full 2484.39 50.42 -3.58 54 35.18 32.08 18.61 35.45 100 154 A H
CH 09 2318.68 53.66 -20.34 74 39.29 31.53 18.23 | 35.39 100 104 P \Y,
2452MHz 2389.1 43.02 |-10.98 54 28.59 31.4 18.44 | 3541 | 100 | 104 | A | V
* 2452 111.32 - - 96.39 31.82 18.55 35.44 100 104 P Vv
* 2452 102 - - 87.07 31.82 18.55 35.44 100 104 A \%
2483.55 68.4 -5.6 74 53.18 32.07 18.6 35.45 100 104 P \%
2483.5 53.23 -0.77 54 38.01 32.07 18.6 35.45 100 104 A \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number : C8 of C11
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR190614-04A

Emission below 1GHz

2.4GHz WIFI 802.11ax HE40 (LF)

WIFI Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak|Pol.
Ant. Line Level Factor Loss | Factor | Pos | Pos |Avg.
3+4 (MHz) [(dBpV/m)| (dB) [(dBpV/m)| (dBpV) | (dB/m) | (dB) | (dB) |(cm) |(deg)|(P/A)|(HIV)
50.79 29.49 -10.51 40 44.42 13.95 1.15 30.03 - - P H
98.04 34.6 -8.9 43.5 47.07 15.75 1.77 29.99 - - P H
145.02 2418 |-19.32 43.5 34.7 17.28 2.08 29.88 - - P H
897.1 32.2 -13.8 46 26.96 28.62 5.44 28.82 - - P H
2.4GHz 930 32.57 -13.43 46 26.58 29.19 5.51 28.71 - - P H
802.11ax 951 33.95 |-12.05 46 26.69 30.36 5.55 28.65 - - P H
HE40 30 31.02 -8.98 40 35.55 24.57 1.01 30.11 - - P |V
LF 51.6 3267 | -7.33 40 47.97 | 13.56 1.17 | 30.03 - - P |V
94.26 33.95 -9.55 435 46.97 15.25 1.72 29.99 - - P |V
746.6 33.89 -12.11 46 31 27.55 4.78 29.44 - - P \%
889.4 325 -13.5 46 27.29 28.68 5.39 28.86 - - P |V
955.9 34.03 | -11.97 46 26.5 30.59 5.57 28.63 - - P |V
1. No other spurious found.
2. All results are PASS against limit line.
Remark

The emission position marked as

“n

against limit or emission is noise floor only.

means no suspected emission found and emission level has at least 6dB margin

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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samonias. FCC RADIO TEST REPORT Report No. : FR190614-04A

Note symbol

Fundamental Frequency which can be ignored. However, the level of any unwanted emissions shall not

exceed the level of the fundamental frequency.

! Test result is over limit line.

P/A Peak or Average

HIV Horizontal or Vertical

TEL : 886-3-327-3456 Page Number : Cl0of C11
FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR190614-04A

A calculation example for radiated spurious emission is shown as below:

FAX : 886-3-328-4978

WIFI Note | Frequency Level Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor Loss | Factor | Pos Pos |Avg.
3+4 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBpV)| (dB/m) | (dB) | (dB) |[(cm) | (deg) |(P/A)|(H/V)
802.11b 2390 55.45 |-1855 74 5451 | 3222 | 458 | 3586 | 103 | 308 P | H
CHO1
2412MHz 2390 43.54 -10.46 54 42.6 32.22 4.58 35.86 103 308 A H
1. Path Loss(dB) = Cable loss(dB) + Filter loss(dB) + Attenuator loss(dB)
2. Level(dBuV/m) =
Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
3. Over Limit(dB) = Level(dBuV/m) — Limit Line(dBuV/m)
For Peak Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 54.51(dBuV) — 35.86 (dB)
=55.45 (dBpV/m)
2. Over Limit(dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 55.45(dBuV/m) — 74(dBuVv/m)
= -18.55(dB)
For Average Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)
= 43.54 (dBpV/m)
2. Over Limit(dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 43.54(dBpV/m) — 54(dBuV/m)
= -10.46(dB)
Both peak and average measured complies with the limit line, so test result is “PASS”.
TEL : 886-3-327-3456 Page Number : Cl11 of C11




