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1. VERSION
Report No. Version Description Approved
ZKT-2608140993E Rev.01 Initial issue of report Sept. 08, 2026
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2. SUMMARY OF TEST RESULTS

Test procedures according to the technical Standards:

NO. Test Item Test Requirement Result
1 RF shielding method Item 19 of Article 49-20 Pass
2 Frequency Tolerance Item 19 of Article 5 Pass
3 Antenna Power & E.[.LR.P. Item 19 of Article 49-20 Pass
4 Antenna Power Tolerance Item 19 of Article 14 Pass
5 99% Occupied Bandwidth Item 19 of Article 6 Pass
6 Spurious Emissions Intensity Item 19 of Article 7 Pass
7 Limit of secondary radiated emissions Item 19 of Article 24.2 Pass
8 Interference suppression Item 19 of Article 9-4.5 Pass
9 Transmission Antenna Gain Item 19 of Article 49-20 N/A*

T ission Radiation Angle Width
10 2B s 2EpgadptibiTAngle Widt ltem 19 of Article 49-20 N/A*
(3dB Beam width)
NOTE:

(1) “ N/A*” denotes test is not applicable in this Test Report

N
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2.1 TEST FACILITY

Shenzhen ZKT Technology Co., Ltd.
Add. : 1/F, No. 101, Building B, No. 6, Tangwei Community Industrial Avenue, Fuhai Street, Bao'an
District, Shenzhen, China

FCC Test Firm Registration Number: 927491
Designation Number: CN1431

IC Registered No.: 27033

CAB identifier: CN0110

China Registered No.: CNAS L11527

2.2 MEASUREMENT UNCERTAINTY

The reported uncertainty of measurement y = U, where expended uncertainty U is based on a Standard
uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of approximately 95 %.

No. ltem Uncertainty
1 RF power conducted +0.16(dB)
2 Spurious emissions conducted +0.21(dB)
3 All emissions radiated(<1G) +4.68(dB)
4 All emissions radiated(>1G) 1+5.0(dB)

5 frequency error ppm +0.5(ppm)
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3. GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT

Product Name: Wireless TV Speaker

Model No.: TS0004

Series Models: TS04

Model Difference: All models have the same circuit and RF module, but the model
name are different.

Hardware Version: H1.0

Software Version: S1.0

Bluetooth Version: V5.0

Operation Frequency: 2402MHz~2480MHz

Channel Numbers: 40 Channels

Channel Separation: 2MHz

Modulation Technology: GFSK

Rated Power: 1.2mwW

Antenna Type: PCB antenna

Antenna Gain: 1.37dBi

Power supply: Input: 5V==1000mA

Adapter Input: 100-240V~ 50/60Hz,0.25A Max
Output: 5V==1000mA

Adapter Model KAOG6E-0501000JP
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Note:
1. For a more detailed features description, please refer to the manufacturer’s specifications or the User's
Manual.
2. Operation Frequency each of channel
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel Frequency
1 2402 MHz 11 2422 MHz 21 2442 MHz 31 2462 MHz
2 2404 MHz 12 2424 MHz 22 2444 MHz 32 2464 MHz
3 2406 MHz 13 2426 MHz 23 2446 MHz 33 2466 MHz
4 2408 MHz 14 2428 MHz 24 2448 MHz 34 2468 MHz
5 2410 MHz 15 2430 MHz 25 2450 MHz 35 2470 MHz
6 2412 MHz 16 2432 MHz 26 2452 MHz 36 2472 MHz
7 2414 MHz 17 2434 MHz 27 2454 MHz 37 2474 MHz
8 2416 MHz 18 2436 MHz 28 2456 MHz 38 2476 MHz
9 2418 MHz 19 2438 MHz 29 2458 MHz 39 2478 MHz
10 2420 MHz 20 2440 MHz 30 2460 MHz 40 2480 MHz
3.| Final test channel as follow:
Channel Frequency Channel Frequency Channel Frequency
1 2402 20 2440 40 2480
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3.2 DESCRIPTION OF TEST MODES

Software used to control the EUT for staying in continuous transmitting and receiving mode is
programmed.

The EUT was tuned to a low, middle, and high channel for all tests. For all test case pre/scans were

completed in all Modes to determine worst case levels.test software fcc_v1.2.5 Hive used for
controlling the EUT.

During testing channel & power controlling software provided by the customer was used to control the
operating channel as well as the output power level. The RF output power selection is for the setting of
RF output power expected by the customer and is going to be fixed on the firmware of the final end
product power parameters of GFSK.

Test Software: FCC_assist 1.0.2.2

Test Mode Power Level

GFSK default
3.3 TEST CONDITIONS
Supply Voltage
Voltage at the input of
Input Voltage (Vdc) Tolerance
the RF Circuit (Vdc)
(%)
Normal 5 Normal 3.3
+10% 5.5 +1% 3.3 0
-10% 4.5 -1% 3.3 0
Others
Temperature (°C) 20-25
Relative humidity 51%.
ATM Pressure: 1019 mbar

Note 1: When the input voltage is reduced or increased by 10%, the regulator voltage changes of less than

1%.So the following test items are conducted in the normal voltage.
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3.4 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

MW RF Test System &

[arT EUT

\. J

3.5 DESCRIPTION OF SUPPORT UNITS (CONDUCTED MODE)

The EUT has been tested as an independent unit together with other necessary accessories or support
units. The following support units or accessories were used to form a representative test configuration
during the tests.

