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1. GENERAL INFORMATION
1.1 Product Description for Equipment Under Test (EUT)

Client Information

Applicant:

TIC AUDIO INC

Address of applicant:

15224 STAFFORD STREET CITY OF INDUSTRY, CA 91744, USA

Manufacturer :

Shenzhen Accolade Sound Technology Co., Ltd.

Address of manufacturer:

Room 3010, 3rd, C1, Yintian Industrial Zone, Yantian Area, Xixiang,
Baoan, Shenzhen, China

General Description of E.U.T

Items Description

EUT Description: Bluetooth Speaker
Model No.: BA2
Supplementary model: Bilbao

Trade Mark: TIC

BT Module V2.1 + EDR
Frequency Band: 2402~2480MHz
Number of Channels: 79

Type of Modulation: GFSK, Pi/4 DQPSK, 8-DPSK
Antenna Gain 0-dBi

Antenna Type: PCB Antenna
Power Supply: DC 18V, 2A

Adapter information:

Adapter 1:CB65-180200W

Input: AC 100~240V, 50/60Hz, 1A
Output: DC18V, 2A

Adapter 2:LY036SPS-180200W2
Input: AC 100~240V, 50/60Hz, 1A
Output: DC18V, 2A

Remark: * The test data gathered are from the production sample provided by the manufacturer.
* Supplementary model has the same base board circuit, the name is different.

* We test all adapters, the adapter LYO36SPS-180200W2 show the worst data. So we chose it for data

in the report.
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1.2 Related Submittal(s) / Grant (s) and Test Methodology

FCC Rules Part 15.247: Frequency Hopping, Direct Spread Spectrum and Hybrid Systems that
are in operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

ANSI C63.10-2013: American National Standard for Testing Unlicensed Wireless Devices.

DA 00-705: Filing and Measurement Guidelines for Frequency Hopping Spread Spectrum Systems

1.3 Test Facility

All measurement required was performed at laboratory of Shenzhen CTL Testing Technology Co., Ltd.
Floor 1-A, Baisha Technology Park, No. 3011, Shahexi Road, Nanshan, Shenzhen 518055 China
There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites
meet the requirements in documents ANSI C63.4 and CISPR 22/EN 55022 requirements.

FCC — Registration No.: 970318

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been registered and fully described
in a report filed with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files. Registration 970318, December, 2013.

IC Registration No.: 9618B

The 3m alternate test site of Shenzhen CTL Testing Technology Co.; Ltd. EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with
Registration No.: 9618B on November 13, 2013.

Report No.: HCT16IR235E Page 5 of 74 FCC ID: 2AJNG-BA2
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2. SYSTEM TEST CONFIGURATION
2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

2.2 EUT Exercise

The calibrated antennas used to sample the radiated field strength are mounted on a non-conductive,
motorized antenna mast 3 or 10 meters from the leading edge of the turntable.

2.3 General Test Procedures

Conducted Emissions: The EUT is placed on the table, which is 0.8 m above ground plane According
to the requirements in ANSI C63.10-2013 Conducted emissions from the EUT measured in the
frequency range between 0.15 MHz and 30MHz using CISPR Quasi-Peak detector mode.

Radiated Emissions: The EUT is a placed on as turntable, which is 0.8 m above ground plane. The
turntable shall rotate 360 degrees to determine the position of maximum emission level. EUT is set 3m
away from the receiving antenna, which varied from 1m to 4m to find out the highest emission. And
also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical. In order to find out the maximum emissions, exploratory radiated emission
measurements were made according to the requirements in ANSI C63.10-2013.

2.4 Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16 - 4
“Specification for radio disturbance and immunity measuring apparatus and methods — Part 4:
Uncertainty in EMC Measurements® and is documented in the Shenzhen CTL Testing Technology Co.,
Ltd. quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of
devices similar to that tested may result in additional deviation. The manufacturer has the sole
responsibility of continued compliance of the device.

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Parameter Uncertainty
Transmitter power conducted +/- 0.57 dB
Transmitter power Radiated +/-2.20 dB
Conducted spurious emission 9KHz-40 GHz +/-2.20 dB
Power Line Conducted Emission +/- 3.20 dB
Radiated Emission +/-4.32 dB

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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2.5 Measure Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

The spectrum analyzer offset is derived from RF cable less and attenuator factor.
Offset= RF cable less+ attenuator factor.
Note: Using a temporary antenna connector for the EUT when the conducted measurements are

performed.
Equipment Manufacturer Model No. Frequency range(GHz) | Attenuation values(dBm)
1-12 0.08
Line Zhenjiang south electronic RG316 <1G 0.03
>12G 1.00
1-12 0.01
Connector Zhenijiang south electronic SMA-K/N-J <1G 0.005
>12G 0.03
<
oo - 0349530
E 200
2,
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2.6Test Equipment List and Details

Test equipments list of Shenzhen CTL Testing Technology Co., Ltd.

No. | Instrument no. Equipment Manufacturer Model No. S/IN CaII;?JT;tor . Due
alculator
1 | BCT-EMC001 | EMI Test Receiver R&S ESCI 100687 2016-7-25 2017-7-24
2 | BCT-EMC002 | EMI Test Receiver R&S ESPI 100097 2016-10.-1 | 2017-10-31
3 | BCT-EMC003 Amplifier HP 8447D 1937A02492 2016-7-25 2017-7-24
TRILOG
4 | BCT-EMCO18 | Broadband Test- | SCHWARZBECK | VULB9163 9163-324 2016-7-25 2017-7-24
Antenna
5 | BCT-EMC021 Triple-Loop EVERFINE LLA-2 711002 2016-10-1 | 2017-10-31
Antenna
6 | BCT-EMC026 irﬂggggg FRANKONIA FLL-75 1020A1109 2016-7-25 2017-7-24
7 | BCT-EMC029 6DB Attenuator FRANKONIA N/A 1001698 2016-7-25 2017-7-24
8 | BCT-EMC032 | 10dB attenuator E,\L‘E?;%g' EM-7600 836 2016-7-25 2017-7-24
9 | BCT-EMCO036 | Spectrum Analyzer R&S FSP 100397 2016-10-1 | 2017-10-31
10 | BCT-EMCO037 rif:rigﬁf?; SCH WARZBECK | BBV9718 9718-182 2016-7-25 | 2017-7-24
11 | BCT-EMCO039 Horn Antenna SCHWARZBECK | BBHA 9120D 0437 2016-7-25 2017-7-24
12 | BCT-EMCO038 Horn Antenna SCHWARZBECK | * BBHA9170 0483 2016-7-25 2017-7-24
3. SUMMARY OF TEST RESULTS
FCC Rules Description of Test Result
FCC §15.207 AC Power Line Conducted Emission Pass
FCC §15.247(a)(1) Hopping Channel Bandwidth Pass
FCC §15.247(a)(1) Hopping Channel Separation Pass
FCC §15.247(a)(1) Number of Hopping Frequency Used Pass
FCC §15.247(a)(1)(iii) Dwell Time of Each Frequency Pass
FCC §15.247(b)(1) Maximum Peak Output Power Pass
FCC §15.247(d) Band Edges Emission Pass
FCC §15.247(d) Spurious Radiated Emission Pass
FCC §15.203/15.247(b)/(c) Antenna Requirement Pass
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4. TEST OF AC POWER LINE CONDUCTED EMISSION

4.1 Applicable Standard

Refer to FCC §15.207.

For a Low-power Radio-frequency Device is designed to be connected to the AC power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies
within the band 150 kHz to 30 MHz shall not exceed below limits table.

Limits ( dBuV)
Frequency Range (MHz) -

Quasi-Peak Average
0.150~0.500 66~56 56~46
0.500~5.000 56 46
5.000~30.00 60 50

4.2 Test Setup Diagram

Vertical Reference

/ Ground Plane

Test receiver

40cm
e

Peripheral

80cm

LN | h 4 | |

N 2

Horizontal Reference
Ground Plane

Remark: The EUT was connected to a 120 VAC/ 60Hz power source.

4.3 Test Result

Temperature ( 'C ) : 23~25 EUT: Bluetooth Speaker
Humidity (%RH ): 45~58 M/N: BA2
Barometric Pressure ( mbar ): 950~1000 | Operation Condition: Tx Mode

Note: Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates and antenna ports. The BR1M Low Channel was chosen for this result.
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The worst data Conducted Emission of BR1IM Low Channel:

EUT:
M/N:

Operating Condition:

Test Site:
Operator:

Test Specificati
Comment:

SCAN TABLE:

on:

Bluetooth Speaker

BA2

Tx Mode
Shielded Room

Yang
AC 120V/60Hz for adapter

L Line

"Voltacge (150K-30M) FIN"

Short Description:

50K-30M Voltage

Level [dBuV]
80
70
60
50
40}
30
20
10

Frequency [Hz]

MEASUREMENT RESULT:

Frequency
MHz

.150000
.155000
.170000
.205000
.230000
.395000

[ e B T s

MEASUREMENT RESULT:

Frequency
MHz

.155000
.160000
.180000
.385000
.460000
.835000

= o oo oo

Level
dBuv

53.
52.

