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Report No.: DL-241128017ER

1. SUMMARY

OF TEST RESULTS

Test procedures according to the technical standards:

ARIB STD T-66 Ver.3.7

Article 2-1, Item 19-MIC Notice No. 88 Appendix No. 43

SStand_ard Test Item Judgment| Remark
ection
General provisions
5 Frequency Error PASS
6 Occupied Bandwidth PASS
7 Spurious Emissions Intensity PASS
8 Interference Prevention Capability PASS
Transmitting equipment
14 Antenna Power PASS
14.2 SAR N/A
Transmitting antenna
20 Type, Configuration, etc., of Transmitting Antenna PASS
Direction Pattern of Transmitting Antenna (Provided at
22 o PASS
Individual Antenna Report)
Receiving antenna
24 Limitation of Collateral Emission of Receiver PASS
26 Refer to All Articles for Transmitting Antenna PASS
Operating frequency 2400~2483MHz
49.20(1); a |RF Shielding Method PASS
49.20(1); a |[Communication Method PASS
49.20(1); b |Spread-spectrum Method PASS
49.20(1); c |Antenna Power PASS
49.20(1); d |EIRP power PASS
4.7 Transmission Radiation Angle Width (3dB Bandwidth) N/A
49.20(1); e |Spread-Spectrum Bandwidth Only for
reported
. ; Only for
49.20(1); f |Spreading Factor reported
49.20(1); g [Hopping Frequency Dwell Time (FH employed) PASS
NOTE:
(1)” N/A” denotes test is not applicable in this Test Report
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Report No.: DL-241128017ER

1.1 TEST FACILITY
Shenzhen DL Testing Technology Co., Ltd.

Add.: 101-201, Comprehensive Building, Tongzhou Electronics Longgang Factory Area, No.1
Baolong Fifth Road, Baolong Community, Baolong Street, Longgang District, Shenzhen, China

FCC Test Firm Registration Number: 854456
Designation Number: CN1307

IC Registered No.: 27485

CAB ID.: CN0118

CNAS: L11567

1.2 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. Item Uncertainty
1 Conducted Emission Test +3.2dB

2 Radiated Emission Test +4.7dB

3 RF power, conducted +0.16dB

4 Spurious emissions, conducted +0.21dB

5 All emissions, radiated (<1G) +4.68dB

6 All emissions, radiated(>1G) +5.0dB

7 frequency error ppm +0.5ppm

8 Occupied Bandwidth +0.2MHz
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Report No.: DL-241128017ER

2. GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF EUT

Equipment Motorcycle Helmet Bluetooth Headset
Trademark: N/A
Model Name X1
Test Model: X1
Model Difference N/A
E&Zﬁiﬁgy: 2402~2480 MHz
BT Version: 5.3(EDR)
Bit Rate of

Product Description:

Transmitter:

GFSK, P1/4-DQPSK

Number of Channel:

79CH

Antenna Designation:

Please see Note 3.

Based on the application, features, or specification
exhibited in User's Manual, the EUT is considered as an
ITE/Computing Device. More details of EUT technical
specification, please refer to the User's Manual.

Channel List;

Please refer to the Note 2.

Power supply:

DC 5V from adapter

DC 3.7V from battery

Hardware Version:

HVO1

Software Version:

SVo01
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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.
Channel List
Channel Frc(a&llJ_'ezr)\cy Channel Fr((al\(j#_'ezr;cy Channel Fr((el\(illr_'ezr)\cy

00 2402 27 2429 54 2456
01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
03 2405 30 2432 57 2459
04 2406 31 2433 58 2460
05 2407 32 2434 59 2461
06 2408 33 2435 60 2462
07 2409 34 2436 61 2463
08 2410 35 2437 62 2464
09 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454

26 2428 53 2455

3

Table for Filed Antenna
Ant. | Brand Model Name Antenna Type |Connector| Gain (dBi) NOTE

1 N/A 2.4G ANT Internal Antenna N/A 1.09
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Shenzhen DL Testing Technology Co., Ltd.

Report No.: DL-241128017ER

2.2 DESCRIPTION OF TEST MODES

To investigate the maximum EMI emission characteristics generates from EUT, the test system
was pre-scanning tested base on the consideration of following EUT operation mode or test
configuration mode which possible have effect on EMI emission level. Each of these EUT
operation mode(s) or test configuration mode(s) mentioned above was evaluated respectively.

Pretest Mode

Description

Mode 1

GFSK (CHOO CH39 CH78)

Mode 2

P1/4-DQPSK (CHO0 CH39 CH78)

Final Test Mode

Description

Mode 1

GFSK (CHOO CH39 CH78)

Mode 2

P1/4-DQPSK (CHOO CH39 CH78)

2.3 TEST CONDITIONS

The BT module was tested while in a continuous transmitter/receiver mode.
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.

Power Supply Voltage Fluctuation Test

Low Voltage -10% of

Voltage Normal Voltage High Voltage +10% of
Fluctuation Test 9 Normal Voltage Normal Voltage
Input DC Power 3.7V 4.07V 3.33V
RF Chip 3.3V 3.3V 3.3V
Voltage Variation
(%) 0 0 0

NOTE:
Voltage Variation (%)

= (Output high or Low Voltage - Output Normal Voltage)/ Output Normal Voltage* 100
During the input supply voltage to the EUT from the external power source is varied by +/- 10%, if output

voltage had been confirmed that the fluctuation of power supply to the RF circuit of EUT (excluding power
source) is equal to or less than +/-1%. Exempt extremely high and low supply voltage condition test, EUT only
operated in normal voltage to test all regulations.

