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Mkr3 907.8 MHz
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1 5 Freq 507.7 MHz -51.08 dBm
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2 1} Freq 15.983 GHz -51.14 dBm
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Channel Frequency 2437MHz

Frequency Range 1GHz — 26.5GHz
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Spectrum |
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Mkr3 555.3 MHz
Ref 14.5 dBm Atten 15 dB -50.37 dBm
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2 (1) Fregq 820.4 MHz -51.13 dBm
3 (1) Freq 555.3 MHz -50.37 dBm
Channel Frequency 2452MHz Frequency Range 30MHz — 1GHz
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Modulation: 802.11n_40MHz

Data Rate MCS7

Spectrum

(=]

Ref Level 20.00 dBm
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Spectrum :21
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Channel Frequency 2422MHz

Frequency Range 150 kHz — 30 MHz
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Mkr3 851.4 MHz
Ref 14.5 dBm Atten 15 dB -51.58 dBm
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Mkr3 23.131 GHz I

Ref 14.5 dBm Atten 15 dB -51.56 dBm
#Peak
1
Log o
10
dBf
Offst
10.5
dB =
3
[‘:Iﬂ [ il o T e e e bl T st kil
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 255 ms (1000 pts)
Warker Trace Type ¥ Axis Amplitude

1 1} Freq 2429 GHz -2.212 dBm

2 13 Freq 14554 GHz -50.08 dBm

3 1} Freq 23131 GHz -51.56 dBm

Channel Frequency 2422MHz Frequency Range 1GHz — 26.5GHz
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Spectrum
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Spectrum “}3
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Frequency Range 150 kHz — 30 MHz
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Mkr3 251.4 MHz
Ref 14.5 dBm Atten 15 dB -51.01 dBm
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Frequency Range 30MHz — 1GHz
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Channel Frequency 2437MHz

Frequency Range 1GHz — 26.5GHz
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Spectrum
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Mkr2 975.7 MHz
Ref 16 dBm Atten 20 dB -50.41 dBm
#Peak
Log
10
dBf
Offst
10.5
dB
1 =
DI e - e A . ¢
_12_6 ... Al e st e f
dBm
VAvg
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 %)) Freq 845,86 MHz -49.91 dBm
2 %)) Freq 975.7 MHz -50.41 dBm

Channel Frequency 2452MHz

Mkr3 24.432 GHz I

Frequency Range 30MHz — 1GHz

Ref 16 dBm Atten 20 dB 47.12 dBm
#Peak L
&
Log
10
dBf
Offst
10.5
dB z 3
DI et I A bt e gL T - :““WW"“"*N BoE
12,6
dBm
VAvg
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #UBW 300 kHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1} Freq 2 404 GHz 4937 dBm
2 %)) Freq 15.396 GHz -48.83 dBm
2 %)) Freq 24.432 GHz -47.12 dBm

Channel Frequency 2452MHz

Frequency Range 1GHz — 26.5GHz



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prafbericht - Nr.:
Test Report No.:

ULR-TC568821300000073F

Seite 140 von 199
Page 140 of 199

7.5 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) /
IC RSS-GEN, Section 8.9 and 8.10

ANSI C63.10

Semi Anechoic Chamber 30MHz - 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 Clause 7 TEST METHODOLOGY

Table 7: Transmitter limits for Radiated emission

Frequency Field strength Field strength Distance of
(MHz) (uv/m) (dBuV/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
88-216 150 435 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.

Test Conditions:
Normal Test Condition:

Temperature (Norm) = + 25 °C

Voltage = 3.3VDC

Relative humidity: 62%
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Test results:

Note: All the losses are included during measurement and final values are mentioned in the test report. Refer
Clause 7 TEST METHODOLOGY for more details

Test results for frequency range 9kHz — 30MHz

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

henve not reported

Test results for frequency range 30MHz — 1GHz

Measured Measured - .
Antgn na Frequency value Limit Margin
Polarization (MH2) (dBpv/m) (dBuv/m) (dB)
80.02 27.24 40.00 -12.76
119.97 28.78 43.50 -14.72
139.46 29.50 43.50 -14.00
Vertical 177.53 30.40 43.50 -13.10
290.57 27.91 46.00 -18.09
341.14 25.70 46.00 -20.30
495.08 40.38 46.00 -5.62
540.28 29.01 46.00 -16.99
79.96 26.53 40.00 -13.47
119.97 27.60 43.50 -15.90
141.95 32.71 43.50 -10.79
Horizontal 177.53 31.06 43.50 -12.44
316.69 31.90 46.00 -14.10
356.75 31.95 46.00 -14.05
396.02 34.00 46.00 -12.00
490.42 30.22 46.00 -15.78
807
701
60T
1 119.978572 MHz 139.467857 MHz 177.535714 MHz
S01 80.028571 MHz 28786dBuV/im  29.505dBuVim 30405 dBuV/m
E T 27.249 dBuV/im |
z% 40 _
c 3of v v Y v
3 I
& ooy
107
D L
107
30M 5'0 e'o 7'0 a'o éo 106M 20[I)M
Freauencvin Hz

Channel Frequency 30MHz — 200MHz

Polarization Vertical
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Level in dBpV/m

1071

8071
7071
60T

5071

119.978572 MHz 141.957143 MHz !
177535714 MHz
79.967857 MHz 27606 dBuV/im -~ 32.713 dBuvim
26 533 dByVIm 31.062 dBLVIm
|
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Y 7
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1
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v v %
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Channel Frequency 200MHz — 1GHz Polarization Vertical
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Level in dBPV/m
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200M

300 400 500 600

Frequencvin Hz

700 800 900 1G

Channel Frequency 200MHz — 1GHz
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Test results for the frequencies in the range 1 GHz to 26.5 GHz

Modulation: 802.11b

Data Rate: 1Mbps

Channel Measured Field - .
Frequency Antgnn.a Frequency Strength Limit Margin
(MH2) Polarization (MH2) (dBuV/m) (dBuv/m) (dB)
2412(PK) 104.92 - -
2412(Av) 102.37 - -
2390(PK) 49.37 74* -24.63
Vertical 2390(Av) 37.31 54* -16.69
4824(Pk) 42.76 74 -31.24
4824(Av) 32.63 54 -21.37
7236(PK) 46.82 74 -27.18
7236(Av) 34.77 54 -19.23
2412 2412(PK) 97.02 i i
2412(Av) 94.60 - -
2390(Pk) 40.89 74* -33.11
Horizontal 2390(Av) 28.54 54* -25.46
4824(PK) 41.59 74 -32.41
4824(Av) 29.50 54 -24.50
7236(Pk) 47.36 74 -26.64
7236(Av) 34.49 54 -19.51
2437(PKk) 109.10 - -
2437(Av) 106.36 - -
Vertical 4874(PK) 44.77 74 -29.23
4874(Av) 37.60 54 -16.40
7311(PKk) 46.65 74 -27.35
7311(Av) 35.25 54 -18.75
2431 2437(Pk) 102.96 - -
2437(Av) 100.64 - -
Horizontal 4874(Pk) 42.02 74 -31.98
4874(Av) 31.06 54 -22.94
7311(Pk) 47.97 74 -26.03
7311(Av) 34.65 54 -19.35
2483.5(Pk) 55.47 74* -18.53
2483.5(Av) 44.24 54* -9.76
2462(Pk) 107.79 - -
Vertical 2462(Av) 105.34 - -
4924(PKk) 43.16 74 -30.84
4924(Av) 33.57 54 -20.43
7386(Pk) 46.78 74 -27.22
2462 7386(Av) 34.77 54 -19.23
2483.5(Pk) 48.46 74* -18.53
2483.5(Av) 37.84 54* -9.76
2462(Pk) 100.75 - -
Horizontal 2462(Av) 98.28 - -
4924(Pk) 42.90 74 -31.10
4924(Av) 30.27 54 -23.73
7386(Pk) 47.30 74 -26.70
7386(Av) 34.49 54 -19.51