samonias. FCC RADIO TEST REPORT Report No. : FR190614-04A

Appendix D. Radiated Spurious Emission Plots

Temperature : 22~28.1°C

Test Engineer : Jesse Wang, Stan Hsieh and Ken Wu

Relative Humidity : 53.3~67.5%

Note symbol

-L Low channel location

-R | High channel location

TEL : 886-3-327-3456 Page Number : D1 of D31
FAX : 886-3-328-4978
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2.4GHz 2400~2483.5MHz
WIFI 802.11b (Band Edge @ 3m)

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11b CHO1 2412MHz

3+4 Horizontal Fundamental

1 (@Buvim) Date: 20220521

el (dBuVim) Date: 2022.0521
1300) 1300

1200) 1200
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g
100 /\ 100
s09

90|

800) 809 PEAK 74
700 700

s00) 600]

500 -

T S A S LVt e
[or A ——
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00 500
200 204
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o T Y 7505 oy T oo T TR oo Zid B B e
ooy ) Heasency i)
sie oxcHor ste oscHorHY
Condion | PEA_BE 78 m HE_ANT_00075562 HORZONTAL Condifon | PEAK 743 HE_ANT. 00075962 HORIZONTAL
Rkt VWLS00D 00KHE SWTAuto AW 3000 00Ke VEWES000 00K e SWT AU
— oo 20220521 —— e 20220521
1309 1509
100 P
100 o
100 / 100
509 / %0g
80.0| / 80.0|
700 700
609 w0 -
509 . 509 —— == =
P S B S S
09 oy
20 204
109 10d
o T ey 7505 ey ooz o6 T T e oo Fie B0 oo oo T
roaveny () Hreaiency iy
sie oxcHor ste oscHoTHY
Comditon |G .54 3m HE_ANT_00075962 HORIZONTAL Conditon AV, 54 5 HE_ANT_00075362 HORZONTAL
RBWhLo0. oK VWS AR SWTAuto

+ RBW:1000.000KHz VEW:0.010KHz SWT:AUto

Avg.

TEL : 886-3-327-3456

Page Number : D2 of D31
FAX : 886-3-328-4978



samonias. FCC RADIO TEST REPORT Report No. : FR190614-04A

WIFI 2.4GHz 2400~-2483.5MHz Band Edge @ 3m
ANT 802.11b CHO1 2412MHz
3+4 Vertical Fundamental
1100 ] 1100} 1
109 e
90.0 4 90.0)
m i § iy
50.0) 50,0 bt
w
o ot v o A R oL ST
Peak
100.0) //V‘ 1000/
s
600 o AVG 53]
500 - 500 O ——
w
P i R0 Ao
Avg.

TEL : 886-3-327-3456
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Report No. : FR190614-04A

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11b CHO6 2437MHz - L

3+4

Horizontal

Fundamental

Avg.

110.0/ - 110.0| 1
] Va
p /
by ‘ v | ;
50.0) 0.0 bbb Ayt e P
o

e T oo T

Peak
o
o
80.0| / 80.0/
——

o o

s ono!

+ RBW:1000.000KHz VEW:0.010KHz SWT:Auto

TEL : 886-3-327-3456
FAX : 886-3-328-4978

Page Number

: D4 of D31



samonias. FCC RADIO TEST REPORT

Report No

.- FR190614-04A

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11b CHO6 2437MHz - R

3+4

Horizontal

Fundamental

Peak

1 (@BuVim)

Date: 2022.05.21

__
]

=N,

600 IW‘#

M,

PEAK_BE 74|

430 2840, 250, 2450, 0. 2480,
Frequency (Hz)
site +03CHO7-HY
Condition +PEAK_BE_74 3m HF_ANT_00075962 HORIZONTAL
+ RBW:1000.000KHz VBW:3000.000KHz SWTAUto

Left blank

Avg.

