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Channel Measured Measured _— .
Antenna Frequency Frequency emission Limit Margin
Polarization (MHz) (MH2) (dBpV/m) (dBpVv/m) (dB)
2483.5(Pk) 52.16 74.00* -21.84
2483.5(Av) 37.67 54.00* -16.33
2480(Pk) 72.41 - -
2480(Av) 69.55 - -
2480
4960(Pk) 43.12 74.00 -30.88
4960(Av) 30.92 54.00 -23.08
7440(Pk) 47.04 74.00 -26.96
. 7440(Av) 35.05 54.00 -18.95
Vertical
2483.5(Pk) 52.16 74.00* -21.84
2483.5(Av) 37.67 54.00* -16.33
2462(Pk) 102.45 - -
2462(Av) 94.22 - -
2462
4924(PK) 51.17 74.00 -22.83
4924(Av) 45.57 54.00 -8.43
7386(Pk) 46.86 74.00 -27.14
7386(Av) 34.62 54.00 -19.38
2483.5(Pk) 63.31 74.00* -10.69
2483.5(Av) 50.72 54.00* -3.28
2480(Pk) 80.24 - -
2480(Av) 77.36 - -
2480
4960(Pk) 45.19 74.00 -28.81
4960(Av) 34.07 54.00 -19.93
7440(PK) 47.70 74.00 -26.30
. 7440(Av) 34.94 54.00 -19.06
Horizontal
2483.5(Pk) 63.31 74.00* -10.69
2483.5(Av) 50.72 54.00* -3.28
2462(Pk) 113.12 - -
2462(Av) 105.40 - -
2462
4924(Pk) 49.36 74.00 -24.64
4924(Av) 45.19 54.00 -8.81
7386(Pk) 46.52 74.00 -27.48
7386(Av) 34.18 54.00 -19.82

_ > Fundamental Frequency
*> Restricted Band edges

Pk: Peak Detector; Av: Average Detector
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Test Plots:

Channel Frequency: 2402MHz for BLE & 2412MHz for Wi-Fi
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Channel Frequency: 2480MHz for BLE & 2462MHz for Wi-Fi
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Frequency range 1GHz to 18GHz:
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8 TEST RESULTS FOR WI-FI

8.1 Maximum Conducted Output Power

Result Pass
Test Specification FCC part 15 Subpart C 15.247 (b)(3)
Test Method Subclause 11.9.2.3.2 of ANSI C63.10
Detector Gated RMS
Port of testing Antenna port
Requirement Power <1 W (30 dBm)

Test Method:

Power Sensor
EUT (TS8997 Test System)
Test Condition
Normal Test Condition:
Temperature (Norm) = + 22.1 °C Voltage = 6VDC(4* 1.5V of AAA Batteries) Relative humidity: 65%

KDB Guidelines applied:

Measurements were made as per section 8.3.2.3 in KDB 558074 D01 15.247 Measurement Guidance v05r02.
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Test results:

Note:

1. All the losses are included during measurement and final values are mentioned in the test report
2. This product do not support additional beamforming gain / directional gain, it uses single antenna and hence
Directional gain of the single antenna is 3.2 dBi

Measured
Bandwidth Measured Gated RMS FCC Margin
Mode Datarate | Frequency Limit
(MHz) (MH2) Power (dBm) (dB)
(dBm)
2412 18.03 30.00 -11.97
b 1Mbps 2437 17.88 30.00 -12.12
2462 17.70 30.00 -12.30
2412 17.62 30.00 -12.38
20 g 6Mbps 2437 16.80 30.00 -13.20
2462 17.28 30.00 -12.72
2412 17.73 30.00 -12.27
n-20 MCSO0 2437 16.44 30.00 -13.56
2462 17.51 30.00 -12.49
2422 17.02 30.00 -12.98
40 n-40 MCSO0 2437 16.58 30.00 -13.42
2452 16.94 30.00 -13.06
Test Plots:
Bandwidth: 20MHz
Data Rate: 1Mbps
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8.2 Spurious Radiated Emissions & Restricted Bands of Operation

Result

Test Specification

Test Method

Measurement Location

Measurement Bandwidth
Detector

Measuring Distance
Requirement

Test setup

Pass

FCC part 15 Subpart C 15.247 (d) / (15.209 & 15.205)

