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7.5 MAXIMUM PEAK CONDUCTED OUTPUT POWER
7.5.1 Applicable Standard

According to FCC Part 15.247(b)(1) and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02

7.5.2 Conformance Limit

The max For frequency hopping systems operating in the 2400-2483.5 MHz band employing at
least 75 non-overlapping hopping channels: 1 watt. For all other frequency hopping systems in the
2400-2483.5 MHz band: 0.125 watts.

7.5.3 Test Configuration

Test according to clause 6.1 radio frequency test setup 1

7.5.4 Test Procedure

B According to FCC Part15.247(b)(1)

As an alternative to a peak power measurement, compliance with the limit can be based on a
measurement of the maximum conducted output power.

Use the following spectrum analyzer settings:

Set Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel

Set RBW > the 20 dB bandwidth of the emission being measured

Set VBW > RBW

Set Sweep = auto

Set Detector function = peak

Set Trace = max hold

Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the peak of the
emission to determine the peak amplitude level.

Test Results

Temperature: 26°C
Relative Humidity: | 54%
ATM Pressure: 1011 mbar
Operation Channel Channel Measurement Level Limit Verdict
Mode Number Frequency (MHz) (dBm) (dBm)
0 2402 3.893 21 PASS
GFSK 39 2441 3.630 21 PASS
78 2480 2.669 21 PASS
0 2402 6.317 21 PASS
pi/4-DQPSK 39 2441 5.908 21 PASS
78 2480 5.034 21 PASS
0 2402 6.643 21 PASS
8DPSK 39 2441 6.352 21 PASS
78 2480 5.472 21 PASS
Note: N/A
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Maximum Peak Conducted Output Power
Test Model Bluetooth V5.0
Channel 0: 2402MHz GFSK

Mkr1 2.401 958 GHz
3.893 dBm

Ref 10.00 dBm

Center 2.402600 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
Maximum Peak Conducted Output Power
Test Model Bluetooth V5.0
Channel 39: 2441MHz GFSK

Mkr1 2.441 132 GHz

Ref 10.00 dBm 3.630 dBm

Center 2.441600 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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Maximum Peak Conducted Output Power
Test Model Bluetooth V5.0
Channel 78: 2480MHz GFSK

Mkr1 2.479 826 GHz
Ref 10.00 dBm 2.669 dBm

Center 2.480000 GHz

#Res BW 2.0 MHz #VBW 3.0 MHz
- Maximum Peak Conducted Output Power
Test Model Bluetooth V5.0
Channel 0: 2402MHz pi/4-DQPSK

Ref 10.00 dBm

Center 2.402000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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Maximum Peak Conducted Output Power

Test Model Bluetooth V5.0
Channel 39: 2441MHz pi/4-DQPSK

Mkr1 2.441 150 GHz

Ref 10.00 dBm

Center 2.441000 GHz | ' Span 6.000 MHz

#Res BW 2.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
Maximum Peak Conducted Output Power
Test Model Bluetooth V5.0
Channel 78: 2480MHz pi/4-DQPSK

Mkr1 2.479 844 GHz
5.034 dBm

Center 2.480000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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Maximum Peak Conducted Output Power
Test Model Bluetooth V5.0

Channel 0: 2402MHz 8DPSK

Mkr1 2.401 964 GHz
Ref 10.00 dBm 6.643 dBm

Center 2.402000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Maximum Peak Conducted Output Power
Test Model Bluetooth V5.0

Channel 39: 2441MHz 8DPSK

Mkr1 2.440 940 GHz
Ref 10.00 dBm 6.352 dBm

Center 2.441000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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Maximum Peak Conducted Output Power
Test Model Bluetooth V5.0
Channel 78: 2480MHz 8DPSK

MKkr1 2.479 958 GHz
Ref 10.00 dBm 5.472 dBm.