The RF Chip voltage on the motherboard inside the product does not change more than 1%.
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Shenzhen DL Testing Technology Co., Ltd. Report No.: DL-241128017ER

2.4 TABLE OF PARAMETERS OF TEXT SOFTWARE SETTING
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 FHSS

Test software Version Software name: RF_TestTool_V3.0

Frequency 2402MHz 2441 MHz 2480 MHz

Max output power
parameters setting of
software 10 10 10

2.5 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

E-2 c-1 E-1 C-2 E-3 AC
Spectrum EUT DC Power
Analyzer

2.6 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.

ltem Equipment Mfr/Brand Model/Type No. Series No. Note
Motorcycle Helmet
E-1 Bluetooth Headset N/A X1 RUA EUT
E-2 | Spectrum Analyzer Agilent N9020A 108040
E-3 DC Power N/A PS-305D 010952961
ltem | Shielded Type | Ferrite Core Length Note
C-1 NO NO 15cm RF Cable
Note:

(1)  The support equipment was authorized by Declaration of Confirmation.
(2) " For detachable type 1/0 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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2.7 EQUIPMENTS LIST FOR ALL TEST ITEMS

: : , Last Calibrated
Item | Kind Of Equipment | Manufacturer Type No. Serial No. cElbratian Until
1 SPECTRUM
ANALYZER AGILENT E4407B 160400005 | Nov. 01,2024 | Oct. 31, 2025
2 | TEST RECEIVER R&S ESPI 101318 Nov. 01, 2024 | Oct. 31, 2025
3 | BILOG ANTENNA TESEQ CBL6111D 31216 Nov. 01, 2024 | Oct. 31, 2025
50Q COAXIAL
4 SWITCH ANRITSU MP59B 6200264416 | Nov. 01,2024 | Oct. 31, 2025
SPECTRUM
5 ANALYZER ADVANTEST R3132 150900201 | Nov. 01,2024 | Oct. 31, 2025
6 | HORN ANTENNA EM EM—AI(—)|—1018 2011071402 | Nov. 01,2024 | Oct. 31, 2025
7 HORN ANT SCHV\(/:?(RZBE BBHA 9170 | 9170-181 Nov. 01, 2024 | Oct. 31, 2025
8 AMPLIFIER EM EM-30180 060538 Nov. 01, 2024 | Oct. 31, 2025
9 | LOOP ANTENNA ARA PLA-1030/B 1029 Nov. 01, 2024 | Oct. 31, 2025
10 | POWER METER R&S NRVS 100696 Nov. 01, 2024 | Oct. 31, 2025
11 | TEST RECEIVER R&S ESCI 101160 Nov. 01, 2024 | Oct. 31, 2025
SPECTRUM
12 ANALYZER AGILENT N9020A | MY55370280 | Nov. 01,2024 | Oct. 31, 2025
WIDEBAND RADIO
13 | COMMUNICATION R&S CMW500 106504 Nov. 01, 2024 | Oct. 31, 2025
TESTER
14 SOROAXIAL ANRITSU MP59B 6200264417 | Nov. 01, 2024 | Oct. 31, 2025
SWITCH
15 DC Power N/A PS-305D 010952961 | Nov. 01,2024 | Oct. 31, 2025

Note: 1. All Equipments Calibration In Guangzhou GRE Metrology & Test Co., Ltd,

2. Regarding the measuring device, Article 24-2, Paragraph 4 of the Radio Law.

2.8 ENVIRONMENTAL CONDITIONS
During the measurement the environmental conditions were within the listed ranges:
- Temperature: 15-35°C

- Humidity: 45-85%

- Atmospheric pressure: 86-106 kPa
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Shenzhen DL Testing Technology Co., Ltd. Report No.: DL-241128017ER

3. RF SHIELDING METHOD
Enclosure:
the product structure is stuck by special screws, If you do not use a special tool, you will not be

able to open it. See below the structure:
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Special screws are used here
for cannot be open easily

’7
.Ql

Model Name: YMP-R02-A
Name: Sokcet Flat Head Cap Screw with Pin
Specification:KA1.5*3

Product requirements:
Outer diameter: 2.0mm-3.5mm

Length: 8.5mm-9.0 mm

Web:www.dl-cert.com Page 11 of 54
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4. TEST RESULT

4.1 FREQUENCY ERROR

4.2 LIMIT

Item

Limits

Frequency Error

2=50ppm

4.3 MEASURING INSTRUMENTS AND SETTING

The following table is the setting of Spectrum Analyzer.

Spectrum Parameter Setting
Attenuation Auto
RB/VB 10KHz
Detector Peak
Trace Max Hold
Sweep Time Auto

4.4 TEST PROCEDURES

(D)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.

4.5 TEST SETUP LAYOUT

Dummy load Spectrums
EUTw (Aftenuatary
M
Japan Report Tel: 400-688-3552 Web:www.dl-cert.com Page 12 of 54



Shenzhen DL Testing Technology Co., Ltd.

Report No.: DL-241128017ER

4.5.1 TEST RESULT

Operation Mode:  [Transmiting
Temperature: 25.3 C Relative Humidity: |55.4% Pressure: |1010mbar |

Voltage Frequecy Reading Tolerance Limit
MHz MHz ppm (ppm)
2402 2401.99 -4.16 +50

Normal

Voltage 2441 2440.99 -4.1 +50
2480 2479.99 -4.03 150

Japan Report Tel: 400-688-3552
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Shenzhen DL Testing Technology Co., Ltd.

Report No.: DL-241128017ER

Normal voltage

[ Keysight Spectrum Analyzer - Swept 54
RL R 5

Center Freq 2.402000000 GHz

Wide ~»—

IFGain:Low

Ref Offset 7.02 dB
Ref 20.00 dBm

A e 7
Lo

Center 2.402000 GHz
#Res BW 10 kHz

MG

#VBW 10 kHz

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 1001100

Atten: 24 dB

i

" Span 2.000 MHz
Sweep 24.13 ms (1001 pts)

STATUS

[ Keysight Spectrum Analyzer - Swept 54
TR 2 E C

Center Freq 2.441000000 GHz

PNO: Wide ~#—
IFGain:Low

Ref Offset 6.86 dB
Ref 20.00 dBm

e

Center 2.441000 GHz
#Res BW 10 kHz

MG

N 02:05:28 PM Dec (0«
Avg Type: Log-Pwr R

Trig: Free Run Avg|Hold: 100100

Atten: 24 dB

Span 2.000 MHz,
Sweep 24.13 ms (1001 pts)