*- . Indicate restricted band of operation §15.205
Pk: Peak Detector; Av: Average Detector
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Modulation: 802.11b
Data Rate: 11Mbps

Channel Measured Field - .
Frequency Antgnn.a Frequency Strength Limit Margin
(MH2) Polarization (MH2) (dBuV/m) (dBuv/m) (dB)
2412(PK) 109.32 - -
2412(Av) 100.82 - -
2390(Pk) 48.66 74* -25.34
Vertical 2390(Av) 36.03 54* -17.97
4824(Pk) 41.94 74 -32.06
4824(Av) 29.86 54 -24.14
7236(PK) 46.13 74 -27.87
2412 7236(Av) 34.42 54 -19.58
2412(PKk) 101.61 - -
2412(Av) 92.91 - -
2390(Pk) 40.80 74* -33.20
Horizontal 2390(Av) 27.76 54* -26.24
4824(Pk) 40.78 74 -33.22
4824(Av) 28.74 54 -25.26
7236(Pk) 47.23 74 -26.77
7236(Av) 34.48 54 -19.52
2437(Pk) 114.18 - -
2437(Av) 105.49 - -
Vertical 4874(Pk) 44.43 74 -29.57
4874(Av) 32.26 54 -21.74
7311(Pk) 47.43 74 -26.57
7311(Av) 34.86 54 -19.14
2431 2437(Pk) 107.84 - -
2437(Av) 99.16 - -
Horizontal 4874(Pk) 41.47 74 -32.53
4874(Av) 29.57 54 -24.43
7311(Pk) 46.68 74 -27.32
7311(Av) 34.66 54 -19.34
2483.5(Pk) 55.86 74* -18.14
2483.5(Av) 42.64 54* -11.36
2462(Pk) 112.51 - -
Vertical 2462(Av) 104.07 - -
4924(Pk) 43.22 74 -30.78
4924(Av) 31.29 54 -22.71
7386(Pk) 46.59 74 -27.41
2462 7386(Av) 34.72 54 -19.28
2483.5(Pk) 49.40 74* -24.60
2483.5(Av) 36.86 54* -17.14
2462(Pk) 106.18 - -
Horizontal 2462(Av) 97.71 - -
4924(Pk) 40.34 74 -33.66
4924(Av) 28.88 54 -25.12
7386(Pk) 46.78 74 -27.22
7386(Av) 34.53 54 -19.47

*- . Indicate restricted band of operation §15.205
Pk: Peak Detector; Av: Average Detector
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Modulation: 802.11g
Data Rate: 6Mbps

Channel Measured Field _— .
Frequency Antgn na Frequency Strength Limit Margin
(MH2) Polarization (MH2) (dBpV/m) (dBpVv/m) (dB)
2412(Pk) 104.42 - -
2412(Av) 94.71 - -
2390(Pk) 49.56 74* -24.44
Vertical 2390(Av) 35.27 54* -18.73
4824(Pk) 41.47 74 -32.53
4824(Av) 28.63 54 -25.37
7236(Pk) 46.78 74 -27.22
7236(Av) 34.42 54 -19.58
2412 2412(Pk) 95.79 - -
2412(Av) 86.11 - -
2390(Pk) 38.92 74* -35.08
Horizontal 2390(Av) 26.46 54%* -27.54
4824(Pk) 40.35 74 -33.65
4824(Av) 28.53 54 -25.47
7236(Pk) 46.82 74 -27.18
7236(Av) 34.43 54 -19.57
2437(Pk) 110.50 - -
2437(Av) 100.37 - -
Vertical 4874(Pk) 41.11 74 -32.89
4874(Av) 29.13 54 -24.87
7311(Pk) 47.65 74 -26.35
7311(Av) 34.77 54 -19.23
2431 2437(Pk) 103.11 - -
2437(Av) 93.48 - -
Horizontal 4874(Pk) 42.06 74 -31.94
4874(Av) 28.77 54 -25.23
7311(Pk) 47.18 74 -26.82
7311(Av) 34.71 54 -19.29
2483.5(Pk) 55.07 74* -18.93
2483.5(Av) 42.07 54* -11.93
2462(Pk) 105.31 - -
. 2462(Av) 95.49 - -
vertical 4924(PK) 41.09 74 3291
4924(Av) 28.69 54 -25.31
7386(Pk) 47.21 74 -26.79
2462 7386(Av) 34.63 54 -19.37
2483.5(Pk) 48.34 74* -25.66
2483.5(Av) 35.55 54* -18.45
2462(Pk) 99.11 - -
Horizontal 2462(Av) 89.48 - -
4924(PK) 40.26 74 -33.74
4924(Av) 28.58 54 -25.42
7386(Pk) 46.36 74 -27.64
7386(Av) 34.60 54 -19.40

*- . Indicate restricted band of operation §15.205
Pk: Peak Detector; Av: Average Detector
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Modulation: 802.11g
Data Rate: 54Mbps

Channel Measured Field . .
Frequency Ant.enn'a Frequency Strength Limit Margin
(MH2) Polarization (MH2) (dBpV/m) (dBpVv/m) (dB)
2412(PKk) 105.31 * -
2412(Av) 92.07 * -
2390(PK) 64.01 74 -9.99
Vertical 2390(Av) 37.24 54 -16.76
4824(Pk) 41.16 74 -32.84
4824(Av) 28.66 54 -25.34
7236(PK) 46.40 74 -27.60
2412 7236(Av) 34.51 54 -19.49
2412(PKk) 97.07 * -
2412(Av) 84.01 * -
2390(PK) 53.49 74 -20.51
Horizontal 2390(Av) 28.51 54 -25.49
4824(Pk) 40.77 74 -33.23
4824(Av) 28.55 54 -25.45
7236(Pk) 46.40 74 -27.60
7236(Av) 34.50 54 -19.50
2437(Pk) 111.41 * -
2437(Av) 97.47 * -
Vertical 4874(Pk) 41.08 74 -32.92
4874(Av) 29.13 54 -24.87
7311(Pk) 46.96 74 -27.04
2437 7311(Av) 34.86 54 -19.14
2437(Pk) 103.49 * -
2437(Av) 89.77 * -
Horizontal 4874(Pk) 40.84 74 -33.16
4874(Av) 28.08 54 -25.92
7311(Pk) 47.23 74 -26.77
7311(Av) 34.75 54 -19.25
2483.5(Pk) 71.24 74 -2.76
2483.5(Av) 45.31 54 -8.69
2462(PK) 106.69 * -
Vertical 2462(Av) 92.03 * -
4924(Pk) 40.50 74 -33.50
4924(Av) 28.67 54 -25.33
7386(PK) 46.67 74 -27.33
2462 7386(Av) 34.65 54 -19.35
2483.5(Pk) 65.50 74 -8.50
2483.5(Av) 38.83 54 -15.17
2462(Pk) 100.12 * -
Horizontal 2462(Av) 85.53 * -
4924(Pk) 40.70 74 -33.30
4924(Av) 28.60 54 -25.40
7386(Pk) 46.32 74 -27.68
7386(Av) 34.64 54 -19.36

*- . Indicate restricted band of operation §15.205
Pk: Peak Detector; Av: Average Detector
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Modulation: 802.11n_HT20