[S)
OO0 00O

=
—
.
=01 s wo

(=]

Level
dBuv

35.20
33.70
31.40
30.80
24.40

292,90
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dB

—
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P
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Transd
dB

P
&
R TCIS

[Rry—
[ ]
.
w0

Limit
dBuv

66
66
65
63
62
58

Limit
dBuv

56
56
55
48

-
o]

Margin

R
(V%)
=Ll b 00O

Detector

Detector

AV
AV
AV
AV
AV
AV
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Ll
Ll
Ll
Ll
Ll
Ll

Line

Ll
Ll
Ll
Ll
L1l
L1l

PE

GND
GND
GND
GND
GND
GND
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GND
GND
GND
GND
GND
GND
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The worst data Conducted Emission of BR1IM Low Channel:

EUT:

M/N:

Operating Condition:
Test Site:

Operator:

Test Specification:
Comment:

SCAN TABLE:
Short Description:

Bluetooth Speaker

BA2

Tx Mode

Shielded Room

Yang

AC 120V/60Hz for adapter
N Line

"Voltage (150K-30M) FIN"

50K-30M Veltage

Level [dBuV]
80r-———7-—"- T e
| | | | | | | [ | | | | | | | [ | 1
70 ey e PR 4
| | [ | | | [ | |
50 e - I | :
g g T | | | [ | |
i e e e e e o et it Setet ———] —
| | | [ | |
R T el B bodoppanooe e (ARt
| | | [ | 1
OFYE A —— - - - s - — b — — e e e — — T T PR 4
e, UL |
itV L T L
20 SermTroro T = e oo i e T - T TR - — — - —
V-7~ R i et et e e e R It Blihre, V- et I i
| | | | | | | [ | | | | | | | [ | |
150k 300k 400k 600k 800k 1M 2M 3M  4M 5M BM &M 10M 20M  30M
Frequency [Hz]
X X X
MEASUREMENT RESULT:
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuvV dB  dBuv dB
0.150000 54.50 15.4 66 11.5 QP N GND
0.205000 44,30 14.8 63 9.1 QP N GND
0.320000 37.60 11.0 58 20.5 QP N GND
2.065000 24.20 13.2 5e 31.8 QP N GND
3.675000 25.40 13.0 56 30.6 QP N GND
4.,280000 25.50 13.3 56 30.5 QP N GND
MEASUREMENT RESULT:
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuVv dB  dBuv dB
0.150000 15.4 56 21.1 AV N GND
0.160000 15.3 56 23.4 AV N GND
0.395000 11.0 48 5.6 AV N GND
0.440000 11.0 47 22.2 RV N GND
2.145000 13.1 46 24.8 AV N GND
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5. Test of Hopping Channel Bandwidth

5.1 Applicable Standard
Section 15.247(a)(1): Frequency hopping systems shall have hopping channel carrier frequencies

separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is
greater.

5.2 EUT Setup

EUT

Spectrum Analyzer

5.3 Test Equipment List and Details

See section 2.5.

5.4 Test Procedure
1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Use the following spectrum analyzer settings:
Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel
RBW = 1% of the 20 dB bandwidth, VBW = RBW
Sweep = auto
Detector function = peak
Trace = max hold
3. The spectrum width with level higher than 20dB below the peak level.

4. Repeat above 1~3 points for the middle and highest channel of the EUT.

5.5 Test Result

Temperature ( 'C ) : 22~23 EUT: Bluetooth Speaker
Humidity (%RH ): 50~54 M/N: BA2
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Tx Mode
Report No.: HCT16IR235E Page 12 of 74 FCC ID: 2AJNG-BA2
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gcT

BR 1M
Modulation Type Channel No. Frequency 20dB Bandwidth
(MHz) (kHz)
GFSK Low 2402.00 920
GFSK Middle 2441.00 924
GFSK High 2480.00 944
EDR 2M
Modulation Type Channel No. Frequency 20dB Bandwidth
(MHz) (kHz)
Pi/4 DQPSK Low 2402.00 1212
Pi/4 DQPSK Middle 2441.00 1228
Pi/4 DQPSK High 2480.00 1228
EDR 3M
Modulation Type Channel No. Frequency 20dB Bandwidth
(MHz) (kHz)
8-DPSK Low 2402.00 1212
8-DPSK Middle 2441.00 1216
8-DPSK High 2480.00 1216
BR 1M
Channel Low DHLTA MARKER 2 - e belia o 1
@ T S
Ref 10 dBm Att 20 dB SWT 20 ms $20.000000000 kHz
10 Marker| 1 [T1
-25L14 dBm|
D1 —-4.87 dBm
b2 212 I ﬂvvf‘uui\/\} Uﬂwn\f\m
.. : Mi\f\ﬂ V\Ua -
D2 —24.3 m A
W”\f IR,
| a0 MN ’\rﬂﬁvﬂ
C_enter 2.402 GHz 200 kHz/ Span 2 MHz
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Channel Middle
® DELTA MARKER 2 *RBW 10 kHz Delta 2 [Tl ]
924 kHz *VBW 30 kHz -0.34 dB
Ref 10 dBm “Att 20 dB SWT 20 ms 924.000000000 kHz
10 Marker( 1l [T1
-24}68 dBm
Lo 440536000 =H “
D1 -3.7]8 dBEm 7
=3 |, Unij }Luﬂ\iﬁ\u\
i N,
RN L1 I L\"ﬂ\f\ﬁi
30 U UI\J'\nv
Y 3
Wb\n J‘M U\v
-50
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60
70
80
-390
Center 2.441 GHz 200 kHz/ Span 2 MHz
Channel High
® DELTA MARKER 2 “RBW 10 kHz Delta 2 [T1 ]
944 kHz “VBW 30 kHz -1.58 4B
Ref 10 dBm *Att 20 dB SWT 20 ms 944.000000000 kHz
10 Marker( 1 [T1
-23180 dBm
Lo g7aconpon oo |EN
D1 -3.8[7 dBm
== | ., L mur’l\j ﬁwﬂ\f\;\
N M,
2 3. e dEa i \,nUn F
30 U Vﬁur\'\n\ﬂ
| "
W{‘\ JJ\[ VL Ju\
- so Uv \N\/u
60
70
80
-90
Center 2.48 GHz 200 kHz/ Span 2 MHz
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EDR 2M

Channel Low
® DELTA MARKER 2 *RBW 30 kHz Delta 2 [T1 ]
1.212 MHz *UBW 100 kHz ~0.02 4B
Ref 10 dBm *Att 20 dB SWT 2.5 ms 1.212000000 MHZ
10 Marker| 1l [T1
-22| 57 JdBm
| o 401 00 ze-|ES
D1 -2.43 dBm
/\\
=,
. ] /V\/ .
D/2J122.43 Apm A\\
|30
|40 /// \\\f
|- &0
70
|- 50
-50
Center 2.402 GHz 200 kHz/ Span 2 MHz
Channel Middle
® DELTA MARKER 2 *RBW 30 kHz  Delta 2 [Tl ]
1.228 MEHz *VBW 100 kHz 1.37 dB
Ref 10 dBm FArt 20 dB SWT 2.5 ms 1.228000000 MEZ
10 Marker| 1 [T1l
-22L 06 dBm
|0 R 44034 00 GH “
= r\ /\\/\
===, pa
/v\; (NaV/RY vv\/\\
2
=20 wj l[ PR =
ﬁ x\
-30
|20 // \\J
|50 \A\’f\/ﬂ
|60
|70
|80
-90
Center 2.441 GHz 200 kHz/ Span 2 MHz
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Channel High
® DELTZA MARKER 2 *RBW 30 kHz Delta 2 [T1 ]
1.228 MH=z *WBW 100 kHz -0.35 dB
Ref 10 dBm *Att 20 4B SWT 2.5 ms 1.228000000 MHZ
10 Marker| 1 [T1
—21149 dBm
| o T 479352000 oo |EN
/\/\
== |, Pa
f\fr A i V\’\/\\Z
1
=20 aw [ T O™
[ N
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|40 'Jj \/
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|- 60
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Channel Low

@ DELTA MARKER 2 *RBW 30 kH=z Delta 2 [T1 ]
1.212 MH=z *WBW 100 kH=z -0.01 dB
Ref 10 dBm *Att 20 dB *SWT 2.5 ms 1.212000000 MH=z
10 Marker| 1 [T1

—221 95 dBm

Lo 401302000 oo |EN

D1 -2.43 dBm

B [MNon
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Channel Middle

® DELTA MARKER 2 *RBW 30 kHz Delta 2 [T1 ]
1.216 MH=z *VBW 100 kHz 1.24 dB
Ref 10 dBm *Att 20 dB SWT 2.5 ms 1.216000000 MH=Z
10 Marker| 1 [T1
—21{387 dBm
Lo T =0l Em s40380b00 o |EN
r\,\(\/ \\M/\
== |,

20 ‘J/%/UJ\:;Q i fv\j’\(
"
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Channel High

® DELTA MARKER 2 *RBW 30 kHz Delta 2 [T1 ]
1.216 MHz *VBW 100 kHz 0.17 dB
Ref 10 dBm *Att 20 dB SWT 2.5 ms 1.216000000 MH=Z
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—-21(37 dBm
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6. Test of Hopping Channel Separation
6.1 Applicable Standard

Section 15.247(a)(1): Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is
greater. Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth
of the hopping channel, whichever is greater.