ANSI C63.10

Semi Anechoic Chamber 9kHz - 1 GHz
Fully Anechoic Chamber 1 GHz - 40GHz

100 kHz for frequency range < 1GHz
1 MHz for Frequency range >1GHz

Refer remarks below
3m
As per the limits mentioned in the below table

Refer TEST METHODOLOGY

Table 11: Transmitter limits for Radiated emission

Frequency Field strength Field strength Distance of
(MHz) (nv/im) (dBpV/m) Measurement (m)
0.009 — 0.490 2400/F(kHz) 48.50 — 13.80 300*
0.490 - 1.705 24000/F(kHz) 33.80 — 23.00 30*
1.705 -30 30 29.54 30*
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Remark: * The limit shows in the table above of frequency range 0.009 — 0.490, 0.490 — 1.705 MHz and
1.705-30MHz is at 300 meter, 30 meter and 30 meter range respectively, which corresponds to 128.51 —
93.80, 73.80 — 62.96 and 69.54 dBuV/m at 3m range by extrapolation calculation and the measurement of

loop antenna.

The emission limits shown in the above table are based on measurements employing a CISPR quasi-peak detector
except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz Radiated emission limits in these
three bands are based on measurements employing an average detector.
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Test results:

Note: All the losses are included during measurement and final values are mentioned in the test report. Refer TEST
METHODOLOGY for more details

Test results for frequency range 9 kHz — 30 MHz

No emissions found in frequency range 9 kHz to 30 MHz, and measured levels are below 20dB from the limit line,

hence not reported

Table 12: Test results for frequency range 30MHz — 200MHz

Test Plots:
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ot \
S A N ettt
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ot A it o Sl ot s 0
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\mewﬂ h

ittt I

alf
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— 47 CFR Part 15 section 15.209, Radiated emissi
— 47 CFR Part 15 section 15.209, Radiated emissi

60 M 70M

Frequency [Hz]

80M  90M 100M 110M 120 M 130 M

150M  170M  200M

jon limits Average/3.0m — 47 CFR Part 15 section 15.209, Radiated emission limits QPeak/3.0m

ion limits Peak/3.0m — Peak (Vertical)

Antenna ;\fgaﬁlé;ecd ’\e/lr?]?:gir:r? Limit Margin
Polarization (&HZ) y @Bpv/m) | (@BRV/M) | (dB)
32.55 9.89 40.00 -30.11
49.77 8.15 40.00 -31.85
Vertical 92.55 7.53 43.50 -35.97
173.31 21.78 43.60 -21.82
194.88 30.92 43.60 -12.68
34.62 10.22 40.00 -29.78
Horizontal 77.16 7.26 40.00 -32.74
174.33 19.85 43.50 -23.65
194.88 30.86 43.50 -12.64
, Vertical
70 [194.:88 MiHz 30,923 dByv/m]
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Horizontal

194.88 MHz: 30.868 dBuV/m|

Level [dByV/m]

34.62 MHz: 10.223 dBuV/m|

174.33 MHz: 19.853 dBuV/m| By
77.16 MHz: 7.264 dBpV/m|

40M 50M 60 M 70M 80M 90M 100M 110M 120M 130 M 150 M 170M 200 M
Frequency [Hz]
— 47 CFR Part 15 section 15.209, Radiated emission limits Average/3.0m — 47 CFR Part 15 section 15.209, Radiated emission limits QPeak/3.0m
— 47 CFR Part 15 section 15.209, Radiated emission limits Peak/3.0m Peak (Horizonf ital)

Table 13: Test results for frequency range 200MHz — 1GHz

Test Plots:

Antenna
Polarization

Measured | Measured
Frequency | emission
(MHz) (dBuv/m)

Limit
(dBuVv/m)

Margin
(dB)

326.45 38.47 46.00

-7.53

344.60 38.90 46.00

-7.10

Vertical
422.48 28.26 46.00 -17.74
517.10 21.53 46.00 -24.47
266.81 20.21 46.00 -25.79
. 324.44 31.64 46.00 -14.36
Horizontal
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-12.39

420.20 23.15 46.00

-22.85
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Level [dByV/m]
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Test Results for above 1GHz:

Modulation: 802.11b

Data rate: 1Mbps

Channel Measured Measured _— .
Frequency Frequency Ant.enn.a Emission Limit Margin
(MHz2) (MHz2) Polarization (dBuV/m) (dBuv/m) (dB)
2412(Pk) 95.06 - -
2412(Av) 87.20 - -
2390(Pk) 43.65 74.00* -30.35
e Za | som
4824(Av) 48.07 54.00 -5.93
7236(Pk) 46.89 74.00 -27.11
2412 7236(Av) 34.53 54.00 -19.47
2412(Pk) 107.36 - -
2412(Av) 99.50 - -
2390(Pk) 56.87 74.00* -17.13
2390(Av) _ 40.98 54.00* -13.02
4824(PK) Horizontal 56.43 74.00 1757
4824(Av) 51.64 54.00 -2.36
7236(Pk) 46.56 74.00 -27.44
7236(Av) 34.69 54.00 -19.31
2437(Pk) 95.37 - -
2437(Av) 87.80 - -
4874(Pk) Vertical 54.01 74.00 -19.99
4874(Av) 48.69 54.00 -5.31
7311(Pk) 46.75 74.00 -27.25
2437 7311(Av) 34.38 54.00 -19.62
2437(Pk) 108.26 - -
2437(Av) 100.67 - -
4874(Pk) Horizontal 52.18 74.00 -21.82
4874(Av) 46.66 54.00 -7.34
7311(Pk) 47.29 74.00 -26.71
7311(Av) 34.49 54.00 -19.51
2462(Pk) 94.64 - -
2462(Av) 86.80 - -
2483.5(Pk) 44.26 74.00* -29.74
2483.5(Av) Vertical 30.82 54.00* -23.18
4924(Pk) 52.86 74.00 -21.14
4924(Av) 47.61 54.00 -6.39
7386(Pk) 46.71 74.00 -27.29
2462 7386(Av) 34.57 54.00 -19.43
2462(Pk) 107.71 - -
2462(Av) 99.93 - -
2483.5(Pk) 58.13 74.00* -15.87
2483.5(Av) _ 43.30 54.00* -10.70
4924(PK) Horizontal 47.01 74.00 -26.99
4924(Av) 40.14 54.00 -13.86
7386(Pk) 46.90 74.00 -27.10
7386(Av) 34.41 54.00 -19.59

_ = Fundamental Frequency
*> Restricted Band edges

Pk: Peak Detector; Av: Average Detector
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Modulation: 802.11g

Data Rate: 6Mbps

Channel Measured Measured _ .
Frequency Frequency Antfann.a Emission Limit Margin
(MH2) (MH2) Polarization (dBuV/m) (dBuv/m) (dB)
2412(Pk) 92.05 - -
2412(Av) 82.50 - -
2390(Pk) 59.71 74.00* -14.29
e | Vo s206 | a0 | zies
4824(Av) 39.52 54.00 -14.48
7236(Pk) 46.03 74.00 -27.97
2412 7236(Av) 34.49 54.00 -19.51
2412(PKk) 104.47 - -
2412(Av) 94.83 - -
2390(Pk) 72.78 74.00* -1.22
2390(Av) _ 53.50 54.00* -0.50
4824(PK) Horizontal 50.45 74.00 2355
4824(Av) 37.30 54.00 -16.70
7236(Pk) 46.73 74.00 -27.27
7236(Av) 34.53 54.00 -19.47
2437(PkK) 92.89 - -
2437(Av) 82.81 - -
4874(PK) Vertical 52.06 74.00 -21.94
4874(Av) 37.64 54.00 -16.36
7311(Pk) 46.22 74.00 -27.78
437 7311(Av) 34.55 54.00 -19.45
2437(Pk) 105.24 - -
2437(Av) 95.18 - -
4874(PK) _ 48.86 74.00 -25.14
4874(AV) Horizontal 35.38 54.00 118.62
7311(Pk) 46.86 74.00 -27.14
7311(Av) 34.45 54.00 -19.55
2462(Pk) 90.99 - -
2462(Av) 81.28 - -
2483.5(Pk) 54.38 74.00* -19.62
2483.5(Av) Vertical 34.77 54.00* -19.23
4924(PK) 50.81 74.00 -23.19
4924(Av) 36.59 54.00 -17.41
7386(Pk) 47.35 74.00 -26.65
2462 7386(Av) 34.55 54.00 -19.45
2462(Pk) 104.34 - .
2462(Av) 94.61 - -
2483.5(Pk) 70.83 74.00* -3.17
2483.5(Av) Horizontal 48.98 54.00* -5.02
4924(PK) 49.29 74.00 -24.71
4924(Av) 33.95 54.00 -20.05
7386(Pk) 46.77 74.00 -27.23
7386(Av) 34.63 54.00 -19.37