1 (@BuVim)

Date: 20220521

100 /\/\
909

\

s00)
700)
500)
500

AVG_BE 54|

430 2840, 250. 2480,

2460, 2470,
Frequency (MHz)

site +03CHO7-HY
Condition +AVG_BE_54 3m HF_ANT_00075962 HORIZONTAL

+ RBW:1000.000KHz VBW:0.010KHz SWT:Auto

2490, 250

Left blank

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR190614-04A

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11b CHO6 2437MHz - L

3+4 Vertical

Fundamental

1 (6Buvim) Date: 2022.05.21 evel (dBuvim) Date:2022.05.21
1300 1300
1200 1200
1
1100 o~ o
1000 1000
900 90|
500 80 el
09 M{ 700
609 H - e ERTA——
509 500 s st ST
400 400
309 300
29 200
109 100
3107320, 20 360 2380, 700, 2. 2440, 2 000 00 4500 A700. 1900 2100 2300 200 2700, o
Froquency (MHz) Frequency (M2}
site +03CHOT-HY site +03CHO7-HY
Condition +PEAK_BE_74 3m HF_ANT 00075962 VERTICAL Condition +PEAK 74 3m HF_ANT_00075%62 VERTICAL
+RBW:1000.000KHz VBW:3000.000KH2 SWTAUtO +RBW:1000.000KHz VBW:3000.000KH2 SWT:AUtS
1 (6Buvim) Date: 2022.05.21 1 @Buvim) Date:2022.05.21
1300 1300
1200 1200
100 o
1000 as 1000
s 7 nd
w00 / w09
700 7o)
600 o G 54
500 B 50
! e ]
100 400t
309 300
209 200
100 100
3107320 2 360, 738 7200 2420 2440, 28 000 0. 4500 4700 1900 2100 2300 200, 2700.
Frequency (MHz) Frequency (H)
site +03CHO7-HY site $03CHO7-HY
Condition +AVG_BE_54 3m HF_ANT 00075962 VERTICAL Condition +AVG_543m HF_ANT 00075962 VERTICAL
RBW:1000.000KHz VBW:0.010KHz SWT:AUto

Avg.

+ RBW:1000.000KHz VEW:0.010KHz SWT:AUto

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Report No

.- FR190614-04A

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11b CHO6 2437MHz - R

3+4

Vertical

Fundamental

Peak

1 (@BuVim)

Date: 2022.05.21

1000
s00f
s00)
700

w I,

PEAK_BE 74|

430 2840, 250, 2460,

- 0. 2480,
Frequency (Hz)

site +03CHO7-HY

Condition + PEAK_BE_74 3m HF_ANT_00075962 VERTICAL

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

2490, 250

Left blank

Avg.

1 (@BuVim)

Date: 20220521

AVG_BE 54|

430 2840, 250. 2460, 2470, 2480,
Frequency (MHz)
+03CHO7-HY
ndition +AVG_BE_54 3m HF_ANT_00075962 VERTICAL
+ RBW:1000.000KHz VBW:0.010KHz SWT:Auto

2490, 2500

Left blank

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11b CH11 2462MHz

3+4 Horizontal Fundamental

A (@BuVim) Date: 2022.05.21
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ne e ste JoacHonv
Comdtin 4 AVG B 543 HE_ANT. 00075962 HORIZONTAL Condition | AVG 543 HE_ANT 00075362 HORIZONTAL
RBWE L0000 VWS L0 WTAURD

+ RBW:1000.000KHz VEW:0.010KHz SWT:Auto

Avg.