Item Equipment Mfr/Brand Model/Type No. Series No. Note
E-1 Wireless TV Speaker EACHN TS0004 N/A EUT
Item Shielded Type Ferrite Core Length Note

Note:

(1)  The support equipment was authorized by Declaration of Confirmation.
(2) For detachable type 1/O cable should be specified the length in cm in TLengtha column.
(3) “YES”is means “shielded” “with core”; “NO” is means “unshielded” “without core”.
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3.6 EQUIPMENTS LIST FORALL TEST ITEMS

. : Firmware | Last Calibrated Cal.Infor
ltem | Equipment Manufacturer | Type No. Serial No. version calibration until Method

Spectrum Analyzer MY5537083

1 (9kHz-26.5GHz) KEYSIGHT N9020A 5 A.17.05 Sep. 20,2025 | Sep. 19, 2026 C
Spectrum Analyzer

2 (10kHz-39.9GHz) R&S FSV40-N 100363 1.71 SP2 Sep. 20,2025 | Sep. 19, 2026 C

3 Test Cable N/A RF-01 N/A N/A May. 25, 2026 | May. 24, 2027 C

4 Test Cable N/A RF-02 N/A N/A May. 25, 2026 | May. 24, 2027 C

5 Test Cable N/A RF-03 N/A N/A May. 25, 2026 | May. 24, 2027 C

6 | G0 Signal Agilent E4421B GB40051203 | B.03.84 | Sep. 19,2025 | Sep. 18,2026 c

enerator
7 Signal Generator Agilent N5182A ¥Y4742021 A.01.87 Sep. 20, 2025 Sep. 19, 2026 C
g | Magnetic Field Narda ELT-400 0-0344 N/A Sep. 25,2025 | Sep. 24, 2026 c

Probe Tester

Van der Hoofden Schwarzbeck
9 . Mess-elektroni | VDHH 9502 | 9502-039 N/A Dec. 18, 2025 Dec. 17, 2026 C
measuring head

k

Wideband Radio
10 | Communication R&S CMW500 106504 V 3.7.22 Sep. 28,2025 | Sep. 27, 2026 C

Test

MWRF Power MW100-RF
1 Meter Test system MW CB 10371 N/A Sep. 19,2025 | Sep. 18, 2026 c
12 '\S"WRF Power MW MW100-PS | 44371 N/A Sep. 20,2025 | Sep. 19, 2026 c

ensor B
13 | D.C. Power Supply | LongWei TPR-6405D | GQ7516 N/A Sep. 20, 2025 | Sep. 19, 2026 C
XQY-SMAJ

14 | Attenuators XINQY KS-12-2W N/A N/A Sep. 29,2025 | Sep. 28, 2026 C
15 | RF Software MW MTS8310 Vv2.0.0.0 N/A \ \

Note:

Calibration Method:

(a) Calibration conducted by the National Institte of Information and Communicationsa)Technology (NICT) or a designated
calibration agency under Article 102-18 paragraph (1)

(b) Correction conducted ours ant to the provisions of Article 135 or Article 144 of the Measurement Act(Act No. 51 of 1992)
(c) Calibration conducted in countries except Japan, which shall be equivalent to the calibration conducted by the NICT or a
designated calibration agency under Article 102-18 paragraph

(d) Calibration, etc. conducted by using measuring instruments and other equipment listed in the right column of appended
table No. 3, which shall have been given any type of calibration, etc.listed above from (a) to (c).

The calibration corresponds to ¢ described above.

All the equipments for GUANGZHOU NEM METROLOGY&TEST TECHNOLOGY CO.,LTD.
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4. RF SHIELDING METHOD

Enclosure:

We apply the product for Japan RF certification; RF line use SMD components, and the plastic shell of the
product serves as a shield for the module, which is not easy to disassemble using screw installation, the
equipment can be damaged if the user tries to open it, Please refer to following for photo for details.
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5.1.1 LIMIT
Item Limits
Frequency Error +50ppm
5.1.2 MEASURING INSTRUMENTS AND SETTING
The following table is the setting of Spectrum Analyzer.
Spectrum Parameter Setting
Attenuation Auto
RB/ VB 10kHz/10kHz
Detector Peak
Trace Max Hold
Sweep Time Auto

5.1.3 TEST PROCEDURES

(1)In the case of unmodulated signal (continuous or continuous burst), measure the frequency directly by

a frequency meter.

(2)In the case of burst waves, the measurement shall be done for enough time in order to obtain
the enough measuring accuracy, and the average of the measured values becomes the final value.
(3)In the case of a test mode with a specific frequency spectrum, measure the frequency of the specific

spectrum by a spectrum analyzer.

(4)In the cases above, if the frequency equivalent to the test frequency is not directly measured in
principle, it shall be obtained by necessary calculation.

