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1 Certificate of Conformity

Product:
Brand:

Model:

Applicant:
Test Date:

Standards:

Wireless Speaker Led Lamp

H6028A BLK, H6028A WHT, H6028B BLK, H6028B WHT, NCH6028 BLK, NCH6028
WHT, YH6028 BLK, YH6028 WHT

Enchante Accessories
Jan.07 to Feb.24, 2025

47 CFR FCC Part 15, Subpart C (Section 15.247)
ANSI C63.10:2020

The above equipment has been tested by BUREAU VERITAS ADT (Shanghai) Corporation, and found

compliance with the requirement of the above standards. The test record, data evaluation & Equipment Under

Test (EUT) configurations represented herein are true and accurate accounts of the measurements of the

sample’s EMC characteristics under the conditions specified in this report.

Prepared by :

Approved by :

Yuan Zf”a“}’

, Date:

Feb.25, 2025
Yuan ZHANG
Project Engineer
ng T”‘
, Date:
Feb.25, 2025

Sean YU

RF Supervisor

Report No.: CPSD-ESH-P25010188B-2 Page No. 6 / 54 Report Format Version: 6.1.1




BUREAU
VERITAS

2 Summary of Test Results

The EUT has been tested according to the following specifications:

47 CFR FCC Part 15, Subpart C (SECTION 15.247)
FCC
Test Item Result Remarks
Clause
15.203 Antenna Requirement PASS No antenna connector is used.
15.207 AC Power Conducted Emission PASS Meet the requirement of limit.
15.247(a)(2) Minimum 6dB Bandwidth PASS Meet the requirement of limit.
15.247(b) Conducted Output Power PASS Meet the requirement of limit.
15.247(e) Power Spectral Density PASS Meet the requirement of limit.
15.247(d) Condl\L;Icted Band Edges PASS Meet the requirement of limit.
easurement
15.247(d) Conducted Spurious Emissions PASS Meet the requirement of limit.
15.247(d) Emissions in Le:;gcszted frequency PASS Meet the requirement of limit.
15.205/
15.209/ Radiated Emissions Measurement PASS Meet the requirement of limit.
15.247(d)
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2.1 Test Instruments

Equipment Manufacturer Model No. | Serial No. | Last Cal. Next Cal.
Loop Antenna ETS-LINDGREN 6502 E1A1039 Jul.30,24 Jul.29,26
Hybrid Antenna(25MHz-1.5GHz)| Schwarzbeck VULB9168 E1A1001 | Mar.28,24 | Mar.27,26
Horn Antenna(1GHz -18GHz) Schwarzbeck | BBHA9120D | E1A1017 | Jul.31,24 Jul.30,26
zﬁt“et:ﬁ;il‘;ggjgg COM-POWER |  AH-840 E1A1040 | Jul.31,24 | Jul.30,26
Pre-Amplifier(100kHz-1.3GHz) Agilent 8447D E1A2001 | Feb.17,25 | Feb.16,26
Pre-Amplifier(0.5GHz-18GHz) EMCI EMC184045SE| E1A2009 Jul.02,24 Jul.01,25
Pre-Amplifier(18GHz-40GHz) EMCI EMCO051845SE| E1A2008 | Aug.15,24 | Aug.14,25
EMI test recerver R&S ESR26 E1R1009 | Sep.03,24 | Sep.02,25
Spectrum Analyzer Keysight N9030B E1S1003 | Aug.28,24 | Aug.27,25
Spectrum Analyzer Keysight N9020A E1S1004 | Feb.18,25 | Feb.17,26
EMI test recerver R&S ESR3 E1R1008 | May.31,24 | May.30,25
LISN R&S ENV216 E1L1013 | Aug.12, 24 | Aug.11, 25
Humidity&Temp Tester ESPEC SE TH-Z-042U| C1THO002 | Jun.04,24 | Jun.03,25

RF Control Unit Toscend JS0806-2 E1C5003 N/A N/A

Test Software Toscend JS32-CE N/A N/A N/A

Test Software Toscend JS32-RE N/A N/A N/A

Test Software Toscend JS1120 N/A N/A N/A

Test Software Toscend JS1120-3 N/A N/A N/A
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2.2 Measurement Uncertainty
Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT:

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=2.

Expanded uncertainty
Measurement Frequency
(k=2) (*)
AC Power line conducted emissions 150kHz ~ 30MHz 2.56 dB
Radiated Emissions up to 1 GHz 30MHz ~ 1GHz 4.86 dB
Radiated Emissions above 1 GHz Above 1GHz 4.96 dB

2.3 Modification Record

There were no modifications required for compliance.
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3 General Information

3.1 General Description of EUT

Product Wireless Speaker Led Lamp

Brand -

Model H6028A BLK, H6028A WHT, H6028B BLK, H6028B WHT, NCH6028 BLK,
NCH6028 WHT, YH6028 BLK, YH6028 WHT

Difference All models are same except appearance and model name.

Power Rating 5Vdc, 1A

Modulation Type GFSK

Modulation Technology

Bluetooth Low Energy

Operating Frequency

2402MHz ~ 2480MHz

Number of Channel

40

Output Power

2.73 dBm

Antenna Type

PCB Antenna

Antenna Connector

Antenna Gain

2.57dBi

Note:

1. For more details, please refer to the User’'s manual of the EUT.
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3.2 Description of Test Modes
40 channels are provided for Bluetooth LE.
CHANNEL FREQUENCY CHANNEL FREQUENCY
0 2402 MHz 20 2442 MHz
1 2404 MHz 21 2444 MHz
2 2406 MHz 22 2446 MHz
3 2408 MHz 23 2448 MHz
4 2410 MHz 24 2450 MHz
5 2412 MHz 25 2452 MHz
6 2414 MHz 26 2454 MHz
7 2416 MHz 27 2456 MHz
8 2418 MHz 28 2458 MHz
9 2420 MHz 29 2460 MHz
10 2422 MHz 30 2462 MHz
11 2424 MHz 31 2464 MHz
12 2426 MHz 32 2466 MHz
13 2428 MHz 33 2468 MHz
14 2430 MHz 34 2470 MHz
15 2432 MHz 35 2472 MHz
16 2434 MHz 36 2474 MHz
17 2436 MHz 37 2476 MHz
18 2438 MHz 38 2478 MHz
19 2440 MHz 39 2480 MHz
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3.2.1 Test Mode Applicability:
EUT Applicable to
Configure Description
Mode RE 2 1G RE<1G PLC APCM
- v v v v -
Where RE21G: Radiated Emission above 1GHz RE< 1G: Radiated Emission below 1GHz
PLC: Power Line Conducted Emission APCM: Antenna Port Conducted Measurement

Radiated Emission Test (Above 1 GHz):

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION
CONFIGURE MODE
CHANNEL CHANNEL TYPE
MODE
- BLE 0to 39 0, 19, 39 GFSK

Radiated Emission Test (Below 1 GHz):

XI Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION
CONFIGURE MODE
CHANNEL CHANNEL TYPE
MODE
- BLE 0to 39 0 GFSK
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Power Line Conducted Emission Test:

X

X

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity

architecture).

Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION
CONFIGURE MODE
CHANNEL CHANNEL TYPE
MODE
- BLE 0to 39 0 GFSK

Antenna Port Conducted Measurement

X

X

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity

architecture).

Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION
CONFIGURE MODE
CHANNEL CHANNEL TYPE
MODE
- BLE 0to 39 0, 19, 39 GFSK

3.2.2 Test Condition:

Applicable to Normal Environmental Conditions Normal Input Power
RE 2 1G 23deg. C, 58%RH AC 120V 60Hz
RE < 1G 23deg. C, 58%RH AC 120V 60Hz
PLC 23deg. C, 58%RH Powered by battery
APCM 25deg. C, 60%RH AC 120V 60Hz, AC 230V 50Hz
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3.3 Duty Cycle of Test Signal
Test Mode Antenna Channel [MHZ] Duty Cycle [%] 10log(1/x) Factor[dB]
2402 67.74 1.69
BLE_1M Antl 2440 67.74 1.69
2480 68.25 1.66

Note: Duty Cycle Factor=10* Log[1/Duty Cycle(%)*100], Duty Cycle= Ton/Tperiod *100%
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3.4 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.

NO. PRODUCT BRAND/ Manufacturer MODEL NO.
Laptop Lenovo L470
Adaptor -- KAO6E-0501000US

3.5 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the

requirements of the following standard:

FCC Part 15, Subpart C (15.247)

KDB 558074 D01 DTS Meas Guidance v05r02

ANSI C63.10:2020

All relaxed test items have been performed and recorded as per the above standard.
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4  Test Procedure and Results

4.1 AC Power Conducted Emission

4.1.1 Limits

Frequency (MHz)

Conducted Limit (dBuV)

Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

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 to 0.50MHz.

4.1.2 Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/ 50uH
of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted

interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was

not recorded.

NOTE: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP)
and average detection (AV) at frequency 0.15MHz-30MHz.

4.1.3 Deviation from Test Standard

No deviation.

Report No.: CPSD-ESH-P25010188B-2

Page No. 17 / 54

Report Format Version: 6.1.1




BUREAU
VERITAS

4.1.4 Test Setup

/ Vertical Ground
Reference Plane / Test Receiver

B ——_— L1
o O © O
40cm EUT _ fdocoo
80cm
|L|SNh
Ll |l Il

\ Horizontal Ground
Reference Plane

Note: 1.Support units were connected to second LISN.

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.1.5 EUT Operating Conditions

Same as 4.1.6.

IH
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4.1.6 Test Results

Phase

Quasi-Peak (QP) /

Line (L) Average (AV)

Detector Function

Power supply

AC 120V, 60Hz

Test Mode Charging and working
110 - " o
100
o0
80 -
7o
s 60 L r——— N
i 40 a4 1A
a0 g \: A
204 _ iy
10+
ol
10+
20 ' + b — s ' b b 4 1
150k M 10M oM
Frequency[Hz]
N Detector o
Final Data List
QP QP QP QP AV AV AV AV
NO. [Fh;ﬁg'] Fﬁ:chtt]ar Reading Value Limit Margin | Reading Value Limit Margin
[dBpV] | [dBpV] | [dBuV] [dB] (dBpV] | [dBuV] | [dBuV] [dB]
1 0.40 9.48 30.87 40.35 57.83 17.48 20.95 30.43 47.83 17.40
2 0.48 9.50 30.75 40.25 56.26 16.01 17.27 26.77 46.26 19.49
3 0.88 9.38 31.70 41.08 56.00 14.92 15.50 24.88 46.00 21.12
4 1.28 9.46 36.53 45.99 56.00 10.01 2415 33.61 46.00 12.39
5 2.55 9.62 31.90 41.52 56.00 14.48 23.06 32.68 46.00 13.32
6 3.70 9.64 29.34 38.98 56.00 17.02 21.20 30.84 46.00 15.16
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Limit value - Emission level

4. Correction factor = Insertion loss + Cable loss

5. QP/AV Value= QP/AV Reading Value+ Correction factor

Report No.: CPSD-ESH-P25010188B-2

Page No. 19 / 54

Report Format Version: 6.1.1



BUREAU

Quasi-Peak (QP) /
D r Function
Phase Neutral (N) etector Functio Average (AV)
Power supply AC 120V, 60Hz
Test Mode Charging and working
o F art L n
100+
o0
80 -
70
= of _______*——————__
g 40 AL A .
30 A -
20+ 1
10+
04
104
-20 + + + + + Lt + + + + + + — + 1
150k M 10M oM
Frequency{Hz]
T - Det l_ _
Final Data List
QP QP QP QP AV AV AV AV
NO. [FI.\EGHC;'] Fﬁchtt]ar Reading Value Limit Margin | Reading | Value Limit Margin
[dBuV] | [dBpV] | [dBuV] [dB] [dBuV] | [dBuV] | [dBuV] [dB]
1 0.40 9.50 33.47 42.97 57.87 14.90 20.88 30.38 47.87 17.49
2 0.47 9.48 36.45 45.93 56.46 10.53 26.93 36.41 46.46 10.05
3 1.29 9.48 41.67 51.15 56.00 4.85 26.99 36.47 48.00 9.53
4 2.1 9.62 36.59 46.21 56.00 9.79 26.19 35.81 46.00 10.19
5 2.62 9.67 33.07 42.74 56.00 13.26 21.03 30.70 48.00 15.30
6 3.87 9.66 28.91 38.57 56.00 17.43 17.22 26.88 46.00 19.12
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Limit value - Value level