Data Rate: MCSO

Channel Measured Field I :
Frequency Ant_enn.a Frequency Strength Limit Margin
(MH2) Polarization (MH2) (dBuV/m) (dBuv/m) (dB)
2412(Pk) 105.56 * -
2412(Av) 95.58 * -
2390(Pk) 54.17 74 -19.83
Vertical 2390(Av) 39.38 54 -14.62
4824(Pk) 41.04 74 -32.96
4824(Av) 28.68 54 -25.32
7236(Pk) 46.14 74 -27.86
2412 7236(Av) 34.49 54 -19.51
2412(PKk) 97.50 * -
2412(Av) 87.62 * -
2390(Pk) 41.43 74 -32.57
Horizontal 2390(Av) 29.20 54 -24.80
4824(Pk) 40.85 74 -33.15
4824(Av) 28.58 54 -25.42
7236(Pk) 46.77 74 -27.23
7236(Av) 34.52 54 -19.48
2437(Pk) 108.76 * -
2437(Av) 97.96 * -
Vertical 4874(Pk) 40.83 74 -33.17
4874(Av) 29.05 54 -24.95
7311(Pk) 47.90 74 -26.10
2437 7311(Av) 34.82 54 -19.18
2437(Pk) 100.22 * -
2437(Av) 90.40 * -
Horizontal 4874(Pk) 40.97 74 -33.03
4874(Av) 28.82 54 -25.18
7311(Pk) 47.69 74 -26.31
7311(Av) 34.81 54 -19.19
2483.5(Pk) 61.45 74 -12.55
2483.5(Av) 45.84 54 -8.16
2462(Pk) 106.79 * -
Vertical 2462(Av) 97.02 * -
4924(Pk) 40.21 74 -33.79
4924(Av) 28.80 54 -25.20
7386(Pk) 46.45 74 -27.55
2462 7386(Av) 34.65 54 -19.35
2483.5(Pk) 52.91 74 -21.09
2483.5(Av) 38.53 54 -15.47
2462(Pk) 99.81 * -
Horizontal 2462(Av) 90.29 * -
4924(PK) 41.17 74 -32.83
4924(Av) 28.61 54 -25.39
7386(Pk) 47.00 74 -27.00
7386(Av) 34.62 54 -19.38

*- . Indicate restricted band of operation §15.205
Pk: Peak Detector; Av: Average Detector
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Modulation: 802.11n_HT20

Data Rate: MCS7

Channel Measured Field I :
Frequency Antenn_a Frequency Strength Limit Margin
(MH2) Polarization (MH2) (dBuV/m) (dBuv/m) (dB)
2412(PK) 107.96 * -
2412(Av) 93.44 * -
2390(Pk) 67.09 74 -6.91
Vertical 2390(Av) 44.89 54 -9.11
4824(Pk) 41.11 74 -32.89
4824(Av) 28.63 54 -25.37
7236(PKk) 46.79 74 -27.21
2412 7236(Av) 34.53 54 -19.47
2412(PKk) 97.63 * -
2412(Av) 83.09 * -
2390(Pk) 42.79 74 -31.21
Horizontal 2390(Av) 27.48 54 -26.52
4824(Pk) 40.86 74 -33.14
4824(Av) 28.56 54 -25.44
7236(Pk) 47.20 74 -26.80
7236(Av) 34.52 54 -19.48
2437(Pk) 109.83 * -
2437(Av) 96.00 * -
Vertical 4874(PK) 41.07 74 -32.93
4874(Av) 29.04 54 -24.96
7311(Pk) 47.12 74 -26.88
2437 7311(Av) 34.87 54 -19.13
2437(Pk) 101.85 * -
2437(Av) 87.46 * -
Horizontal 4874(PK) 40.60 74 -33.40
4874(Av) 28.82 54 -25.18
7311(Pk) 47.07 74 -26.93
7311(Av) 34.78 54 -19.22
2483.5(Pk) 69.79 74 -4.21
2483.5(Av) 46.44 54 -7.56
2462(Pk) 106.26 * -
Vertical 2462(Av) 91.60 * -
4924(Pk) 43.42 74 -30.58
4924(Av) 28.80 54 -25.20
7386(Pk) 47.60 74 -26.40
2462 7386(Av) 34.69 54 -19.31
2483.5(Pk) 61.59 74 -12.41
2483.5(Av) 39.05 54 -14.95
2462(Pk) 98.59 * -
Horizontal 2462(Av) 84.12 * -
4924(Pk) 40.92 74 -33.08
4924(Av) 28.69 54 -25.31
7386(Pk) 47.26 74 -26.74
7386(Av) 34.71 54 -19.29

*- . Indicate restricted band of operation §15.205
Pk: Peak Detector; Av: Average Detector
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Modulation: 802.11n_HT40
Data Rate: MCSO

Channel Measured Field _ :
Frequency Ant_enn.a Frequency Strength Limit Margin
(MH2) Polarization (MH2) (dBuV/m) (dBuv/im) (dB)
2422(PKk) 104.06 * -
2422(Av) 93.49 * -
2390(Pk) 61.57 74 -12.43
Vertical 2390(Av) 47.46 54 -6.54
4844(Pk) 41.72 74 -32.28
4844(Av) 28.81 54 -25.19
7266(PKk) 48.09 74 -25.91
2422 7266(Av) 34.90 54 -19.10
2422(PKk) 95.13 * -
2422(Av) 84.63 * -
2390(Pk) 46.85 74 -27.15
Horizontal 2390(Av) 29.98 54 -24.02
4844(Pk) 41.20 74 -32.80
4844(Av) 28.58 54 -25.42
7266(Pk) 46.35 74 -27.65
7266(Av) 34.86 54 -19.14
2437(Pk) 105.92 * -
2437(Av) 95.17 * -
Vertical 4874(Pk) 41.00 74 -33.00
4874(Av) 29.07 54 -24.93
7311(Pk) 46.82 74 -27.18
437 7311(Av) 34.83 54 -19.17
2437(Pk) 97.06 * -
2437(Av) 87.14 * -
Horizontal 4874(PK) 41.44 74 -32.56
4874(Av) 28.81 54 -25.19
7311(Pk) 47.80 74 -26.20
7311(Av) 34.86 54 -19.14
2483.5(Pk) 69.15 74 -4.85
2483.5(Av) 53.09 54 -0.91
2452(Pk) 105.03 * -
Vertical 2452(Av) 94.39 * -
4904(Pk) 40.75 74 -33.25
4904(Av) 28.76 54 -25.24
7356(Pk) 46.34 74 -27.66
2452 7356(Av) 34.73 54 -19.27
2483.5(Pk) 59.49 74 -14.51
2483.5(Av) 43.26 54 -10.74
2452(Pk) 97.51 * -
Horizontal 2452(Av) 86.71 * -
4904(Pk) 41.40 74 -32.60
4904(Av) 28.63 54 -25.37
7356(Pk) 47.16 74 -26.84
7356(Av) 34.70 54 -19.30

*- . Indicate restricted band of operation §15.205
Pk: Peak Detector; Av: Average Detector
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Modulation: 802.11n_HT40

Data Rate: MCS7

FSehqaLnennec,!y Frequency (MHz) Polarization Emission Limit (dBm) Margin
(dBuVv/m) (dB)
(MHz)
2422(Pk) 104.36 * -
2422(Av) 88.05 * -
2390(Pk) 71.55 74 -2.45
2390(Av) Vertical 50.57 54 -3.43
4844(Pk) 41.02 74 -32.98
4844(Av) 28.62 54 -25.38
7266(PK) 47.06 74 -26.94
7266(Av) 34.79 54 -19.21
2422 2422(Pk) 94.56 * -
2422(Av) 78.26 * -
2390(PK) 52.20 74 -21.80
2390(Av) Horizontal 32.63 54 -21.37
4844(Pk) 40.47 74 -33.53
4844(Av) 28.54 54 -25.46
7266(Pk) 46.79 74 -27.21
7266(Av) 34.82 54 -19.18
2437(PK) 105.38 * -
2437(Av) 89.90 * -
4874(Pk) Vertical 41.66 74 -32.34
4874(Av) 28.85 54 -25.15
7311(Pk) 47.46 74 -26.54
7311(Av) 34.79 54 -19.21
2431 2437(Pk) 95.96 * -
2437(Av) 80.11 * -
4874(Pk) Horizontal 40.78 74 -33.22
4874(Av) 28.77 54 -25.23
7311(Pk) 47.67 74 -26.33
7311(Av) 34.81 54 -19.19
2483.5(Pk) 103.17 74 29.17
2483.5(Av) 88.01 54 34.01
2452(Pk) 73.31 * -
2452(Av) Vertical 46.45 * -
4904(Pk) 40.74 74 -33.26
4904(Av) 28.79 54 -25.21
7356(PK) 46.58 74 -27.42
2452 7356(Av) 34.76 54 -19.24
2483.5(Pk) 65.26 74 -8.74
2483.5(Av) 38.13 54 -15.87
2452(Pk) 95.69 * -
2452(Av) Horizontal 80.14 * -
4904(Pk) 41.38 74 -32.62
4904(Av) 28.64 54 -25.36
7356(Pk) 46.85 74 -27.15
7356(Av) 34.76 54 -19.24