STATUS

[ Keysight Spectrum Analyzes - Swept SA

RL R 2
Center Freq 2.480000000 GHz

PND: Wide =»-
[ :Low

Ref Offset 6.33 dB
Ref 20.00 dBm

ot

Center 2.480000 GHz
#Res BW 10 kHz

#VEBW 10 kHz

NT A 02:06:28 PM Dec 0
Avg Type: Log-Pwr m

Trig: Free Run AvglHold: 1001100
Atten: 24 dB

Mkr1 2.479 990 GHz
-5.918 dBm

-U...,.,.,{,\
T
a4 TOY,
o ey,

Span 2.000 MHz,
Sweep 24.13 ms (1001 pts)

STATUS
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Shenzhen DL Testing Technology Co., Ltd. Report No.: DL-241128017ER

5. ANTENNA POWER

5.1 LIMIT

Item

= ) i

Density

Antenna Power

=3mW/MHz (FH form 2427 - 2470.75 MHz)
=10mW/MHz (OFDM,DS from2400~2483.5MHz)
=10mW (Other from 2400~2483.5MHz)

Antenna Power Error

+20%(Base on manufacturer declare antenna power
density)

5.2 MEASURING INSTRUMENTS AND SETTING

The power meter is directly connected to the EUT through an attenuator.

5.3 TEST PROCEDURES

1. A power meter is connected on the EUT.

2. Antenna Power Error is definition that actual measure antenna power tolerance
between + 20% power range that base on manufacturer declare the

conducted power density.

5.4 TEST SETUP LAYOUT

iele

B

Power Meter

5.5 TEST DEVIATION
There is no deviation with the original standard.

5.6 TEST RESULT

EUT

Japan Report
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Shenzhen DL Testing Technology Co., Ltd. Report No.: DL-241128017ER

[ﬂmperature: 252 C Relative Humidity: [55.1% Pressure: 1010mbar

GFSK/ | Normal

Hopping | voltage 7.28 5.35 71.344 0.075 -75.00
P4 Normal 03 3

DQPSK/ voltage 7.82 6.05 70.548 0.086 -71.41

Hopping

Limit : +20% (Base on manufacturer declare antenna power density)

Reamrk : Conducted RF output power density = Conduction Power/ Spread Bandwidth.
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Shenzhen DL Testing Technology Co., Ltd.

Report

No.: DL-241128017ER

6. EIRP POWER

6.1 LIMIT

Radiation power EIRP

FH form 2427-2470,75 MHz, EIRP<6.91dBm
CCK/OFDM/DBPSK(2400-2483.5MHz)
OFDM or DS other than(802.11b/g/n HT20) EIRP=<12.14dBm

OFDM or DS other than(802.11n HT40) EIRP<9.13dBm
other than 2400-2483.5MHz: 12.14dBm or less

The EIRP power= Conducted RF output power density(dBm/MHz) + Antenna Gain

6.2 TEST RESULT

Temperature:

25.5

C Relative Humidity: |55.8%

Pressure:

1010mbar

GFSK/ Normal
Hopping voltage 0.075 -11.249 1.09 -10.159
Pl/4 Normal =691
DQPSK/ 0.086 -10.655 1.09 -9.565
- voltage
Hopping
Limit : +20% (Base on manufacturer declare antenna power density)
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Shenzhen DL Testing Technology Co., Ltd. Report No.: DL-241128017ER

7. OCCUPIED BANDWITH

Test condition: Test diffusion code and modulate with standard coding test signal

Spectrum set: Test Frequency: test channel,

99% Occupied bandwidth: RBW=1MHz VBW=1MHz,
90% Occupied bandwidth: RBW=300kHz VBW=300kHz,
Span=120MHz, Sweep time=Auto,

Detector mode=Positive peak

Limit: Occupied Band Width: FH 83.5MHz; OFDM,DS <26MHz;Others<26MHz

Test setup:
Spectrum Analyzer

| e s Y e
| e Y e
| s Y e
e Y |

(=N E.U.T

P

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 2.7 for details

7.1 TEST RESULT

Temperature: 253 C  |Relative Humidity: [55.4% |Pressure:  [1010mbar |
Test Test Test 99% (Occupied Limit 90% (Occupied
Voltage | Condition Channel | bandwidth)MHz MHz bandwidth) MHz
Normal GFSK Hopping 78.703 =835 71.344
Voltage | p4.poPsk | Hopping 78.621 =83.5 70.548
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Shenzhen DL Testing Technology Co., Ltd.

Report No.: DL-241128017ER

Normal Voltage

GFSK Occupied Bandwidth (99%)

[ Keyeigt Spectrum Anshyas: - Gocupied BW
kL
Center Freq 2.441000000 GHz

Trig: Free

HIFGain:Low Shtien. 2008

Ref Offset 702 dB.
Ref 27.02 dBm

CEnter 2.441GHz

Occupied Bandwidth Total Power
78.703 MHz
98.512 kHz % of OBW Power

81.27 MHz x dB

Transmit Freq Error
x dB Bandwidth

S ST
e Rur

01:46:58 PM Dec 0
Radio $td: None
‘Avg|Hold: 2000/2000

Radio Device: BTS

Sweep 1ms

20.4 dBm

99.00 %
-26.00 dB

P1/4- DQPSK Occupled Bandwidth (99%)

] me Spectrum Anshyzer - Oecupied W

Csntsr Freq 2.441000000 GHz . Trig: Frae Rum

#IFGain:L ow #Atten: 20 dB

Ref Offset 6,06 dB.
Ref 26.86 dBm

CEnter 2441 GHz
#VBW 1 MHz

Total Power

Occupied Bandwidth

78.621 MHz
105.95 kHz
81.26 MHz x dB

Transmit Freq Error % of OBW Power

x dB Bandwidth

anter Freq: 2441000000 GHz _

01-45:28 PHDec & —z( 24
Radio $td: None
‘AvglHold: 20002000

Radio Device: BTS

Sweep 1ms,

20.2dBm

99.00 %
-26.00 dB

GFSK Occupied Bandwidth (90%)

[T —————] T
kL

Center Freq 2.441000000 GHz
arcainion

Ref Offset 7.02 dB
| . __Ref27.02dBm

Center 2.441 GHz
#Res BW 300 kHz
Occupied Bandwidth
71.344 MHz
162.26 kHz
79.70 MHz