4. Correction factor = Insertion loss + Cable loss

5. QP/AV Value= QP/AV Reading Value+ Correction factor
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. . uasi-Peak (QP) /
Phase Line (L) Detector Function Q (QP)
Average (AV)
Power supply AC 230V, 50Hz
Test Mode Charging and working
FCC Part15 CLASS B(L)
1104~
100+
904
801
?D——_
- 60———____—____‘———-__\____ Limi
g s _ .
T oW R e ‘”“*‘fm-* «ﬁ'“vmw&'w e
a4 ) : Y -"J"-I_'_""' BRI || :,_.' |l W I W
WAL STy ' Iihil il I|
204V [ Vet 11 |
ol . { W
o4
A0
-20 . . b + b + + b . + b + 3 + . b ’ 1
150k M 10M 30m
Frequency[Hz]
— QP Li —_—pK  —
Final Data List
QP QP QP QP AV AV AV AV
NO. [FI\EGH%] Fﬁcht‘]ar Reading Value Limit Margin | Reading Value Limit Margin
[dBpV] | [dBpV] | [dBuV] [dB] [dBpV] | [dBuV] | [dBuV] [dB]
1 0.20 9.79 28.32 38.11 63.65 25.54 15.20 24.99 53.65 28.66
2 0.40 9.58 29.52 39.10 57.79 18.69 22.64 32.22 47.79 15.57
3 0.90 9.48 28.75 38.23 56.00 17.77 16.18 25.66 46.00 20.34
4 1.39 9.60 34.38 43.98 56.00 12.02 24.03 33.63 46.00 12.37
5 2.54 9.70 31.90 41.60 56.00 14.40 22.73 32.43 46.00 13.57
6 3.78 9.78 31.33 41.11 56.00 14.89 21.92 31.70 46.00 14.30
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Limit value - Emission level

4. Correction factor = Insertion loss + Cable loss

5. QP/AV Value= QP/AV Reading Value+ Correction factor
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Quasi-Peak (QP) /
Phase Neutral (N) Detector Function Average (AV)
Power supply AC 230V, 50Hz
Test Mode Charging and working
FCC Part15 CLASS B{(N)
1104
100+
904
80+
T . s
< 60 ———__________‘__—___ F an ZLASS B-QP Limit
g sl . e
g 40+ A vl \ BT | oA, -'-I" '-ll'w‘hu‘%iil‘ b'-‘;'f',l'l'fﬁ“""'i'wﬁ“u'ﬂw $°
SR _ i _‘-.. l.i|\|_._-;r~ﬁ(‘|.'il“‘-'w!l-l.mr-'.". ’fr\ﬂw‘\( f .
204 VALY W
10 L I
o4
A0
-20 . . b ’ b + . b . + b b 3 b . o ’ 1
150k M 10M 30m
Frequency[Hz]
— QP Lir —PK  —
Final Data List
QP QP QP QP AV AV AV AV
NO. [FI\EGH%] Fﬁlcat?r Reading Value Limit Margin | Reading Value Limit Margin
[dBpV] | [dBpV] | [dBuV] [dB] [dBpV] | [dBuV] | [dBuV] [dB]
1 0.20 9.77 31.20 40.97 63.62 22.65 16.67 26.44 53.62 27.18
2 0.49 9.57 32.18 41.75 56.24 14.49 21.99 31.56 46.24 14.68
3 1.17 9.57 35.01 44.58 56.00 11.42 22.51 32.08 46.00 13.92
4 1.33 9.60 39.24 48.84 56.00 7.16 26.74 36.34 46.00 9.66
5 2.76 9.73 32.33 42.06 56.00 13.94 2217 31.90 46.00 14.10
6 22.88 10.08 22.59 32.67 60.00 27.33 9.77 19.85 50.00 30.15
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Limit value - Emission level

4. Correction factor = Insertion loss + Cable loss

5. QP/AV Value= QP/AV Reading Value+ Correction factor
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4.2 Minimum 6dB Bandwidth
4.2.1 Limit

For digital modulation systems, the minimum 6dB bandwidth shall be at least 500 kHz

4.2.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.2.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” for
compliance to FCC 47CFR 15.247 requirements (clause 8.2).

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kHz, VBW = 3 -
RBW, peak detector with maximum hold) is implemented by the instrumentation function.

4.2.4 Deviation of Test Standard

No deviation.
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4.2.5 Test Results

Test Mode | Antenna C[rm;‘]e' DTS BW [MHZ] | FL[MHZ] FH[MHz] | Limit [MHZ] | Verdict
2402 0.660 2401.664 2402.324 >=0.5 PASS
BLE_1M Antl 2440 0.680 2439.656 2440.336 >=0.5 PASS
2480 0.652 2479.656 2480.308 >=0.5 PASS
99% Occupied Channel Bandwidth
Channel . .
Test Mode | Antenna [MHZ] OCB [MHZ] FLIMHZ] FH[MHZ] LimitfMHz] | Verdict
2402 0.99042 2401.5171 2402.5075 PASS
BLE_1M Antl 2440 0.99621 2439.5083 2440.5045 PASS
2480 0.99917 2479.5065 2480.5056 PASS
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BLE_1M_Antl_2402

Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

AMkr3 660 kHz
Ref Offset 11.76 dB
Ref 20.00 diBm 0.053 dBj

[B Keyght Spectrum Analyzer - Swept SA e
RL \: 0 A 12:32:01 AM Feb F
Center Freq 2.402000000 GHz #Avg Type: RMS T requency
Auto Tune
)

Center 2.402000 GHz Span 4.000 MHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

ON__ | FUNCTION v LUE

2 AD1 854 Gz 3457 dBm ___

CenterFreq
2.402000000 GHz

BLE_1M_Antl_2440

=y KM\;M SDKMIM Analyzer - Swept SA

¥ T 12:34:50 AM Feb
Cenler Freq 2.440000000 GHz #Avg Type: RMS i
TNO: Wide —+- Trig: FreeRun Avg|Hold: 100/100
IFGainow #Atten: 30 dB

1.9 AMkr3 680 kHz
Ref Offset 11.99 dB 0.526 dB

Ref 20.00 dBm LA ||

Center 2.440000 GHz Span 4.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

LRy

G

E |;
5%
;§§ %

Center Freq
2,440000000 GHz

2

Freq Offs

BLE_1M_Ant1_2480

B eysight Spectrum Analyzer - Swept 54
RL 12:53:10 4 Feb

Center Freq 2.480000000 GHz #Avg Type: RMS
SR Wige e~ Trig: Free Run Avg|Hold: 100/100
\FGain-Low #Aten: 30 dB
AMkr3 652 kHz
Ref Offset 11.99 dB
Ref 20.00 dEm 126 dBj