TEL : 886-3-327-3456
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FAX : 886-3-328-4978



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR190614-04A

WIFI 2.4GHz 2400~-2483.5MHz Band Edge @ 3m
ANT 802.11b CH11 2462MHz
3+4 Vertical Fundamental
100 1100] H
1000 \\ 1000
s .
w0 W"L vea o 7 s0q peak 7a
709 ’V 700)
w ([T |
50.0) sn»nwmwwwww“‘w
w
o ot v o A R oL ST
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1000) T~ 1000
s
609 AVG_BE 54| o I AVG 53]
509 - ] 50 — I
400 400 e
P i R0 Ao
Avg.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR190614-04A

2.4GHz 2400~2483.5MHz

WIFI 802.11g (Band Edge @ 3m)

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11g CHO1 2412MHz

3+4

Horizontal

Fundamental

Peak

1 (@Buvim)

Date: 2022.05.21

g™

N

310

site
Condition

720, 240, 2360,
Frequency (MHz)
+03CHO7-HY

2360, 2400, 215

*PEAK_BE_74 3m HF_ANT_00075962 HORIZONTAL

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

el (dBuVim)

Date: 20220521

1300
1200
o)
1000
90
a0

PEAK 74

700]
600]

L e

40
s00f
200
100

o e

site
Condition

000 300, 1500, 1700 1500 2100 2300 2600,  Z700. E

Frequency (MHz)
$03CHO7-HY

*PEAK_74 3m HF_ANT_00075962 HORIZONTAL

+ RBW:1000.000KHz VEW:3000.000KHz SWT:Auto

Avg.

A (@Buvim)

Date: 2022.05.21

[AYAY

-

i

310 2320, 240,

site
Condition

2360,
Frequency (MHz)
+03CHO7-HY

+AVG_BE_54 3m HF_ANT_00075962 HORIZONTAL
+ RBW:1000.000KHz VBW10.010KHz SWT:Auto

2360,

2400, 215

el (9Buvim)

Date: 20220521

1300
1200
o)
1000
904
80
700
60

500]

B S e p e B

300]
200)
100]

000 300, 1500, 1700 1500 2100 2300 2500,
i

site
Condition

requency (Miz)
+03CHO7-HY

+AVG_54 3m HF_ANT_00075962 HORIZONTAL
+ RBW:1000.000KHz VEW:0.010KHz SWT:AUto

2700, 3000

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR190614-04A

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11g CHO1 2412MHz

3+4

Vertical

Fundamental

Peak

A (@BuVim)

Date: 2022.05.21

VALY

310

site
Condition

220, 240,

2360,
Frequency (Hz)
+03CHO7-HY

+ PEAK_BE_74 3m HF_ANT_00075962 VERTICAL

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

2580,

2400,

215

evel @BuVim)

Date: 2022.05.21

500 WMMMW\‘WMWIMWM«/

site
Condition

PERK 74

C———

000 300 A500. 1700, 1900 2100 2300, 2500

Frequency (MHz)
+03CHO7-HY

+PEAK_74 3m HF_ANT_00075962 VERTICAL

+ RBW:1000.000KHz VEW:3000.000KHz SWT:AULD

2700, 0

Avg.

1 (g8

)

Date: 20220521

r

310

site
Condition

220,

2360. 2380,
Frequency (MHz)
+03CHO7-HY

+AVG_BE_54 3m HF_ANT_00075962 VERTICAL

+ RBW:1000.000KHz VBW:0.010KHz SWT:Auto

2400.