Transmit Freq Error
x dB Bandwidth

01:47:12 PMDe
Radio Std: None

et Fieg ST
Trig: Free Ru ‘Avg|Hold: 2000/2000

Shtan; 2088 Radio Device: BTS

Span 120 MHz
Sweep 1.667 ms

#VBW 300 kHz

Total Power 24.3 dBm

% of OBW Power 90.00 %
x dB -26.00 dB

P1/4-DQPSK Occupied Bandwidth (90%)

] me Spectrum Anshyzer - Oecupied W

Csntsr Freq 2.441000000 GHz

#FGainiLow

Ref Offset 6,06 dB.
Ref 26.86 dBm

botagpemies i

Center 2.441 GHz
#Res BW 300 kHz

Occupied Bandwidth

70.548 MHz
-15.198 kHz
79.65 MHz

Transmit Freq Error
x dB Bandwidth

01-48:41 PH Dec 8,
Ganter Fre: zumooouenz Radio $td: None
Trig: F ‘AvglHold: 20002000

shtien; 20 dE Radio Device: BTS

Span 120 MHz

#VBW 300 kHz Sweep 1.667 ms

Total Power 24.2 dBm

% of OBW Power 90.00 %
x dB -26.00 dB
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Shenzhen DL Testing Technology Co., Ltd.

Report No.: DL-241128017ER

8. DWELL TIME

8.1 LIMIT

Item

Limits

Hopping Freq. Dwell Time

<

0.4 sec (In 0.4 sec x spreading rate)

8.2 MEASURING INSTRUMENTS AND SETTING
Please refer to section 5 in this report. The following table is the setting of the spectrum analyzer.

Spectrum Parameter Setting
Attenuation Auto

Span Frequency 0O Hz

RB 1 MHz

VB 1 MHz
Detector Peak
Trace Max Hold
Sweep Continuous

8.3 TEST PROCEDURES

a.

O o 0T

zero span.

—_ 0 Q

. Measure the maximum time duration of one single pulse.
. Set the EUT for DH5, DH3 and DH1 packet transmitting.
. Measure the maximum time duration of one single pulse.

. Dwell time = [Pulse Time ] x Burst Count. (to be determined for each mode, DH1, DH3, DH5)

8.4 TEST SETUP LAYOUT

EUT

The transmitter output (antenna port) was connected to the spectrum analyzer

. Set RBW of spectrum analyzer to 1MHz and VBW to 1MHz.

. Use a video trigger with the trigger level set to enable triggering only on full pulses.
. Sweep Time is more than once pulse time.
. Set the center frequency on any frequency would be measure and set the frequency span to

SPECTRUM
ANALYZER
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Shenzhen DL Testing Technology Co., Ltd.

Report No.: DL-241128017ER

8.5 TEST RESULT

Temperature: |25.3 ‘C |Relative Humidity: [55.5% Pressure: |1010mbar |

Mode | Pulse Time (ms) Peri(orgs';ime Burst Count | Total Dwell Time (ms) | Limit (ms) | Verdict
1-DH1 0.382 31600 283 108.106 400 Pass
1-DH3 1.638 31600 152 248.976 400 Pass
1-DH5 2.887 31600 106 306.022 400 Pass
2-DH1 0.392 31600 318 124.656 400 Pass
2-DH3 1.644 31600 156 256.464 400 Pass
2-DH5 2.892 31600 100 289.2 400 Pass
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ight Spectrum Analyzer - Swept SA =
RL ; NSEIN TN
Center Freq 2.441000000 GHz ;’!v Delay-500.0 ps. Avg Type: Log-Pwr CE
P g e

i

IF Gain:L ow #Atten: 20 dB
Ref Offset 6.86 dB
Ref 16.86 dBm

1A2

¥t

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (10001 pts]

FUNCTION | FUNCTION WIDTH

G STATUS

[ Keysight Spectrum Anakyzes - Swept SA

X AL F 5 AC NSE-IN \LIGN
Center Freq 2.441000000 GHz § Avg Type: Log-Pwr
PNO: Fast ~+~ 1rig: FreeRun
IFGain:Low #Arten: 20 dB

Ref Offset 6.86 dB
Ref 16.86 dBm

Japan Report
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Report No.: DL-241128017ER

Ref Offset 6.86 dB
Ref 16.86 dBm

|center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

01:52:35 PM Dec 04, 202

Trig Delay-500.0 ps Avg Type: Log-Pwr
Trig: Video
BAr 20 dB

Sweep 10.00 ms (10001 pts;

FUNCTION | FUNCTION WIDTH

[ Keysight Spectrum Anakyzes - Swept SA

M L £ [s0d Ac
Center Freq 2.441000000 GHz

Avg Type: Log-Pwr

PNO: Fast -+~  17ig: Free Run

IF Gain:Low

Ref Offset 6.86 dB
Ref 16.86 dBm

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

G

#Atten: 20 dB

Span 0 Hz
Sweep 28.23 s (10001 pts)

STATUS

DH3
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01:55:15 PMDec 04,

Trig Delay-500.0 ps Avg Type: Log-Pwr TRACE s
PNO: Fast ~»- 1Tig:Video
- #Atten: 20 dB

- AMkr1 2.887 ms|
Ref Offset 6.6 dB p-
Ref 16.86 dBm 3.48 dB|

|

|center 2.441000000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz

MK MODE

[ Keysight Spectrum Anabyzes - Swept SA

o RL F 5 AC VSEI AT
Center Freq 2.441000000 GHz § Avg Type: Log-Pwr
PNO: Fast -+~  17ig: Free Run
IFGain:Low #Arten: 20 dB

Ref Offset 6.86 dB
Ref 16.86 dBm

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 28.28 s (10001 pts)|

G STATUS

DH5
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Shenzhen DL Testing Technology Co., Ltd.