In the case of modulated signal, if there is no specific spectrum measurable by a spectrum analyzer but
a specific dip is observed, it is allowed to measure the frequency with the signal generator
(synthesized). That is, observe a signal of the signal generator concurrently (or alternately) with the
tested signal using the spectrum analyzer while setting the frequency of the signal generator to the
position of the dip on the screen of the spectrum analyzer, and

determine the frequency of the signal generator at the time as a measured value.

5.1.4 TEST SETUP LAYOUT

MW RF Test System

ATT

5.1.5 EUT OPERATION DURING TEST

EUT

The EUT was placed on the test table and programmed in un-modulation function.

N
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Frequency Read Tolerance Limit
Test mode Test voltage Result
< (MHz) (MHz) (ppm) (ppm)
_ 2402 2402.035 14.57
U”'mnfgé’éat'on Normal 2440 2440.036 14.75 +50.00 Pass
2480 2480.036 14.52
2402MHz

|_~ Keysight Spectrum Analyzer - Swept SA

[ SENSE:PULSE] [

ALIGN AUTO |

02:36:57 PM.

PNO: Wide -»— T1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 1.98 dB
Ref 20.00 dBm

Center 2.4020000 GHz

#Res BW 10 kHz #VBW 10 kHz

#Avg Type: RMS
AvglHold: 100/100

Mkr1 2.402 035 GHz
2.718 dBm

Span 1.000 MHz
Sweep 12.07 ms (1001 pts)

STATUS

2440MHz

s Keysight Spectrum Analyzer - Swept SA

R | rRE | AC | [ SENSE:PULSE] [

ALIGN AUTO |

Center Freq 2.44 000 GHz

PNO: Wide -»— T1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.09 dB
Ref 20.00 dBm

Ao, ‘

b
Center 24400000 GHz
#Res BW 10 kHz

#VBW 10 kHz

#Avg Type: RMS
AvglHold: 100/100

Span 1.000 MHz
Sweep 12.07 ms (1001 pts)

IMSG

STATUS

E)

N
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2480MHz

J= Keysight Spectrum Analyzer - Swept SA
R | RF[509 Ac | | SENSE:PULSE| ALIGN AUTO | 02:37:20 PM
Center Freq 2.480000000 GHz . #Avg Type: RMS
ide —»— 1rig: FreeRun Avg|Hold: 100/100
#Atten: 30 dB

Ref Offset2.17 dB
Ref 20.00 dBm

Span 1.000 MHz
#VBW 10 kHz Sweep 12.07 ms (1001 pts)

MSG STATUS

B
|
N
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5.2 ANTENNA POWER & E.I.R.P. & ANTENNA POWER TOLERANCE

5.2.1 LIMIT
Item Limits
Antenna Power <10mwW
E.lLR.P. <£12.14dBm
Antenna Power Tolerance +20% (No lower limit)
5.2.2 TEST PROCEDURES

1. A power meter is connected on the EUT

2 . The power meter indicates the measured power “E”.

3. Calculate antenna power density by the formula below PD = Pt + 10*log(1/x).

x: The duty cycle of the EUT in continuously transmitting mode(there the is duty cycle is 100%)
Pt: Output power of the SSG

4. Antenna Power Error is definition that actual measure antenna power tolerance
below + 20% power that base on manufacturer declare the conducted power.

5.2.3 TEST SETUP LAYOUT

EUT

5.2.4 TEST DEVIATION

There is no deviation with the original Standard.
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Operation Mode:

Normal Voltage - GFSK

Test Frequency AFr:tenna Antenna Rateg A”te”r?a . Tolerance | Tolerance

(MHz) ower Power Power Power Limit (%) Limit (%) Result
(dBm) (mW) (mW) (mW)

2402 1.377 1.37 1.2 <10 14 +20 Pass
2440 1.308 1.35 1.2 <10 13 +20 Pass
2480 0.955 1.25 1.2 <10 4 +20 Pass

Tolerance Limit: + 20% (No lower limit)

Operation Mode: | Normal Voltage - GFSK

Test Frequency Antenna Power Antenna} gain EIRP Limits Result
(MHz) (dBm) (dBi) (dBm) (dBm)
2402 1.377 1.37 2.747 <12.14 Pass
2440 1.308 1.37 2.678 <12.14 Pass
2480 0.955 1.37 2.325 <12.14 Pass

Note: EIRP = Antenna Power + Antenna Gain.

N
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5.3 99% OCCUPIED BANDWITH

5.3.1 LIMIT
Item Limits
Occupied Band Width: =26MHz
5.3.2 TEST PROCEDURES

1. Setting of SA is following as: RB: 300kHz / VB:300kHz / SPAN: 3MHz / AT: 30dB Ref:
20dBm / Sweep time: Auto / Sweep Mode: Continuous sweep / Detect mode: Positive
peak / Trace mode: Max hold

2 . EUT have transmitted the maximum modulation signal and fixed channelize ( For DSSS

or OFDM Device) or continuous maximum power of hopping mode(For FHSS Device).
SA set to 99% of occupied bandwidth to measure occupied bandwidth. The limit is less
than 26MHz (For DSSS or OFDM Device) or 83.5MHz (For FHSS Device).