) (@Buvim)

Date: 20220521

1300
1200
o
1000
904
w0

700]
60.0]

AVG 54

200)
100]
000 300 500 700 1900 2100, 2300 2500. 2700,
Frequency (MHz)
site +03CHO7-HY
Condition £ AVG_54 3m HE_ANT_00075962 VERTICAL

+ RBW:1000.000KHz VEW:0.010KHz SWT:AUto

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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samonias. FCC RADIO TEST REPORT Report No. : FR190614-04A

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11g CH11 2462MHz

3+4 Horizontal Fundamental

iy p— e g e 20220521
w0 w0

e -

100]_ 0| 1

so0o] Tt e T 1000

s00 00

09 PEAK BE 74 809

PERK 74

W 700]
ot 600]
I WD
500 Mptoofhosssey 7SS A S
400) 400
300 300
200 200)
109 100
450 2463.2465.24672469.2471 T a9t 250 000 300 1500 700, 1s00. 2100 2300 2500,  Z700. o
Frequency (MHz) Frequency (MHz)
+03CHO7-HY +03CHO7-HY
Condition +PEAK_BE_74 3m HF_ANT_00075962 HORIZONTAL Condition +PEAK_74 3m HF_ANT_00075962 HORIZONTAL
+ RBW:1000.000KHz VBW:3000.000KHz SWTAUto + RBW:1000.000KHz VEW:3000.000KHz SWT:AUtD
1 (@BuVim) Date: 20220521 ) (@Buvim) Date: 20220521
1300) 1300
1200) 1200
1100) 00|
1000 1000
VAR
900) 90|
s00)

60.0) = \/ 60.0|
e
500 NIIES

=
o o I
ey ey
oo s o

+ RBW:1000.000KHz VEW:0.010KHz SWT:Auto

Avg.

TEL : 886-3-327-3456
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samonias. FCC RADIO TEST REPORT Report No. : FR190614-04A

WIFI 2.4GHz 2400~-2483.5MHz Band Edge @ 3m
ANT 802.11g CH11 2462MHz
3+4 Vertical Fundamental
monv 1000/
s
800 o [PEAK_BE_74 e00) PEAK 74
w -
s00) R e i | [ SIS SIS C L s s
w
o ot v o A R oL ST
Peak
g
500 \/\ 60 i w5 54
500 - 504 Nﬁ_/ | ———
s -
P i R0 Ao
Avg.

TEL : 886-3-327-3456
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SPORTON LAB.

FCC RADIO TEST REPORT

Report

No. : FR190614-04A

2.4GHz 2400~2483.5MHz

WIFI 802.11ax HE20 Full (Band Edge @ 3m)

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11ax HE20 Full CHO1 2412MHz

3+4

Horizontal

Fundamental

Peak

(@Buvim) Date: 20220521

310

site
Condition

720, 240,

2360,
Frequency (MHz)
+03CHO7-HY

*PEAK_BE_74 3m HF_ANT_00075962 HORIZONTAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

2360, 2400, 215

el (dBuVim)

Date: 20220521

1300
1200
o)
1000
90
a0

PEAK 74

700]
600]

400
300
200)

100]

(P

LY m———————— Ll ol

000

site
Condition

300, 1500, 1700 1500 2100 2300 2600,  Z700. 3000

Freauency (MHz)
$03CHO7-HY

*PEAK_74 3m HF_ANT_00075962 HORIZONTAL

+ RBW:1000.000KHz VEW:3000.000KHz SWT:Auto

Avg.

A (@Buvim)

Date: 2022.05.21

310 2320, 240,

site
Condition

2360, 2360, 2400, 215
Frequency (MHz)

+03CHO7-HY

+AVG_BE_54 3m HF_ANT_00075962 HORIZONTAL

+ RBW:1000.000KHz VBW10.010KHz SWT:Auto

el (9Buvim)

Date: 20220521

1300
1200
o)
1000
904
80
700
60

VG54

500]

Iy S
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200)
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e e

000
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300, 1500, 1700 1500 2100 2300 2500,
Frequency (MiHz)