Report No.: DL-241128017ER

Trig Delay-500.0 ps
Trig: Video
BAr 20 dB

Ref Offset 6.86 dB
Ref 16.86 dBm

|center 2.441000000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz

01:57:04 PMDec 04,

Avg Type: Log-Pwr ﬁa,z_

AMkr1

S|
-1.48 dB

Sweep 10.00 ms (10001 pts;

FUNCTION | FUNCTION WIDTH

[ Keysight Spectrum Anakyzes - Swept SA

M L 3 0@ AC
Center Freq 2.441000000 GHz X
PNO: Fast ~»— 17ig: Free Run
IFGain:Low #Arten: 20 dB

Ref Offset 6.86 dB
Ref 16.86 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz

G

Span 0 Hz
Sweep 31.60 s (10001 pts)

STATUS

2DH1
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NSEIN ALIGN 01:57:57 PM Dec 04, 202
Trig Delay-500.0 ps. Avg Type: Log-Pwr TRACE

PNO: Fast ~»- 1Tig:Video

- #Atten: 20 dB

Ref Offset 6.06 dB AMkr1 1 "‘4:1 ms|
Ref 16.86 dBm -3.09 dB|

|center 2.441000000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (10001 pts]

FUNCTION | FUNCTION WIDTH

[ Keysight Spectrum Anakyzes - Swept SA

X AL F 5 AC NSE-IN \LIGN
Center Freq 2.441000000 GHz § Avg Type: Log-Pwr
PNO: Fast ~+~ 1rig: FreeRun
IFGain:Low #Arten: 20 dB

Ref Offset 6.86 dB
Ref 16.86 dBm

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 31.60 s (10001 pts)
G STATUS
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Shenzhen DL Testing Technology

Co., Ltd.

Report No.: DL-241128017ER

Trig Delay-500.0 ps
Trig: Video
BAr 20 dB

Avg Type: Log-Pwr

01:58:50 PM Dec 04,

' d“

Ref Offset 6.86 dB
Ref 16.86 dBm

|
|

|Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz Sweep 10.00 ms (10001 pts]

AMkr1 2.892 ms|
-1.06 dB|

MK MODE

FUNCTION WIDTH!

[ Keysight Spectrum Anabyzes - Swept SA

M L £ S8 A
Center Freq 2.441000000 GHz

Ref Offset 6.86 dB
Ref 16.86 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

G

#VBW 1.0 MHz Sweep 31.60 s (10001 pts)

Avg Type: Log-Pwr

PNO: Fast -+~  17ig: Free Run
#Arten: 20 dB

Span 0 Hz

STATUS

2DH5
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9. UNWANTED EMISSION INTENSITY MEASUREMENT

9.1 LIMIT

ltem Limits

lIA

2.5 YW (30MHz<f<1000MHz)
-26 dBm (30MHz<f<1000MHz)

[I7AN

[I7AN

2.5 pW (1L000MHz<f<2387MHz)
-26 dBm (1000MHz<{<2387MHz)

lIA

[I7AN

25 uW. (2387MHz<f<2400MHz)

TX Spurious Emission
-16 dBm (2387MHz<f<2400MHz)

[I7AN

[IN

25 PW (2483.5MHz<f<2496.5MHz)
-16 dBm (2483.5MHz<f<2496.5MHz)

IIA

IIA

2.5 yW (2496.5MHz<f<12500MHz)
-26 dBm (2496.5MHz<f<12500MHz)

[IN

9.2. 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 (below 1GHz emissions)
1MHz (above 1GHz emissions)

Detector Peak

Trace Max Hold

Sweep Time Auto

9.3. TEST PROCEDURES

1. EUT have transmitted the maximum modulation signal and fixed channelize.

2. Setting of SA is following as: Below 1GHz RB:1MHz / VB:1MHz

Above 1GHz RB:1MHz / VB:1MHz / AT: 10dB Ref: 0dBm / 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 2.5uW.

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.

5. SA adjusted to start frequency 2387MHz and stop frequency 2400MHz. Then to
mark peak reading value + cable loss shall be less than 25uW.

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 25pW

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
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8. Measure side band spurious as follows: For 2.4GHz band: 2374MHz~2400MHz
and 2483.5MHz~2509.5MHz RBW = VBW = 30kHz, Result_Value = Meaured_

Value + 15.2 [dBm]
9. If the Result_Value is over the requirement, take total sum of 1MHz band centered

at the spur frequency like ACLP measurement as Result_Value.

9.4. TEST SETUP LAYOUT

[]

L) £
Spectrum Analayzer EUT

9.5. TEST DEVIATION
There is no deviation with the original standard.

9.6. TEST RESULT
Temperature: 25.4 C Relative Humidity: |55.7%

Pressure: 1010mbar
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Report No.: DL-241128017ER