*- . Indicate restricted band of operation §15.205

Pk: Peak Detector; Av: Average Detector
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Worst case Plots
Data Rate: 11Mbps
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Data Rate: 54Mbps
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Data Rate: MCS7_n Mode 20MHz
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Data Rate: MCS0O_n Mode 40MHz

Channel Frequency 2437MHz

Level in dBpVv/m
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8 TEST RESULTS FOR BLUETOOTH LOW ENERGY

8.1 Maximum Peak Conducted Output Power

Result

Test Specification

Test Method
Measurement Bandwidth
Detector

Port of testing

Requirement

Pass

FCC part 15 Subpart C 15.247 (b)(3) / RSS 247 Issue
2, Section 5.4 (d)

Subclause 11.9.1.1 of ANSI C63.10
1 MHz

Peak

Antenna port

Power <1 W (30 dBm) & e.i.r.p <4 W (36 dBm)

Spectrum Analyzer

EUT

Test Condition
Normal Test Condition:

Temperature (Norm) = + 25 °C

KDB Guidelines applied:

10 dB attenuator

Voltage = 3.3VDC Relative humidity: 62%

Measurements were made as per section 8.3.1 in KDB 558074 D01 15.247 Measurement Guidance v05r02.
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Test results:

Note:

Cable loss (0.5dB)

1. All the losses are included during measurement and final values are mentioned in the test report.
2. Total Peak Output power (dBm) = Measured Peak power (dBm) + Attenuator factor (10dB) +

3. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence
directional gain of the single antenna is 4.27 dBi
4. Maximum (e.i.r.p) = Maximum Peak output power (dBm) + antenna gain (4.27 dBi)

Maximum
Data Rate Channel Peak Maximum Power Limit Limit
(Mbps) Frequency Conducted (e.i.r.p) (dBm) (e.i.r.p)
(MHz) Output Power o T
(dBm)
2402 4.42 8.69 30 36
1 2440 4.97 9.24 30 36
2480 5.08 9.35 30 36
Mkr1 2.402239 GHz
Ref 15 dBm Atten 15 dB 4.426 dBm
Peak
Log o
10 — I
L ]
dB/ T
Offst | i
10.6
dB
M1 52
53 FC
AA
Center 2.402 GHz Span 3 MHz
#Res BW 1 MHz #UBW 3 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency: 2402MHz
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Ref 11.5 dBm

Mkr1 2.440236 GHz

Atten 15 dB

0.794 dBm

Peak
Log

3

10

dBf e

Offst
10.5

dB

M1 52
53 FC

Center 2.44 GHz
#Res BW 1 MHz

Span 3 MHz

#VBW 3 MHz  #5weep 44.12 ms (1000 pts)

Channel Frequency: 2440MHz

Mkr1 2.479743 GHz I

Ref 11.5 dBm Atten 15 dB 1.588 dBm
Peak .
Log e —
10 '_._,,..--"'"'_Fr h_""‘"--_.___‘_
dB/ L T
Offst | B
10.5
dB
M1 S2
53 FC

AA
Center 2.48 GHz Span 3 MHz
#Res BW 1 MHz #/BW 3 MHz #Sweep 44.12 ms (1000 pts)

Channel Frequency: 2480MHz
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8.2 Maximum Power Spectral Density
Result Pass

FCC part 15 Subpart C 15.247 (e) / RSS 247 Issue 2,

Test Specification Section 5.2 (b)

Test Method Subclause 11.10.2 of ANSI C63.10
Measurement Bandwidth 3 kHz

Detector Peak detector

Port of testing Antenna port

For digitally modulated systems, the power spectral
Requirement density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm

Test Method:

Spectrum Analyzer

EUT 10 dB attenuator

Test Condition
Normal Test Condition:

Temperature (Norm) = + 25°C Voltage = 3.3VDC Relative humidity: 62 %

KDB Guidelines applied:

Measurements were made as per section 8.4 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. Total Peak PSD (dBm) = Measured Peak PSD (dBm) + Attenuator factor (10dB) +

Cable loss (0.5dB)
3. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence

directional gain of the single antenna is 4.27 dBi

patarate | ChAnnel | Maximum peak Limi
(Mbps) MHz) (dBM/100kH2) (dBm/100kH2)
2402 0.64 8
1 2440 0.65 8
2480 149 8

Mkr1 2.401992 GHz I

Ref 11.5 dBm Atten 15 dB 0.649 dBm
Peak

Log .31.

10 S ™

dBI yd N
ofst 4 A\

dB / \\

M1 52
53 FC
AA
Center 2.402 GHz Span 3 MHz
#Res BW 100 kHz #U/BW 300 kHz  #Sweep 9.99 ms (1000 pts)

Channel Frequency: 2402MHz
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Ref 10.5 dBm

Mkr1 2.439995 GHz
Atten 10 dB 0.65 dBm

Peak
Log

10
db/

id AN

Oftst
10.5

s N

dB

M1 52
53 FC

Center 2.44 GHz
#Res BW 100 kHz

Span 3 MHz
#U/BW 300 kHz  #Sweep 9.99 ms (1000 pts)

Ref 10.5 dBm

Channel Frequency: 2440MHz

Mkr1 2.479998 GHz
Atten 10 dB 1.494 dBm

Peak
Log

10
dB/

pd N

Offst
10.5

/ N

dB

./ AN

M1 52
53 FC

Center 2.48 GHz
#Res BW 100 kHz

Span 3 MHz
#VBW 300 kHz  #S5weep 9.99 ms (1000 pts)

Channel Frequency: 2480MHz
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8.3 DTS Bandwidth & 99% Bandwidth
Result Pass
Test Specification FCC part 15 Subpart C 15.247 (a) (2) / RSS 247 Issue 2,
Section 5.2 (a)
Test Method Subclause 11.8.1 of ANSI C63.10

100 kHz for x dB bandwidth

Measurement Bandwidth 1 to 5% of OCB for 99% bandwidth

Detector Peak
Port of testing Antenna port
Requirement The minimum 6 dB bandwidth shall be at least 500 kHz

Test Method:

EUT 10 dB attenuator Spectrum Analyzer

Test Condition
Normal Test Condition:

Temperature (Norm) = + 25 °C Voltage = 3.3VDC Relative humidity: 62 %

KDB Guidelines applied:

Measurements were made as per section 8.2 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.

Channel 6dB o Minimum
D?&%R:)te Frequency Bandwidth 99(/:/'32?\/\/ Limit
P (MH2) (MHz) (MHz)
2402 725.20 1.05 0.5
1 2440 726.57 1.05 0.5
2480 727.38 1.05 0.5

Ch Freq

ccupied Bandwidih

2.402 GHz

Tng Free

Ref 8.5 dBm Atten 10 dB
#Peak —
Log & C o
1 ™,
10 ’_____‘_._’/ \-L...—.—-—-‘
dB/ L~
Offst o’
10.5
dB
Center 2.402 GHz Span 3 MHz
#Res BUW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
1.1082 MHz xdB 50045
Transmit Freq Error 615.949 Hz
¥ dB Bandwidth 725.200 kHz

Channel Frequency: 2402MHz
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Ch Freq

Occupied Bandwidth

Ref 10.5 dBm

244 GHz

Trig Free

Atten 10 dB

#Peak

Log

A_}f""
F"

",

10

-

dB/ s

Offst

10.5

dB

Center 2.44 GHz
#Res BW 100 kHz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
1.1081 MHz

#FV/BW 300 kHz

975.495 Hz
726.578 kHz

Span 3 MHz
Sweep 9.99 ms (1000 pts

Occ BW % Pwr 995.00 %

xdB -6.00 dB

Ch Freq

Occupied Bandwidth

Channel Frequency: 2440MHz

Trig  Free

Ref 10.5 dBm Atten 10 dB

#Peak I

10 7 ~

dB/ l .