[

Center 2.480000 GHz | Span 6.000 MHz
#Res BW 2.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Address:No.11,WuSongRoad, Tel: 86-769-22607797
DongchengDistrict, Dongguan, Fax: 86-769-22607907

GuangdongProvince,China523117 http.//www.cpcteam.com



http://www.cpcteam.com

-©- zenk
90558-23-72-23-PP001 Page 40 of 61 | SLG-CPC Testlaboratory

f

7.6 CONDUCTED SUPRIOUS EMISSION
7.6.1 Applicable Standard

According to FCC Part 15.247(d) and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02

7.6.2 Conformance Limit

According to FCC Part 15.247(d):

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

7.6.3 Test Configuration

Test according to clause 6.1 radio frequency test setup 1

7.6.4 Test Procedure

The transmitter output (antenna port) was connected to the spectrum analyzer

B Reference level measurement

Establish a reference level by using the following procedure:

Set instrument center frequency to DSS channel center frequency.

Set Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel.

Set the RBW = 100 kHz. Set the VBW = 3 x RBW.

Set Detector = peak. Set Sweep time = auto couple.

Set Trace mode = max hold. Allow trace to fully stabilize.

Use the peak marker function to determine the maximum Maximum conduceted level.

Note that the channel found to contain the maximum conduceted level can be used to establish the
reference level.

B Band-edge Compliance of RF Conducted Emissions

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the emission operating on the channel closest to
the band-edge, as well as any modulation products which fall outside of the authorized band of
operation

Set RBW > 1% of the span=100kHz Set VBW > RBW

Set Sweep = auto Set Detector function = peak  Set Trace = max hold

Allow the trace to stabilize. Set the marker on the emission at the bandedge, or on the highest
modulation product outside of the band, if this level is greater than that at the bandedge. Enable
the marker-delta function, then use the marker-to-peak function to move the marker to the peak of
the in-band emission. The marker-delta value now displayed must comply with the limit specified
in this Section.

Now, using the same instrument settings, enable the hopping function of the EUT. Allow the trace
to stabilize. Follow the same procedure listed above to determine if any spurious emissions
caused by the hopping function also comply with the specified limit.

B Conduceted Spurious RF Conducted Emission

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions
(e.g., harmonics) from the lowest frequency generated in the EUT up through the 10th
harmonic.(30MHz to 26.5GHz).  Set RBW = 100 kHz Set VBW > RBW

Set Sweep = auto Set Detector function = peak  Set Trace = max hold

Allow the trace to stabilize. Set the marker on the peak of any spurious emission recorded. The
level displayed must comply with the limit specified in this Section.
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7.6.5 Test Results

Bluetooth (GFSK, pi/4-DQPSK, 8DPSK) mode have been tested, and the worst result (8DPSK) was
report as below:

Maximum Conduceted Level RBW=100kHz
Test Model Bluetooth V5.0

Channel 0: 2402MHz (8DPSK)

Mkr1 2.401 984 GHz
Ref 10.00 dBm 3.661 dBm

Center 2.401980 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Conduceted Spurious RF Conducted Emission
Test Model Bluetooth V5.0
Channel 0: 2402MHz (8DPSK)

; Ref 10.00 dBm

#VBW 300 kHz

MKR MODE| TRC SCL FUNCTION FUMCTION wADTH FUNCTION VALUE A

| 1 -————
el F | 1]f] 4.794 GHz 23428dBm| [ 00000 000000 |

0w~ aWw

-

< >
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Band-edge Conducted Emissions

Test Model Bluetooth V5.0

Channel 0: 2402MHz (8DPSK)

Mkr3 2.400 00 GHZ]
Ref 10.00 dBm -48. 508 dBm

#VBW 300 kHz

N F [ 1] f| 2401 as GHz 3597 dBm| |

MKB| MODE| TRC SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE A

|
2 237612 GHz -50.597 dBm ___

— ]
SowvoNans®

A
v

Maximum Conduceted Level RBW=100kHz

Test Model Bluetooth V5.0

Channel 39: 2441MHz (8DPSK)
Mkr1 2.440 983 GHz
Ref 10.00 dBm 3.340 dBm

Span 2.000 MHz,
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

Address:No.11,WuSongRoad, Tel: 86-769-22607797
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Test Model

Conduceted Spurious RF Conducted Emission
Bluetooth V5.0
Channel 39: 2441MHz (8DPSK)

Mkr2 4.873 GHz
Ref 10.00 dBm -21.267 dBm

Stop 26.50 GHz
Sweep 2.530 s (1001 pts)