Center 2.480000 GHz Span 4.000 MHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

all Il
Ll [
i N z

S s

[}

1iH L
1 H
8 2

Frequency

CenterFreq
2.480000000 GHz

E

23onvonnmna i

sG
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Occupied Channel Bandwidth

BLE_1IM_Antl_2402

B ceysight Spectrum Analyzer - Occupied BW
o A 12:32:09 M Feb 14, 2025
Radio Std: None

Center Freq: 2.402000000 GHz Frequency
w Trig: Free Run Avg|Hold: 100/1

#Aten: 30 dB

Center Freq 2.402000000 GHz
A GainLow Radio Device: BTS

Ref Offset 11.76 dB 2.401736 GHz

Ref 20.00 dBm

Center 2.402 GHz
#Res BW 43 kHz

Occupied Bandwidth

#VBW 130 kHz

Total Power

990.42 kHz

Transmit Freq Error
x dB Bandwidth

12.288 kHz

OBW Power

1.183 MHz x dB

2.0510 dBm|

CenterFreq
2.402000000 GHz

Span 4 MHz
Sweep 2.067 ms

8.92 dBm

99.00 %
-26.00 dB

BLE_1M_Antl_2440

B Keysight Spectrum Analyzer - Occupied BW
RL R

HIFGain:Low

Center Freq 2.440000000 GHz

™ Trig: Free Run
#Atten: 30 dB

Center Freq: 2.440000000 GHz
Avg|Held: 100/100

12:35:06 AM Feb 1
Radio Std: None

Radio Device: BTS

Ref Offset 11.99 dB
Ref 20.00 dBm

Center 2.44 GHz
Res BW 43 kHz

Occupied Bandwidth

#VBW 130 kHz

Total Power

996.21 kHz

Transmit Freq Error
x dB Bandwidth

6.432 kHz
1.200 MHz

OBW Power
x dB

Mkr1

Center Freq
2,440000000 GHz

Span 4 MHz,
Sweep 2,067 ms

9.05 dBm

99.00 %
-26.00 dB

STATUS

BLE_1M_Antl_2480

Ref Offset 11.99 dB
Ref 20.00 dBm

Center 2.48 GHz
#Res BW 43 kHz

Occupied Bandwidth

Center Freq: 2.480000000 GHz
Avg|Hold: 100/100

™ Trig: FreeRun
#Atten: 30 dB

#VBW 130 kHz

Total Power

999.17 kHz

Transmit Freq Error
x dB Bandwidth

6.041 kHz
08 MHz

OBW Power
x dB

12:53:17 AM Feb 14, 2025
Radio Std: None

Frequency

Radio Device: BTS

Span 4 MHz
Sweep 2.067 ms

9.21 dBm

99.00 %
-26.00 dB
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4.3 Conducted Output Power
4.3.1 Limit

For systems using digital modulation in the 2400 - 2483.5 MHz bands: 1 Watt (30 dBm)

4.3.2 Test Setup

SPECTRUM
Attenuator | ANALYZER

EUT

4.3.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” for
compliance to FCC 47CFR 15.247 requirements (clause 9.2.2.4).

a) Set RBW = DTS bandwidth

b) Set VBW = 3 RBW.

c) Set Span = 3 RBW.

d) Sweep time = No faster than coupled (auto) time..
e) Detector = peak

f) Trace mode = max hold.

g) Allow trace to fully stabilize

h) Use peak marker function to determine the peak amplitude level.

4.3.4 Deviation of Test Standard

No deviation.
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4.3.5 Test Results

Test Mode Antenna Channel [MHZ] Power [dBm] Limit [dBm] Verdict
2402 2.39 <=30 PASS
BLE_1M Antl 2440 2.62 <=30 PASS
2480 2.73 <=30 PASS
Channel Gain imi
Test Mode | Antenna [MHz] IE, do;vrﬁlr [dB] [E:;E] [la'énr:] Verdict
2402 2.39 2.57 4.96 <=36 PASS
BLE_ 1M Antl 2440 2.62 2.57 5.19 <=36 PASS
2480 2.73 2.57 5.30 <=36 PASS
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BLE_1M_Antl_2402

[ Keysight Spectrum Analyzer - Swept SA
RL

#Avg T 3 RM.E
Center Freq 2402000000 GHz _____ [N, ShvaTops: IS

IFGain:Low #Atten: 30 dB

—_——

— r Auto Tune
Ref Offset 1 a8 Mkr1 2.401 TUEEP GH2]
Ref 20.00 dBm 2.387 dBm

CenterFreq
2.402000000 GHz

StartFreq|
2.399000000 GHz

Stop Freq|
2.406000000 GHz

CF Step
600.000 kHz

Center 2.402000 GHz Span 6.000 MHz|
#Res BW 2.0 MHz #VBW 6.0 MHz 1.067 ms (8001 pts)

BLE_1M_Antl_2440

B Keysight Spectrum Analyzer - Swept S
RL

Center Freq 2.440000000 GHz #Avg Type: RMS
TNO  Fast —r- Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 1199 dB
Ref 20.00 dBm

Center Freq
2,440000000 GHz

StartFreq
2.437000000 GHz

Stop Freq
2.443000000 GHz

'U|

CF Stej
600.000 kHz

Center 2.440000 GHz Span 6.000 MHz|
#Res BW 2.0 MHz #VBW 6.0 MHz 1.067 ms (8001 pts)

BLE_1M_Ant1_2480

i

[ Keysight Spectrum Analyzer - Swept SA
RL

#Avg Type: RMS
Center Freq 2.480000000 GHz . Av;l‘aﬂox{g:e‘m“m

NO: Fa
IFGain:Low #Atten: 30 dB

—_——

Auto Tune|

Ref Offset 11.99 dB
Ref 20.00 dBm 2.728 dBm

CenterFreq
2.480000000 GHz

StartFreq|
2.477000000 GHz

Stop Freq|
2.483000000 GHz

CF Step

Center 2.480000 GHz Span 6.000 MHz|
067 ms (8001 pts)|
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4.4  Power Spectral Density
4.4.1 Limit

The Maximum of Power Spectral Density Measurement is 8 dBm.

4.4.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.4.3 Test Procedures

The power output per FCC § 15.247(e) was tested according to DTS test procedure of “KDB558074 D01
DTS Meas Guidance” (clause 10.5) for compliance to FCC 47CFR 15.247 requirements.

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span >1.5 times the DTS bandwidth.

c) Set the RBW to: 3kHz < RBW < 100 kHz.

d) Set the VBW = 3 xRBW.

e) Detector = peak.

f) Sweep time = No faster than coupled (auto) time..