Offst  fuerrer| M,

10.5

dB

Center 2.48 GHz Span 3 MHz

#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %

1.1046 MHz xdB 5005

Transmit Freq Error 221338 Hz
% dB Bandwidth 727.389 kHz

Channel Frequency: 2480MHz
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Ch Freq

Occupied Bandwidth

Graphs for OCW 99 % bandwidth measurement

2.402 GHz

Tiig  Free

Ref 10.5 dBm Atten 10 dB
#Peak
L =,
o9 o %
10 P iy
dB/ e £ [
Offst a ™ b i
105 [ e
dB
Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz #/BW 100 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
1.0582 MHz xdB 50048
Transmit Freq Error 4825 kHz
x dB Bandwidth 296.409 kHz

Ch Freqg

Occupied Bandwidth

Channel Frequency: 2402MHz

.

2.44 GHz

Trig  Free

Ref 10.5 dBm Atten 10 dB
#Peak
L =
og o \-...\_Q
10 P N
dB/ rnde L
Offst )l ~ - '
10.5 e
dB
Center 2.44 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %
1.0582 MHz xdB 500453
Transmit Freq Error 4 480 kHz
¥ dB Bandwidth 298.865 kHz

Channel Frequency: 2440MHz
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Ch Freq 248 GHz Tiig Free

Occupied Bandwidth

Ref 9.5 dBm Atten 10 dB
#Peak
Log e ]
10 il R
1 P,
dB/ i~ G
Offst il - T
105 | Kl
dB
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 9.99 ms (1000 pis
Occupied Bandwidth Occ BW % Pwr 99.00 %
1.0578 MHz xdg 60043
Transmit Freq Error 4.026 kHz
x dB Bandwidth 300.471 kHz

Channel Frequency: 2480MHz
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8.4 Emissions in non-restricted frequency bands and Conducted
Spurious Emission

Result

Test Specification

Test Method
Measurement Bandwidth
Detector

Port of testing

Requirement

Test Method:

Pass

FCC part 15 Subpart C 15.247 (d) / RSS 247 Issue 2,
Section 5.5

Subclause 11.11 of ANSI C63.10
100 kHz
Peak

Antenna port

In any 100kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least
20dB below that in the 100kHz bandwidth within the band
that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the
peak conducted power limits

Spectrum Analyzer

EUT

Test Condition
Normal Test Condition:

Temperature (Norm) = +25 °C

KDB Guidelines applied:

10 dB attenuator

Voltage = 3.3VDC Relative humidity: 62 %

Measurements were made as per section 8.5 in KDB 558074 D01 15.247 Measurement Guidance v05r02.



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prifbericht
Test Report No.:

- Nr.:

ULR-TC568821300000073F

Seite 177 von 199
Page 177 of 199

Test results:

Note:

8.4.1 Band edge and reference plots

1. All the losses are included during measurement and final values are mentioned in the test report.
2. Final Value (dBm) = Measured Value (dBm) + Attenuator factor (10dB) + Cable loss (0.5dB)

3. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence
directional gain of the single antenna is 4.27 dBi

Channel Reference Value at Minimum
Data Rate Frequency Value (B) Band edge Band A-B Limit
(Mbps) (MH2) (dBm) Frequency (MHz) | edge (A) (dBc) (dBc)
(dBm)
L 2402 0.64 2390 -59.68 -60.32 -20
2480 1.49 2483.5 -57.6 -59.09 -20

Ref 11.5 dBm

Atten 15 dB

Mkr1 2.401992 GHz I

0.649 dBm

Peak
Log

10
dB/

/|

\\

Offst
10.5

V4

<

dB

M1 52
53 FC

Center 2.402 GHz
#Res BW 100 kHz

#BW 300 kHz

Span 3 MHz

#5weep 9.99 ms (1000 pts)

Reference Plot for Channel Frequency 2402MHz
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Ref 10.5 dBm

Atten 10 dB

Mkr1 2.479998 GHz
1.494 dBm

Peak
Log

10
dB/

o/

Offst
10.5

/

dB

N

M1 52
53 FC

Center 2.48 GHz
#Res BW 100 kHz

#/BW 300 kHz

Span 3 MHz
#5weep 9.99 ms (1000 pts)

Reference Plot for Channel Frequency 2480MHz

Mkr3 2.400000 GHz
Ref 10.5 dBm Atten 10 dB -54.32 dBm
Peak
Log
o f’“ H\
dB/
Offst L
10.5 / |
dB - ,.ll L
DI > A )
19.2 £ L bl o, I, Lim: 1 PR P
dBm
Center 2.402 GHz Span 25 MHz
#Res BUW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 &N Freq 2402013 GHz 0.807 dBm
2 &N Freq 2390000 GHz -59.88 dBm
3 i Freq 2400000 GHz -54.32 dBm

Channel Frequency: 2402MHz
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Mkr2 2.433500 GHz
Ref 10.5 dBm Atten 10 dB -57.6 dBm
Peak )
Log i
10 I{ W'.
dB/ =
Offst rJII ]l—.
10.5 / |
a8 S
i - P - N
184
dBm
Center 2.48 GHz Span 25 MHz
#Res BUWW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1 Freq 2480013 GHz 1.498 dBm
2 ) Freg 2 483500 GHz -57.6 dBm
Channel Frequency: 2480MHz
8.4.2 Out-Of-Band Emissions
Spectrum | T
Ref Level 8.00 dBm Offset 10.50 dB & RBW 100 kHz
j» Att 30de  SWT 19 ps @ VBW 300 kHz Mode Auto FFT
DC
M3[1] -47.73 dBm
143.300 kHz
M1[1] -28.24 dBm
61.520 kHz|
tD1 -19.200 dBm
e | M1
R S
S
-30 dBm
— | M2
—y |
-40 dBm ~—— | ™3
-50 dBm [
-60 dBm
-70 dBm
-80 dBm
Start 9.0 kHz 1000 pts Stop 150.0 kHz
Marker i
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
‘ M1 | 1| 61.52 kHz -28.24 dBm
M2 [ 1] 102.13 kHz | -36.43 dBm |
L M3 1 143.3 kHz | -47.73 dBm |

Channel Frequency 2402MHz

Frequency Range 9 kHz — 150 kHz
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Spectrum T
Ref Level 8.00 dBm Offset 10.50 dB & RBW 100 kHz
j Att 30de  SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
DC
M3[1] -50.47 dBm|
27.9250 MHz
M1[1] -47.69 dBm|
17.8060 MHz
tD1 -19.200 dBm
M2 M1
Y M3
v
R T e
r\;’ \.\wawwm MWW RGN IO PAPSTRy Y S AR STTS
-60 dBm
-70 dBm
-30 dBm
Start 150.0 kHz 1000 pts Stop 30.0 MHz
Marker \
’ Type | Ref | Trc | X-value | Y-value | Function | Function Result |
‘ M1 1| 17.806 MHz -47.69 dBm
M2 1| 3.956 MHz | -47.46 dBm |
) 1 27.925 MHz | -50.47 dBém

Channel Frequency 2402MHz

Frequency Range 150 kHz — 30 MHz

Mkr3 179.5 MHz
Ref 10.5 dBm Atten 10 dB -55.93 dBm
Peak
Log
10
dB/
Offst
10.5
dB
DI o s :
19.2 e =
dBm
Start 30 MHz Stop 1 GHz
#Res BV 100 kHz #/BW 300 kHz #Sweep 44.12 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 1) Freq 998.1 MHz -54 86 dBm