=0 O0O~NG LW

T

A

MKR| MODE TRC SCL X Y FUMNCTION FUNCTION WIDTH FUNCTIONWALUE A

[l F [1[f] 2441 GHz|
4.873 GHz

Test Model

Maximum Conduceted Level RBW=100kHz
Bluetooth V5.0
Channel 78: 2480MHz (8DPSK)

enter 2.479979 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
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Conduceted Spurious RF Conducted Emission
Test Model Bluetooth V5.0
Channel 78: 2480MHz (8DPSK)

Mkr2 4.953 GHz
-22.302 dBm

o W\.J,\W:WWM-.«M}MMV’Wf

Stop 26.50 GHz

#VBW 300 kHz Sweep 2.530 s (1001 pts)
_MKF! MODE TRC SCL = Y FUMCTION FUMCTION WIDTH FUMLCTION VALUE ~
BN F [1/f| 2480 GHz|  0842dBm| | [ |
"2 4,953 GHz 22302dBm| | 1
| 3
4
5
6
7
8
9
10
11 &
.( >

Band-edge Conducted Emissions
Test Model Bluetooth V5.0
Channel 78: 2480MHz (8DPSK)

Ref 10.00 dBm
|

|
|
|
I | '
r—— e ‘
: 1 ‘ | l"
HM.,_.JJJ’"IHW,.MWA |

MKF| MODE TRC SCL X v FUNCTION | FUNCTIGN wiDTH FUNCTIONVALLE A
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Maximum Conduceted Level RBW=100kHz
Test Model Bluetooth V5.0
Hopping 8DPSK

Mkr3 2.483 20 GHZ]

Ref 10.00 dBm

#

n.-'.w,vm:.fmwm;.‘}vf

#VBW 300 kHz

MKR| MODE| TRC SCL X Y FUNCTION FUMNCTION WIDTH FUNCTIOM WALUE &
By F[1/f]  240200GHz|  4173dBm| | [ ]
} g——_
Fl[1]¢f 248320 GHz -49.812 dBm
e it W \S— E—
e ! r 0 0 00000]
L 0 o ]
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S S E——
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s ! ! ! ! ! [ |
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7.7 RADIATED SPURIOUS EMISSION

7.71

Applicable Standard

|
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According to FCC Part 15.247(d) and 15.209 and KDB 558074 D01 15.247 MEAS GUIDANCE

v05r02

7.7.2 Conformance Limit

According to FCC Part 15.247(d): radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see

§15.205(c)).
According to FCC Part15.205, Restricted bands
MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-417775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (2)

13.36-13.41

According to FCC Part15.205, the level of any transmitter spurious emission in Restricted bands
shall not exceed the level of the emission specified in the following table

Restricted Field Strength (uV/m) | Field Strength Measurement
Frequency(MHz) (dBuV/m) Distance
0.009-0.490 2400/F(KHz) 20 log (uV/m) 300
0.490-1.705 24000/F(KHz) 20 log (uV/m) 30
1.705-30 30 29.5 30
30-88 100 40 3
88-216 150 43.5 3
216-960 200 46 3
Above 960 500 54 3

7.7.3 Test Configuration

Test according to clause 6.2 radio frequency test setup 2

Address:No.11,WuSongRoad,
DongchengDistrict, Dongguan,
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7.7.4 Test Procedure

This test is required for any spurious emission that falls in a Restricted Band, as defined in Section
15.205. It must be performed with the highest gain of each type of antenna proposed for use with
the EUT. Use the following spectrum analyzer settings:

For Above 1GHz:

The EUT was placed on a turn table which is 1.5m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 1 MHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

For Below 1GHz:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 100 kHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

For Below 30MHz:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 9kHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

For Below 150KHz:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 200Hz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

Follow the guidelines in ANSI C63.10-2013 with respect to maximizing the emission by rotating the
EUT, measuring the emission while the EUT is situated in three orthogonal planes (if appropriate),
adjusting the measurement antenna height and polarization, etc. A pre-amp and a high pass filter
are required for this test, in order to provide the measuring system with sufficient sensitivity. Allow
the trace to stabilize. The peak reading of the emission, after being corrected by the antenna
factor, cable loss, pre-amp gain, etc., is the peak field strength, which must comply with the limit
specified in Section 15.35(b). Submit this data.

Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak level,
once corrected, must comply with the limit specified in Section 15.209. If the dwell time per
channel of the hopping signal is less than 100 ms, then the reading obtained with the 10 Hz VBW
may be further adjusted by a “duty cycle correction factor”, derived from 20log(dwell time/100 ms),
in an effort to demonstrate compliance with the 15.209 limit. Submit this data.

Repeat above procedures until all frequency measured was complete.

7.7.5 Test Results
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B Spurious Emission below 30MHz (9KHz to 30MHz)

Temperature: 26°C
Relative Humidity: || 54%
ATM Pressure: 1011 mbar
Emission -
(I;/Iraqz.) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
H/V PK AV PK AV PK AV

Note: the amplitude of spurious emission that is attenuated by more than 20dB below the
permissible

limit has no need to be reported.

Distance extrapolation factor =40log(Specific distance/ test distance)( dB);

Limit line=Specific limits(dBuV) + distance extrapolation factor

Address:No.11,WuSongRoad, Tel: 86-769-22607797
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B Spurious Emission Above 1GHz (1GHz to 25GHz)
Bluetooth (GFSK, pi/4-DQPSK, 8DPSK) mode have been tested, and the worst result(8DPSK) was
report as below:

Test mode: 8DPSK Frequency: Channel 0: 2402MHz
Emission .
(I;/Irzqz.) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
H/V PK AV PK AV PK AV
4804.49 V 56.30 37.22 74 54 -17.70 -16.78
7207.56 V 57.10 41.44 74 54 -16.90 -12.56
10765.53 V 59.44 37.94 74 54 -14.56 -16.06
4804.46 H 59.11 39.03 74 54 -14.89 -14.97
7208.80 H 55.17 40.88 74 54 -18.83 -13.12
11024.60 H 56.06 37.03 74 54 -17.94 -16.97
Test mode: 8DPSK Frequency: Channel 39: 2441MHz
Emission .
(I;/Irﬁc;) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
H/V PK AV PK AV PK AV
4882.58 V 55.46 40.08 74 54 -18.54 -13.92
7324.47 V 58.33 40.73 74 54 -15.67 -13.27
10755.73 V 56.92 41.69 74 54 -17.08 -12.31
4884.55 H 59.53 41.83 74 54 -14.47 -12.17
7326.07 H 55.86 38.85 74 54 -18.14 -15.15
11002.76 H 56.23 41.20 74 54 -17.77 -12.80
Test mode: 8DPSK Frequency: Channel 78: 2480MHz
Emission -
(I;/Irzqz.) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
H/V PK AV PK AV PK AV
4960.28 V 57.74 38.29 74 54 -16.26 -15.71
7442.58 V 57.29 40.26 74 54 -16.71 -13.74
10762.52 \% 55.39 38.51 74 54 -18.61 -15.49
4962.39 H 55.48 41.86 74 54 -18.52 -12.14
7441.02 H 56.87 41.63 74 54 -17.13 -12.37
11007.24 H 56.59 39.10 74 54 -17.41 -14.90

Note: (1) All Readings are Peak Value (VBW=3MHz) and Peak Value (VBW=10Hz).
(2) Emission Level= Reading Level+Probe Factor +Cable Loss.
(3) Data of measurement within this frequency range shown “ -- ” in the table above
means the reading of emissions are attenuated more than 20dB below the
permissible limits or the field strength is too small to be measured.
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B Spurious Emission in Restricted Band 2310-2410MHz and 2470-2500MHz

