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6.4 Minimum 6dB bandwidth

Test Standard 47 CFR Part 15, Subpart C 15.247

Test Method ANSI C63.10-2020+Cor.1-2023 Clause 11.8.1
Test Mode (Pre-Scan) TX

Test Mode (Final Test) X

6.4.1 Limit

=500 kHz

6.4.2 Testsetup

RF Test system

HEE
- mm0

Linzzs

<

Programmable power supply

6.4.3 Test data

Pass: Please refer to appendix A for details
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6.5 Power spectrum density

Report No.: BLA-EMC-202601-A2501

Page 24 of 88

Test Standard 47 CFR Part 15, Subpart C 15.247

Test Method ANSI C63.10-2020+Cor.1-2023 Clause 11.10.2
Test Mode (Pre-Scan) TX

Test Mode (Final Test) X

6.5.1 Limit

<8dBm in any 3 kHz band during any time interval of continuous transmission

6.5.2 Test setup

6.5.3 Test data

RF Test system

HEE
CMW500 mmm
mm0

Linzzs

i

0
o
<]
-]
-]

Programmable power supply

Pass: Please refer to appendix A for details
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6.6 Conducted Band Edges Measurement

Test Standard 47 CFR Part 15, Subpart C 15.247

Test Method ANSI C63.10-2020+Cor.1-2023 Clause 11.13
Test Mode (Pre-Scan) TX

Test Mode (Final Test) TX

6.6.1 Limit

In any 100 kHz 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 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 or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits.

If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required
under this paragraph shall be 30 dB instead of 20dB.

Attenuation below the general limits specified in §15.209(a) is not required.

In addition, 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)).

6.6.2 Test setup

RF Test system

[ 1 1 |
CMW500 mmm
immo

SA T---

YATAVA!
—

o 0 0O

T

1]
1]
on

i

Programmable power supply
L N NN

L
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6.6.3 Test data

Pass: Please refer to appendix A for details
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6.7 Conducted spurious emissions

Test Standard 47 CFR Part 15, Subpart C 15.247

Test Method ANSI C63.10-2020+Cor.1-2023 Clause 11.11
Test Mode (Pre-Scan) TX

Test Mode (Final Test) TX

6.7.1 Limit

In any 100 kHz 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 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 or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits.

If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required
under this paragraph shall be 30 dB instead of 20dB.

Attenuation below the general limits specified in §15.209(a) is not required.

In addition, 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)).

6.7.2 Testsetup

RF Test system )

mmm
CMW500 mmm
_lmmO

6.7.3 Test data

Pass: Please refer to appendix A for details
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Report No.: BLA-EMC-202601-A2501

Page 28 of 88
6.8 Radiated spurious emissions
Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10-2020+Cor.1-2023 Clause 6.4,6.5,6.6
Test Mode (Pre-Scan) TX
Test Mode (Final Test) X
6.8.1 Limit
Field Measurement
Frequency(MHz) . .
strength(microvolts/meter) distance(meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

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

strength of any emission shall not exceed the maximum permitted average limits specified above by more than 20

dB under any condition of modulation.
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6.8.2 Test setup

Below 1GHz:

Turn table-

" “Distance 3m« 7}
i

Report No.: BLA-EMC-202601-A2501

Page 29 of 88

oop Antenna

N
0.8!‘!1»

30MHz-1GHz:

Turn table~
{ S

v
Py

Ly

Ground plane~

Test Receiver-
Control PC~

Antenna anerk.‘w\

Antenna Centre+

Distance 3m+

Above 1GHz:

Turn table+

| \AAAS \AAAAAL
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Ground plane«
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Control PC+
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Ground plane+

Test Receiver+
Control PC~
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6.8.3 Procedure

a)

b)

g)

h)

)

For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at
a 3 or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the
position of the highest radiation.

For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at
a 3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of
the highest radiation.

The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was mounted
on the top of a variable-height antenna tower.

The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are
set to make the measurement.

For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was
tuned to heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find
the maximum reading.

The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using peak, quasi-peak or average
method as specified and then reported in a data sheet.

Test the EUT in the lowest channel, the middle channel, the highest channel.

The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.

Repeat above procedures until all frequencies measured was complete.