2 1) Freq 578.7 MHz -55.96 dBm

3 1) Freq 179.5 MHz -55.93 dBm

Channel Frequency 2402MHz

Frequency Range 30 MHz — 1GHz
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Mkr2 23.054 GHz
Ref 10.5 dBm Atten 10 dB -56.47 dBm
Peak
Log 1 *
10 <
dB/
Offst
10.5
dB - .
[:IE} g et kit g™ R Y
dBm
Start 1 GHz Stop 26.5 GHz
#Res BUWW 100 kHz #/BW 300 kHz #Sweep 44.12 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 1) Freq 2.404 GHz -10.41 dBm

2 1 Freq 14,085 GHz -55.17 dBm

3 1) Freq 23.054 GHz -58.47 dBm

Channel Frequency 2402MHz

Spectrum |

(7]

j Att 30de  SWT

Ref Level 8.00 dBm  Offset 10.50 dB & RBW 100 kHz

19 ps @ VBW 300 kHz Mode Auto FFT

Frequency Range 1 GHz — 26.5GHz

mM3[1] -44.14 dBm
121.310 kHz
M1[1] -29.19 dBm
51.650 kHz|
tD1 -19.200 dBm
M1
T
— | e
[ |
MMB
H\“%H__
Start 9.0 kHz 1000 pts Stop 150.0 kHz

(Mmarker |
’ Type | Ref | Trc | X-value | Y-value |  Function | Function Result |

[ M1 [ 1] 51.65 kHz | -29.19 dBm

M2 1 88.03 kHz | -35.42 dBm

| M3 |1 121.31 kHz | -44.14 dBm |

Channel Frequency 2440MHz

Frequency Range 9 kHz — 150 kHz
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Spectrum cz::
Ref Level 8.00 dBm Offset 10.50 dB & RBW 100 kHz
30de  SWT 37.9 ps @ VBW 300 kHz Mode auto FFT
mM3[1] -52.09 dBm
11.4480 MHz
M1[1] -50.02 dBm
19.6570 MHz
tD1 -19.200 dBm
M3 e bl
Mgy A TV, PR YRR
MWMWMM/M
Start 150.0 kHz 1000 pts Stop 30.0 MHz
Marker |
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
[ m1] [ 1] 19.657 MHz | -50.02 dBm |
| m2 1 17.0 MHz | -49.15 dem
M3 | 1] 11,448 MHz | -52.09 dBm |

Channel Frequency 2440MHz

Frequency Range 150 kHz — 30 MHz

Mkr3 780.6 MHz
Ref 10.5 dBm Atten 10 dB -54.74 dBm
Peak
Log
10
dB/
Offst
10.5
dB
= 1 2
e .
dBm
Start 30 MHz Stop 1 GHz
#Res BUW 100 kHz #VBW 300 kHz #Sweep 44.12 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 &N Freq 801.9 MHz -54.87 dBm
2 &N Freq 328.1 MHz -55.8 dBm
3 &M Freq T80.6 MHz -54.74 dBm

Channel Frequency 2440MHz

Frequency Range 30 MHz — 1GHz
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Mkrd 13.252 GHz
Ref 10.5 dBm Atten 10 dB -54.71 dBm
Peak
Log 1
10
dB/
Offst
10.5
dB - _
[,:Ig 2 P i Y R TR Y " M%mewww
dBm
Start 1 GHz Stop 26.5 GHz
#Res BUWW 100 kHz #/BW 300 kHz  #Sweep 42.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 %) Freq 2 455 GHz -8.96 dBm

2 L] Freq 19.781 GHz -55.92 dBm

3 %) Freq 13.252 GHz -54.71 dBm

Channel Frequency 2440MHz

Frequency Range 1 GHz — 26.5GHz

Spectrum | ?
Ref Level 8.00 dBm  Offset 10.50 dB & RBW 100 kHz
o Att 30de  SWT 19 ps @ VBW 300 kHz Mode Auto FFT
M3[1] ~44.49 dBm
124.550 kHz
M1[1] -28.98 dBm
51.930 kHz
ID1 -18.400 dBm;
M1
L
e —— 2
x|
-50 dBm
-60 dBm
-70 dBm
-80 dBém
Start 9.0 kHz 1000 pts Stop 150.0 kHz
Marker \
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
w1 1 51.93 kHz -28.98 dem |
| M2 1 88.74 kHz | -35.45 dBm
E 1 124.55 kHz -44.49 dém

Channel Frequency 2480MHz

Frequency Range 9 kHz — 150 kHz
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Spectrum ':?
Ref Level 8.00 dBm Offset 10.50 dB & RBW 100 kHz
30de  SWT 37.9 ps @ VBW 300 kHz Mode auto FFT
mM3[1] -51.68 dBm
10.1350 MHz
M1[1] -49.50 dBm
19.1790 MHz
D1 -18.400 dBm;
M - M1
v M3 " " ¥
v (PUATIEE {oaor ]
MWWNMMMM S
Start 150.0 kHz 1000 pts Stop 30.0 MHz
\
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
[ M1 [ 1] 19.179 MHz | -49.50 dBm |
[ M2 1 4.016 MHz | -50.83 dBm
L M3 | 1] 10.135 MHz | -51.68 dBm |

Channel Frequency 2480MHz

Frequency Range 150 kHz — 30 MHz

Mkr3 738.8 MHz
Ref 10.5 dBm Atten 10 dB -56.18 dBm
Peak
Log
10
dB/
Offst
10.5
dB
=z 1 2
DI O W & memssioteLone s itene i ;
-18.4
dBm
Start 30 MHz Stop 1 GHz
#Res BUW 100 kHz #/BW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 &N Freq 858.2 MHz -55.7 dBm
2 &N Freq 430.0 MHz -58.17 dBm
3 &M Freq 738.8 MHz -56.18 dBm

Channel Frequency 2480MHz

Frequency Range 30 MHz — 1GHz
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Mkrd 20.502 GHz
Ref 10.5 dBm Atten 10 dB -54.63 dBm
Peak o
Lﬂg 1
10
dB/
Offst
10.5
dB 2 3
[':Iﬂ 4 WWWWMWM" o v mew
dBm
Start 1 GHz Stop 26.5 GHz
#Res BUWW 100 kHz #/BW 300 kHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 %) Freq 2.480 GHz 0.788 dBm
2 L] Freq 14018 GHz -53.34 dBm
3 %) Freq 20.502 GHz -54 63 dBm

Channel Frequency 2480MHz Frequency Range 1 GHz — 26.5GHz
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8.5 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) /
IC RSS-GEN, Section 8.9 and 8.10

ANSI C63.10

Semi Anechoic Chamber 30MHz - 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 8: Transmitter limits for Radiated emission

Seite 186 von 199
Page 186 of 199

Frequency Field strength Field strength Distance of
(MHz) (uv/m) (dBuV/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
88-216 150 435 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.