Bluetooth (GFSK, pi/4-DQPSK, 8DPSK, Hopping) mode have been tested, and the worst
result(8DPSK)

was report as below:

| Testmode: 8DPSK | 2402MHz | Test channel: | Lowest | Polarization | Horizontal

96.9 dBuV/m
87
7o ! ! 1 FOG Class B 3M Bodiation Pod
67
57 | | | H_El, Chern b3 b § berdeebrom
a7
2
7 TR TP SRR - Sl e bt "‘é-mw, e e P o Sttt peak
4 J \
27 mm.m._...;.wwm—eruWL%_ S N e -"—--“'H-'—m-'J-f-- T -l:"‘ﬁ\rﬁ
17
69 _
2310.000 2320000  2330.00  2340.00  2350.00  [MHz) 737000 238000  2390.00 240000  2410.00
Frequency Factor | Reading | Lewel Limit |Margin
No. | " MHz)  |@Buvim)| (dBuv) |(dBuvim) [(aBuvim)| (aB) |Petec™ |MK- | Reman
1 2401.700 -2.80 93.02 8022 7400 |1622| peak | X
2 2376.200 -2.89 4165 38.76 7400 |-3524| peak
3 2350.500 -2.99 4251 39.52 74.00 |(-34.48| peak
4 2350.100 -2.89 3230 2931 54.00 |-2469| AVG
5 2376.000 -2.89 3223 29.34 54.00 |-24.66| AVG
5] 2402.000 -2.79 90.78 87.99 5400 |3389| AVG | *
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Test mode: 8DPSK 2402MHz | Test channel: Lowest Polarization |Vertica| |

9.0 dBu¥/m
1
m i riL
| FCC Clas=s B 3M Radiation Peak[Above 1G] ﬁ; ‘:i
70
B0 | |
FOC Class B 3M Radiation A
50
£
i [
T A T BT Iy | % N IR IOy F VTG W W il
30 ! -
PN TS N IR (. T S ] PR ey [ AVE
20
10.0 [ . !
2310.000 27320.00 233000  2340.00  2350.00  [MHz) 737000 238000 2390.00  2400.00  2410.00
Frequency | Factor | Reading | Level Limit |Margin

No. | MHz)  |@Buvim)| (@B |(dBuvim) [(dBuvim) | (aB) |Potecter [MK- | Remank

1 2402.000 -2.79 85.32 82.53 74.00 8.53 | peak | X

2 2346.200 -3.0 44 03 41.02 74.00 |-32.98| peak

3 2392 800 -2.84 42 04 3920 7400 |[-3480| peak

4 2346.300 -3.0 3430 3129 54.00 (-22.71| AVG

5 2393.300 -2.84 30.11 2727 5400 (-26.73] AVG

6 2402.100 -2.79 83.02 80.23 5400 |2623]| AVG | *
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Test mode: 8DPSK