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.

j) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

4.4.4 Deviation of Test Standard

No deviation.
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4.4.5 Test Results
Test Mode Antenna C[r,:/m;]e ! PSD[dBm/3kHZz] Limit[dBm/3kHz] Verdict
2402 1.19 <=8 PASS
BLE_1M Antl 2440 1.30 <=8 PASS
2480 1.50 <=8 PASS
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BLE_1M_Antl_2402

[ Keysight Spectrum Analyzer - Swept SA
RL

. : #Avg T 3 RM.E
Center Freq 2402000000 GHz SN faraiTipe: RME

IFGain:Low #Atten: 30 dB

—_——

— Tune|
MKkr1 2.401 732 39 G Hz) A
Ref 20.00 dBm_ 1.188 dBm

CenterFreq
2.402000000 GHz

StartFreq|
2.401488500 GHz

Stop Freq|
2.402611500 GHz

__________
CF Step
102.300 kHz|

Center 2.4020000 GHz Span 1.023 MHz|
#Res BW 3.0 kHz #VBW 10 kHz 34.00 ms (30000 pts)

BLE_1M_Antl_2440

B Keysight Spectrum Analyzer - Swept S
RL

Center Freq 2.440000000 GHz #Avg Type: RMS
TNO: Wide —+- Trig: FreeRun Avg|Hold: 100/100
1FGainow #Atten: 30 dB

Ref Offset 1199 dB
Ref 20.00 dBm

Center Freq
2,440000000 GHz

StartFreq
2.439473000 GHz

Stop Freq
2.440527000 GHz

'U|

CF Stej
105.400 kHz|
Auto Man

Freq Offset
0 Hz|

Center 2.4400000 GHz Span 1.054 MHz|
#Res BW 3.0 kHz #VBW 10 kHz 34.00 ms (30000 pts)

BLE_1M_Ant1_2480

i

[ Keysight Spectrum Analyzer - Swept SA
RL

E 12:53:36 AM Feb

Freq 2.480000000 #Avg Type: RMS T n
Center Frea 248000000 :Wiae--- Trig: Free Run Avg|Hold: 100/100
\FGain-Low #Aten: 30 dB

Frequency

— = Auto Tune
Mkr1 2.479 726 00 GHZ
Ref Offset 11.99 dB
Ref 20.00 dBm 1.496 dBm

CenterFreq
2.480000000 GHz

StartFreq|
2.479434700 GHz

Stop Freq|
2480506300 GHz

§|

F
101.060 kHz|

Center 2.4800000 GHz Span 1.011 MHz|
34.00 ms (30000 pts)
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4.5 Conducted Band Edges Measurement
4.5.1 Limit

Below 20 dB of the highest emission level of operating band (in 100 kHz Resolution Bandwidth).
4.5.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.5.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” (clause
11.0) for compliance to FCC 47CFR 15.247 requirements.

MEASUREMENT PROCEDURE REF

1) Set instrument center frequency to DTS channel center frequency.

2) Set the span to = 1.5 times the DTS bandwidth.

3) Set the RBW = 100 kHz.

4) Set the VBW = [3 x RBWI].

5) Detector = peak.

6) Sweep time = No faster than coupled (auto) time.

7) Trace mode = max-hold.

8) Allow trace to fully stabilize.

9) Use the peak marker function to determine the maximum PSD level.

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

MEASUREMENT PROCEDURE OOBE

1) Set the center frequency and span to encompass frequency range to be measured. Note that the
frequency range might need to be divided into multiple frequency ranges to retain frequency

resolution.

NOTE—the number of points can also be increased for large spans to retain frequency resolution

2) Set the RBW = 100 kHz.

3) Set the VBW = [3 x RBW].

4) Detector = peak.

5) Sweep time = No faster than coupled (auto) time.

6) Trace mode = max-hold.

7) Allow trace to fully stabilize.

8) Use the peak marker function to determine the maximum amplitude level.

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band (excluding
restricted frequency bands) is attenuated by at least the minimum requirements specified in 11.11. Report
the three highest emissions relative to the limit.

4.5.4 Deviation of Test Standard

No deviation.
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4,55 Test Results
Max. Spurious .
Channel Limit
Test Mode | Antenna | ChName Reilee Level Verdict
[MHz] [dBm] [dBm]
[dBm]
Low 2402 2.06 -48.39 <-17.94 PASS
BLE 1M Antl -
- High 2480 2.37 -47.95 <-17.63 PASS
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BLE_1M_Antl_Low_2402

B eysight Spectrum Analyzer - Swept 54 F==)
RL

Center Freq 2.352500000 GHz #Avg Type: RMS T
shamy 4

Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

Auto Tune

Ref Offset 11.76 dB < E G
Ref 20.00 dEm 8.3 ———
CenterFreq

2352500000 GHz|

e

Stop 2.40500 GHz,
#VBW 300 kHz Sweep 3.867 ms (1001 pts)

2.401 745 GHz 2.058 dBm
[ N T17f] 2400000GHz|  -51.443dBm|

-2

n
2.310 000 GHz | -51.420 dBm
2391466 GHz | -48.386 dBm

SoomNanswn

B Keysight Spectrum Analyzer - Swept SA
RL z I . N AUT
Center Freq 2.510000000 GHz #Avg Type: RMS

FNo: Fast —+- Trig: FreeRun AvglHeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 11.99 dB
Ref 20.00 dBm

Center Freq
2610000000 GHz

StartFreq

2.470000000 GHz
4

iR AU A
My, o ¥ it StopFreq
2550000000 GHz

| ——

Stop 2.55000 GHz, CF Step

#VBW 300 kHz Sweep 3.000 ms (1001 pts) 8.000000 MHz
Man
| —|

2.483 50 GHz |
2.500 00 GHz | FreqOffset
2617 92 GHz |

0 Hz|

SowmNamEwN 5

sG -
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4.6 Conducted Spurious Emissions
4.6.1 Limit

Below 20 dB of the highest emission level of operating band (in 100 kHz Resolution Bandwidth).
4.6.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.6.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” (clause
11.0) for compliance to FCC 47CFR 15.247 requirements.

MEASUREMENT PROCEDURE REF

1) Set instrument center frequency to DTS channel center frequency.

2) Set the span to = 1.5 times the DTS bandwidth.

3) Set the RBW = 100 kHz.

4) Set the VBW = [3 x RBWI].