Emission

Max

L ¢ Frequency Range Max Value Limit .
Condition | Mode (MH2) (MH2) Fr?hq/lllj_'ezgcy (dBm/MHZ) (u\\llvall:\l/Jlaz) (UW/MHZ) Verdict
NVNT | 1-DH1 2402 30-1000 804.06 -54.52 0.0035 2.5 Pass
NVNT | 1-DH1 2402 1000-2387 2380.07 -46.9 0.0204 2.5 Pass
NVNT | 1-DH1 2402 2387-2400 2399.82 -30.12 0.9727 25 Pass
NVNT | 1-DH1 2402 2483.5-2496.5 | 2492.74 -51.55 0.007 25 Pass
NVNT | 1-DH1 2402 2496.5-13000 | 2517.51 -45.16 0.0305 2.5 Pass
NVNT | 1-DH1 2441 30-1000 990.3 -54.35 0.0037 2.5 Pass
NVNT | 1-DH1 2441 1000-2387 2016.67 -52.75 0.0053 2.5 Pass
NVNT | 1-DH1 2441 2387-2400 2392.99 -48.73 0.0134 25 Pass
NVNT | 1-DH1 2441 2483.5-2496.5 | 2489.17 -48.99 0.0126 25 Pass
NVNT | 1-DH1 2441 2496.5-13000 | 7317.61 -46.7 0.0214 2.5 Pass
NVNT | 1-DH1 2480 30-1000 907.85 -54.6 0.0035 2.5 Pass
NVNT | 1-DH1 2480 1000-2387 2054.12 -52.75 0.0053 2.5 Pass
NVNT | 1-DH1 2480 2387-2400 2387.6 -52.27 0.0059 25 Pass
NVNT | 1-DH1 2480 2483.5-2496.5 | 2485.75 -44.4 0.0363 25 Pass
NVNT | 1-DH1 2480 2496.5-13000 | 2612.04 -32.94 0.5082 2.5 Pass
NVNT | 2-DH1 2402 30-1000 908.82 -52.36 0.0058 2.5 Pass
NVNT | 2-DH1 2402 1000-2387 2378.68 -44.43 0.0361 2.5 Pass
NVNT | 2-DH1 2402 2387-2400 2399.22 -34 0.3981 25 Pass
NVNT | 2-DH1 2402 2483.5-2496.5 | 2492.13 -51.4 0.0072 25 Pass
NVNT | 2-DH1 2402 2496.5-13000 | 2591.03 -44.94 0.0321 2.5 Pass
NVNT | 2-DH1 2441 30-1000 922.4 -54.26 0.0037 2.5 Pass
NVNT | 2-DH1 2441 1000-2387 2185.88 -51.17 0.0076 2.5 Pass
NVNT | 2-DH1 2441 2387-2400 2393.17 -48.71 0.0135 25 Pass
NVNT | 2-DH1 2441 2483.5-2496.5 | 2489.01 -49.12 0.0122 25 Pass
NVNT | 2-DH1 2441 2496.5-13000 | 7317.61 -45.77 0.0265 2.5 Pass
NVNT | 2-DH1 2480 30-1000 728.4 -54.95 0.0032 2.5 Pass
NVNT | 2-DH1 2480 1000-2387 2269.11 -51.69 0.0068 2.5 Pass
NVNT | 2-DH1 2480 2387-2400 2391.72 -51.85 0.0065 25 Pass
NVNT | 2-DH1 2480 2483.5-2496.5 | 2493.96 -44.71 0.0338 25 Pass
NVNT | 2-DH1 2480 2496.5-13000 | 2528.01 -29.16 1.2134 2.5 Pass
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GFSK NORMAL VOLTAGE

CH 00- Frequency Band 1 (30 MHz = f = 1000 MHz) CH 00- Frequency Band 4 (2483.5 MHz = f < 2496.5 MHz)

BN Keyight Spectnum Anazes - SneptSh =
T o=

[ eyt Spectm Amtyee - Swept 54
g

N “Avg Typs: Log-P
Center Freg 515.000000 MHz - mn.::: Lo B

PND:
IFGain:Low #Atten: 20 dB

02:10:04 PMD:

[ z “Avg Typs: Log-P
Cnm:. Freq 2.490000000 GHz . R mn.::: m:?mr
\FGaini ow #Auen: 20 dB
Ref Offset7.02 dB Mkr1 804, D._‘E MHz]
Ref 17.02 dBm 517 dBm|
Trace 1 Pas:

Ref Offset7.02 dB Mkr1 2.492 743 GHz
Ref 17.02 dBm dBm|
Trace 1 P4

1
- AT A A7
A Ay oo rinn gt il [T R

Start 0.0300 GHz Stop 1.0000 GHz
ki K #VBW 1.0 MHz Sweep 1.200 ms (1001 pts)

Start 2483500 GHz Stop 2496500 GHz,
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

TATS. TAT

CH 00- Frequency Band 2 (1000 MHz < f = 2387 MHz) CH 00- Frequency Band 5 (2496.5 MHz = f<12.5 GHz)

[ ¥epight Spectnum Analyzer - Swept 54
g L

[ eyt Spectm Amtyee - Swept 54
g

[

b2l 0
z Avg Typs: Log-Pwr
Center Freq 7.748250000 GH: - Trig: Fres Run M:‘Hm: m?mn
W GainLow #Atten: 20 B

Avg Typs: Log-Pwr
PNO Phst <+~ Trig: FresRun AvglHold: 100100
IFGain-Low #Atten: 20 dB

r Freq 1.693500000 GHz

Mkr1 2.380 1 GHz

46.901 dBm Ref Offset 7.02 dB

Ref 17.02 dBm
Trace 1

1

]
X S
"‘"‘“‘"""“,,WM,,'\-H‘[""’ H*A‘\-—-«HJ et R R

bt e e st vt

Start 1.0000 GHz Stop 2.3870 GHz Start 2497 GHz Stop 13.000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.733 ms (1001 pts) ki K #VBW 1.0 MHz Sweep 17.53 ms (1001 pts)
s G aTATUS -

CH 00- Frequency Band 3 (2387 MHz < f = 2400 MHz)

[ eyt Spestrum Aneiyzsr - Swept 54
kL

oz

rd Avg Ty Log-Pwi
Center Freq 2.383500000 GHz T MH:&- Lo

NO:
IFGain:Low #Atten: 20 dB

Ref Offset 7.02 dB
Ref 17.02 dBm

Trace 1

P

i

Start 2.387000 GHz Stop 2.400000 GHz
4 K #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)|

Japan Report Tel: 400-688-3552 Web:www.dl-cert.com Page 31 of 54



Shenzhen DL Testing Technology Co., Ltd. Report No.: DL-241128017ER

GFSK NORMAL VOLTAGE

CH 39- Frequency Band 1 (30 MHz = f = 1000 MHz) CH 39- Frequency Band 4 (2483.5 MHz = f < 2496.5 MHz)

Keysight Spectrum Anatyzes - Siept 54
e e

Ty e———— =
RS

N “Avg Typs: Log-P
Center Freg 515.000000 MHz |t FreeRun mn.::: Lo B

Center Freg 2.490000000 GHz “Avg Type: Log-Pur
IFG-m Iaw #Anen: 20 dB 3

st -+ Trig: FreeRun AvgHold: 1001100
Flniow #Anen: 20 B

Ref Offs B
Ref 16.86 dBm
Trace 1 P4

Ref Offset .65 dB
Ref 16.86 dBm
Trace 1 Pas:

R R

oo Ut

Slan 0.0300 GHz Stop 1.0000 GHz
#VBW 1.0 MHz Sweep 1.200 ms (1001 pts)

sun 2.483500 GHz Stop 2.496500 GHz,
#VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

sTATUS

STATUS

CH 39- Frequency Band 2 (1000 MHz <f = 2387 MHz) CH 39- Frequency Band 5 (2496.5 MHz = f<12.5 GHz)