Note 1: Scan from 9 kHz to 25GHz, the disturbance above 18GHz and below 30MHz was very low. The points

marked on above plots are the highest emissions could be found when testing, so only above points had been

displayed. The amplitude of spurious emissions from the radiator which are attenuated more than 20dB below the

limit need not be reported. Fundamental frequency is blocked by filter, and only spurious emission is shown.

Note 2: For frequencies above 1GHz, the field strength limits are based on average limits. However, the peak field

strength of any emission shall not exceed the maximum permitted average limits specified above by more than 20

dB under any condition of modulation. For the emissions whose peak level is lower than the average limit, only

the peak measurement is shown in the report.

Note 3: The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic

equation with a sample calculation is as follows: Level (dBuV) = Reading (dBuV) + Factor (dB/m)
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6.8.4 Test data

Below 1GHz
Remark: During the test, pre-scan the BLE1M/BLE2M mode, and found the BLE1M low channel mode which it is
worse case.

Adapter 1:

[Test mode: Charging+TX-2402MHz]; [Polarity: Horizontal]
BOLO dBuV /m

o

FCC Paat15 Clas: B

30,500 60.00 Mz 300.00 1000, 001

No. | Frequency | Reading | Factor | Level Limit  Margin
: (MH2z) (dBuV) | (dB/m) |(dBuV/m) (dBuV/m) (dB)

66.4989 34.57 -20.76 13.81 40.00 |-26.19| QP
" 81.4970 55.26 -23.14 3212 40.00 | -7.88 | QP
107.1337 49.48 -22.03 27.45 43.50 |-16.05| QP
124.5690 50.51 -19.83 30.68 43.50 |-12.82| QP
359.1860 36.16 -17.59 18.57 46.00 |-27.43| QP
813.1115 25.90 -8.07 17.83 46.00 |-28.17| QP

Detector

o m | b | P -

Test Result: Pass
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[Test mode: Charging+TX-2402MHz]; [Polarity: Vertical]
BD.O dBuV fm

70

FCC Part15 Class B

30,000 60.00 Mz 300,00 000,000

No Frequency | Reading | Factor Level Limit  Margin
: (MHz) (dBuv) | (dB/m) | (dBuV/m) (dBuV/m) (dB)

63.0916 43.16 -20.30 22.86 40.00 |[-17.14| QP
3 82.0706 58.35 -23.18 3517 40.00 | -4.83 | QP
101.2885 53.29 -22.55 30.74 43.50 |-12.16| QP
124.1330 52.02 -19.77 32.25 43.50 |-11.25| QP
230.9068 43.12 -21.86 21.26 46.00 |-24.74| QP
670.4893 27.21 -10.84 16.37 46.00 |-29.63| QP

Detector

M| | M

Test Result: Pass
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Adapter 2:

[Test mode: Charging+TX-2402MHz]; [Polarity: Horizontal]
BO.O dBuv /m

0

FCC Part15 Class B

30000 £0.00 Mz 300.00 1000000

Kl Frequency | Reading | Factor Level Limit  Margin
? (MHz) (dBuV) | (dB/m) |(dBuW/m) (dBuV/m) (dB)

& 66.7325 55.78 -20.81 34.97 40.00 |-503 | QP
80.6441 56.02 -23.08 32.94 4000 | -7.06 | QP
86.5027 56.48 -22.86 33.62 40.00 | -6.38 | QP
147.4036 50.67 -18.21 3246 43.50 |-11.04| QP
196.5098 51.96 -22.51 20.45 43.50 |-14.056| QP

2547283 48.40 -20.35 28.05 46.00 |[-17.95| QP

Datector

mr.n.lt-mml—‘

Test Result: Pass
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[Test mode: Charging+TX-2402MHz]; [Polarity: Vertical]

g00  dBuV/m
70
&0
FCC Paat15 Class B
g [
[
40 |
1 s 5
) W\’
“ W
10
L]
-10
-20
30,000 BO.0D [MHz) 300.00 1000, 000

No Frequency | Reading | Factor Level Limit  Margin
? (MHz) (dBuV) | (dB/m) |(dBuV/m) (dBuV/m)| (dB)

41.5670 52.28 -18.78 33.50 40.00 |-6.50 | QP
g 55.4147 53.47 -18.13 34.34 40.00 |-566 | QP
79.8002 56.09 -23.04 33.05 40.00 | -6.95 | QP
96.7749 57.12 -22.99 34.13 43.50 |-9.37 | QP
122.4040 52.76 -20.11 32.65 43.50 |-10.85| QP
195.8219 55.73 -22.37 33.36 43.50 |-10.14] QP

Datectar

D || M

Test Result: Pass
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Above 1GHz:

Remark: During the test, pre-scan the BLE1M/BLE2M mode, and found the BLE2M mode which it is worse case.