5.3.3 TEST SETUP LAYOUT

MW RF Test System

ATT EUT

5.3.4 TEST DEVIATION
There is no deviation with the original Standard.
5.3.5 EUT OPERATION DURING TEST

The EUT was programmed to be in continuously transmitting mode.
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o :
Test voltage C(r,:/?ﬂ;)e | gngr:)cI?A(/:iLéTflwed :‘l\lﬂr?_;tzs) Result
(MHz)

2402 1.2265 =26 Pass
Normal 2440 1.2262 =26 Pass
2480 1.2242 =26 Pass

CHO1 Occupied Bandwidth (99%)

|;~ Keysight Spectrum Analyzer - Occupied BW

R , “RE [509 AC | [ SENSE:PULSE] [ ALIGN AUTO |

L)
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz

—». Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB

Ref Offset 1.92 dB
Ref 21.98 dBm

#Res BW 300 kHz #IVBW 300 kHz

Occupied Bandwidth Total Power

1.2265 MHz

32.945 kHz
1.761 MHz

6.29 dBm

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

MSG STATUS

Radio Std: None

Radio Device: BTS

CH20 Occupied Bandwidth (99%)

|_ Keysight Spectrum Analyzer - Occupied BW

| RF | AC | [ | SENSE:PULSE| | ALIGN AUTO |

02:39:30 PM Aug 20, 2026

R 50 Q
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz
—». Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB

#|FGain:Low

Ref Offset2.09 dB
22

I I

\
I

|

{

\'

\

#Res BW 300 kHz #IVBW 300 kHz

Occupied Bandwidth Total Power 6.02 dBm

1.2262 MHz

33.044 kHz
1.769 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

MSG STATUS

Radio Std: None

Radio Device: BTS

N
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CH40 Occupied Bandwidth (99%)

1= Keysrght Spectrum Analyzer - Occupied BW

o] & o)

RE_ (509 AC | |

| SENSE:PULSE| |

ALIGN AUTO |

02:41:13 PMAug 20, 2026

Center Freq 2.480000000 GHz

#FGain:Low

Ref Offset2.17 dB
Ref 22.17 dBm

Center 2.48 GHz
Res BW 300 kHz

Occupied Bandwidth

1.2242 MHz
33.172 kHz
1.759 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.480000000 GHz

—p—~ Trig: FreeRun
#Atten: 30 dB

IR
|
_Z_I
|
I
|
I

#/BW 300 kHz

Total Power

P
[ =
|
|
\
|
\
|

% of OBW Power

x dB

Radio Std: None
Avg|Hold: 100/100
Radio Device: BTS

Span 3 MHz
Sweep 1ms

4.73 dBm

99.00 %
-26.00 dB

STATUS

E)

N
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5.4 UNWANTED EMISSION INTENSITY MEASUREMENT

5.4.1 LIMIT

Iltem Limits

30MHz -2387MHz: 2.5uW/MHz or less
2387MHz -2400MHz:25uW/MHz or less
2483.5MHz - 2496.5MHz: 25uW/MHz or less
2496.5MHz - 12.5GHz:2.5uW/MHz or less

TX Spurious Emission

5.4.2 MEASURING INSTRUMENTS AND SETTING

Please refer to section 5 in this report. The following table is the setting of Spectrum Analyzer.

Spectrum Parameter Setting
Attenuation Auto
RB /VB 1MHz /1 MHz
Detector Peak
Trace Max Hold
Sweep Time Auto
5.4.3 TEST PROCEDURES

1. EUT have transmitted the maximum modulation signal and fixed channelize.
2. Setting of SA is following as: RB:1MHz / VB:1MHz / AT: 20dB Ref: 10dBm / Sweep time: Auto
Sweep Mode: Continuous sweep / Detect mode: Positive peak
Trace mode: Max hold
3. Setting of SA is following as 30MHz and stop frequency 1000MHz Then to mark
peak reading value + cable loss shall be less than 0.25uW/MHz.
4. Setting of SA is following as 1000MHz and stop frequency 2387MHz Then to mark
peak reading value + cable loss shall be less than 2.5uW/MHz.
5. SA adjusted to start frequency 2387MHz and stop frequency 2400MHz. Then to
mark peak reading value + cable loss shall be less than 25uW/MHz.
6. SA adjusted to start frequency 2483.5MHz and stop frequency 2496.5MHz Then to
mark peak reading value + cable loss shall be less than 25uW/MHz
7. SA adjusted to start frequency 2496.5MHz and stop frequency 12500MHz Then to
mark peak reading value + cable loss shall be less than 2.5uW/MHz

5.4.4 TEST SETUP LAYOUT

MW RF Test System

ATT EUT

5.4.5 TEST DEVIATION

There is no deviation with the original Standard.
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5.4.6 TEST RESULT