|2480MHz |Test channel: Highest | Polarization |Horizontal |

90.0 dBu¥/m
80 1
qu Class B 3M Radialion Peak[Above 1G]
70
B0 ! | !
Ii'll Clazs B 3M Radiation AvgiAbove '-Iai;
50
{
“ i -}M“/ MMNWMWWW&M peak
|III ! l
| P - R SRR | Fesow N P Fwm——
20
10.0 | | |
2470000 247300 247600  2479.00 248200  [MHz) 248800  Z491.00 249400  2497.00  2500.00
Freguency | Factor | Reading | Level Limit [Margin
No. | " MHz)  |(@Buvim)| (@Buv) |(dBuvim)|(dBuvim)| (aB) |Petect™ [M< | Remen
1 2479.840 -2.50 93.08 90.58 74.00 | 16.58 | peak | X
2 2484760 -2.48 5238 4990 7400 |-24.10| peak
3 2479.930 -2.50 89023 87.73 5400 | 33.73| AVG
4 2484.070 -2.48 39.79 37.31 54.00 |-16.69| AVG
5 2483.500 -2.48 5225 4977 7400 |-2423| peak
6 2483.560 -2.48 4150 39.02 54.00 |-14.98| AVG
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Test mode: 8DPSK 2480MHz | Test channel: Highest | Polarization | Vertical |
90.0 dBuV/m
m |
FCO Class B 34 Radiation Peak[Above IG]:
70
60 | | |
i1;f Class B 3M Radation Avgldbove '-'|.I-
50 2
]
40 - A —— -
PHERIY W v |ttt s o i peak
11 7
. | | £ | |
o i ] o Ty 1F H_L_____il__:_ A e ave
20
10.0 |
2470.000 2473.00 247600 247900 248200  [MHz) Z2488.00  7491.00 249400  2497.00  2500.00
Frequency | Factor | Reading | Level Limit [Margin
No. | *"MHz) |(@Buvim)| @Buv) |(dBuvim) |(aBuvim)| (dB) |Detecter |MK- | Reman
1 2479 960 -2.50 85.01 82 51 74.00 851 | peak | X
2 2487 430 -2.47 4699 44 52 7400 |-29.48| peak
3 2489.500 -2.47 47 64 4517 7400 |-28.83| peak
4 2483.500 -2.48 4073 3825 7400 |-3575| peak
5 2479.990 -2.50 8207 7957 5400 |2557| AVG | *
6 2487 460 -2.47 3967 3720 5400 |-16.80| AVG
7 2489.560 -2.47 3528 3281 5400 |-21.19| AVG
8 2483.380 -2.48 3025 27177 5400 |-26.23| AVG
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Test mode: 8DPSK Hopping Test channel: 0-79 Polarization | Horizontal |
1000 dBuV/m
u ] | g
L T R T R e e O R I
|
|| FI_'L'S Clazz B 3M Radiation Pegk{Above l[i]:
o — |
I:
1] 5 I|| ! ! &
W f FOC Class B 3 Radiation Ay ..|,1!i|l.l.,-,= i
50 |'I‘_ .J &
J
If IL\
A0 I h Mpudi
f i
AVE
30 n«..L_vL| L“Wi AR
200
2390.000 2401.00 241200 242300 243400  [MH2) Z2456.00  2467.00  2478.00  2489.00  2500.00
Frequency | Factor | Reading | Lewel Limit |Margin
No. | " MHz)  |(dBuvim)| (dBuv) |(dBuvim)|(dBuvim| (dB) |Peec™ [MK- | Reman
1 2401.550 -2.80 9293 90.13 7400 | 1613 | peak | X
2 2480.090 -2.50 93.03 9053 7400 | 1653 | peak | X
3 2401.880 -2.80 90.59 87.79 5400 | 33.79| AVG | X
4 2480.200 -2.50 90.70 8820 5400 |3420| AVG | *
5 2396.930 -2.82 61.10 5828 7400 |-1572| peak
6 2489.110 -2.47 59.52 57.05 7400 |-16.95| peak
Fid 2397.040 -2.81 50.02 47 21 54.00 | -6.79 | AVG
8 2489.220 -2.47 46 04 43 57 5400 |-1043| AVG
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Test mode: 8DPSK Hopping Test channel: 0-79 Polarization | Vertical |
1000  dBuV/m
90 ¥ el

NNV u—-r.fxrf*-‘.uf“vuﬂ.w . r.v-ywmu‘%ﬂmw. -.

8o 1 1 } 1 1 !
||: FCO Clazz B 3M Hadiation Peak|AYove 1G]]
0 }

/
|

]

50 ol
40 v‘)%)

FOC Class B 3M Fadiation A u!.ﬂ.llﬁ-l—u; 1G]
I

peak
a0 b LA Ll’"“%"“_i\ﬁ | {_?A_CJ, AVEG
20.0
2390.000 2401.00 241200 242300 243400  [MHz) 245600  2467.00  2478.00 248900  2500.00
Frequency | Factor | Reading | Level Limit |Margin
No. | MHz)  |@Buvim)| (@Buv) |(dBuvim) |(dBuvim) | (dg) |Detecte |MK- | Remark
1 2401.550 -2.80 92.83 80.03 74.00 | 1603| peak | X
2 2480.200 -2.50 §2.92 9042 7400 | 1642| peak | X
3 2401.550 -2.80 8827 8547 54.00 | 3147| AVG | X
4 2480.200 -2.50 89.86 87.36 54.00 | 3336| AVG | *
5 2396.820 -2.82 58.03 5521 74.00 [-18.79| peak
& 2485150 -2.48 51.79 49.31 T74.00 |-24.69| peak
7 2397.040 -2.81 46.55 43.74 54.00 [-10.26] AVG
8 2485.150 -2.48 41.03 38.55 54.00 |-1545| AVG
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B Spurious Emission below 1GHz (30MHz to 1GHz)
Bluetooth (GFSK, pi/4-DQPSK, 8DPSK) mode have been tested, and the worst result(8DPSK) was
report as below:

| Test mode: 8DPSK | 2402MHz | Test channel: | Lowest Polarization | Vertical |
0.0 dBu¥/m
70
5]

