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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 (2013) Section 7.8.8 & Section 11.13.3.2
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 specifiedin §15.209(a) (see §15.205(c)).

6.6.2 Test setup
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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 (2013) Section 7.8.6 & Section 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 specifiedin §15.209(a) (see §15.205(c)).

6.7.2 Test setup
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6.7.3 Test data

Pass: Please refer to appendix A for details
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6.8 Radiated spurious emissions

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 6.4,6.5,6.6
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
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:

30MHz-1GHz:

Above 1GHz:

Report No.: BLA-EMC-202406-A0502
Page 24 of 58

Turn table-
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6.8.3 Procedure

a)

b)

s))

h)

j)

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 12.75GHz 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)

Q/Z‘/% S Zd of Tecthnical Services (Shenzthen) Co, Ltd
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6.8.4 Test data

Below 1GHz

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

Report No.: BLA-EMC-202406-A0502
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Project No.: RE
go.0  dBuV/m

Radiated Emission Measurement
2024718

Data #3

FCC Pait15 Class B

my

Test Result: Pass

$/Z‘/M S Zd of Tecthnical Services (Shenzthen) Co, Ltd

Tel: +86-755-23059481

FEmail: marketing@cblueasia.com www.cblueasia.com

20
30,000 0.00 MHz] 300.00 1000.000

Site Polarization: Horizontal Temperature: (Cy
Limit: FCC Part15 Class B Power: Humidity: %RH
EUT: SLIM TAG

MM: AT2203

Mode: TX Mode

MNote:
No. | TR | aBivy | (@Bim) i{dgﬁﬁm (dBuim)| (@) | e [PIF | Remark

1 401347 -1.04 19.83 18.79 4000 |-21.21| QP P

2 61.3463 -0.19 18.61 18.42 4000 |-21.58 QP P

3 135.5062 0.19 18.27 18.08 4350 |-2542) QP P

4 210.7860 -0.42 15.94 15.52 4350 |-2798| QP P

5 459.1144 0.54 23.48 22.94 46.00 |-23.06| QP P

6 * | 728.3583 149 28.51 30.00 46.00 |-16.00| QP P
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[Test mode: TX]; [Polarity:

Vertical]

Report No.: BLA-EMC-202406-A0502
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Project Mo.: RE

80.0  dBuV/m

Radiated Emission Measurement

Data #4

2024718

40

FCC Pat15 Class B

[

30

Test Result: Pass

@/Z‘/M SUL of Technical Services (Shenzhen) Co., L1d.
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o

10

.20

30,000 60.00 HHz] 300,00 1000.000

Site Polarization: Vertical Temparature: (c)
Limit: FCC Part15 Class B Power: Humidity: %RH
EUT: SLIM TAG
MM: AT2203
Mode: TX Mode
Mote:

Frequency | Reading | Factor ! Level Limit IMargin
NO- | (MHz) | (dBuV) | (dB/m) |(dBuVim) (dBuVim) (dB) |°e PIF | Remark
1* 46.8303 425 19.16 23.41 40.00 |-16.59| QP P
2 85.5977 5.09 14.63 19.72 4000 |-20.28| QP P
3 135.0319 -0.86 18.70 17.84 43.50 |-25.66| QP P
4 308.9126 -0.36 19.79 19.43 46.00 |-26.57| QP P
5 499.4247 148 24.08 25.56 46.00 |-2044| QP P
6 656.5300 1.07 26.91 27.98 46.00 |-18.02| QP P
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Above 1GHz:

[Test mode: TX low channel]; [Polarity: Horizontal]
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Radiated Emission Measurement

ProjectMo.: RE Data :#1 20241712
80.0 dBu /m
FCC Past15 [PK]
70
[=t1]
FOC Pant1% (AV])
50 ) M
1 3 o peak

i Mm

20 M

20

10

o

-10

.20

1000.000 2175.00 335000  4525.00 S700.00 [MHz] 805000 9225.00 1040000 1157500  12750.00
Site Polarization: Horizontal Temperature: G
Limit: FCC Part15 (PK) Power: Humidity: %RH
EUT: SLIM TAG
MM: AT2203
Mode: BLE 1M TX 2402
Mote:
Reading Comect Measure-
No. Mk. Freq. Level Factor ment Limit Ower
MHz dBuv dB dBuvim dBuvim dB Detector Comment