5) Detector = peak.

6) Sweep time = No faster than coupled (auto) time.

7) Trace mode = max-hold.

8) Allow trace to fully stabilize.

9) Use the peak marker function to determine the maximum PSD level.

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

MEASUREMENT PROCEDURE OOBE

1) Set the center frequency and span to encompass frequency range to be measured. Note that the
frequency range might need to be divided into multiple frequency ranges to retain frequency

resolution.

NOTE—the number of points can also be increased for large spans to retain frequency resolution

2) Set the RBW = 100 kHz.

3) Set the VBW = [3 x RBW].

4) Detector = peak.

5) Sweep time = No faster than coupled (auto) time.

6) Trace mode = max-hold.

7) Allow trace to fully stabilize.

8) Use the peak marker function to determine the maximum amplitude level.

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band (excluding
restricted frequency bands) is attenuated by at least the minimum requirements specified in 11.11. Report
the three highest emissions relative to the limit.

4.6.4 Deviation of Test Standard

No deviation.
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4.6.5 Test Results
Test Mode | Antenna Channel FregRange ReflLevel Result Limit verdict
[MHZz] [MHz] [dBm] [dBm] [dBm]
Reference 2.06 2.06 PASS
2402 30~1000 2.06 -52.37 <-17.94 PASS
1000~26500 2.06 -31.44 <-17.94 PASS
Reference 2.18 2.18 PASS
BLE_ 1M Antl 2440 30~1000 2.18 -51.64 <-17.82 PASS
1000~26500 2.18 -30.13 <-17.82 PASS
Reference 2.35 2.35 PASS
2480 30~1000 2.35 -48.19 <-17.65 PASS
1000~26500 2.35 -28.56 <-17.65 PASS
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BLE_1M_Antl_2402_0~Reference

i

B Keysight Spectrum Analyzer - Swept S
L

Center Freq 2.402000000 GHz #Avg Type: RMS
SN Wide v~ Trig: Free Run Avg|Hold: 10110

IFGain:Low #Atten: 30 dB

Mkr1 2.401 736 GHZ]
Ref Offset 11.76 dB
Ref 30.00 dBm 2.058 dBm

Center Freq
2,402000000 GHz

StartFreq
2.400500000 GHz

Stop Freq
2.403500000 GHz

Span 3.000 MHz|
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

BLE_1M_Antl_2402_30~1000

i

B Keysight Spectrum Analyzer - Swept S
RL

o - T 12:33:00 AM Feb 14
Center Freq 515.000000 MHz #Avg Type: RMS T 1
'PNO: Clase Trig: Free Run Avg[Hold: 30/30
IFGain:Low

Auto Tune

Ref Offset 11.76 dB
Ref 15.00 dBm EREE
Center Freq

516.000000 MHz

StartFreq
30.000000 MHz|

Stop Freq|
1.000000000 GHz

Stop 1.0000 GHz
#VBW 300 kHz Sweep 36.00 ms (30001 pts)

BLE_1M_Antl_2402_1000~26500

B eysight Spectrum Analyzer - Swept 54
RL

Center Freq 13.750000000 GHz #Avg Type: RMS Frequency
PHO: Closa Trig: Free Run Avg|Hold: 30/30 v

IFGain-Low #Atten: 20 dB

Ref Offset 11.76 dB
Ref 15.00 dBm

CenterFreq
13750000000 GHz|

StartFreq|
1.000000000 GHz

Stop Freq|
26500000000 GHz

Stop 26.50 GHz
Sweep 938.0 ms (30001 pts)

CF Step
2550000000 GHz|

E

MKF RC SCL % ¥ UNCTION | FUM a0TH F VVALE  ~

Freq Offset|
0Hz,
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BLE_1M_Antl_2440_O~Reference

=y megr« Spectrum Analyzer - Swapt SA

Cenler Freq 2.440000000 GHz d Type: RMS
TNO: Wide —+- Trig: FreeRun Avg|Hold: 10110

1FGainow #Atten: 30 dB
Ref Offset 11,99 dB Mkr1 2.440 261 GHZ|

Ref 30.00 dBm 2.175 dBm

Center Freq
2,440000000 GHz

StartFreq
2.438500000 GHz

Stop Freq
2.441500000 GHz

CF Step

Center 2.440000 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

BLE_1M_Antl_2440_30~1000

3 KM\gM Spectrum Analyzer - Swept SA

Cenler Freq 515.000000 MHz #Avg Type: RMS
ERO: Close - Trig: Free Run Avg[Hold: 30/30

IFGain:Low

Ref Offset 11.99 dB
Ref 15.00 dBm

Center Freq
515.000000 MHz

StartFreq
30.000000 MHz|

Stop Freq|
1.000000000 GHz

Stop 1.0000 GHz
#VBW 300 kHz 36.00 ms (30001 pts)

BLE_1M_Antl_2440_1000~26500

B eysight Spectrum Analyzer - Swept 54
RL

Center Freq 13.750000000 GHz #Avg Type: R
PNO: Closs -+~ 1rig: Free Run Avg|Hold: 30030

IFGain-Low #Atten: 20 dB

Mkr2 4.879 40 GHZ
Ref Offset 11.99 dB
Ref 15.00 dBm 30.133 dBm|

CenterFreq
13750000000 GHz|

StartFreq|
1.000000000 GHz

Stop Freq|
26500000000 GHz

Stop 26.50 GHz
#VBW 300 kHz Sweep 938.0 ms (30001 pts)
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BLE_1M_Antl_2480_O~Reference

=y megr« Spectrum Analyzer - Swapt SA

Cenler Freq 2.480000000 GHz d Type: RMS
e e Trig: Free Run Avg|Hold: 10110

PHO: Wids
IFGain:Low #Atten: 30 dB
Ref Offset 1199 dB
Ref 30.00 dBm

Center Freq
2.480000000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.481500000 GHz

CF Step

Center 2.480000 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

BLE_1M_Antl_2480_30~1000

3 KM\gM Spectrum Analyzer - Swept SA

Cenler Freq 515.000000 MHz #Avg Type: RMS
ERO: Close - Trig: Free Run Avg[Hold: 30/30

\FGaindow ___#Atten: 20 dB

Ref Offset 11.99 dB
Ref 15.00 dBm

Center Freq
515.000000 MHz

StartFreq
30.000000 MHz|

Stop Freq|
1.000000000 GHz

Stop 1.0000 GHz
#VBW 300 kHz 36.00 ms (30001 pts)

BLE_1M_Antl_2480_1000~26500

B eysight Spectrum Analyzer - Swept 54
RL

Center Freq 13.750000000 GHz #Avg Type: RMS
P Closs - Trig: Free Run Avg|Hold: 30/30

IFGain-Low #Atten: 20 dB

Mkr2 4.959 30 GHZ
Ref Offset 11.99 dB Py
Ref 15.00 dBm 8.564 dBm

CenterFreq
13750000000 GHz|

StartFreq|
1.000000000 GHz

Stop Freq|
26500000000 GHz

Stop 26.50 GHz
#VBW 300 kHz Sweep 938.0 ms (30001 pts)
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4.7 Emissions in restricted frequency bands
4.7.1 Test Limit

For 15.205 requirement:

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC partl5,

must also comply with the radiated emission limits specified in Section 15.209(a).