_ = Fundamental Frequency
*> Restricted Band edges

Pk: Peak Detector; Av: Average Detector
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Data Rate: MCSO
izati Vim dB
(MH2) (MH2) Polarization (dBuV/m) (dBuv/im) (dB)
2412(PK) 90.58 - -
2412(Av) 80.48 - -
2390(PK) 57.24 74.00" 116.76
apaon | veried Soa7 Yaos | oo
4824(Av) 37.47 54.00 11653
7236(PK) 47.21 74.00 26.79
9412 7236(Av) 34.46 54.00 11954
2412(PK) 103.91 - -
2412(AV) 93.98 - 3
2390(Pk) 71.67 74.00% 233
2390(Av) . 52.34 54.00 11.66
4824(PK) Horizontal 48.76 74.00 -25.24
4824(AV) 35.72 54.00 [18.28
7236(Pk) 46.72 74.00 27.28
7236(Av) 34.46 54.00 119.54
2437(Pk) 92.36 - -
2437(Av) 82.28 - 3
4874(PK) Vertical 50.72 74.00 23.28
4874(Av) 37.47 54.00 11653
7311(PK) 46.93 74.00 27.07
on37 7311(Av) 34.53 54.00 119.47
2437(PK) 105.29 - -
2437(Av) 95.21 - -
4874(PK) _ 48.93 74.00 25.07
4874(AV) Horizontal 35.72 54.00 118.28
7311(PK) 47.50 74.00 12650
7311(Av) 34.53 54.00 119.47
2462(PK) 92.02 - -
2462(AV) 82.11 - 3
2483.5(PK) 54.94 74.00% 719.06
2483.5(AV) Vertical 38.81 54.00 [15.19
4924(PK) 48.59 74.00 2541
4924(AV) 35.52 54.00 "18.48
7386(Pk) 46.59 74.00 27.41
o162 7386(Av) 34.54 54.00 [19.46
2462(Pk) 104.46 - -
2462(AV) 94.36 - -
2483.5(PK) 7151 74.00% 2.49
2483.5(AV) _ 50.84 54.00* 3.16
4924(PK) Horizontal 46.76 74.00 27.24
4924(Av) 32.93 54.00 21.07
7386(PK) 46.39 74.00 2761
7386(Av) 34.51 54.00 119.49

_ > Fundamental Frequency
*> Restricted Band edges
Pk: Peak Detector; Av: Average Detector
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Modulation: 802.11n-40MHz

Data Rate: MCSO

(MH2) (MHz2) Polarization (dBuV/m) (dBuv/m) (dB)
2422(PK) 88.82 - -
2422(AV) 79.06 - -
2390(PK) 58.55 74.00* -15.45
2390(AV) Vertical 37.22 54.00 16.78
4844(PK) 46.40 74.00 -27.60
4844(AV) 33.80 54.00 -20.20
7266(PK) 46.24 74.00 27.76

o422 7266(AV) 34.41 54.00 11959
2422(PK) 100.95 - -
2422(AV) 91.20 - -
2390(PK) 71.96 74.00* 2.04
2390(AV) Horizontal 51.32 54.00* 2.68
4844(PK) 46.31 74.00 27.69
4844(Av) 32.93 54.00 21.07
7266(PK) 46.02 74.00 27.98
7266(AV) 34.37 54.00 119.63
2437(PK) 88.66 - -
2437(AV) 79.12 - -
4874(PK) Vertical 47.10 74.00 226.90
4874(AV) 33.95 54.00 -20.05
7311(PK) 46.33 74.00 27.67

. 7311(AV) 34.51 54.00 -19.49
2437(PK) 101.40 - -
2437(AV) 91.91 - -
4874(PK) _ 44.47 74.00 2953
4874(Av) Horizontal 29.63 54.00 24.37
7311(PK) 46.30 74.00 27.70
7311(AV) 34.47 54.00 11953
2452(PK) 87.82 - -
2452(AV) 78.12 - -
2483.5(PK) 58.27 74.00* 15.73
2483 5(Av) Vertical 37.42 54.00 116,58
4904(PK) 45.88 74.00 28.12
4904(Av) 32.56 54.00 21.44
7356(PK) 46.35 74.00 27.65

o452 7356(AV) 34.38 54.00 119.62
2452(PK) 101.25 - -
2452(AV) 91.50 - -
2483.5(PK) 72.62 74.00* 138
2483 5(Av) _ 51.23 54.00% 277
4904(PK) Horizontal 45.05 74.00 -28.95
4904(Av) 31.69 54.00 2231
7356(PK) 46.78 74.00 27.22
7356(AV) 34.41 54.00 71959