Test Mode Frequency Range FEr;iﬁzi:Sy Max Value Max Value Limit Result

Voltage (MHz) (MHz) (MHz) (dBm) (UW/MHz) | (UW/MHZz)
30-1000 830.95 -59.68 0.0011 25 Pass
1000-2387 2385.75 -56.88 0.0021 25 Pass
Normal GFSK 2402 2387-2400 2399.92 -42.16 0.0608 25 Pass
2483.5-2496.5 2487.01 -54.97 0.0032 25 Pass
2496.5-13000 7290.82 -42.44 0.0570 25 Pass
30-1000 883.12 -59.13 0.0012 25 Pass
1000-2387 2382.21 -54.99 0.0032 25 Pass
Normal GFSK 2440 2387-2400 2399.8 -49.94 0.0101 25 Pass
2483.5-2496.5 2489.83 -55.95 0.0025 25 Pass
2496.5-13000 7281.63 -43.24 0.0474 2.5 Pass
30-1000 791.23 -58.85 0.0013 25 Pass
1000-2387 2009.22 -57.05 0.0020 25 Pass
Normal GFSK 2480 2387-2400 2394.85 -57.36 0.0018 25 Pass
2483.5-2496.5 2487.32 -56.43 0.0023 25 Pass
2496.5-13000 12582.22 -54.02 0.0040 25 Pass

= ~ ~
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Test voltage [

Normal

Test Channel (MHz) |

2402.00 |

Keymgh( Spenmm Ana\yz:r S
[ JLSE]

ALIGNAUTO |

Cenler Freq 515 000000 MHz -
PN Fast —»—  Trig: FreeRun
IFGain:Low #Atten: 20 dB

Ref Offset 1.98 dB
div. Ref 11.98 dBm

Trace 1 Péss

Start 0.0300 GHz
#Res BW 1.0 MHz

Msc

#VBW 1.0 MHz

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 830.953 MHz
-59.681 dBm

Stop 1.0000 GHz
Sweep 2.667 ms (40001 pts

STATUS

Keymght Sp:nmm Ana\y‘zev Swiept SA

Center Freq 1 693500000 GHz
PNO: Fast =—»—
IFGain:Low

Ref Offset 1.98 dB

deidiv ~ Ref 11.98 dBm

Start 1.0000 GHz _
#Res BW 1.0 MHz

NsG

#VBW 1.0 MHz

=
03:11:56 PM Sep o8

| | ALIGN AUTO |
#Avg Type: RMS
Avg[Hold: 100/100

Trig: Free Run
#Atten: 20 dB

Mkr1 2.385 75 GH2|
-56.875 dBm

Stop 2.3870 GHz
Sweep 2.667 ms (40001 pts

STATUS

30MHz = f =

1000 MHz

1000 MHz

<f = 2387 MHz

KEyS\gMSpedmmAna\yz i
= .

— [sen

=PULSE] A

— AIGNAUTO |

Center Freq 2 393500000 GHz
PASS

PNO: Fast -+ Trig: FreeRun
IFGain:Low #Atten: 20 dB

Ref Offset 1.98 dB
Ref 11.98 dBm

I—?race 1 Pgss

Start 2.387000 GHz

#Res BW 1.0 MHz #VBW 1.0 MHz

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 2.399 917 450 GHz|
-42.161 dBm

Stop 2.400000 GHz|
Sweep 2.667 ms (40001 pts

PNO: Fast ~#—
IFGain:Low

Ref Offset 1.98 dB
ef 11.98 dBm

idiv

Start 2.483500 GHz
#Res BW 1.0 MHz

#VBW 1.0 MHz

[E=mjFERr==)
ALTGN AUTO — 126
#Avg Type: RMS
Avg|Hold: 100/100

Trig: Free Run
#Atten: 20 dB

Mkr1 2.487 008 050 GHz|
-54.970 dBm

Stop 2.496500 GHz
Sweep 2.667 ms (40001 pts

Juse

STATUS

STATUS

2387 MHz < f =

2400 MHz

ALTGN AUTO .|

PNO: Fast ~—+— Trig: FreeRun
IFGain:Low #Atten: 20 dB

Start 2.497 GHZ

#Res BW 1.0 MHz #VBW 1.0 MHz

#Avg Type: R
Avg|Hold: 1on/1oo

Mkr1 7.290 82 GHz
-42.444 dBm

Stop 13.000 GHz
Sweep 18.67 ms (40001 pts

Jrse

STATUS

2496.5 MHz =

f<13 GHz

2483.5 MHz =

f <2496.5 MHz

E)

N
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Test voltage L

Normal

Test Channel (MHz) 2440.00

[ Keysight Spectrum Analyzer - Swept SA
1R 50 PULSE]

AIGNAUTO |

R [ fF_ |
Center Freq 515.000 -
—»~ Trig: FreeRun
#Atten: 20 dB

PNO: Fast
IFGain:Low

Ref Offset 209 dB
div. Ref 12.09 dBm
Trace 1 Pass

Start 0.0300 GHz

#Res BW 1.0 MHz #VBW 1.0 MHz

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 883.115 MHZ
-59.131 dBm

Stop 1.0000 GHz
Sweep 2.667 ms (40001 pts

o Keysight Spectrum Analyzer - Swept SA

X R Rl AC AIGNAUTO [
#Avg Type: RMS
Avg|Hold: 100100

st PULSE]