4804.000 39.46 5.64 45.10 7400 -28.90 peak

6005.500  41.06 5.61 46.67 7400 -27.33 peak

7206.000  36.44 8.24 4568 74.00 -2832 peak

8473.000 37.23 10.77 48.00 74.00 -26.00 peak

8608.000  34.68 12.31 46.99 74.00 -27.01 peak

o | | | M| =

11316.50 377 12.68 45.86 7400 -24.14 peak

Test Result: Pass
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[Test mode: TX low channel]; [Polarity: Vertical]
Radiated Emission Measurement
Project Mo.: RE Data #2 2024712
go.0  dBuV/m
FCC Pastl% [PK]

o

G

FLCL Pard15 [AV])

5l

) M MWW%

0
20
10
o
10
-20
1000.000 Z175.00 2 3350.00 2 452500 2 G/00.00 [MHz] BOS0.00 922500 1040000 11575.00  12750.00
Site Polarization: WVertical Temperature: (c
Limit: FCC Part15 (PK) Power: Humidity: %RH
EUT: SLIM TAG
MMN: AT2203
Mode: BLE 1M TX 2402
Mote:
Reading Comect Measure-
MNo. Mk. Freq. Level Factor ment Limit Ower
MHz dBuv dB dBuvim dBuvim dB Detector Comment
1 4804 .000 3r.02 5.64 42 66 7400 -31.34 peak
2 5993.750 37.09 8.75 45 84 7400 -2816  peak
3 7206.000 36.57 9.24 4581 74.00 -2819  peak
4 8496_500 37.33 10.80 4823 7400 -2577  peak
5 9608 _000 35.31 12.31 4762 74.00 -26.38  peak
6 * 11387.00 35.86 12.63 48.49 74.00 -2551 peak

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

Radiated Emission Measurement

Project No.: RE Data #3 20241712
B0 dBuY/m

FCC Part15 [PE]

0

G

FCC Paat15 AW

e WL»W&MMW"“*

40 WWMM

S0

10
o

-20
1000000 217500 3350.00 4525.00 50000 [MHz] BOS0. 00 22500 1040000 1157500 1275000

Site Polarization: Horizontal Temperature: (c)
Limit: FCC Part15 (PK) Power: Humidity: %RH
EUT: SLIM TAG

MM: AT2203

Mode: BLE 1M TX 2442

Mote:

Reading Comect Measure-
No. Mk. Freq. Level Factor ment Limit Ower

MHz dBu dB dBuvim dBulim dB Detector Comment

4884.000 36.30 5.75 42.05 74.00 -31.95 peak

5817.500 3r.73 8.1 45.84 74.00 -28.16  peak

7326.000  36.78 8.43 46.21 74.00 -27.79 peak

8768.000 35.21 12.22 47.43 74.00 -26.57 peak

1
2
3
4 8473.000  36.93 10.77 47.70 7400 -26.30 peak
5
6

* 11281.26  36.22 12.70 48.92 74.00 -25.08 peak

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

Radiated Emission Measurement

Project Na.: RE Data :#4 20241712
go.0  dBuV/m

FCLC Part15 [PK]

o

Gl

. W ﬁw MWWFMk
40 WML“'%

3o

20

10

o

-20
1000000 217500 3350.00 4525.00 50000 [MHz] BO50. 0 922500 THDD.OD 1157500 1275000

Site Polarization: Vertical Temperatune: (1C)
Limit: FCC Part15 (PK) Power: Humidity: %R H
EUT: SLIM TAG

M/MN: AT2203

Mode: BLE 1M TX 2442

Mote:

Reading Comect Measure-
MNo. Mk. Freq. Level Factor ment Limit Ower

MHz dBu dB dBuvim dBuhim dB Detector Comment

4884_000 37.35 5.75 43.10 74.00 -30.80 peak

6040.750  38.54 5.68 44.22 T4.00 -20.78 peak

7326.000 37.16 8.43 46.59 T4.00 -27.41 peak

8849.000 37.80 11.77 48.57 74.00 -2443  peak

9768.000  34.56 12.22 46.78 74.00 -27.22 peak

]| n| ] W] R =
®

11361.75 36.20 12.65 48.85 74.00 -2515 peak

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

Radiated Emission Measurement

Project No.: RE Data #5 20241712
80.0 dBuV/m

FCC Part15 [PK]
70
=]
FCC Pan15 (AN])
50 3 5 5
NP, Lo - RSP PR S peak
) MWMM
an
20
10
0
10
.20
1000000 2175.00 335000 2 4525.00  GS/00.00 [MHz] BO50.00  9225.00 1040000 1157500  12750.00
Site Polarization: Horizontal Temperature: (c
Limit: FCC Part15 (PK) Power: Humidity: %R H
EUT: SLIM TAG
MM: AT2203
Mode: BLE 1M TX 2480

MNote:

Reading Comect Measure-
MNo. Mk. Freq. Level Factor ment Limit Ower

MHz dBu dB dBuvim dBulim dB Detector Comment

4960.000 37.00 6.60 43.60 74.00 -3040 peak

6170.000  36.39 6.23 42.62 74.00 -31.38 peak

7440.000 36.93 5.64 46.57 74.00 -27.43 peak

8684.500  36.86 11.44 48.30 74.00 -2570 peak

8820.000 34.63 12.14 46.77 7400 -27.23 peak

| otn| | | R =
=

11363.50  35.51 12.65 48.16 74.00 -25.84  peak

Test Result: Pass
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Report No.: BLA-EMC-202406-A0502
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[Test mode: TX High channel]; [Polarity: Vertical]
Radiated Emission Measurement
Project No.: RE Data :#5 2024712
B0.0 dBu/m
FCC Pait15 [PK]
70
&0
FLC Pant15 [AV]
50 3 E
W WMM%MM o
b ,;MM
| pnpetoset
a0
20
10
o
10
-20
1000000 Z175.00 335000  4525.00  5700.00  [MHz] 05000 922500 1040000 1157500 1275000
Site Polarization: WVertical Temperature: (c)
Limit: FCC Part15 (PK) Power: Humidity: %RH
EUT: SLIM TAG
MM: AT2203
Mode: BLE 1M TX 2480
Mote:
Reading Comect Measure-
MNo. Mk. Freqg. Level Factor ment Limit Ower
MHz dBuv dB dBuvim dBuvim dB Detector Comment
1 4960.000 37.50 6.60 4410 7400 -29.890 peak
2 6134.750 36.96 6.22 4318 7400 -30.82 peak
3 T7440.000 38.26 0.64 47.90 7400 -26.10 peak
4 * 9107.500 35.96 12.56 4852 7400 -2548 peak
5 9920.000 34.43 12.14 46.57 7400 -27.43 peak
(5] 11763.00 36.63 11.78 48.41 7400 -2559 peak

Test Result: Pass
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Report No.: BLA-EMC-202406-A0502

Page 34 of 58
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 (2013) Section 6.10.5
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
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:

30MHz-1GHz:

Above 1GHz:

Report No.: BLA-EMC-202406-A0502
Page 35 of 58

Turn table-
3 " Distance3m« 7

Ground plane~

Test Receiver

-

= -
(=

Control PC+ I
1
.

Antenna Tower<. _

Turn table~

Y ! Distance 3m«
\.\J f Antenna Centres]

Ground plane+

Test Receiver+
Control PC+

Antenna Tower«.,_
[
i

i
Anten n:a Centre+

e _._._>i

Turn table+
! Distance 3m+

Ground plane+

Test Receiver+
Control PC+
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6.9.3 Procedure

a)

b)

s))

h)

j)

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

Report No.: BLA-EMC-202406-A0502

[Test mode: TX low channel]; [Polarity: Horizontal]
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Radiated Emission Measurement