Frequency Frequency Frequency Frequency
(MHz) (MHz) (MHz) (GHz)
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45 - 515
1 0.495 - 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 - 4.128 255 - 25.67 1300 - 1427 8.025 - 85
4.17725 - 417775 375 - 38.25 1435 - 1626.5 9.0 - 9.2
4.20725 - 4.20775 73 - 74.6 1645.5 - 1646.5 9.3 - 95
6.215 - 6.218 74.8 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25 - 134
6.31175 - 6.31225 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 - 156.525 2483.5 - 2500 17.7 - 214
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 - 3354 3600 - 4400 @)
13.36 - 1341 - - --
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All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47CFR
must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209
Frequency Field Strength Measured Distance
[MHZz] [uv/m] [Meters]
0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

4.7.2 Test Procedure Reference

ANSI C63.10 Section 6.3 (General Requirements)

ANSI C63.10 Section 6.6 (Standard test method above 1GHz)

4.7.3 Test Procedures

Peak Field Strength Measurements

RBW = 1MHz
VBW = 3MHz

Detector = peak

N o g s~ w DR

Trace mode = max hold

Sweep time = No faster than coupled (auto) time

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
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Average Measurements above 1GHz (Method VB)(Duty Cycle is constant)

. RBW = 1MHz
. VBW = 3MHz

. Trace mode = max hold

1
2
3
4
5. Sweep time = auto
6
7. Perform a trace average of at least 100 traces.
8

4.7.4 Test Setup

For Radiated emission above 1GHz

EUT& am
Support Llnits

Ant, Towgr

N,

. Detector = RMS (power averaging), Averaging Type= power (RMS)

™,

",
.

Tum Table AbsurbarD_E
150cn] ] I } fWJ‘«;JW\ﬁ

. The EUT shall be configured to operate at the maximum achievable duty cycle.

1=dm
Variable

Ground Plane

Test Receiver
™.

™

. A correction factor [10 log (1 / D)] shall be added to the measurement results, where D is the duty cycle.
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4.7.5 Test Results

BLE_1M_2402_Ant1/ Horizontal
1_; :: ......... # N . - - _.J “
G 232G 233G 234G =G Pr::ﬁ?:;.”“ TG 238G i1
Freq. Fact Level Limit Margi Height
NO. req actor eve m argin Detector g Angle[®] Polarity
[MHz] [dB] [dBpV/im] [dBpV/im] [dB] [em]
23790 | 1029 43.79 74.00 30.21 PK 155 37 Horizontal
23900 | 1026 41.94 7400 32.06 PK 155 270 Horizontal
24018 | 1024 100.13 74.00 -26.13 PK 155 306 Horizontal
BLE_1M_2402_ Antl/ Vertical
% ;:I ...... ............... ........ S—
W - Z i e
o 336G [ 233G 356G PL—_—UEH%::”“ TG 138G i1
Freq. Fact Level Limit Margi Height
NO. red actor eve m argin Detector 19 Angle[”] Polarity
[MHz] [dB] [dBpVIim] [dBpVim] [dB] [em]
1 23790 | 1029 4996 74.00 19.04 PK 155 187 Vertical
2 23900 | 1026 41.80 74.00 2820 PK 155 73 Vertical
24018 | -10.24 103.48 74.00 -29.48 PK 155 203 Vertical
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BLE_1M_2480_Ant1/ Horizontal-PK

i mv""‘" L - — i - aioniBiai A

ZATHG 24855 ZABSG D5G 515G r_“._i:il‘:H_.l 253506 450 5G 2 5855 2 5TS5G

Freq. Fact Level Limit Margi Height
NO. req acior Ve m argin Detector =19 Angle[7] Polarity

[MHz] [dB] [dBpV/m] [dBpW/m] [dB] [cm]
24797 | 1052 93.45 74.00 -19.45 PK 155 144 Horizontal
24835 | 1053 4213 74.00 31.87 PK 155 16 Horizontal
255656 | 1038 4876 7400 2524 PK 155 302 Horizontal

BLE_1M_2480_ Antl/ Vertical

L S s — — -

24756 248506 24856 O 515G :--“-i:i'd:”:l 25350 450 S55G 2 585G 255G
Freq. Fact Level Limit Margi Height

NO. red actor eve m argn Detector 19 Angle[®] Polarity
[MHz] [dB] [dBpVv/m] [dBpV/m] [dB] [cm]

1 24797 | 1052 9924 74.00 -25.24 PK 155 204 Vertical
24835 | 1053 4169 7400 32N PK 155 132 Vertical
24891 -10.55 5117 74.00 16.33 PK 155 191 Vertical
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4.8 Radiated Emission Measurement
4.8.1 Limits

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits specified

as below table.

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (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

NOTE:
1. The lower limit shall apply at the transition frequencies.

2. Emission level (dBuV/m) = 20 log Emission level (uv/m).

3. For frequencies above 1000 MHz, the field strength limits are based on average detector, 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.

4.8.2 Test Procedures

For Radiated emission below 30MHz

a. The EUT was placed on the top of a rotating table 0.1 meters above the ground at a 3 meter chamber room.
The table was rotated 360 degree to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top of

a variable-height antenna tower.

c. Both X and Y axes of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotate table was turned from

0 degree to 360 degree to find the maximum reading.

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

Hold Mode.
Note:
The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at frequency below
30MHz.
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For Radiated emission above 30MHz

a. The EUT was placed on the top of a rotating table 0.1 meters (for below 1 GHz) / 1.5 meters (for above 1
GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees to
determine the position of the highest radiation.