6.2 EUT Setup

EUT

Spectrum Analyzer

6.3 Test Equipment List and Details

See section 2.5.

6.4 Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 30KHz and VBW to 100KHz.

3. Set Detector to Peak, Trace to Max Hold and Sweep Time is Auto.

4. The Hopping Channel Separation is defined as the separation between 2 neighboring hopping
frequencies.

5. Repeat above 1~3 points for the middle and highest channel of the EUT.

6.5 Test Result

Temperature ( C ) : 22~23 EUT: Bluetooth Speaker
Humidity (%RH ): 50~54 M/N: BA2
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Tx Mode
Report No.: HCT16IR235E Page 18 of 74 FCC ID: 2AJNG-BA2
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BR 1M
. Frequency Channel Separation Min. Limit
Modulation Type (MHz) (MHz) (kHz)
GFSK 2402~2403 1.008 613
GFSK 2441~2442 1.000 616
GFSK 2479~2480 1.004 629
EDR 2M
. Frequency Channel Separation Min. Limit
Modulation Type (MHz) (MHz2) (kHz)
Pi/4 DQPSK 2402~2403 1.004 808
Pi/4 DQPSK 2441~2442 1.008 853
Pi/4 DQPSK 2479~2480 1.000 867
EDR 3M
. Frequency Channel Separation Min. Limit
Modulation Type (MHz) (MHz) (kHz)
8-DPSK 2402~2403 1.000 808
8-DPSK 2441~2442 1.000 808
8-DPSK 2479~2480 1.000 811
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BR 1M
Channel Low

® DELTA MARKER 2 RBW 30 kHz Delta 2 [T1 ]
-1.008 MH=z VBW 100 kHz -0.45 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms -1.008000000 MHzZ
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Channel Middle

® DELTA MARKER 2 REW 30 kHz Delta 2 [T1 ]
-1 MH=z VBW 100 kHz -0.04 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms -1.000000000 MHZ
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I Sy,
O e T

30

|60

-90

Center 2.4415 GHz 200 kHz/ Span 2 MHz
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Channel High

® DELTA MARKER 2 REW 30 kHz Delta 2 [T1 ]
1.004 MHz VBW 100 kHz -0.00 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 1.004000000 MHz
10 Marker| 1 [T1
1 2 0191 dBm
o b A 472080000 GH
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U
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EDR 2M
Channel Low

® DELTA MARKER 2 RBW 30 kHz Delta 2 [T1 ]
-1.004 MHZz VBW 100 kHz -3.53 dB
Ref 10 dBm Att 20 B SWT 2.5 ms —-1.004000000 MH=Z
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Channel Middle

® DELTA MARKER 2 RBW 30 kHz Delta 2 [T1 ]
1.008 MHz VBW 100 kHz -2.08 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 1.008000000 MHz
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-1146 dBm
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Channel High
® DELTA MARKER 2 REW 30 kHz Delta 2 [T1 ]
-1 MHz VEW 100 kHz -2.02 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms -1.000000000 MHz
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EDR 3M
Channel Low

@

Channel Middle

@
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Channel High

® DELTA MARKER 2 *RBW 30 kHz Delta 2 [T1 ]
-1 MH=z *VBW 100 kHz 0.30 de
Ref 10 dBm *Att 20 4B SWT 2.5 ms -1.000000000 MHZ
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7. Test of Number of Hopping Frequency
7.1 Applicable Standard

Section 15.247(a)(1)(iii): For frequency hopping systems operating in the 2400-2483.5 MHz band
employing at least 15 non-overlapping hopping channels. Frequency hopping system which use fewer
than 75 hopping frequencies may employ intelligent hopping techniques to avoid interference to other
transmissions. Frequency hopping system may avoid or suppress transmissions on a particular
hopping frequency provided that a minimum of 15 non-overlapping channels are used.

7.2 EUT Setup

EUT

Spectrum Analyzer

7.3 Test Equipment List and Details

See section 2.5.

7.4 Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 100KHz and VBW to 100KHz.

3. Set Detector to Peak, Trace to Max Hold and Sweep Time is Auto.

4. Observe frequency hoppingin 2400MHz~2483.5MHz, there are at least 32 non-overlapping
channels.

5. Repeat above 1~3 points for the middle and highest channel of the EUT.

7.5 Test Result

Temperature ( 'C ) : 22~23 EUT: Bluetooth Speaker
Humidity (%RH ): 50~54 M/N: BA2
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Tx Mode
. F N f H i . A
Modulation Type r?&ﬁ;’;cy uml:;atl"atzme?spplng Min. Limit
GFSK 2402~2480 79 =15
Pi/4 DQPSK 2402~2480 79 =15
8-DPSK 2402~2480 79 =15
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® DELTA MARKER 2 RBW 100 kHz Delta 2 [T1 ]
78.484 MHz VBW 300 kHz 1.29 dB
Ref 10 dBm Att 20 dB SWT 10 ms 78.484000000 MHz

10 Marker| 1 [T1
1 olas &Bm
Madadateny Menftabyea byl pdadall a8 ay Balle, ooon gl A dansd brild olboy

ML

|- 70

-g0

Start 2.4 GHz 8.35 MHzZ/ Stop 2.4835 GHz

EDR-2M

® DELTZA MARKER 2 RBW 100 kHz Delta 2 [T1 ]
78.156 MH=zZ VBW 300 kHz -0.88 dB
Ref 10 dBm Att 20 dB SWT 10 m= 78.156000000 MHZ

10 Marker| 1 [T1
—2118 dBm
A071 a0 G

| PO bl

70

|80

-%0
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EDR-3M
® DELTA MARKER 2 *RBW 100 kH=z Delta 2 [T1 ]
78.323 MH=z *WVBW 300 kHz 1.72 dB
Ref 10 dBm *Att 20 dB SWT 10 ms 78.323000000 MHZ
10 Marker| 1 [T1
-2180 dBm
B e T
|
60 %l
70
F-80
-50
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
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8. Test of Dwell Time of Each Frequency

8.1 Applicable Standard
Section 15.247(a)(1)(iii): For frequency hopping systems operating in the 2400-2483.5 MHz band The

average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of
0.4seconds multiplied by the number of hopping channels employed.

8.2 EUT Setup

| J
EUT o oo o0

——

a o O O

Spectrum Analyzer

8.3 Test Equipment List and Details

See section 2.5.

8.4 Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 1000kHz and VBW to 1000kHz.