[Test mode: TX low channel]; [Polarity: Horizontal]
goo0  dBuV/m

0

e WWMW Py e
40 M\.\M‘

1060000 2700.00  4400.00  6i00.00  jooo.o0  (MHz) T1200.00 1290000  14600.00  16300.00  16000.00

Reading Correct Measure- )
MNo. Mk.  Freq.  Level Factor  ment Limit  Over

MHz dBuyf dB dBu\im dBuvim dB Detacton
7205.000  40.51 10.39 50.90 74.00 -23.10 peak
9608.000  37.17 13.01 50.18 74.00 -23.82 peak

" 11625.00  37.90 14.45 52.35 74.00 -21.65  peak
12560.06 37.38 13.00 50.38 74.00 -23.62 peak
14821 r:ﬁ 41.04 10.16 51.20 74.00 -22.80 peak
17031 uﬁ 42.67 9.29 51.96 74.00 -22.04  peak

G| | e 2] P -

Test Result: Pass
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[Test mode: TX low channel]; [Polarity: Vertical]

Report No.: BLA-EMC-202601-A2501

Page 36 of 88

goop  dBuV/m
FiLl]
51]
2 3 i R
50 1 poak

30
20
10
0
10
20
1000.000 2700.00 440000  6100.00  7800.00  (MHz) 1120000  12900.00 1460000 1630000
Reading Correct Measure-
No. Mk. Freq.  Level Factor ~ ment  Limit  Over

MHz dBuv dB dBuvim  dBuvim  dB  Detector

1 4804.000 40.37 6.31 46.62 74.00 -27.38 peak

2 9670.000  39.31 13.51 52.82 74.00 -21.18  peak

3 11540.00  37.99 14.83 52.82 74.00 -21.18  peak

4 13648.00 39.75 12.17 51.92 74.00 -22.08 peak

5 15688.00 42.95 9.44 52.39 74.00 -21.61  peak

6 16504.00  41.56 10.54 52.10 74.00 -21.90 peak

Test Result: Pass
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[Test mode: TX middle channel]; [Polarity: Horizontal]

Fil]

0

-10
-20

Test Result: Pass

Q/Z‘IM S ZJ of Tecthnical Services (Shenzthen) Co, Ltd
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Y

1060000 Z700.00 440000  6i00.00  joo0.00  (MHz) 1120000 1290060 1460000 1630000  16000.0(
Reading Correct Measure- )
Mo. Mk. Freq.  Level  Factor ment  Limit Over

MHz dBul dB dBum dBuiim dB Detector
1 4876.000  41.81 6.40  48.21 7400 -25.79  peak
2 7324.000  40.52 10.18 50.70 7400 -23.30 peak
3 9768.000  37.13 13.75 50.88 74.00 -23.12  peak
4 12220.00  39.15 13.24 52.39 74.00 -21.61  peak
5 14333.&5 41.66 10.08 51.74 74.00 -22.26 peak
6 1?134.&6 41.64 10.52 52.16 74.00 -21.84  peak
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80.0

70

o

10
20
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[Test mode: TX middle channel]; [Polarity: Vertical]
dBuV/m
I.i
peak
1
1000000 270000 440000  G100.00 FHO0.00 [(MHz] 1120000 1290000 1460000 1630000  18000.0(
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Ower
MHz dBuV dB dBuVim  dBuMim  dB  Detector
1 4884.000  39.17 6.45 45.62 74.00 -28.38 peak
2 B259.000  39.40 11.16 50.56 74.00 -23.44  peak
3 9768.000  36.33 13.75 50.08 74.00 -2392 peak
4 12135.00  37.00 13.61 50.61 74.00 -23.39 peak
5 14430.00  41.61 10.63 52.24 74.00 -21.76 peak
6 " 16266.00 43.34 9.07 52.41 74.00 -21.59 peak

Test Result: Pass
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[Test mode: TX High channel]; [Polarity: Horizontal]

BOLD

0

0
20
10
0
10
20

1000000 270000 440000  6100.00  7800.00  (MHz) 1120000 1230000 14600.00  16300.00