] xmws‘,w Aayzes - Swept SA

[ ¥epight Spectnum Analyzer - Swept 54
g L

z > Type: Log-Pwr
r Freg 1693500000 GHz = Trig: Free Run ﬂ\t:\ﬂo!d: 100?1M
#Atten: 20 dB

z “Avg Typs: Log-Pur
Center Freq 7.748250000 GH: e M:‘Hm:m%w
W GainLow #Atten: 20 B

Ref Offs
Ref 16.86 dEm
Trace 1

1
4
4 1 |

PSP PIAPRIPA PRI A CP TR P L e T

et e i g In,.,,‘v-.“ """n,v s L‘J.‘Lw,.;_.w,‘ s, M £ A S

Start 1.0000 GHz Stop 2.3870 GHz

Slall 2497 GHz Stop 13.000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz By 33 ms (1001 pts)

#VBW 1.0 MHz Sweep 17.53 ms (1001 pts)

STATUS

CH 39- Frequency Band 3 (2387 MHz < f = 2400 MHz)

[ eyt Spestrum Aneiyzsr - Swept 54
kL

Center Freq 2.383500000 GHz | . g FreeRun :‘4;:-? 1\#";;"
Flniow #Auen: 20 dB
Mkr1
Ref 16.86 dBm
Trace 1

“,
o]t T T e oy = bttt [ e o 2

Slall 2.387000 GHz Stop 2.400000 GHz
#VBW 1.0 MHz Sweep 1.000 ms (1001 pts)|

STATUS

Japan Report Tel: 400-688-3552 Web:www.dl-cert.com Page 32 of 54



Shenzhen DL Testing Technology Co., Ltd. Report No.: DL-241128017ER

GFSK NORMAL VOLTAGE

CH 78- Frequency Band 1 (30 MHz = f = 1000 MHz) CH 78- Frequency Band 4 (2483.5 MHz = f < 2496.5 MHz)

e — e ———y = [y e
g L s

d 0 02:11:15 PHDex
Avg Typs: Log-Pwr
Center Freq 515.000000 MHz |t FreeRun mn.::: m:?m r

Center Freg 2.490000000 GHz “Avg Type: Log-Pur
IFG-m Iaw #Anen: 20 dB 3

st -+ Trig: FreeRun AvgHold: 1001100
Flniow #Auen: 20 dB
Ref Offset .33 dB
Ref 16.33 dBm

Trace 1Pa

Ref Offset 833 dB
Ref 16.

1

+
| Koty i g ko

Wtapr A st gt phos T T PO A TR L B e

Slan 0.0300 GHz Stop 1.0000 GHz
#VBW 1.0 MHz SvEep 1.200 ms (1001 pts)|

sTaTus

sun 2.483500 GHz Stop 2.496500 GHz,
#VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

CH 78- Frequency Band 2 (1000 MHz <f = 2387 MHz) CH 78- Frequency Band 5 (2496.5 MHz = f<12.5 GHz)

] xmws‘,w Aayzes - Swept SA

[ ¥epight Spectnum Analyzer - Swept 54
g L

z > Type: Log-Pwr
r Freq 1.693500000 GHz [ M, Av;ﬁnua:m?m
IFGain:Low #Atten: 20 dB

z “Avg Typs: Log-Pn

Center Freq 7.748250000 GH. e M\C'G‘Hmc: 10%?10" r
IFGainLow #Atten: 20 dB

Mkr1 2.054 1 GHZ]

£ Ref Offset 8.33 dB
-52.746 dBm

Ref 16.33 dBm
Trace 1

al

Y Al My T
R AR R R

"""""IA - e ,‘,L,Mu,\.u.m" e

Start 1.0000 GHz Stop 2.3870 GHz

Slall 2497 GHz Stop 13.000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.733 ms (1001 pts)

#VBW 1.0 MHz Sweep 17.53 ms (1001 pts)

STATUS

CH 78- Frequency Band 3 (2387 MHz <f = 2400 MHz)

[ Keysight Spectrum Ansiyze: - Swept 54
kL X FHTE!
39: z Avg Type: Log-Pwr T
Center Freq 2.393500000 GH; | . g FreeRun AL A0
Flniow #Auen: 20 dB

Ref 16.33 dBm
Trace 1

O R T T P LT e i,

Slall 2.387000 GHz Stop 2.400000 GHz
#VBW 1.0 MHz Sweep 1.000 ms (1001 pts)|

sTaTuS
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P1/4-DQPSK NORMAL VOLTAGE

CH 00- Frequency Band 1 (30 MHz = f = 1000 MHz) CH 00- Frequency Band 4 (2483.5 MHz = f < 2496.5 MHz)

[ ¥epight Spectnum Analyzer - Swept 54 Keysiopd Spectnum Ansyzer - Swept S
§ L i —

02:11:52 PMDe 02:11:58 PMD:

N “Avg Typs: Log-P
Center Freg 515.000000 MHz - mn.::: Lo B

Center Freg 2.490000000 GHz “Avg Type: Log-Pur
\Femniow #Anen: 20 dB 3

PMO:Fast ~»— Trig: FreeRun Avg|Hold: 100100
\FGaini ow #Auen: 20 dB
Ref Offset7.02 dB
Ref 17.02 dBm
Trace 1 Pas:

Ref Offset 7.02 dB
Ref 17.02 dBm
Trace 1 P4

f

4

PRTEBARYRRPRIPR ST I T EE NP R ST MRS .,I.a“‘\.‘r,kl'“-'-MHw-w-ﬂ-'*-"»ll-"l'\"@nm»‘{

Start 0.0300 GHz Stop 1.0000 GHz
ki K #VBW 1.0 MHz Sweep 1.200 ms (1001 pts)

Start 2483500 GHz Stop 2496500 GHz,
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

TATS.