3. Set Detector to Peak, Trace to Max Hold and Sweep Time is more than once pulse time.

4. Set the center frequency on any frequency would be measure and set the frequency span to zero
span.

5. Measure the maximum time duration of one single pulse.

8.5 Test Result

Temperature ( 'C ) : 22~23 EUT: Bluetooth Speaker
Humidity (%RH ): 50~54 M/N: BA2
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Tx Mode

DH1
Dwell time= t*(1.6/2/79)*31.6
DH3

Dwell time= t*(1.6/4/79)*31.6
DH5

Dwell time= t*(1.6/6/79)*31.6
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Low Channel

. Reading Dwell Time Limit
Modulation Type (ms) (ms) (ms)
GFSK DH1 0.384 122.88 400
GFSK DH3 1.640 262.40 400
GFSK DH5 2.888 309.02 400
Middle Channel
. Reading Dwell Time Limit
Modulation Type (ms) (ms) (ms)
GFSK DH1 0.385 123.20 400
GFSK DH3 1.620 259.20 400
GFSK DH5 2.888 309.02 400
High Channel
. Reading Dwell Time Limit
Modulation Type (ms) (ms) (ms)
GFSK DH1 0.385 123.20 400
GFSK DH3 1.620 259.20 400
GFSK DH5 2.888 309.02 400
EDR 2M
Low Channel
. Reading Dwell Time Limit
Modulation Type (ms) (ms) (ms)
Pi/4 DQPSK 2DH1 0.395 126.40 400
Pi/4 DQPSK 2DH3 1.645 263.20 400
Pi/4 DQPSK 2DH5 2.909 311.26 400
Middle Channel
. Reading Dwell Time Limit
Modulation Type (ms) (ms) (ms)
Pi/4 DQPSK 2DH1 0.395 126.40 400
Pi/4 DQPSK 2DH3 1.645 263.20 400
Pi/4 DQPSK 2DH5 2.877 307.84 400
High Channel
. Reading Dwell Time Limit
Modulation Type (ms) (ms) (ms)
Pi/4 DQPSK 2DH1 0.395 126.40 400
Pi/4 DQPSK 2DH3 1.645 263.20 400
Pi/4 DQPSK 2DH5 2.877 307.84 400
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Low Channel

. Reading Dwell Time Limit
Modulation Type (ms) (ms) (ms)
8-DPSK 3DH1 0.400 128.00 400
8-DPSK 3DH3 1.640 262.40 400
8-DPSK 3DH5 2.896 308.97 400
Middle Channel
. Reading Dwell Time Limit
Modulation Type (ms) (ms) (ms)
8-DPSK 3DH1 0.400 128.00 400
8-DPSK 3DH3 1.640 262.40 400
8-DPSK 3DH5 2.896 308.97 400
High Channel
. Reading Dwell Time Limit
Modulation Type (ms) (ms) (ms)
8-DPSK 3DH1 0.405 129.60 400
8-DPSK 3DH3 1.640 262.40 400
8-DPSK 3DH5 2.896 308.97 400
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BR-DH1
Channel Low
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Channel High

® SWEEP TIME RBW 1 MHz Delta 2 [T1 ]
2.5 ms VBW 3 MHZ 0.72 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 385.000000 ns=
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DH3
Channel Low
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Channel Middle

® DELTA MARKER 2 REBW 1 MHz Delta 2 [T1 ]
1.62 ms VBW 3 MH=z 2.31 dB
Ref 10 dBm Att 20 dB SWT 5 ms 1.620000 ms
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Channel High
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Channel Low
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Channel High
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EDR 2M 2DH3
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Channel High

® DELTA MARKER 2 REW 1 MH=z Delta 2 [T1 ]
1.645% ms VBW 3 MHz -0.17 <B
Ref 10 dBm Att 20 dB SWT 5 mg 1.645000 ms

1o Marker| 1 [T1
-1.02 dBm|
10000000 12

TRG -18/.3 dBm

-30

--80

-5%0

Center 2.48 GHz 500 nus/

EDR 2M 2DH5
Channel Low

® DELTA MARKER 2 REW 1 MHz Delta 2 [T1 ]
2.909 ms VBW 3 MHz -1.01 dB
Ref 10 dBm Attt 20 dB SWT 8 ms 2.909000 ms

10 Marker| 1 [T1
-2t 46 dPm
Lo 1 10000000 4

b

= |,

TRG —-18.3 dBm

20

30

F-40
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Channel Middle

® DELTZA MARKER 2 RBW 1 MHzZ Delta 2 [T1 ]
2.877 ms VBW 3 MHz 3.68 dB
Ref 10 dBm Att 20 dB SWT & ms 2.877000 ms
10 Marker| 1 [T1
-10}71 dPm
| o 10000000 1
2
T oot IR o MANYN AN jond
== |, %J“
TRG -18.3 dBm
20
|30
-40
|50
|60
o oAby o
|80
-90
Center 2.441 GHz 800 ns/
Channel High
® SWEEP TIME REW 1 MHz Delta 2 [Tl ]
8 ms VBW 3 MH=z 4.10 dp
Ref 10 dBm Att 20 dB SWT 8 ms 2.877000 ms
10 Marker| 1 [T1
-11{41 dBm
Lo 10000000 12
2
L
m e %J“WWW
TRG —-18[.3 dBm
20
F-30
F-40
50
l-60
ar T P AN
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-90
Center 2.48 GHz 800 ns/
Report No.: HCT16IR235E Page 39 of 74 FCC ID: 2AJNG-BA2

Shenzhen Hongcai Testing Technology Co., Ltd.

in Y1 Da {i ech Industrial Park, M r

orggarg District




EDR 3M 3DH1
Channel Low

DELTA MARKER 2
400 us

@

RBW 1 MHz
VBW 3 MH=z

Ref 10 dBm

Att 20 dB SWT 2.5 ms

Delta 2 [T1 ]
-0.91 4B

400.000000 ns

10

Marker| 1 [T1
—2L00 dBm

10 000000 47

1

TRG -1§.3 dBm
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-90

Center 2.402 GHz

Channel Middle

250 na/

DELTA MARKER 2
400 us

@

RBW 1 MHz
VBW 3 MH=z

Ref 10 dBm

Att 20 dB SWI 2.5 ms

Delta 2 [T1 ]
-0.75 dB

400.000000 ns

10
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-0L590 dBm

=200 000000 1

1
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Channel High

® DELTZA MARKER 2 RBW 1 MH=z Delta 2 [T1 ]
405 ps VBW 3 MHzZ -0.13 dB
Ref 10 dBm Att 20 dB SWT 2.5 mg 405.000000 ps

10 Marker| 1 [T1
-1{381 dBm
L 2 10000000 3

10

TRG —18].3 dBm

20

Center 2.48 GHz 250 nus/

EDR 3M 3DH3
Channel Low

® DELTA MARKER 2 REW 1 MHz Delta 2 [T1 ]
1.64 ms VBW 3 MHz 0.63 dB
Ref 10 dBm Att 20 dB SWI 5 ms 1.640000 ms

10 Marker| 1 [T1
—-2134 dBm
| o 2 10 000000 w

TRG —18.3 dBm

-50

Center 2.402 GHz 500 nus/
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Channel Middle

® SWEEFP TIME Delta 2 [T1 ]
5 ms 0.42 dB
Ref 10 dBm 1.640000 ms
10 Marker| 1 [T1
L -0{8¢ cBm
Lo 10.000000 1
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== |,
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Channel High
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5 ms 0.82 dB
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| o L 10000000 4
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EDR 3M 3DH5
Channel Low

® SWEEP TIME EBW 1 MH=z Delta 2 [T1 ]
8 ms VBW 3 MHz 3.%6 dB
Ref 10 dBm Att 20 4B SWT 8 ms 2.896000 ms

10 Marker| 1 [T1
—-10} 33 dPm
Lo 504000

WWW
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TRG —1B.3 dBm
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P it g
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80

-50
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Channel Middle

® SWEEP TIME REW 1 MHz Delta 2 [T1 ]
8 ms VBW 3 MHz 0.70 dB
Ref 10 dBm Att 20 4B SWT 8 ms 2.896000 ms=
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Channel High

® DELTA MARKER 2 REW 1 MHz Delta 2 [T1 ]
2.896 ms *VBW 3 MHz 0.71 dB
Ref 10 dBm *Att 20 dB SWT 8 ms 2.896000 ms

10 Marker| 1 [T1

2 —-1}128 dBm
Lo L 04000 [ & |

=3
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=]
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9. Test of Maximum Peak Output Power
9.1 Applicable Standard
Section 15.247(b)(1): For frequency hopping systems operating in the 2400-2483.5 MHz band
employing at least 75 non-overlapping hopping channels and The maximum peak output power shall

not exceed 1 watt. For all other frequency hopping systems in this frequency band, The maximum
peak output power shall not exceed 0.125 watt.

9.2 EUT Setup

EUT

Spectrum Analyzer

9.3 Test Equipment List and Details

See section 2.5.

9.4 Test Procedure
1. The transmitter output was connected to the peak power meter and recorded the peak value.
2. Peak power meter parameter set to auto attenuator and filter is the same as.