Project No.: RE Data :#8 20241712

7.0 dBuV/m

a7

ar

Fi FCC Pant15 [PE] [ \

1

B7 I

b FII i AV

47 H

] peak

T TRRPLE, U TR | L O R ey 4 ﬁ.mﬂ ,,H/

27

17

7.0

2310000 231950 232900 233850  2348.00 [MHz] 2367.00  2376.50 238600 239550  2405.00
Site Polarization: Horizontal Temperatune: (C)
Limit: FCC Part15 (PK) Power: Humidity: %RH
EUT: SLIM TAG
MM: AT2203
Mode: BLE 1M TX 2402
MNote:
Reading Comect WMeasure-
MNo. Mk. Freq. Level Factor ment Limit Ower
MHz dBuv dB dBuvim dBuvim dB Detector Comment
1 2310.000 39.47 -2.89 36.58 7400 -37.42 peak
2 % 2390.000 39.80 -2.70 ar.1o 74.00 -36.90 peak

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

Radiated Emission Measurement

Project No.: RE Data #7 2024712
107.0 dBuV/m

97
ar

77 FEC Partts (PK) ||
f

BT
57 . . . i . i . - FEC Pants (Av)
47 peak
£ ;Wmmwwww,mwﬁw
7

17

7.0
230,000 2319.50 2329.00 2338.50 234800 [MHz] 2367.00 237650 238600 2395 .50 2405.00

Site Polarization: Vertical Temperature: (Ch
Limit: FCC Part15 (PK) Power: Hurmidity: %WRH
EUT: SLIM TAG

MM: AT2203

Mode: BLE 1M TX 2402

Mote:

Reading Comect Measure-
MNo. Mk. Freq. Level Factor ment Limit Owver

MHz dBuv dB dBuvim dBuvim dB Detector Comment

1 2310.000  39.55 -2.89 36.66 74.00 -37.34 peak

2 * 2390.000 39.65 -2.70 36.85 74.00 -37.05 peak

Test Result: Pass

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

Tel: +86-755-23059481
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[Test mode: TX High channel]; [Polarity: Horizontal]
Radiated Emission Measurement
Project No.: RE Data :#9 20241712

107.0 dBuVSm

a7

ar

L /_ FOC Pan15 (P

|/

4
a7 FCC Part15 (AV]
47 %
3 Wﬁ‘iﬁﬂﬂ"ﬂWM'“k
27
17
7.0
2470.000 ZAB0.20 248240 248460  2486.80 MHz] 249120 249340 249560 249780 250000
Site Polarization: Horizontal Temperatirne: {Ch
Limit: FCC Part15 (PK) Power: Humidity: W%RH
EUT: SLIM TAG
MM: AT2203
Mode: BLE 1M TX 2480
Mote:
Reading Comect Measure-
MNo. Mk. Freq. Level F actor ment Limit Ower
MHz dBu\ dB dBuMim dBuMim  dB Detector  Comment
1 * 2483.500 51.96 2.9 49.05 7400 -2495 peak
2 2500.000 41.16 -3.00 38.16 7400 -3584 peak

Test Result: Pass

Q/Z‘/M S ZJ of Tecthnical Services (Shenzthen) Co, Ltd
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[Test mode: TX High channel]; [Polarity: Vertical]
Radiated Emission Measurement
Project No.: RE Data :#10 20241712
107.0 dBuV/m
a7
ar
P
T f— FCC Pan15 (PK)
f 1\
67 f[ L
/ A
- / L ﬁ"\l FCLC ‘:'.'|E_;.':F-_|_.'-,1.-,.l|
47 " '\“\«
ar WW“MkMWWWWMME
27
17
7.0
2470.000 248020 248240 248460 248680 [MHz] 249120 249340 249560 249780  2500.00
Site Polarization: Vertical Temperature: (c
Limit: FCC Part15 (PK) Power: Hurmidity: %RH
EUT: SLIM TAG
MM: AT2203
Mode: BLE 1M TX 2480
MNote:
Reading Comect Measure-
MNo. Mk. Freqg. Level Factor ment Limit Ower
MHz dBuv dB dBuvim dBuvim dB Detector Comment
1 * 2483.500 40.50 -2.91 37.59 7400 -36.41 peak
2 2500.000 39.58 -3.00 36.58 7400 -37.42 peak

Test Result: Pass
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