R L
Center Fre: -
—». Trig: FreeRun
#Atten: 20 dB

PNO: Fast
IFGain:Low

Mkr1 2.382 21 GHz
-54.988 dBm

Ref Offset 2.09 dB
Ref 12.09 dBm

Trace 1 Pd‘ss i T
|

Start 1.0000 GHz |
#Res BWW 1.0 MHz

Stop 2.3870 GHz

#VBW 1.0 MHz Sweep 2.667 ms (40001 pts]

Juse

STATUS

|ES STATUS

=

30 MHz = f

1000 MHz

1000 MHz < f = 2387 MHz

[ Keysight Spectrum Analyzer - Swept SA
X R | E-PULSE]

[ AIGNAUTO

S

R [ RE [
Center Freq 2.39. -
—». Trig: FreeRun

#Atten: 20 dB

PNO: Fast
IFGain:Low

Ref Offset2.09 dB
Ref 12.09 dBm

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 2.399 795 575 GHz|
-49.939 dBm

‘\__L X

L T Y
Start 2.387000 GHz

#Res BW 1.0 MHz #VBW 1.0 MHz

Stop 2.400000 GHz|
Sweep 2.667 ms (40001 pts

o Keysight Spectrum Analyzer - Swept SA

Xl R R AC ALIGN AUTO .
#Avg Type: RMS
Avg|Hold: 100100

PULSE]

R [ RE |
Center Freq 2.49! .
—»- Trig: FreeRun

#Atten: 20 dB

PNO: Fast
IFGain:Low

Ref Offset 2.09 dB
v Ref 12.09 dBm

Trace 1 Pass

Stop 2.496500 GHz
Sweep 2.667 ms (40001 pts

#VBW 1.0 MHz

Juse

STATUS

A

2387 MHz < f

2400 MHz

[ Keysight Spectrum Analyzer - S
X R [ SENSE:PULSE]

[ ® AC |
Center Freq 7.748250000 GHz

PNO:fast —»— Trig: FreeRun
IFGain:Low #Atten: 20 dB
Ref Offset 2.09 dB
Ref 12.09 dBm

i
Trace 1 Pass

Start 2.497 GHz
#Res BW 1.0 MHz

sc

#VBW 1.0 MHz

Mkr1 7.281 63 GH2|
-43.237 dBm

Stop 13.000 GHz
Sweep 18.67 ms (40001 pts

STATUS

=

2496.5 MHz

f<13 GHz

2483.5 MHz = f < 2496.5 MHz

E)

N




Project No.: ZKT-2608140993E
Page 26 of 35

Test voltage L

Normal

Test Channel (MHz)

2480.00

[ Keysight Spectrum Analyzer - Swept SA
1R 50 PULSE]

AIGNAUTO |

R [ R |
Center Freq 515.000

—»~ Trig: FreeRun
#Atten: 20 dB

PNO: Fast
IFGain:Low

Ref Offset 2,17 dB
div. Ref 12.17 dBm
Trace 1 Pass

Start 0.0300 GHz

#Res BW 1.0 MHz #VBW 1.0 MHz

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 791.232 MHZ
-58.846 dBm

Stop 1.0000 GHz
Sweep 2.667 ms (40001 pts

- Keysight Spectrum Analyzer - Swept SA

R Il
Center Fre

PNO: Fast
IFGain:Low

Ref Offset 2.17 dB
Ref 12.17 dBm

Trace 1 Pd‘ss

R Y

ATGNAUTO [
#Avg Type: RMS
Avg|Hold: 100100

st PULSE]

—». Trig: FreeRun
#Atten: 20 dB
Mkr1 2.009 22 GHZ

-57.049 dBm

Stop 2.3870 GHz

#VBW 1.0 MHz Sweep 2.667 ms (40001 pts]

Juse

STATUS

STATUS

30 MHz = f

= 1000 MHz

1000 MHz < f = 2387 MHz

[ Keysight Spectrum Analyzer - Swept SA
X R | E-PULSE]

[ AIGNAUTO

S

R [ RE [
Center Freq 2.39. -
—». Trig: FreeRun

#Atten: 20 dB

PNO: Fast
IFGain:Low

Ref Offset2.17 dB
Ref 12.17 dBm

L T Y
Start 2.387000 GHz

#Res BW 1.0 MHz #VBW 1.0 MHz

#Avg Type: RMS
Avg|Hold: 100/100

Stop 2.400000 GHz|
Sweep 2.667 ms (40001 pts

- Keysight Spectrum Analyzer - Swept SA

R | RF Il
Center Freq 2.49!