3. Repeated the 1 for the middle and highest channel of the EUT!

9.5 Test Result
Temperature ( 'C ) : 22~23 EUT: Bluetooth Speaker
Humidity (%RH ): 50~54 M/N: BA2
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Tx Mode
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BR 1M
Modulation Channel No. Frequency Output Power Limits Margin

Type (MHz) (dBm) (dBm) (dB)

GFSK Low 2402.00 1.13 21 -24.65

GFSK Middle 2441.00 2.15 21 -25.43

GFSK High 2480.00 2.09 21 -26.72

EDR 2M
Modulation Frequency Output Power Limits Margin
Channel No.
Type (MHz) (dBm) (dBm) (dB)
Pi/4 DQPSK Low 2402.00 -1.25 21 -24.87
Pi/4 DQPSK Middle 2441.00 0.24 21 -25.32
Pi/4 DQPSK High 2480.00 0.04 21 -26.75
EDR 3M
Modulation Frequency Output Power Limits Margin
Channel No.

Type (MHz) (dBm) (dBm) (dB)
8-DPSK Low 2402.00 -0.98 21 -24.82
8-DPSK Middle 2441.00 0.24 21 -25.25
8-DPSK High 2480.00 0.27 21 -26.74

BR 1M
Channel Low
MARKER 1 REBW 1 MH=z Marker 1 [T1 ]
2.402148 GHz VBW 3 MH=z 1.13 dBm
Ref 10 dBm ALt 20 dB SWT 2.5 ms 2.402148000 GH=z
10 .
B ]
_—/‘ﬁ M\“‘——-—_&
RS |--10
C_enter 2.402 GHz 200 kHz/ Span 2 MHz
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Channel Middle
® MARKER 1 *RBW 1 MH=z Marker 1 [T1 ]
2.440788 GHz *VBW 3 MH=z 2.15 dBm
Ref 10 dBm *Att 20 dB SWT 2.5 ms 2.440788000 GHz

10

oo
2

-0

-30

--50

|--70

--60

-90

Center 2.441 GH=z 200 kHz/ Span 2 MHz

Channel High

® MARKER 1 *RBW 1 MHz Marker 1 [T1 ]
2.479832 GHz *YBW 3 MHz 2.09 dBm
Ref 10 dBm *Att 20 dB SWT 2.5 ms 2.479832000 GHz

10

40

|- 60

|80

-5%0

Center 2.48 GHz 200 kHz/ Span 2 MHz
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EDR 2M
Channel Low

® MARKER 1 *RBW 1 MHz Marker 1 [T1 ]
2.402132 GHz *VBW 3 MHzZ -1.25 dBm
Ref 10 dBm *Att 20 4B SWT 2.5 ms 2.402132000 GHz

10

F-30

-70

-90

Center 2.402 GHz 200 kHz/ Span 2 MHz

Channel Middle

® MARKER 1 *RBW 1 MHz Marker 1 [T1 ]
2.4408 GHz *VBW 3 MHzZ 0.25 dBm
Ref 10 dbm FAtt 20 dB *SWT 2.5 ms 2.440800000 GHz

10

[, [ » |
mE R

|10

20

|40

|70

-50

Center 2.441 GHz 200 kHz/ Span 2 MHz
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Channel High

® MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.479812 GHz VBW 3 MHzZ 0.04 JBm
Ref 10 dBm Att 20 dB SWT 2.5 ms 2.479812000 GH=z

10

g ]

20

- S0

|70

80

-90

Center 2.48 GHz 200 kHz/ Span 2 MHz

EDR 3M
Channel Low

® MARKER 1 REW 1 MHz Marker 1 [T1 ]
2.401988% GHz VBW 3 MHz -0.98 dBm
Ref 10 dBm Att 20 dB SWT 2.5 ms 2.401988000 GHz

10

| RS N

30

40

|- 50

60

-80

Center 2.402 GHz 200 kH=z/ Span 2 MHzZ
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Channel Middle

MARKER 1
2.440948 GHz

@

Ref 10 dBm Att 20

RBW 1 MHz
VBW 3 MHz

dB SWT 2.5 ms

Marker 1 [T1 ]
0.24 dBm

2.440948000 GHz

10

40

-70

-%0

Center 2.441 GHz

Channel High

MARKER 1
2.479992 GHz

@

Ref 10 dBm Att 20

200 kHz/

RBW 1 MH=z
VBW 3 MHz

dB SWT 2.5 ms

Span 2 MHz

Marker 1 [T1 ]
0.27 dBm

2.479992000 GHz

10

-0

L]

10

40

60

80

-90

Center 2.48 GHz
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10. Test of Band Edges Emission

10.1 Applicable Standard

Section 15.247(d): 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. In addition, radiated emissions that fall in the restricted bands, as defined in
Section 15.205, must also comply with the radiated emission limits specified in Section 15.209.

10.2 EUT Setup

Radiated Measurement Setup

| m—
Antenna Tower
ceeem 3m {_.i._______{ Hom Antenna

EUT

Spectrum

A Dﬂ\ Analvzer
T \
oo [ [

1

¥ PV
Turn |
Table | OSmo i tm \
able :
A Amplifier D%g

Figure 2 : Frequencies measured above 1 GHz configuration

Conducted Measurement Setup

EUT JIMLCGOD

O B o 0

Spectrum Analyzer

10.3 Test Equipment List and Details

See section 2.5.

10.4 Test Procedure
Conducted Measurement
1. The transmitter is set to the lowest channel.

2. The transmitter output was connected to the spectrum analyzer via a cable .
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3. Set both RBW and VBW of spectrum analyzer to 100KHz with convenient frequency span including
100MHz bandwidth from lower band edge. Then detector set to peak and max hold this trace.

4. The lowest band edges emission was measured and recorded.

5. The transmitter set to the highest channel and repeated 2~4.

Radiated Measurement

1. Configure the EUT according to ANSI C63.4-2013

2. The turntable was rotated by 360 degrees to determine the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters
above ground to find the maximum emission field strength of both horizontal and vertical polarization.

4. For band edge emission, the antenna tower was scan (from 1 M to 4 M) and then the turn table was
rotated (from O degree to 360 degrees) to find the maximum reading.

5. For band edge emission, use 1MHz VBW and 1MHz RBW for reading under AV and use 1MHz
VBW and 1MHz RBW for reading under PK.

10.5 Test Result

Temperature ( 'C ) : 22~23
Humidity (%RH ): 50~54
Barometric Pressure ( mbar ): 950~1000

EUT: Bluetooth Speaker

M/N: BA2
Operation Condition: Tx Mode

Radiated Test Result

Worst Case BR 1M

Emission
Frequency Antenna Emission Read (d;\\lem) verain (€5) Limits et
(MHz) Polarization e (dBuV/m)
2389.5 H 30.23 60.13 -13.87 74 PK
2389.5 H 17.21 4711 -6.89 54 AV
2389.5 \% 32.49 62.29 -11.71 74 PK
2389.5 \% 17.32 47.22 -6.78 54 AV
2483.7 H 31.66 61.54 -12.46 74 PK
2483.7 H 17.90 47.80 -6.20 54 AV
2483.7 \% 32.58 62.46 -11.54 74 PK
2483.7 Vv 18.20 48.10 -5.9 54 AV
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Worst Case EDR 2M

Emission
Frequency Antenna Emis\zi;::eRead Level Margin (dB) Limits Det.
(MHz) Polarization (dBuVim) (dBpV/m) (dBuV/m)
2389.4 H 31.32 61.22 -12.78 74 PK
2389.4 H 16.12 46.02 -7,98 54 AV
2389.4 V 32.68 62.48 -11.52 74 PK
2389.4 \% 17.12 47.02 -6.98 54 AV
2483.7 H 31.54 61.42 -12.58 74 PK
2483.7 H 18.22 48.12 -5.88 54 AV
2483.7 V 33.85 63.73 -10.27 74 PK
2483.7 V 18.44 48.34 -5.66 54 AV
Worst Case EDR 3M
Emission
Frequency (AT Emission Read Level Margin (dB) Limits Det.
(MHz) Polarization (dBuVim) (dBuV/m) (dBpV/m)
2389.5 H 31.52 61.42 -12.58 74 PK
2389.5 H 19.21 49.11 -4.89 54 AV
2389.5 \% 33.69 63.49 -11.52 74 PK
2389.5 vV 18.22 48.12 -5.88 54 AV
2483.6 H 31.78 61.42 -10.51 74 PK
2483.6 H 18.23 48.13 -5.87 54 AV
2483.6 Vv 33.38 63.26 -10.27 74 PK
2483.6 \% 18.65 48.55 -5.45 54 AV