Test Conditions:

Temperature (Norm) = + 25 °C

Voltage = 3.3vDC Relative humidity = 62 %
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Test results:
Note:
1. Allthe 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 9kHz — 30MHz

No emissions found in frequency range 9 kHz to 30 MHz, and measured levels are below 20dB from the limit line,
henve not reported

Test results for frequency range 30MHz — 1GHz

A Measured Measured . .
ntenna Frequency value Limit Margin
Polarization (MH2) (dBpV/m) (dBpVv/m) (dB)
80.02 27.24 40.00 -12.76
119.97 28.78 43.50 -14.72
139.46 29.50 43.50 -14.00
Vertical 177.53 30.40 43.50 -13.10
290.57 27.91 46.00 -18.09
341.14 25.70 46.00 -20.30
495.08 40.38 46.00 -5.62
540.28 29.01 46.00 -16.99
79.96 26.53 40.00 -13.47
119.97 27.60 43.50 -15.90
141.95 32.71 43.50 -10.79
Horizontal 177.53 31.06 43.50 -12.44
316.69 31.90 46.00 -14.10
356.75 31.95 46.00 -14.05
396.02 34.00 46.00 -12.00
490.42 30.22 46.00 -15.78
807
707
60T
1 119.978572 MHz 139.467857 MHz 177.535714 MHz
501 80.028571 MHz 28786dBuV/im  29.505dBuVim 30405 dBV/m
E T 27.249 dBuV/im :
EL 40 7
c 3ot Vi k¥ h / W
3 I
3 o20f
1071
0 L
101
30M ' 5'0 5'0 7|0 8I0 éo 106M 206M
Frequencyin Hz

Channel Frequency 30MHz — 200MHz Polarization Vertical
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807
701
60T
T 119.978572 MHz 141.957143 MHz i
177535714 MHz
5071 79.967857 MHz 27 606 dBpV/m  32.713 dBuV/im
e | 26 533 dByV/m " HYT 31062 0Bvim
S 40 '
a v
= 3of . Y
= I
=
& 20f
101
0 L
107
30M 50 60 70 80 90 100M 200M
Freauencvin Hz

Channel Frequency 30MHz — 200MHz

Polarization Horizontal

Level in dBuV/m

807
707
60T

5071

495.086957 MHz
40.388 dBpVim |—

|
a0t
30t
20t

101

290.570652 MHz
27.911dBpVim

Y

341.146739 MHz
25.703 dBpVim

v

5/ 540.282609 MHz
29.011 dBpV/im

V

200M

300

400

Frequencvin Hz

500 600 700 800 900 1G

Channel Frequency 200MHz — 1GHz

Polarization Vertical
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Level in dBPV/m

-107

807
ol
60T
5ol
40t
30t
20l

10

396.027174 MHz
34.006 dBpVim

356.750000 MHz
31.954 dBUVIM 490423913 MHz

316698652 MHz Vi 30.220 dBpV/m
31.900 dBuV/m Y

200M

300 400 500 600

Frequencvin Hz

700 800 900 1G

Channel Frequency 200MHz — 1GHz

Polarization Horizontal
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Test results for the frequencies above 1GHz

Channel Antenna Measured Field Limit .
Fr(z,(\:}lt:_lezr;cy Polarization Frequency (MHz) (ztéir\]/?rt:) (dBuv/m) Margin (dB)
2402(Pk) 97.18 - -
2402(Av) 92.45 - -
2390(Pk) 37.12 74* -36.88
Vertical 2390(Av) 23.76 54* -30.24
4804(Pk) 40.26 74 -33.74
4804(Av) 28.71 54 -25.29
7206(Pk) 47.12 74 -26.88
7206(Av) 34.70 54 -19.30
2402 2402(Pk) 87.21 - -
2402(Av) 82.42 - -
2390(Pk) 36.69 74* -37.31
Horizontal 2390(Av) 23.11 54* -30.89
4804(Pk) 40.66 74 -33.34
4804(Av) 28.52 54 -25.48
7206(Pk) 47.18 74 -26.82
7206(Av) 34.75 54 -19.25
2440(Pk) 97.41 - -
2440(Av) 92.68 - -
Vertical 4880(Pk) 41.30 74 -32.70
4880(Av) 29.17 54 -24.83
7320(Pk) 47.31 74 -26.69
7320(Av) 35.06 54 -18.94
2440 2440(PK) 91.18 - -
2440(Av) 86.46 - -
Horizontal 4880(Pk) 41.36 74 -32.64
4880(Av) 28.85 54 -25.15
7320(Pk) 47.15 74 -26.85
7320(Av) 34.91 54 -19.09
2483.5(Pk) 47.32 74* -26.68
2483.5(Av) 26.70 54* -27.30
2480(Pk) 97.85 - -
Vertical 2480(Av) 93.15 - -
4960(Pk) 40.81 74 -33.19
4960(Av) 28.83 54 -25.17
7440(Pk) 46.65 74 -27.35
2480 7440(Av) 34.83 54 -19.17
2483.5(Pk) 40.96 74* -33.04
2483.5(Av) 23.29 54* -30.71
2480(Pk) 91.01 - -
Horizontal 2480(Av) 86.32 - -
4960(Pk) 41.40 74 -32.60
4960(Av) 28.84 54 -25.16
7440(Pk) 47.44 74 -26.56
7440(Av) 34.88 54 -19.12

*- . Indicate restricted band of operation §15.205
Pk: Peak Detector; Av: Average Detector
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Worst case Plots

Channel Frequency 2440MHz

130
120 2478250000 GHz
99510 dBuV/m
110
2478000000 GHz
94,738 dBLV/m
100
{
Il
90 I
I
I
80 | \‘
Il FCCPart15C Peak
£ I
R I 2483500000 GHz
] | \‘ 47533 dByV/m
c
S w J ‘u\ 2483500000 GHz
E / A\ 26,647 dBUV/m
50 / \v
e N
n AANC A e \\_/\_\
N
R A SNV S WSV ST VI AU VN VSIS O VI
: v
20
10
0
2430 2440 2450 2460 2470 2480 2490 2500 2510 2520 2530
Frequency in MHz
Channel Frequency: 2480MHz Polarization: Vertical
130
120
2478250000 GHz
110 92.281dByV/m
2478000000 GHz
100 87.497 dBYV/m
[l
|
|
I
80 il
€ | FCCPart 15C Peak
< Il
3 0 A 2483500000 GHz
2 [ 42,028 dBLV/m
c | |
3 60 4 2483500000 GHz
3 I 24298 dByiV/m
g } {
0 I
40 Yadl - Y\
| SIS NS NUL J SURA SO AGED NV A P I SN e NGNS A AN
? v
20
10
0
2430 2440 2450 2460 2470 2480 2490 2500 2510 2520 2530
Frequency in MHz

Channel Frequency: 2480MHz

Polarization: Horizontal
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90

85

80

75

FCCPart15C Peak

70 2478250000 GHz
65.354 dBpV/m v

2478000000GHz |/
60 60.490 dBpV/m

55

4.960000000 GHz
40.812 dBuv/m

7.440000000 GHz
46.659 dBuvV/m

7.440000000 GHz
34.833 dBpV/m

4960000000 GHz
28.834dBpv/m

FCCPart15C-AVG

50
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Level in dBuv/m
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Frequency in GHz

Channel Frequency: 1 - 9.9 GHz

Polarization: Vertical
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Frequency in GHz
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Channel Frequency: 9.9 - 18 GHz

Polarization: Vertical
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Level in dBpv/m
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9 Conducted Spurious Emission Test on AC Power Line

Result

Test Specification

Test Method

Testing Location

FCC Part 15 Section 15.207 / RSS Gen Issue 5 Section 8.8

ANSI C 63.10-2013

Screened room

Measurement Bandwidth :  9kHz

Frequency Range

Supply Voltage

Test Method

150kHz — 30MHz

110VAC,60Hz

Refer TEST METHODOLOGY

*Note: The product has tested with AC to DC adapter

Limits of section 15.207

* Decreases with the logarithm of the frequency

Test Conditions:

Frequency of QP Limit AV Limit
emission
(MHz) (dBuv) (dBuV/m)
0.15-0.5 66 — 56* 56 — 46*
0.5-5 56 46
5-30 60 50

Normal Temperature = +24°C Voltage (V norm) = 110V AC (Through AC to DC Adapter) Relative Humidity = 64%
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Test result:

Power: 110V 60HZ_LINE

Avg (Phase 1)

4 Level (Quasipeak) (Phase 1)
Level (Average) (Phase 1)

FCC/47 CFR Part 15 section 15.107 Class B - Average/
FCC/47 CFR Part 15 section 15.107 Class B - QPeak/
Peak (Phase 1)