FOC PART 158 3M Hadeatio

50 4 4 1 4 | | | M agin -G AR [
- | |
| ol
T
20
10
ulu | |
30.00 60.000 30.000 [MHz) 300.000 600,000 1000.0

Hg. Fr?!?qltj-lezr;w {d;ﬁ;;} F{t:;ﬁl:f.}g (dléﬁ:ieflm} {déﬂ:}:’tm} M{?irg}m | S
1 68.6310 1161 | 2249 | 3410 | 4000 (-590| aP | !

2 173.8135 | 1072 | 2248 | 3320 | 4350 |-10.30| QP

3 44 5867 14 .36 15.94 30.30 4000 | -970| QP

4 72.0841 1072 | 2368 | 3440 | 4000 |-560| QP | *

5 157.0072 9.77 2113 | 3080 | 4350 [-1260| QP

6 192 4183 1167 21.33 33.00 4350 |-1050| QP
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Test mode: 8DPSK

2402MHz

Test channel:

Lowest |Polarization |Horizonta| |

B0.0

dBuV/m

FQ

C PART 158 3M Radiatio

M aigin - iR

), o |

P

oo
30.000 60000 90,000 [MHz) 300,000 6D0.DOD 1000.0
i Frmielzr;cy (d;?jﬁ:w} R{-:gﬂ:«;? (d;ﬁ:.feflm} {d!l_m'tm} M{adrg::n gt | 00|k
1 44 5868 1436 1094 2530 4000 |-1470| QP
2 72.0843 10.72 15.78 2650 40.00 |-13.50| QP
3 180.0165 11.11 19.52 3063 43.50 |-12.87| QP
4 312.1792 14.80 18.70 33.50 46.00 |-1250| QP
5 216.0238 13.21 1559 28.80 46.00 |-17.20| QP
6 168.4137 10.40 2200 3240 4350 |-11.10| QP *
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7.8 CONDUCTED EMISSION TEST
7.8.1 Applicable Standard

According to FCC Part 15.207(a)

7.8.2 Conformance Limit

Page 58 of 61

|
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Conducted Emission Limit

Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

to 0.50MHz.

Note: 1. The lower limit shall apply at the transition frequencies
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15

Remark: Test results were obtained from the following equation:

Measurement (dBuV) = LISN Factor (dB) + Cable Loss (dB) + Reading (dBuV)

Margin (dB) = Measurement (dBuV) - Limit (dBuV)

7.8.3 Test Configuration

Test according to clause 6.3 conducted emission test setup

7.8.4 Test Procedure

The EUT was placed on a table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Repeat above procedures until all frequency measured were complete.

7.8.5 Test Results

PASS
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M/N KK-228WB
Test Mode 8DPSK
Test Phase Power Line; Live
Test Voltage AC 120V/60Hz

Relative Humidity (%):

Temperature (°C): | 24.7 | 53 | Atmospheric Pressure(kPa) : | 101.4

go.p  dBuV

70

&0 Conduction|(F)

50 Conduction]AViE)

40

30

20 ' |

g e, peak
Wy
1m0 '-'a,\ 1
e AVE
0.0 .
0.150 0.500 [MHz] 5,000 30.000
Freguency Factor | Reading | Level Limit |Margin
No. | MHz) | (@Buv) | @Buv) | @Buv) | @Buv) | (aB) |Detector [MK-| Remark

1 0.1586 10.70 41.00 51.70 6554 |-1384| QP | *

2 0.1586 10.70 15.06 2576 55.54 |-29.78| AVG

3 0.4469 10.86 1994 30.80 56.93 |-26.13| QP

4 0.4469 10.86 15.31 26.17 46.93 |-20.76| AVG

5 1.0482 1120 16.10 27.30 56.00 |-28.70| QP

i1 1.0482 1120 11.71 22.91 46.00 |-23.09| AVG

T 1.7455 1122 11.08 22.30 56.00 |-33.70| QP

a8 1.7455 122 6.85 18.07 46.00 |-27.93| AVG

9 3.3540 11.32 13.38 24.70 56.00 |-31.30| QP
10 3.3540 11.32 5.50 16.82 46.00 |-29.18| AVG
11 3.8405 11.38 1412 25.50 56.00 |-30.50| QP
12 3.8405 11.38 9.45 20.83 46.00 |-2517| AVG

Note: Level=Reading+Factor.