_ > Fundamental Frequency
*> Restricted Band edges

Pk: Peak Detector; Av: Average Detector
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Test Plots:
Restricted Bands of Operation:
Modulation: 802.11b

Data Rate: 1Mbps

Channel Frequency: 2412MHz
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Modulation: 802.11g

Data Rate: 6Mbps
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Modulation: 802.11n-20MHz

Data Rate: MCSO
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Modulation: 802.11n-40MHz

Data Rate: n-40MHz

Frequency in MHz
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Test Plots for Spurious Radiated emission:
Frequency Range: 1GHz to 18GHz
Modulation: 802.11b

Data Rate: 1Mbps

P
10
cowenc
P Ry
2euseomons
0] 64260 dBVIM
s oot
v koot
£ wssoowons rzsemoocre
H ot vt

1 2 3 4 s o 7 s s 1w m 12 B w1 B w1
Freauency in GHz

1201
1]
100
o0
4521000000z 72380000mGHz
o Ss3deim sy
. 48240000006z
£ rrorrolnis 723800000 Gz
z 34690dBim

1 2 3 4 s . 7 o s 1 m 1 B 4 15 1w B
Frequency in GHz

Channel Frequency: 2412MHz  Polarization: Vertical

Channel Frequency: 2412MHz Polarization: Horizontal

Tamomon:
ey

Frequency n Gz

Channel Frequency: 2437MHz  Polarization: Vertical

120
243500000 GHe
110 91204 dByvim
2408250000 GHe
200 s2esL0BIm
o0
4874000000 GHz 7311000000GHz
) 52183 dBVim 47295 dByvim
e ™
£ 4874000000 GHz 7310000 GHe
ES 46658 dByim 34497 dByvim
H

1 2 3 4 s IS 7 o 9 1w wm 12 1 w1 1w w
Frequency in GHz

Channel Frequency: 2437MHz Polarization: Horizontal

1
110
2ucaTs0000GHz
7158 deim
10
240475000061z
Gas1 B
%
sz Gz 7308000000GHz
0 V 52666 dBYIm 467120BIm
™
200000061z 7000000z
o8 aeyim Sastaamim

Level in dBjvim

1 2 3 4 s 6 7 ] s 1w wm w1 w15 1w 1w B
Frequency in GHz

Channel Frequency: 2462MHz  Polarization: Vertical

2404750000 Gz
1] 9057 dewim
2464730000 GHz
1001 2507 dpim
%
49400000 Giz 7385000000 Gttz
80 A7o19a8In ss0admim
€™ 920000000 Gt
£ « Gz 7385000000 Grz
H a0adBim s,
g

2 3 s s 6 7 ] o 1 w1 13 14 15 18 17 1w

Frequency in GHz

Channel Frequency: 2462MHz Polarization: Horizontal

Seite 56 von 61
Page 56 of 61



http://www.tuv.com/

Produkte www.tuv.com
Products

A TUVRheinland®

Prufbericht - Nr.:
Test Report No.: IN24B1UR 001

Seite 57 von 61
Page 57 of 61

Modulation: 802.11g

Data Rate: 6Mbps
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Modulation: 802.11n-20MHz

Data Rate: MCSO
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1

Modulation: 802.11n-40MHz

Data Rate: MCSO
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Test Plots for above 18GHz
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Channel No Frequency 802.11b 802.11¢g So%ﬁég/g)OM Soiﬁég/g)OM
(MHz2)

1 2412 18.5 17.5 17 NA

2 2417 19 17.5 17 NA

3 2422 19 17.5 17 16.5

4 2427 19 17.5 17 16.5

5 2432 19 17.5 17 16.5

6 2437 18.5 17.5 17 16.5

7 2442 19 17.5 17 16.5

8 2447 19 17.5 17 16.5

9 2452 19 17.5 17 16.0

10 2457 19 17.5 17 16.5

11 2462 18.5 17 17 16.5
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