Note: 1. Emission Level = Emission Read Value + Correction Factor
2. Correction Factor) = Antenna Factor + Cable Loss- amplifier gain
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
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Conducted Test Result
Low Channel
® MARKER 2 *RBW 100 kHz Marker 2 [T1 ]
2.382192 GHz *VBW 300 kHz -57.63 dBm
Ref 10 dBm *Att 20 dB SWT 10 ms 2.382192000 GHz
1o Marker| 1 [T1
-49171 dBm
o D1 1.26| dBm FINATANALSN ANANAT “
=3 |
— D2 —[18.74 dBm
20
-40
50 3
2
hvaparbnftggh, b nihrd VTR YO Y. m«nwj
70
-0
Fl
-50
Start 2.31 GHz 9.4 MHz/ Stop 2.404 GHz
High Channel
Date: 1.JAN.2000 01:54:53
MARKER 2 *RBW 100 kHz Marker 2 [T1 ]
2.491288 GHz *VBW 300 kHz -57.52 dBm
Ref 10 dBm *Att 20 dB SWT 2.5 ms 2.491288000 GHz
10 Marker| 1 [T1
-58177 dBm
D1 2.52 dB
| o [ doz3c44h00 ca.|EN
=3 |,
,f \ D2 —17.48 dpm
|20
30
| 5o ﬂ
y
/ \f i
| <o LA, [LF.T2N WA W B YYEVY. WIPN FY VNPT A, b A A AR b | AL R,
W Rad A W
|70
|80
Fl
-90 |
Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz
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EDR 2M
Low Channel

® MARKER 2 *RBW 100 kHz Marker 2 [T1 ]
2.377116 GHz *VBW 300 kHz -57.08 dBm
Ref 10 <dBm *Att 20 dB SWT 10 ms 2.377116000 GHz
10 Marker| 1 [T1
=521 00 dBm
L o gonoezpon dmo | EN
D1 —1.68/9 <Bm
]
=3 L,
|20
D2 —21.89 dpm
|30
|--40 \55
50
Jf
2
TN W, WELNEOY YN M PV X RPN, T . TR | | JL“nth e AR AR B f LA A
|70
|--80
Fl
-90 |
Start 2.31 GHz 9.4 MHz/ Stop 2.404 GHz
High Channel
® DISPLAY LINE 2 *RBEW 100 kHz Marker 1 [T1 |
—-20 dBm *VBW 300 kHz -57.54 dBm
Ref 10 dBm *Att 20 dB SWT 2.5 ms 2.485%912000 GHz
10 Marker| 2 [T1
57185 JdBm
Dl o 4w dog924b00 caz|ESN
MAXH
|--10
\ 't Tl i=l
| =0 l
‘.
o
| -, }
0
N\h [ ;
L .o R A A JLMVJ-\. sy v_,amr.k NP . T Y
70
|--80
F1l
-50 |
Start 2.4768 GHz 2.2 MHz/ Stoep 2.5 GHz
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Low Channel
® MARKER 2 *RBW 100 kHz Marker 2 [T1 ]
2.354744 GHz *WBW 300 kH=z -57.70 dBm
Ref 10 dBm *Att 20 dB SWT 10 ms 2.354744000 GHz
10 Marker| 1 [T1
-54158 dBm
o q0007ehon dee |ES
D1 -2.43 dBm
=3 [,
-z20
D2 —-22.43 dpm
30
- 40 u
|- 50
2 J
b b g atbony o pher i Apay e b rﬂ/ﬂn«ml‘«lﬁ P Y N T DA S A nu A ab
|70
|80
Fl
-90 |
Start 2.31 GHz 9.4 MHz/ Stop 2.404 GH=z
High Channel
® MARKER 2 *RBW 100 kHz Marker 2 [T1 ]
2.486668 GHz *WVBW 300 kHz -57.48 dBm
Ref 10 dBm *Att 20 dB SWT 2.5 ms 2.4860668000 GHz
10 Marker| 1 [T1
-59{97 dBm
o e _ b geasaanng cno |IER
== |,
—Z20 + =Horr
320
|
50
Ny
2
L
| &0 P B TY. nfi\.v A o e W21 RO TEOEY TR TN X. WS YAV Y; MY A
70
-80
Fl
_a0 |
Start 2.478 GHz 2.2 MHZz/ Stop 2.5 GHz
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Hopping Mode Worst case EDR 2M

Low
® MARKER 2 RBW 100 kHz Marker 2 [T1 ]
2.349038 GH=z VBW 300 kHz -54.73 dBm
Ref 10 dBm Att 20 dB SWT 3 = 2.3495038000 GHz
1o Marker| 1 [T1
-53126 dBm
| o 4001 00 GE
=3,
|20
-z0
-40
- 50
‘-L\Mkmﬂ'lj uuuwj'
it 4 WWW
-70
|80
T
-%0
Start 2.31 GHz 13.1 MHE=z/ Stop 2.441 GHz
High
® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -58.05 dBm
Ref 10 dBm Att 20 dB SWT 3 s 2.492920000 GHz
10 Marker| 1 [T1
-57183 dBm
| 483508000 GH
WMMM\MMWW\&MMWWWW
axH|
-10
20
-30
-40
| _=o ‘t‘
/kl 2
| ., N NS WY TN |
70
-s0
Fl
-90
Start 2.441 GHz 5.9 MHz/ Stop 2.5 GHz
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11. Test of Spurious Radiated Emission

11.1 Applicable Standard

Section 15.247(d): 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.
In addition, radiated emissions that fall in the restricted bands, as defined in Section 15.205, must also
comply with the radiated emission limits specified in Section 15.209.

11.2 EUT Setup

Conducted Measurement Setup

Radiated Measurement Setup

EUT

[

]

JMLUDOD

o 0 0

Spectrum Analyzer

| e |

Antenna
- tower
> lm < ‘ — Loop
EUT \ ' antenna
dm /
Spectrum
- analvzer \
a i
; ; \
S ¥ v T \
Turntable 0 8m 1m “\Lx h ]
)
A b
i 'T‘ \‘~ o=
I ! 1 [

Reference ground plane J

Antenna Tower
ceeei 3m (..é ........ Search
EUT } " { Lt Antenna
4m /
RF Test
—_— % L Receiver
| | e I \
LV
Turn 0.;m t Im \
Table A ' A BH
i P I:‘ o=
1 1 1 ]

Ground Plane J/

Figure 1 : Frequencies measured below | GHz configuration
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Antenna Tower

ceee» 3m (_.i__._____{ Hom Antenna
EUT '

Spectrum

M Dﬂ\ Analyzer
b= \
oo [ RS-

1

T \'«" .
O \_ |
able :
M oA Amplifier I:‘
—o

o
om

Figure 2 : Frequencies measured above 1 GHz configuration

11.3 Test Equipment List and Details

See section 2.5.

11.4 Test Procedure

Conducted Measurement

1. For emission above 1GHz to 26G,conducted measurement method is used.
2. The transmitter is set to the lowest channel.

3. The transmitter output was connected to the spectrum analyzer via a cable and cable loss is used
as the offset of the spectrum analyzer.

4. Set RBW to 1 MHz and VBW to 3 MHz, Then detector set to peak and max hold this trace.

5. The lowest band edges emission was measured and recorded.

6. The transmitter set to the highest channel and repeated 2~4.

Radiated Measurement

1. Configure the EUT according to ANSI C63.4-2013

2. The EUT was placed on the top of the turntable 0.8 meter above ground.

3. Receiving antenna mounted on the top of a height-variable antenna tower was placed 3 meters far
away from the turntable. When the frequency spectrum measured started from 9 kHz to 30 MHz, a
loop antenna is used. When the frequency spectrum measured started from 30 MHz to 1000 MHz and
above 1000 MHz, a broadband receiving antenna and the horn antenna are used.

4. Power on the EUT and all the supporting units.

5. The turntable was rotated by 360 degrees to determine the position of the highest radiation.

6. The height of the broadband receiving antenna was varied between one meter and four meters
above ground to find the maximum emission field strength of both horizontal and vertical polarization.

7. For each suspected emission, the antenna tower was scanned (from 1 M to 4 M) and then the
turntable was rotated (from 0 degree to 360 degrees) to find the maximum reading.
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8. According to the characteristic of the EUT crystals, the range of frequencies was investigated from
9KHz to 30MHz, 30MHz to 1GHz and 1GHz to 26GHz.

9. For emission below 1GHz, Set the test-receiver system to Peak or CISPR quasi-peak Detect
Function with specified bandwidth under Maximum Hold Mode.

10. For emission above 1GHz, Set the RBW=1MHz,VBW=3MHz for Peak Detector while the
RBW=1MHz, VBW=10Hz for Average Detector, Readings are both peak and average values.

11. The pre-test have done for the EUT in three axes and found the worst emission at position shown

in test setup photos. The worst case data is recorded in the report. All emission not reported are much
lower than the prescribed limits.