Margin=Level-Limit.
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M/N KK-228WB
Test Mode 8DPSK
Test Phase Power Line; Neutral
Test Voltage : AC 120V/60Hz
Temperature (°C): | 24.7 | Relative Humidity (%): [ 53 | Atmospheric Pressure(kPa) : | 101.4
BO.O dBuV
70
m \ | Conduction[QP]
e T‘lb?\‘-‘-‘h""x_,__‘ | Conductinn]AVia)
W, | T
) | \W\
f 7 INRE '
" 4 T ' L
¥y, i N\‘L— /’LFL : Wﬁﬂj.ﬂﬂw )
A T T 1 TPk i AT et P
k Ldf [V ; T A& b i b Ao Ty
l\l‘"u—: UIII L% § ﬂdﬂl'-' il W -\I\.-‘rl 1 I'IIJ'FINU hlr lll‘lh' i lel‘ : -
10 = VA — 1 - " |
Hﬂ_‘hum.,,,‘.mﬁ\'ifﬁ
0.0 _
0.150 0.500 [MHz) 5.000 30.000
Frequency Factor | Reading | Level Limit |Margin
No- | (MHz) | (dBuv) | @Buwv) | @Buv) | @Buv) | (aB) |Detector MK | Remark
1 0.1697 1085 3865 49850 6498 [-1548| QP *
2 0.1697 10.85 1428 25.13 54,98 |-20.85| AVG
3 0.4514 11.03 2007 31.10 56.85 |-2575| QP
4 0.4514 11.03 1554 26.57 46.85 |[-20.28| AVG
5 1.0439 11.00 1710 28.10 56.00 |-27.80| QP
6 1.0439 11.00 11.86 22.86 46.00 |[-23.14| AVG
7 1.7471 11.00 11.30 22.30 56.00 |-33.70| QP
8 1.7471 11.00 6.39 17.39 46.00 |[-2861| AVG
9 2.3661 11.00 12.30 23.30 56.00 |-32.70| QP
10 2.3661 11.00 532 16.32 46.00 |[-29.68| AVG
11 3.8271 11.06 14 94 26.00 56.00 |-30.00| QP
12 3.8271 11.06 6.48 17.54 46.00 |-28.46| AVG
Note: Level=Reading+Factor.
Margin=Level-Limit.
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7.9 ANTENNA APPLICATION

7.9.1 Antenna Requirement

|
-©-zanr
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Standard

Requirement

FCC CRF Part 15.203

An intentional radiator shall be designed to ensure that no antenna
other than that furnished by the responsible party shall be used with
the device. 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 provisions of this section.
The manufacturer may design the unit so that a broken antenna can
be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited. This requirement does not apply to
carrier current devices or to devices operated under the provisions of
§15.211, §15.213, §15.217, §15.219, or §15.221. Further, this
requirement does not apply to intentional radiators that must be
professionally installed, such as perimeter protection systems and
some field disturbance sensors, or to other intentional radiators
which, in accordance with §15.31(d), must be measured at the
installation site. However, the installer shall be responsible for
ensuring that the proper antenna is employed so that the limits in this

part are not exceeded.

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall
be designed to ensure that no antenna other than that furnished by the responsible party shall
be used with the device. And according to FCC 47 CFR Section 15.247 (b), if transmitting
antennas of directional gain greater than 6dBi are used, the power shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6dBi.

7.9.2 Result

PASS.

The EUT has 1 antenna: PCB Antenna for BT V5.0 with classic model, the gain is -0.58dBi;

Note: <] Antenna use a permanently attached antenna which is not replaceable.
L] Not using a standard antenna jack or electrical connector for antenna replacement
[ ] The antenna has to be professionally installed (please provide method of installation)

which in accordance to section 15.203, please refer to the internal photos.
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