+03CHO7-HY

+AVG_54 3m HF_ANT_00075962 HORIZONTAL

+ RBW:1000.000KHz VEW:0.010KHz SWT:AUto

2700, 3000

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR190614-04A

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT 802.11ax HE20 Full CHO1 2412MHz
3+4 Vertical Fundamental
1100 1100} i
s
o s IR
w
o ot v o A R oL ST
Peak
o
s
w N
500 — 50.0f
40,0 " e m——
P i R0 Ao
Avg.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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samonias. FCC RADIO TEST REPORT Report No. : FR190614-04A
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2 24
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v bawi 0220521 p— o uz20521
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TEL : 886-3-327-3456
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samonias. FCC RADIO TEST REPORT Report No. : FR190614-04A

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT 802.11ax HE20 Full CH11 2462MHz
3+4 Vertical Fundamental
angl? T e nd
s
800 [PEAK_BE_74 e00) PEAK 74,
600 il o0d e
0] VTP IYRw Y S0 tr— b S oo g
w
o ot v o A R oL ST
Peak
ool
900 \/\ 90|
LY \_/_/\' AVG_BE b4 00 AVG 54
s
40,0 T B e ——
P i R0 Ao
Avg.

TEL : 886-3-327-3456
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FCC RADIO TEST REPORT

SPORTON LAB.

Report No. : FR190614-04A

2.4GHz 2400~2483.5MHz

WIFI 802.11ax HE40 Full (Band Edge @ 3m)

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT 802.11ax HE40 Full CHO3 2422MHz - L
3+4 Horizontal Fundamental
g
110.0| 10.0| 1
104 W ANl 04
700 "VW 700] ;
W., N
50,0 tasnesrisrsb i bbb MWWMMWMWWWMW
0
e o o e o s A
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b
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TEL : 886-3-327-3456
FAX : 886-3-328-4978
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samonias. FCC RADIO TEST REPORT

Report No

.- FR190614-04A

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11ax HE40 Full CHO3 2422MHz - R

3+4

Horizontal

Fundamental

1 (@BuVim) Date: 2022.05.21

=

Avg.

\’_\_/\ AVG_BE 54|

430

2840, 250. 2460, 2470, 2480, 2490, 250
Frequency (MHz)

+03CHO7-HY

+AVG_BE_54 3m HF_ANT_00075962 HORIZONTAL

+ RBW:1000.000KHz VBW:0.010KHz SWT:Auto

s WW"‘"‘W“‘%~
i, S D
50.0 S
g
reency
RO 100 0z 00000 ST A
1o

Left blank

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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samonias. FCC RADIO TEST REPORT Report No. : FR190614-04A

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11ax HE40 Full CHO3 2422MHz - L

3+4 Vertical Fundamental

1 (@BuVim) Date: 2022.05.21

vl @Bum) Date: 2022.08.1
130 1300

1200 1200

100 10 ‘

1000 MWW 1000

] \

w00 w0l

PERK 74

by T “N',f/ 700]

i N
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o snq
00 500
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100 100
womm mk mamm_ ww wm 2 o N o
Freauency (e reauency (ke
oachor-sy oacuor-uy
Condiin {PEAK_BE_743m H_ANT 00075962 VERTICAL ConditinPEAK_78.3m HE_ANT 00075562 VERTICAL
RBW1000 000Kz VEW:3000.000KHz SWTAuto RBW1000 000K VW3000.000k SWTAUto
1 aBuvim) vate 2072.0521 s aBavm) bate: 20220521
1200 1200
1200 1200
00 o
100.0| 100.0| 1
900 \f\ \/\v/\f a0l
g 500
0 700
wd S/ w00 e 54
s00 / s0d T
40.0f = P23 T N S E = R
00 200
200 00
100 100
womm k. ma 0. N T o0 e v om0 o
reauency i Feaiency (k)
st oachor-sy sie soackor-y
Condiion  +AVG_BE_54 3 HF_ANT 00075362 VERTICAL Condition AV, 5 am HE_ANT 00075062 VERTICAL
RBWEL000.000KHE VB0 010KH: SWTAuto

+ RBW:1000.000KHz VEW:0.010KHz SWT:AUto

Avg.