Reading Correct Measure-
No. Mk. Freq.  Level  Factor ment  Limit Over

MHz dBuV dB dBuvim  dBuMim  dB  Detector

1 4960.000  39.69 .41 47.10 74.00 -26.90 peak

2 7440.000  39.79 11.03 50.82 74.00 -23.18  peak

3 10503.00  37.72 13.75 51.47 74.00 -22.53  peak

4 14821.00  41.89 10.16 52.05 74.00 -21.95 peak

5 15688.00  43.44 9.44 52.88 74.00 -21.12  peak

6 16572.00  40.99 10.87 51.80 74.00 -22.20 peak

Test Result: Pass
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[Test mode: TX High channel]; [Polarity: Vertical]

gop  dBuV/m

Report No.: BLA-EMC-202601-A2501
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70

(MHz] 11200, 00
Reading Correct Measure- )
No. Mk. Freq.  Level Factor ~ ment Limit  Over

Az dBuv de dBuV/fm dBulim de Datector
1 4960.000  39.54 .41 46.95 74.00 -27.05 peak
2 7440.000 387 11.03 49.20 74.00 -24.80 peak
3 9381.000  39.36 12.97 52.33 74.00 -21.67 peak
4 11948.00  37.84 13.91 51.75 74.00 -22.25  peak
5 15722.00 4331 9.32 52.63 74.00 -21.37 peak
6 15395.06 42.33 10.44 52.77 74.00 -21.23 peak

Test Result: Pass
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6.9 Radiated emissions which fall in the restricted bands

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10-2020+Cor.1-2023 Clause 6.12
Test Mode (Pre-Scan) TX
Test Mode (Final Test) X
6.9.1 Limit
Field Measurement
Frequency(MHz) . .
strength(microvolts/meter) distance(meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Remark: The emission limits shown in the above table are based on measurements employing a CISPR
quasi-peak detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000 MHz. Radiated
emission limits in these three bands are based on measurements employing an average detector, the peak field
strength of any emission shall not exceed the maximum permitted average limits specified above by more than 20

dB under any condition of modulation.
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6.9.2 Test setup

Below 1GHz:

Turn table-
3 " Distance3m« 7

Ground plane~
Test Receiver-

Control PC+ I
[
o=\ NN

30MHz-1GHz:

Antenna Towers._
[

: Antenna Centre-
Turn table ! ;
{ T TR >

5 Distance 3m+
~
2

v/

Ground plane+

Test Receiver-

Control PC+ iﬁg"’*‘.

Above 1GHz:

Antenna Towers.
o

Antennja Centre+

Turn table+
| Distance 3m«

] I
1.5m- 15me

;

Ground plane+

Test Receiver
Control PC
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6.9.3 Procedure

a)

b)

g)

h)

)

For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at
a 3 or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the
position of the highest radiation.

For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at
a 3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of
the highest radiation.

The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was mounted
on the top of a variable-height antenna tower.

The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are
set to make the measurement.

For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was
tuned to heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find
the maximum reading.

The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using peak, quasi-peak or average
method as specified and then reported in a data sheet.

Test the EUT in the lowest channel, the middle channel, the highest channel.

The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.

Repeat above procedures until all frequencies measured was complete.

Note 1: Level (dBuV) = Reading (dBuV) + Factor (dB/m)

Note 2: For frequencies above 1GHz, the field strength limits are based on average limits. However, the peak field
strength of any emission shall not exceed the maximum permitted average limits specified above by more than 20
dB under any condition of modulation. For the emissions whose peak level is lower than the average limit, only
the peak measurement is shown in the report.
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6.9.4 Testdata

Remark: During the test, pre-scan the BLE1M/BLE2M mode, and found the BLE2M mode which it is worse case.

[Test mode: TX low channel]; [Polarity: Horizontal]

107.0 dBu/m
ar
ar
H
E7
LT
peak
47
a7 JMW‘W%W
27
17
7.0
20000 F319.50 232900 33050 234600 MHzl Z367.00 2376 50 2386 00 239550 Z4i05.00

Reading Correct Measure-
No. Mk. Freq.  Level Factor  ment Limit  Owver

hiHz dBu dB dBuMim dBui/m dB Detector
1 " 2310.000  42.95 -2.87 40.08 74.00 -33.92 peak
2 2390.000 41.94 -2.44 39.50 74.00 -34.50 peak

Test Result: Pass
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