100
dBuvV 90 |

80 |
70 |
60 |
50 |
40 |
30 |

20 | fMal -

-10

10 | o \V MWWMWWW

RNy

[
10M

150kHz M 30MHz
Frequency Line: Phase 1
Line Graph
Quasipeak (23)
Fr?&fzr;cy SR (ICIS\E) (dLIIBTil\t/) I\/éz:ag)ln Pos Meg;uermg RBW | Meas.Time |Comments Cor(:jeé:)t on
0.215 1 38.06 | 63.05 | -24.99 | Phase 1 1 9k 0.02 Pass 20.16
21.26465| 1 34.62 60 -25.38 | Phase 1 1 9k 0.02 Pass 20.14
0.1653 1 38.56 | 65.16 | -26.6 |Phase 1 1 9k 0.02 Pass 20.22
0.29535 1 31.3 | 60.41 | -29.11 | Phase 1 1 9k 0.02 Pass 20.06
0.3503 1 27.85 | 58.96 | -31.11 | Phase 1 1 9k 0.02 Pass 20.07
1.1863 1 23.61 56 -32.39 | Phase 1 1 9k 0.02 Pass 20.43
0.4315 1 24.4 | 57.25 | -32.85 | Phase 1 1 9k 0.02 Pass 20.08
0.2715 1 28.12 | 61.12 -33 [Phase 1 1 9k 0.02 Pass 20.09
0.33795 1 24.46 | 59.25 | -34.79 | Phase 1 1 9k 0.02 Pass 20.06
5.68075 1 24.6 60 -35.4 | Phase 1 1 9k 0.02 Pass 20.54
5.3592 1 23 60 -37 |Phase 1 1 9k 0.02 Pass 20.54
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Average (23)
Frequency Level Limit | Margin Measuring i Correction
(MHZ) SR @Bw) | (@Buv)| (dB) Pos time RBW | Meas.Time [Commentg (dB)
0.1653 1 22.29 | 55.16 | -32.87 | Phase 1 1 9k 0.02 Pass 20.22
0.215 1 17.61 | 53.05 | -35.44 | Phase 1 1 9k 0.02 Pass 20.16
0.2715 1 13.51 | 51.12 | -37.61 | Phase 1 1 9k 0.02 Pass 20.09
0.29535 1 20.33 | 50.41 | -30.08 | Phase 1 1 9k 0.02 Pass 20.06
0.33795 1 15.19 | 49.25 | -34.06 | Phase 1 1 9k 0.02 Pass 20.06
0.3503 1 15.93 | 48.96 | -33.03 | Phase 1 1 9k 0.02 Pass 20.07
0.4315 1 13.57 | 47.25 | -33.68 | Phase 1 1 9k 0.02 Pass 20.08
1.1863 1 12.09 46 -33.91 | Phase 1 1 9k 0.02 Pass 20.43
5.3592 1 17.01 50 -32.99 | Phase 1 1 9k 0.02 Pass 20.54
5.68075 1 17.42 50 -32.58 | Phase 1 1 9k 0.02 Pass 20.54
21.26465| 1 27.9 50 -22.1 | Phase 1 1 9k 0.02 Pass 20.14
Line Table
Power: 110V60HZ_NEUTRAL
FCC/47 CFR Part 15 section 15.107 Class B - Average/
FCC/47 CFR Part 15 section 15.107 Class B - QPeak/
Peak (Neutral)
Avg (Neutral)
‘ Level (Quasipeak) (Neutral)
Level (Average) (Neutral)
100
dBpv 90 |
80 |
70 |
60 |
50 |
40 1y %y +
30
20 . f ¢
W/\’\/"VW\ | WM//
10, MWWMJW
0]
-10 I I
150kHz M 10M 30MHz
Frequency Line: Neutral

Neutral Graph
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Quasipeak (23)

Fr?&uHle)\cy SR (Id_g\:ﬁ/l) (clj'érzl\t/) M(Zg)m Pos Metairsnuerlng RBW | Meas.Time |Comments Cor(:jeé:)t on
0.29665 2 39.24 | 60.3 | -21.06 | Neutral 1 9k 0.02 Pass 19.96
0.15675 2 39.99 | 65.57 | -25.58 | Neutral 1 9k 0.02 Pass 20.3
0.16805 2 38.24 | 64.96 | -26.72 | Neutral 1 9k 0.02 Pass 20.27
0.1795 2 37.25 | 64.58 | -27.33 | Neutral 1 9k 0.02 Pass 20.24
0.1916 2 36.02 | 64.04 | -28.01 | Neutral 1 9k 0.02 Pass 20.21
0.3442 2 29.58 | 59.06 | -29.47 | Neutral 1 9k 0.02 Pass 20.01
21.4065 2 30.08 60 -29.92 | Neutral 1 9k 0.02 Pass 20.43
0.2262 2 32.15 | 62.6 | -30.45 | Neutral 1 9k 0.02 Pass 20.13
0.41605 2 26.37 | 57.49 | -31.12 | Neutral 1 9k 0.02 Pass 20.12
0.39895 2 26.43 | 57.9 | -31.47 | Neutral 1 9k 0.02 Pass 20.09
1.15335 2 23.55 56 -32.45 | Neutral 1 9k 0.02 Pass 20.51
6.4893 2 20.28 60 -39.72 | Neuitral 1 9k 0.02 Pass 20.69
Average (23)

Fr((a'\leLlle;cy SR (gg\:i/l) ((;_IIBTll\% l\/izgg)ln Pos Me;lrsnt:erlng RBW | Meas.Time |Commentg Cor(:jeBc)t on
0.29665 2 26.41 | 50.3 | -23.89 | Neutral 1 9k 0.02 Pass 19.96
21.4065 2 23.85 50 -26.15 | Neutral 1 9k 0.02 Pass 20.43
0.3442 2 19.24 | 49.06 | -29.82 | Neutral 1 9k 0.02 Pass 20.01
0.41605 2 16.58 | 47.49 | -30.91 | Neutral 1 9k 0.02 Pass 20.12
0.39895 2 16.71 | 47.9 | -31.19 | Neutral 1 9k 0.02 Pass 20.09
0.15675 2 22.95 | 55.57 | -32.62 | Neutral 1 9k 0.02 Pass 20.3
0.16805 2 21.18 | 54.96 | -33.78 | Neutral 1 9k 0.02 Pass 20.27
0.1795 2 20.11 | 54.58 | -34.47 | Neutral 1 9k 0.02 Pass 20.24
1.15335 2 11.44 46 -34.56 | Neutral 1 9k 0.02 Pass 20.51
0.1916 2 19.27 | 54.04 | -34.76 | Neutral 1 9k 0.02 Pass 20.21
6.4893 2 14.7 50 -35.3 | Neutral 1 9k 0.02 Pass 20.69
0.2262 2 16.31 | 52.6 | -36.29 | Neutral 1 9k 0.02 Pass 20.13

Neutral Tab
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10LIST OF TABLES

Table 1: List of test and measurement instruments
Table 2: Instrument application Software versions
Table 3: Ratings and System Details as declared by Client*
Table 4: Measurement Uncertainty
Table 5: List of Wi-Fi center Frequencies
Table 6: List of BLE Center frequencies
Table 7: Transmitter limits for Radiated emission
Table 8: Transmitter limits for Radiated emission

11 Power level used for testing

802.11g_6Mbps

802.11n_40_MCSO

Channel Frequency Power Channel Frequency Power
(MHz) level (MHZ) level
2412 135 2422 15
2437 17 2437 15
2462 14 2452 15
802.11g_54Mbps 802.11n_40_MCS7

Channel Frequency Power Channel Frequency Power
(MHz) level (MHz) level
2412 135 2422 15
2437 16.5 2437 15
2462 14 2452 13

wEND OF TEST REPORT *+

Wi-Fi 2.4GHz BLE 2.4GHz

802.11b _1Mbps 802.11n_HT 20_MCSO0 1Mbps

Channel Frequency Power Channel Frequency Power Channel Frequency Power
(MHz) level (MHz) level (MHz) level
2412 175 2412 16 2402 4
2437 19 2437 16 2440 4
2462 19 2462 16 2480 4
802.11b _11Mbps 802.11n_HT 20_MCS7

Channel Frequency Power Channel Frequency Power
(MHz) level (MHz) level
2412 17.5 2412 16
2437 19 2437 16
2462 19 2462 14
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