11.5 Test Result

Temperature ( C ) : 22~23 EUT: Bluetooth Speaker
Humidity (%RH ): 50~54 M/N: BA2
Barometric Pressure ( mbar): 950~1000 Operation Condition: TX Mode
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The worst Spurious Emission Data BR Mode BELOW 1 GHz

CH Low:
Horizontal
Frequency Meter Reading Tansd Limits Margin Dlt\a/ltgccj:’;or
(MHz) (dBpV) (dB) (dB v V/IM) (dB) PK/QP
36.51 27.55 13.35 40 -12.45 QP
86.01 25.35 13.55 40 -14.65 QP
101.53 27.55 15.85 43.5 -15.95 QP
186.89 25.35 13.45 43.5 -18.15 QP
549.67 32.45 20.65 46 -13.55 QP
873.65 38.75 25.15 46 -7.25 QP
N/A -— -—— -— -—— —
Vertical
. o . Detector
Frequency Meter Reading | Tansd Limits Margin Mode
(MHz) (dBpV) (dB) (dB 1 V/M) (dB) PK/QP
33.63 35.15 13.55 40 -4.85 QP
107.35 33.45 15.25 43.5 -10.05 QP
120.93 35.75 13.15 43.5 -7.75 QP
134.51 37.35 11.55 43.5 -6.15 QP
148.09 35.85 11.35 435 -7.65 QP
922.15 38.25 25.65 46 -7.75 QP
N/A -— - -——- ——— —
CH Middle:
Horizontal
Frequency Meter Reading | Tansd Limits Margin Ili)/lt(a)t(;aector
(MHz) (dBpV) (dB) (dB 1 V/M) (dB) PK/QP
36.53 27.57 13.37 40 -12.43 QP
86.03 25.37 13.57 40 -14.63 QP
101.55 27.57 15.87 43.5 -15.93 QP
186.91 25.37 13.47 43.5 -18.13 QP
549.69 32.47 20.67 46 -13.53 QP
873.67 38.75 25.15 46 -7.25 QP
N/A -— -—— -— -—— —

Report No.: HCT16IR235E

Shenzhen Hongcai Testing Technology Co., Ltd.

Page 61 of 74

FCC ID: 2AJNG-BA2




‘ ' E HONGCAI
[ TESTING

Vertical

Frequency Meter Reading | Tansd Limits Margin I?Aif:tor
(MHz) (dBpV) (dB) (dB 1 VIM) (dB) PK/QP
33.59 35.11 13.51 40 -4.89 QP
107.31 33.41 15.21 43.5 -10.09 QP
120.89 35.71 13.11 43.5 -7.79 QP
134.47 37.31 11.51 43.5 -6.19 QP
148.05 35.81 11.31 43.5 -7.69 QP
922.11 38.21 25.61 46 -7.79 QP
N/A — — — —

CH High:

Horizontal

Frequency Meter Reading | Tansd Limits Margin II\D/Iitde;:tor
(MHz) (dBpV) (dB) (dB 1 VIM) (dB) PK/QP
36.58 27.62 13.42 40 -12.38 QP
86.08 25.42 13.62 40 -14.58 QP
101.6 27.62 15.92 435 -15.88 QP
186.96 25.42 13.52 43.5 -18.08 QP
549.74 32.52 20.72 46 -13.48 QP
873.72 38.82 25.22 46 -7.18 QP
N/A — — o —
Vertical

Frequency Meter Reading | Tansd Limits Margin I\D/Iit;:tor
(MHz) (dBuV) (dB) (dB 1 VIM) (dB) PK/QP
33.7 35.22 13.62 40 -4.78 QP
107.42 33.52 15.32 43.5 -9.98 QP
121 35.82 13.22 43.5 -7.68 QP
134.58 37.42 11.62 43.5 -6.08 QP
148.16 35.92 11.42 43.5 -7.58 QP
922.22 38.32 25.72 46 -7.68 QP
N/A e — o o e
Note:

1. The pre-test have done for the EUT in three axes and found the worst emission at position shown in
test setup photos. The worst case data is recorded in the report.

2. Emission level (dBuV/m) =Raw Value (dBuV) + Correction Factor (dB/m)
3. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
4. The other emission levels were very low against the limit.

5. Margin value = Emission level.- Limit value
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The worst Spurious Emission Data BR Mode Above 1GHz

Channel Low

Channel Low (2402MHz)

I!Vlaximum Polarity and Level Limit Margin
requency Mark
Polarity Transd
(m) dBuv dBuV/m
- P
2402 H 1 98.52 7.15 91.37 N/A N/A
90.36 -7.15 83.21 N/A N/A A
- P
2402 Vv 1 105.33 7.15 98.18 N/A N/A
96.37 -7.15 89.22 N/A N/A A
4804 H 1 41.38 1.07 42.45 74 -31.55 P
31.25 1.07 32.32 54 -21.68 A
- P
4804 Vv 1 42.83 1.07 43.9 74 30.1
32.45 1.07 33.52 54 -20.48 A
- P
7206 H 1 40.59 7.38 47.97 74 26.03
31.85 7.38 39.23 54 -14.77 A
- P
7206 Vv 1 43.58 7.38 50.96 74 23.04
32.33 7.38 39.71 54 -14.29 A
- P
9608 H 1 40.89 10.29 51.18 74 22.82
30.67 10.29 40.96 54 -13.04 A
- P
9608 Vv 1 42.59 7.38 49.97 74 24.03
32.85 7.38 40.23 54 -13.77 A
- P
12023.31 H 1 41.58 14.01 55.59 74 18.41
31.33 14.01 45.34 54 -8.66 A
- P
12023.33 Vv 1 42.85 14.01 56.86 74 17.14
32.58 14.01 | 46.59 54 -7.41 A
25220.37 - -—-- -—- -—-- - -—-- - -

Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value

2. 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.

3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz,

VBW=10Hz.

4. The test limit distance is 3m limit
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Channel Mid
Channel Middle (2441MHz)
I!Vlaximum Polarity and Level Limit Margin
requency Mark
Polarity Transd
(m) dBuv dBuV/m
- P
2441 H 1 99.54 6.37 93.17 N/A N/A
91.37 -6.37 85 N/A N/A A
- P
o441 Vv 1 104.35 6.37 97.98 N/A N/A
95.88 -6.37 89.51 N/A N/A A
- P
4882 H 1 40.25 1.07 41.32 74 32.68
30.84 1.07 31.91 54 -22.09 A
- P
4882 Vv 1 42.54 1.07 43.61 74 30.39
32.33 1.07 33.4 54 -20.6 A
- P
7323 H 1 41.39 7.49 48.88 74 25.12
31.54 7.49 39.03 54 -14.97 A
- P
7323 Vv 1 43.58 7.49 51.07 74 22.93
32.28 7.49 39.77 54 -14.23 A
- P
9764 H 1 41.24 10.47 51.71 74 22.29
30.36 10.47 40.83 54 -13.17 A
- P
9764 Vv 1 42.78 10.47 53.25 74 20.75
32.84 10.47 43.31 54 -10.69 A
- P
12168.22 H y 41.15 14.1 55.25 74 18.75
30.75 14.1 44.85 54 -9.15 A
- P
12168.22 Vv 1 43.64 14.1 57.74 74 16.26
31.38 14.1 45.48 54 -8.52 A
25380.37 - - - - - -—-- - -—--
Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. 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.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average). RBW=1MHz,
VBW=10Hz.
4. The test limit distance is 3m limit
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Channel High
Channel High (2480MHz)
I!Vlaximum Polarity and Level Limit Margin
requency Mark
(m) dBuv dBuV/m
- P
2480 H ] 98.54 6.05 | 92.49 N/A N/A
90.75 -6.05 84.7 N/A N/A A
- P
2480 v ] 102.88 6.05 | 96.83 N/A N/A

93.45 -6.05 87.4 N/A N/A A
- P

4960 H 1 40.59 1.07 41.66 74 32.34
31.25 1.07 32.32 54 -21.68 A
- P

4960 Y 1 43.45 1.07 44 .52 74 29.48
32.57 1.07 33.64 54 -20.36 A
- P

7440 H 1 40.85 7.61 48 .46 74 25.54
30.84 7.61 38.45 54 -15.55 A
) P

2440 v . 42.58 7.61 50.19 74 23.81
32.79 7.61 40.4 54 -13.6 A
) P

9920 H ] 41.38 10.65 | 52.03 74 21.97
31.94 10.65 | 42.59 54 -11.41 A
- P

9920 v ] 43.85 10.65 54.5 74 19.5
32.97 10.65 | 43.62 54 -10.38 A
- P

19361.67 H 1 41.58 14.19 | .55.77 74 18.23
31.78 14.19 | 45.97 54 -8.03 A
- P

1936167 Y 1 42.89 14.19 | 57.08 74 16.92
32.74 14.19 | 46.93 54 -7.07 A
25380.37

Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit

Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value

2. Data of measurement within this frequency range shown

of emissions are attenuated more than 20dB below the permissible limits or the field strength is too small to be

measured.