PNO: Fast
IFGain:Low

Ref Offset 2.17 dB
v Ref 12.17 dBm

Trace 1 Pass

Start 2.483500 GHz
#Res BW 1.0 MHz

ALTGN AUTO _
#Avg Type: RMS
Avg|Hold: 100/100

PULSE]

—». Trig: FreeRun
#Atten: 20 dB
Mkr1 2.487 321 675 GHZ

-56.428 dBm

Stop 2.496500 GHz

#VBW 1.0 MHz Sweep 2.667 ms (40001 pts]

Juse

STATUS

B3

STATUS

A

2387 MHz < f

2400 MHz

e Keysight Spectrum Analyzer - Sy
3 R | [ Sense PuLSE]

[ ® AC |
Center Freq 7.748250000 GHz

PNO:fast —»— Trig: FreeRun

IFGain:Low #Atten: 20 dB
Ref Offset 2.17 dB

div. Ref 12.17 dBm

race 1 Pass

Start 2.497 GHz
#Res BW 1.0 MHz

sc

#VBW 1.0 MHz

Mkr1 12.582 22 GHz2|
-54.016 dBm

Stop 13.000 GHz
Sweep 18.67 ms (40001 pts

STATUS

2496.5 MHz

= f<13 GHz

2483.5 MHz = f < 2496.5 MHz

E)

N
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5.5 IMITATION OF COLLATERAL EMISSION OF RECEIVER MEASUREMENT

5.5.1 LIMIT
ltem Limits
=4nW (f<1GH
RX Spurious nW (<1GHz)
Emission: =20nW (1GHz =)

5.5.2 MEASURING INSTRUMENTS AND SETTING

Please refer to section 5 in this report. The following table is the setting of Spectrum Analyzer.

Spectrum Parameter Setting

Attenuation Auto
RB 100 kHz (below 1GHz emissions)
1 MHz (above 1GHz emissions)
VB 100 kHz (below 1GHz emissions)
1 MHz (above 1GHz emissions)

Detector Peak

Trace Max Hold
Sweep Time Auto
5.5.3 TEST PROCEDURES

1. EUT have the continuous reception mode and fixed only one channelize.

2. Setting of SA is following as RB / VB: 100 kHz (below 1GHz emissions) / 1 MHz

(above 1GHz emissions) /AT: 0dB / Ref: -15dBm / Sweep time: Auto / Sweep Mode: Continuous sweep /
Detect mode: Peak / Trace mode: Max hold.

3. SA set RB: 100kHz and VB: 100kHz. Then adjust to start frequency 30MHz and stop frequency 1000MHz.
Search to mark peak reading value + cable loss shall be less than 4nW.

4. SA set RB: 1MHz and VB: 1MHz. Then adjust to start frequency 1000MHz and stop frequency 12500MHz.
Search to mark peak reading value + cable loss shall be less than 20nW.

5. If power level of lower emissions are more than 1/10 of limit (.0.4nW for f < 1GHz, 2nW for f >= 1GHz), all
those are to be indicated in the 2nd and 3rd lines. If others are 1/10 or less more of the limit, no necessary to
be indicated.
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5.5.4 TEST RESULT
Emission .
Test Frequency Range Max Value Max Value Limit
Voltage / | Mode (MHz) (MHz) F“(*mezr;cy (dBm) ("W) (W) L
30-1000 192.014 -76.261 0.02365 4 Pass
Normal GFSK 2402
1000-12500 2438.65 -58.455 1.42725 20 Pass
30-1000 144.023 -76.543 0.02217 4 Pass
Normal GFSK 2440
1000-12500 2438.65 -60.394 0.91327 20 Pass
30-1000 144.023 -76.345 0.02320 4 Pass
Normal GFSK 2480
1000-12500 2438.65 -59.431 1.13999 20 Pass
= = 3
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Test voltage

Normal Test Channel

2402MHz

30MHz~1GHz

Ref Offset 1.98 dB
Ref -18.02 dBm

Start 0.0300 GHz
lRes BW 100 kHz

[ SENSE:PULSE] [ ALIGN AUTO |

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

#Atten: 0 dB

PNO: Fast ~—%—
IFGain:High

#VBW 100 kHz*

Sweep 152.0 ms (40001 pts

Mkr1 192.014 MHz
-76.261 dBm

Stop 1.0000 GHz

IMSG

STATUS

1GHz~12.5GHz

|_ Keysight Spectrum Analyzer - Swept SA

RF 500 AC |

R
Center Freq 6.750000000 GHz

Ref Offset 1.98 dB
Ref -18.02 dBm

Start 1.000 GHz
HfRes BW 1.0 MHz

[ SENSE:PULSE] [ ALIGN AUTO |

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

#Atten: 0 dB

PNO: Fast —»—
IFGain:High

#VBW 1.0 MHz*

Mkr1 2.438 65 GHz
-58.455 dBm

Stop 12.500 GHz
Sweep 21.33 ms (40001 pts

IMSG

STATUS

B
|

N
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Test voltage

Normal

Test Channel

2440MHz

30MHz~1GHz

|_ Keysight Spectrum Analyzer - Swept SA

R RF
Center Freq 515

Ref Offset 2.09 dB
Ref -17.91 dBm

Start 0.0300 GHz
KRes BW 100 kHz

[ SENSE:PULSE] [ ALIGN AUTO |

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

#Atten: 0 dB

PNO: Fast ~—%—
IFGain:High

#VBW 100 kHz*

Sweep 152.0 ms (40001 pts

Stop 1.0000 GHz

IMSG

STATUS

1GHz~12.5GHz

J= Keysight Spectrum Anaf

R RF
Center

Ref Offset 2.09 dB
Ref -17.91 dBm

| SENSE:PULSE| | ALIGN AUTO |

#Avg Type: RMS
PNO: Fast —+— Trig: FreeRun Avg|Hold: 100/100

IFGain:High #Atten: 0 dB

#VBW 1.0 MHz*

Sweep 21.33 ms (40001 pts)]