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

c. The height of antenna 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.

d. 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 and the rotatable table was turned from O degrees to 360 degrees to
find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detected function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets

average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz & 360 kHz
for Quasi-peak detection (QP) at frequency below 1 GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1 GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 1/T for
RMS Average (Duty cycle < 98 %) for Peak detection at frequency above 1 GHz.

4. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 10 Hz
(Duty cycle = 98 %) for Average detection (AV) at frequency above 1 GHz.

5. All modes of operation were investigated and the worst-case emissions are reported.

4.8.3 Deviation from Test Standard

No deviation.

Report No.: CPSD-ESH-P25010188B-2 Page No. 47 / 54 Report Format Version: 6.1.1




BUREAU

4.8.4 Test Setup
For Radiated emission below 30MHz
EUT& 3m
Support Units | |
e 1m
Turn Table
J— /
80cm
=
Ground Plane
Test Receiver
\\\\ 1
L P
For Radiated emission 30MHz to 1GHz
Ant. Tower 1-4m
Variable

3m

EUT& |
|

Support ITD'Q\

/Turn Table
Sl]cnzli | |i
L

Ground Plane

Test Receiver

i
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For Radiated emission above 1GHz
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | '
Turn Table D 3
Absorber
{ T MW —
150cn] MMATAANA
= T
Ground Plane
Test Receiver
\ | —
S Db
]

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.8.5 EUT Operating Conditions

a. Placed the EUT on a testing table.

b. Use the software to control the EUT under transmission condition continuously at specific channel

frequency.

4.8.6 Test Results

Radiated Emissions Range 9kHz~30MHz

The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible value

has no need to be reported.
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Radiated Emissions Range 30MHz~1GHz

Below is the worst test data

Channel BLE_2402 Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Horizontal
Power supply AC120V 60Hz
120 FCC Panti5B_CLASSB_3m_Below 1GHz(Horizontal)
100
20
80
g n
§ 60 FOC PEATSE CONSSE I Below 1oz TR Tt
H 50 H
40 I &
; P4 e
20 A e WAMW"" ”
'_?UM IOL}hﬂ 1G
Frequency[Hz]
Final Data List
NG Freq.[ | Reading | Factor Value Limit Margin Detect Height Angle[] Polarit
. etector ngle olari
MHz] [dBpV] [dB] [dBuV/m] | [dBuV/m] [dB] [em] g y
1 30.97 3416 | -12.05 2211 40.00 17.89 QP 200 189 Horizontal
2 47.65 32.38 | -10.56 21.82 40.00 18.18 QP 200 124 Horizontal
3 103.14 | 50.14 | -14.30 35.84 43.50 7.66 QP 200 214 Horizontal
4 159.98 | 33.44 -9.77 23.67 43.50 19.83 QP 200 70 Horizontal
5 762.54 | 32.88 1.29 34.17 46.00 11.83 QP 200 111 Horizontal
6 87429 | 37.78 3.02 40.80 46.00 5.20 QP 200 280 Horizontal
REMARKS:

1. Emission Level(dBuV/m) = Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level
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Channel BLE_2402 Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Vertical
Power supply AC120V 60Hz
110
100
90
80
E 70
E 60 FOUPamTSBjCTASSH | 3im_Belo GETr i)
5 50
| I
40 [ 1 N
\ N o AN 5 NSO SO NSO SRS S S “LL
A e IS Y L W , MMM
o o Frequency[Hz] *
Final Data List
NO Freq.[ | Reading | Factor Value Limit Margin Detector Height Angle[*] Polarit
" | MHz] | [dBupV] | [dB] | [dBuV/m] | [dBpV/m] | [dB] [cm] g Y
1 30.97 46.15 -12.05 34.10 40.00 5.90 QP 185 123 Vertical
2 49.01 45.24 -10.46 34.78 40.00 5.22 QP 100 280 Vertical
3 102.75 | 51.32 | -14.38 36.94 43.50 6.56 QP 162 180 Vertical
4 159.98 | 35.06 9.77 25.29 43.50 18.21 QP 120 167 Vertical
5 242.62 30.56 -10.41 20.15 46.00 25.85 QP 131 239 Vertical
6 948.40 37.19 4.23 41.42 46.00 4.58 QP 119 98 Vertical
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level
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Radiated Emission Range 1GHz~10th Harmonic

Below is the worst test data

Channel

BLE_1M_2402_Antl

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level
No. Frequency ET'esvsellon Limit Margin CoFr;(e:E[:(';lron Anten_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4804.60 53.58 74.00 20.42 -3.03 H PK
2 4804.60 48.30 54.00 5.70 -3.03 H AV
3 4804.60 56.03 74.00 17.97 -3.03 V PK
4 4804.60 50.82 54.00 3.18 -3.03 V AV
5 7206.70 43.04 74.00 30.96 3.97 H PK
6 7206.70 35.85 54.00 18.15 3.97 H AV
7 7206.70 43.08 74.00 30.92 3.97 V PK
8 7206.70 35.91 54.00 18.09 3.97 Vv AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Limit value — Emission Level

Channel

BLE_1M_2440_Antl

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level
Emission o . Correction
No. Frequency Level Limit Margin [ Anten_na S
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4881.10 55.09 74.00 18.91 -2.87 H PK
2 4881.10 49.45 54.00 4.55 -2.87 H AV
3 4881.10 57.47 74.00 16.53 -2.87 \Y, PK
4 4881.10 52.51 54.00 1.49 -2.87 Y, AV
5 7320.60 44.18 74.00 29.82 3.42 H PK
6 7320.60 37.22 54.00 16.78 3.42 H AV
7 7320.60 44.62 74.00 29.38 3.42 Y, PK
8 7320.60 37.14 54.00 16.86 3.42 Vv AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Limit value — Emission Level

Report No.: CPSD-ESH-P25010188B-2

Page No. 52 / 54

Report Format Version: 6.1.1




BUREAU

Channel BLE_1M_2480_Antl Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission - ] Correction
No. Frequency Level Limit Margin Factor Anten_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4961.00 52.61 74.00 21.39 -2.56 H PK
2 4961.00 48.21 54.00 5.79 -2.56 H AV
3 4961.00 57.39 74.00 16.61 -2.56 V PK
4 4961.00 51.44 54.00 2.56 -2.56 V AV
5 7441.30 43.84 74.00 30.16 3.94 H PK
6 7441.30 38.27 54.00 15.73 3.94 H AV
7 7441.30 43.46 74.00 30.54 3.94 \Y PK
8 7441.30 37.81 54.00 16.19 3.94 Vv AV

REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).

- END -
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