3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average). RBW=1MHz,

VBW=10Hz.

4., The test limit distance is 3m limit

in the table above means the reading
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The worst Spurious Emission Data BR Mode Below 30 MHz

Emissi .

Frequency E:j; A;:itrg:a E’::;e :ll‘s,:::n Limit Margin Detector
MH Mod
(MHz) | ©@Buv) | (@BIm) | (@B) | (dBuvim)| @BWVIM) | (dB) ode
5.45 21.68 8.23 1.03 28.88 72.8 -43.92 QP
14.78 21.54 9.07 1.19 29.42 69.5 -40.08 QP
22.31 22.37 9.25 1.08 30.54 69.5 -38.96 QP
23.34 22.23 8.43 1.66 29 69.5 -40.5 QP

Note:

1. The pre-test have done for the EUT in three axes and found the worst emission at position shown in
test setup photos. The worst case data is recorded in the report.

2. Emission level (dBuV/m) =Raw Value (dBuV) + Correction Factor (dB/m)
3. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
4. The other emission levels were very low against the limit.

5. Margin value = Emission level.- Limit value

Conducted Spurious Emission

BR 1M
Channel Low

® MARKER 1 RBW 100 kHz Marker 1 [T1 ]
4.81168 GHz VEW 300 kHz -50.46 dBm
Ref 10 dBm Att 20 dB SWT 2.7 = 4.811680000 GHz
10
-0
== [,

20

|- 30

80

-90

Start 30 MHz 2.647 GHz/ Stop 26.5 GHz
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Channel Mid

® MARKER 1 REW 100 kHz Marker 1 [T1 ]
4.86462 GHz VBW 300 kH=z -49.89 dBm
Ref 10 <dBm Att 20 dB SWT 2.7 s 4.864620000 GHz
10
I B e R R R | &
= |,
20
30
-40

70

80

-30

Start 30 MH=z 2.647 GHz/ Stop 26.5 GHz

Channel High

® MARKER 1 RBW 100 kHz Marker 1 [T1 ]
4.971724 GHz VBW 300 kHz -43.54 dBm
Ref 10 dBm Att 20 dB SWI 2.7 s 4.971724000 GHz

10

=3 |,

20

30

-40 3

] ]

-90

Start 30 MHzZ 2.647 GHz/ Stop 26.5 GHz
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EDR 2M
Channel Low

® MARKER 1 RBW 100 kHz Marker 1 [Tl ]
20.189972 GHz VBW 300 kHz -51.18 dBm
Ref 10 dBm Att 20 dB SWT 2.7 = 20.189572000 GHz

10

30

40

|50

-90

Start 30 MHz 2.647 GHz/ Stop 26.5 GHz

Channel Middle

® MARKER 1 RBW 100 kHz Marker 1 [T1 ]
4.8231 GHz WVBW 300 kHz -54.07 dBm
Ref 10 dBm Att 20 dB SWT 2.7 = 4.823100000 GHz

10

70

60

-590

Start 30 MHz 2.647 GHz/ Stop 26.5 GHz
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Channel High

® MARKER 1 RBW 100 kHz Marker 1 [T1 ]
4.9705 GHz VEW 300 kHz -43.38 dBm

Ref 10 dBm Att 20 dB SWT 2.7 = 4.970500000 GHz
10
o

Z=3 |,
|20
|30

]

|30

-90

Start 30 MHz 2.647 GHz/ Stop 26.5 GHz

EDR 3M
Channel Low

@ MARKER 1 RBW 100 kHz Marker 1 [T1 ]
4.82268 GHz VBW 300 kHz -50.80 dBm
Ref 10 dBm Att 20 dB SWT 2.7 = 4.822680000 GHz

10

40

70

-850

Center 13.265 GHz 2.647 GHz/ Span 26.47 GHz
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Channel Middle

=3
b

[AXH:

Channel High

@
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MARKER 1
4.971724 GHz

RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 20 dB SWT 2.7 =

Marker 1 [T1 ]
—-46.38 dBm

4.971724000 GHz

10

--20

--30

I

|--70

--80

-90

Start 30 MH=z 2.647 GHz/

REW
VBW
SWT

100 kHz
300 kHz
2.7 s

10 dBm Att 20

Stop 26.5 GHz

Marker 1 [T1 ]
-51.75 dBm

20.270160000 GHz

- 10

|20

30

- 50

P

70

|80

-90

Start 30 MH=zZ 2.647 GHz/
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12. ANTENNA REQUIREMENT

12.1 Standard Applicable
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. 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.

Section 15.247(b)/(c):

If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power from the
intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

If the intentional radiator is used exclusively for fixed, point-to-point operations may employ
transmitting antennas with directional gain greater than 6 dBi provided the maximum peak output
power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the
antenna exceeds 6 dBi.

12.2 Antenna Connected Construction
The antenna is designed with permanent attachment and no consideration of replacement. The

antenna used in this product is complied with Standard. The maximum Gain of the antenna lower than
6.0dBi and have the definite antenna Specification.
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13. Radio Frequency Exposure Report

13.1 Objective

The objective of the following report is used to demonstrate that EUT operated in a manner that
ensures the public is not exposed to radio frequency energy levels in excess of the relative provisions
of FCC 47CFR Part 1.1307

13.2 General Description of Test

Items Description

EUT Frequency band X FHSS: 2.400GHz ~ 2.483GHz
[ ] WLAN: 2.400GHz ~ 2.483GHz
[ ] WLAN: 5.18GHz ~ 5.32GHz / 5.50GHz ~ 5.70GHz

[ ] WLAN: 5.745GHz ~ 5825GHz

[ |Others:
Device category [ IPortable (<20cm separation)
DXIMobile (>20cm separation)
[ Others
Exposure classification [ |Occupational/Controlled exposure (S = 5mW/cm2)

XIGeneral Population/Uncontrolled exposure
(S=1mW/cm?)

[ ]Others:
Antenna diversity [XISingle antenna
[ IMultiple antennas:
[Tx diversity
['IRx diversity
[ITx/Rx diversity
Max. output power 2.15dBm (0.0016W)
Antenna gain (Max) 0dBi (Numeric gain:1)
Evaluation applied XIMPE Evaluation
[ ISAR Evaluation
Note:
1. The maximum output power is 2.15dBm (0.0016W) at 2441MHz (with 1 numeric antenna
gain.)

2. For mobile or fixed location transmitters, no SAR consideration applied. The minimum
separation generally be used is at least 20 cm, even if the calculations indicate that the MPE
distance would be lesser.
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HS

13.3 Human Exposure Assessment Results

Calculation

.
J30xP<G E-
d 3770
Where [E = Field Strength in Volts / meter
P = Power in Watts
G=Numeric anterma gain
d=Distance in meters

A

Given E=

S=Power Density in milliwatts / square centimeter

Combining equations and re-arranging the terms to express the distance as a function of the remaining

variables yields:

WN=P=G
37704

Changing to units of mW and cm, using:

P (mW) =P (W) /1000 and

d fem) =100 *d {m)
Yields
5_ 30x(P ."IID'.:ID) ® 5‘3 —0.0796x PxﬁG
3770 % (d /100)° d’

| J— T

Where d = distance incm
P = Power in mW
G = Numeric antenna gain

S = Power Density in mW/ cnr’

Equation 1

EUT parameter (data from the separate report)

Given
=x-"3ﬁ><jP><G & 5 E -

-E —
d 3770

Where

G: numerical gain of transmitting antenna;

TP: Transmitted power in watt;

d: distance from the transmitting antenna
in meter

Max average output power in Watt (TP)

2.15dBm (0.0016W)

Antenna gain (G)

0 dBi (Numeric gain: 1)

Exposure classification

S=1mW/cm?

Minimum distance in meter (d)
(from transmitting structure to the human body)

20cm (0.2m)
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Yields
S :M, P=0.0016W, G=1, d=0.2
3770d
S=0.0003mW/cm?
Or
d=, /M S=1, P=0.0016W, G=1
3770S
d=0.0035m
Conclusion:

S$=0.0003mW/cm? is significant lower than the General Population Exposure Power Density Limit
1mW/cm? or except the distance when human body proximity to the antenna is less than 0.35cm

then will reach the General Population Exposure Power Density Limit

(For mobile or fixed location transmitters, the maximum power density is 1.0 mW / cm? even if the
calculation indicates that the power density would be larger.)
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