STATUS

B
|

N
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Test voltage

Normal

Test Channel

2480MHz

30MHz~1GHz

|_ Keysight Spectrum Analyzer - Swept SA

R RF
Center Freq 515

Ref Offset 2.17 dB
Ref -17.83 dBm

Start 0.0300 GHz
KRes BW 100 kHz

[ SENSE:PULSE] [ ALIGN AUTO |

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

#Atten: 0 dB

PNO: Fast ~—%—
IFGain:High

#VBW 100 kHz*

Sweep 152.0 ms (40001 pts

Stop 1.0000 GHz

IMSG

STATUS

1GHz~12.5GHz

J= Keysight Spectrum Anaf

R RF
Center

Ref Offset2.17 dB
Ref -17.83 dBm

| SENSE:PULSE| | ALIGN AUTO |

#Avg Type: RMS
PNO: Fast —+— Trig: FreeRun Avg|Hold: 100/100

IFGain:High #Atten: 0 dB

#VBW 1.0 MHz*

Mkr1 2.438 65 GHz

Sweep 21.33 ms (40001 pts)]

-59.431 dBm

STATUS

B
|

N



Project No.: ZKT-2608140993E
Page 32 of 35

5.6 RADIO INTERFERENCE PREVENTION CAPABILITY MEASUREMENT

5.6.1 LIMIT

Iltem Limits

Identification code =48 bits

5.6.2 MEASURING ID CODE SOFTWARE

ltem Limits
MAC IP List MAC Scan
5.6.3 TEST PROCEDURES

1. In the case that the EUT has the function of automatically transmitting the
identification code: a. Transmit the predetermined identification codes form EUT. b.
Check the transmitted identification codes with the demodulator.

2. In the case of receiving the identification ocde: a. Transmit the

predetermined identification codes form the counterpart. b . Check if communication
is normal. c. Transmit the signals other than predetermined ID codes form

the counterpart. d. check if the EUT stops the transmission, or if it displays

that idnetification codes are different from the predetermined ones.

5.6.4 TEST SETUP LAYOUT

oy
il _,f
i
o] FE
.-f I::I

PC with Met Tool
Software [Get EUT's
MAC)

Peripheral EUT

5.6.5 TEST DEVIATION
There is no deviation with the original Standard.
5.6.6 EUT OPERATION DURING TEST
The EUT was programmed to be in normal transmitting mode.
5.6.7 TEST RESULT OF RADIO INTERFERENCE PREVENTION CAPABILIT

Bluetooth Device Address: 03:8f:a0:85:f3:42
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5.7. TRANSMISSION RADIATION ANGLE WIDTH (3DB BEAMWIDTH) MEASUREMENT

5.7.1. LIMIT

ltem Limits

360/A (If A<1; then A=1)
3dB antenna beam width A = {EIRP Power [mW]/ 16.36 for DS, OFDM} or
A = {EIRP Power [mW]/ 4.9 for FH}

Note: This test item is not applied for radio equipment with equivalent isotropic radiation power
lower than 12.14dBm/MHz, but Antenna Power(Conducted) limit is 10 mW/MHz (10 dBm/MHz),
So the test item will not be applied to the transmission antenna which has a gain of 2.14dBi or
less

5.7.2. MEASURING INSTRUMENTS AND SETTING

Spectrum Parameter Setting
Attenuation Auto
Span Frequency 0 MHz
RB 1 MHz

VB 1 kHz
Detector Peak

Trace Max Hold

Sweep Time Auto

5.7.3. TEST PROCEDURES

1. Set EUT and measuring antenna at the same height and roughly facing each other.

2. Set spectrum analyzer with condition in section 4.7.2 and tune reference level to
observe receving signal position.

3. Rotate directions of the EUT horizontally and ertically to find the maximum
receiving power.

4. Move the measuring antenna height up and down within £ 50cm of EUT height and
swing it to find the maximum output of measuing antenna. The output level at the
spectrum analyzer is read as “E”

5. Caluate permitted radiation angle in horizontal and vertical using EIRP
measured in another test method.

6. Calculate 3dB antenna beam width by the formula below 360/A (If A<1; then A=1).
A = {EIRP Power [mW]/ 16.36 for DS, OFDM} or
A ={EIRP Power [mW]/ 4.9 for FH}
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5.7.4. TEST SETUP LAYOUT

Measuring Antenna

[—Joc

Spectrum Analyzer

5.7.5. TEST DEVIATION
There is no deviation with the original Standard.

5.7.6. EUT OPERATION DURING TEST
The EUT was programmed to be in continuously transmitting mode.

5.7.7. TEST RESULT OF TRANSMISSION RADIATION ANGLE WIDTH (3DB BEAMWIDTH)

Not applicable, when EIRP is less than 12.14dBm.




Project No.: ZKT-2608140993E
Page 35 of 35

6. EUT TEST PHOTO

Reference to the appendix | for details.

7. EUT CONSTRUCTIONAL DETAILS

Reference to the appendix Il for details.
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