TEL : 886-3-327-3456
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samonias. FCC RADIO TEST REPORT

Report No

.- FR190614-04A

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11ax HE40 Full CHO3 2422MHz - R

3+4

Vertical

Fundamental

Peak

1 (@BuVim)

Date: 2022.05.21

)

\
MW’MWWNWNM

PEAK_BE 74|

430 2840, 250, 2450, 0.
Frequency (Hz)
+03CHO7-HY

Condition + PEAK_BE_74 3m HF_ANT_00075962 VERTICAL

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

2480,

290, 250

Left blank

Avg.

1 (@BuVim)

Date: 20220521

V\

\/\

S

AVG_BE 54|

430 2840, 250.

2460, 2470, 2480,
Frequency (MHz)

+03CHO7-HY

+AVG_BE_54 3m HF_ANT_00075962 VERTICAL

+ RBW:1000.000KHz VBW:0.010KHz SWT:Auto

2490, 250

Left blank

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR190614-04A

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11ax HE40 Full CHO9 2452MHz - L

3+4

Horizontal

Fundamental

site
Condition

Peak

+PEAK_BE_74 3m HF_ANT_00075962 HORIZONTAL
+ RBW:1000.000KHz VBW:3000.000KHz SWTAUto

1 (@BuVim) Date: 2022.05.21 evel @BuVim) Date: 20220521
1300) 1300
1200) 1200
4
100 0|
aVa

1000) 1000
900) 90|
s00) s00) el
700 700]
500 : " 600] ” e
500 s e i
400) 400
300 300
200 200)
109 100

3102320, 2340, 2360, 2580, 200, 2420, 2a40. 24 000 300 1500 700, 1s00. 2100 2300 2600.  Z700. 0

Frequency (MHz) Frequency (HHz)
+03CHO7-HY

+03CHO7-HY
+PEAK_74 3m HF_ANT_00075962 HORIZONTAL
+ RBW:1000.000KHz VEW:3000.000KHz SWT:AUtD

site
Condition

Avg.

+ RBW:1000.000KHz VBW:0.010KHz SWT:Auto

s m) oo 20220521 i o 20220521
0

o8 By

600 o AVG 53]
500 S V4 s0q) ]
A ES——— 1 T

40.0| L St I e B

ey tat) Hreaioncy s

+AVG_54 3m HE_ANT_00075962 HORIZONTAL
+ RBW:1000.000KHz VEW:0.010KHz SWT:Auto

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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samonias. FCC RADIO TEST REPORT Report No. : FR190614-04A

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11ax HE40 Full CHO09 2452MHz - R

3+4 Horizontal Fundamental

1 (@BuVim) Date: 2022.05.21

ey
:.:: Ao

509 p——

PEAK_BE 74|

430 2840, 250, 2450, 2470, 2480, 2490, 250
Frequency (Hz)
site +03CHO7-HY
Condition +PEAK_BE_74 3m HF_ANT_00075962 HORIZONTAL
+ RBW:1000.000KHz VBW:3000.000KHz SWTAUto

Peak Left blank

1 (@BuVim)

s (\/f\\//\ NN
" \\

— AVG_BE 54|
500 ~—

Date: 20220521

430 2840, 250. 2460, 2470, 2480, 2490, 250
Frequency (MHz)
site +03CHO7-HY
Condition +AVG_BE_54 3m HF_ANT_00075962 HORIZONTAL
+ RBW:1000.000KHz VBW:0.010KHz SWT:Auto

Avg. Left blank

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR190614-04A

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11ax HE40 Full CHO9 2452MHz - L

3+4

Vertical

Fundamental

1 (@BuVim) Date: 2022.05.21

Avg.

+ RBW:1000.000KHz VBW:0.010KHz SWT:Auto

e g ot 2020521
110.0| 10,0 !
10 oW
- /
500 MMW/M' 00| .
50.0] vl FY SHES SIS
100
ey ) roaoncy iy
RO ADAO0E 08000 SWEAD W Io00 0N Fe VI 00000012 SWTALD
Peak
iy oo 2020521 s ot 20220521
10
" 8
o w0d
500 : 500 iR —
a0 An.ngu--——l*h—"’/’_“
ey o) oasncy i

£ AVG_54 3m HE_ANT_00075962 VERTICAL
+ RBW:1000.000KHz VEW:0.010KHz SWT:AUto

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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samonias. FCC RADIO TEST REPORT Report No. : FR190614-04A

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11ax HE40 Full CHO09 2452MHz - R

3+4 Vertical Fundamental

1 (@BuVim) Date: 2022.05.21

s /“M/M W”‘wf‘“‘w\\

80.0| \\« PEAK_BE_74|
—-—

- T

300
200
109
430 2840, 250, 2450, 0. 2480, 2490, 250
Frequency (Hz)
site +03CHO7-HY
Condition + PEAK_BE_74 3m HF_ANT_00075962 VERTICAL

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak Left blank

1 (@BuVim) Date: 20220521

w0 /“\\//\\/”/\ RV \/\

o & AVG_BE 54|
500

430 2840, 250. 2460, 2470, 2480, 2490, 250
Frequency (MHz)
site +03CHO7-HY
Condition +AVG_BE_54 3m HF_ANT_00075962 VERTICAL
+ RBW:1000.000KHz VBW:0.010KHz SWT:Auto

Avg. Left blank

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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FCC RADIO TEST REPORT

Report No. : FR190614-04A

2.4GHz 2400~2483.5MHz
WIFI 802.11b (Harmonic @ 3m)

WIFI

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

802.11b CHO1 2412MHz

3+4

Horizontal

Vertical

Peak

Avg.

Date: 20220527 el (dBuVim)

1300
1200
o)
1000

90

PERR 74| 809

700
G 54 e
50
40
s00f
200

100]

4000 6000, 8000, 10000, 1
i

201
requency (MHz)

site $03CHO7-HY

Detector +Peak

00, 14000, 16000, 18000, 20000, 22000, 25000 000 4000. 6000, G000 10000 12000. 14000, 16000. 16000, Z0000. 22000.
y ()

K_74 3m HF_ANT_00075962 HORIZONTAL Condition +PEAK_74 3m HE_ANT_00075962 VERTICAL
K

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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samonias. FCC RADIO TEST REPORT

Report No. : FR190614-04A

WIFI

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

802.11b CHO6 2437MHz

3+4

Horizontal

Vertical

Peak

Avg.

Date: 2022.05.27 evel @BuVim)

1300
1200
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1000
904
PEAK 74 80
700
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400
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200
100
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4000 6000, 8000, 10000. 12000 14000. 16000 18000 20000 22000 25000 000 4000, G000, 8000 10000 12000. 14000. 16000, 18000, 20000, 22000.

+PEAK_74 3m HF_ANT_00075962 HORIZONTAL Condition +PEAK_74 3m HF_ANT_00075962 VERTICAL

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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FCC RADIO TEST REPORT

Report No. : FR190614-04A

WIFI

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

802.11b CH11 2462MHz

3+4

Horizontal

Vertical

Peak

Avg.

Date: 2022.05.27
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TEL : 886-3-327-3456
FAX : 886-3-328-4978
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samonias. FCC RADIO TEST REPORT Report No. :

FR190614-04A

2.4GHz 2400~2483.5MHz
WIFI 802.11g (Harmonic @ 3m)

WIFI 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT 802.11g CHO6 2437MHz

3+4 Horizontal Vertical

Peak

Avg.

1 (@Buvim) Date: 20220527 el (dBuVim) Date: 20220527

1300) 1300
1200) 1200
1100) g
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900) 90|
800 PERR 74| 200 PERK 74
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500 T 5 500) T .
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Appendix E. Duty Cycle Plots
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