CH 00- Frequency Band 2 (1000 MHz < f = 2387 MHz) CH 00- Frequency Band 5 (2496.5 MHz = f<12.5 GHz)

[ eyt Spectm Amtyee - Swept 54 [ eyt Spectm Amtyee - Swept 54
i L 1 L N 02:11:55 PM i L
69 z Avg Typs: Log-Pwr
r Froq 1E93500000 GHz [Ny, AvglHold: 100100
IFGain-Low #Atten: 20 dB

z “Avg Typs: Log-Pur
Center Freq 7.748250000 GH: e M:‘Hm:m%w
W GainLow #Atten: 20 B
Ref Offset 7.02 dB
Ref 17.02 dBm

Trace 1

¢

g et - AT TR g o, SER PR

b
Tl

|t g enbperhlil e LSS B M'\Uﬂ#

Start 1.0000 GHz Stop 2.3870 GHz

Start 2497 GHz Stop 13.000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.733 ms (1001 pts)

ki K #VBW 1.0 MHz Sweep 17.53 ms (1001 pts)

aTATUS

CH 00- Frequency Band 3 (2387 MHz < f = 2400 MHz)

[ eyt Spestrum Aneiyzsr - Swept 54
kL

N 02:1.

rd Avg Ty Log-Pwi

Center Freq 2.393500000 GHz IR, MH:&- m:.?m "
\FGaini ow #Auen: 20 dB

Ref Offset 7.02 dB Mkr1
Ref 17.02 dBm

Trace 1

Start 2.387000 GHz Stop 2.400000 GHz
4 K #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)|
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P1/4-DQPSK NORMAL VOLTAGE

CH 39- Frequency Band 1 (30 MHz = f = 1000 MHz) CH 39- Frequency Band 4 (2483.5 MHz = f < 2496.5 MHz)

[ ¥epight Spectnum Analyzer - Swept 54 Keysiopd Spectnum Ansyzer - Swept S
§ L i —

02:12:37 PMDe

N “Avg Typs: Log-P
Center Freg 515.000000 MHz - mn.::: Lo B

Center Freg 2.490000000 GHz “Avg Type: Log-Pur
\Femniow #Anen: 20 dB 3

PMO:Fast ~»— Trig: FreeRun Avg|Hold: 100100
IF Gain-Low #Anen: 20 dB

RefOfs B Mkr1 2.48

Ref 16.86 dBm -4

Trace 1 P3

Ref Offset .65 dB
Ref 16.86 dBm
Trace 1 Pas:

al [TREe e Ry
T e T e wurbf et by o

Start 0.0300 GHz Stop 1.0000 GHz
ki K #VBW 1.0 MHz Sweep 1.200 ms (1001 pts)

Start 2483500 GHz Stop 2496500 GHz,
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

sTATUS, sTATUS

CH 39- Frequency Band 2 (1000 MHz < f = 2387 MHz) CH 39- Frequency Band 5 (2496.5 MHz = f<12.5 GHz)

[ eyt Spectm Amtyee - Swept 54
g

[ Keiont Spectrum Analyzer - Swept 54
02:12:40 P g kL 0
X z Avg Typs: Log-Pwr
Center Freq 7.748250000 GH. B i FreeRun AvglHold: 10000
W GainLow #Atten: 20 B

z p Avg Typs: Log-Pw

r Froq 1E93500000 GHz [Ny, AvgHola: 160108
IFGain:Low #Atten: 20 dB

Mkr1 2.185 9 GHZ

-51.167 dBm Ref Offs B

Ref 16.86 dBm
Trace 1

| TP T

AN AS s g M, Peg
TN IF o At 4-44-\’0,_\,1%" Al J l“\uw».**‘-‘”h" vy
ey b

T e e W RA TR NN T R

Start 1.0000 GHz Stop 2.3870 GHz Start 2497 GHz Stop 13.000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.733 ms (1001 pts) ki K #VBW 1.0 MHz Sweep 17.53 ms (1001 pts)

s STATUS STATUS

CH 39- Frequency Band 3 (2387 MHz < f = 2400 MHz)

[ eyt Spestrum Aneiyzsr - Swept 54
kL

N 02:1.

rd Avg Ty Log-Pwi

Center Freq 2.393500000 GHz IR, MH:&- m:.?m "
\FGaini ow #Auen: 20 dB

Ref 16.86 dBm
Trace 1

| SRR e T L S PR S A

Start 2.387000 GHz Stop 2.400000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)|

STATUS
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P1/4-DQPSK NORMAL VOLTAGE

CH 78- Frequency Band 1 (30 MHz = f = 1000 MHz)

[ eyt Spectm Amtyee - Swept 54
g

N “Avg Typs: Log-P
Center Freg 515.000000 MHz - mn.::: Lo B

NO:
IFGain:Low #Atten: 20 dB

=

02:13:33 PHDe

[ ( 40 MHz]
Ref Offset .33 dB
Ref 16.33 dBm 945 dBm|

Trace 1Pa

.'\

bt oAbt B et AR Mol oy

Start 0.0300 GHz Stop 1.0000 GHz
ki K #VBW 1.0 MHz Sweep 1.200 ms (1001 pts)

STATUS

CH 78- Frequency Band 2 (1000 MHz < f = 2387 MHz)

[ eyt Spectm Amtyee - Swept 54
g

0 02:13:35 P
Avg Typs: Log-Pwr

PNO Phst <+~ Trig: FresRun AvglHold: 100100
IFGain-Low #Atten: 20 dB

r Freq 1.693500000 GHz

Wyl ey Ay gL

Start 1.0000 GHz Stop 2.3870 GHz
Res BW 1.0 MHz #VBW 1.0 MHz By 33 ms (1001 pts)

CH 78- Frequency Band 4 (2483.5 MHz = f < 2496.5 MHz)

CH 78- Frequency Band 3 (2387 MHz <f = 2400 MHz)

[ eyt Spestrum Aneiyzsr - Swept 54
kL

rd Avg Ty Log-Pwi
Center Freq 2.383500000 GHz T MH:&- Lo

NO:
IFGain:Low #Atten: 20 dB

021

Mkr1
Ref 16.33 dBm
Trace 1

’1

[P e B (e ey Uw,,y}»‘..-r.-mmm.w DA e A S A ol

Start 2.387000 GHz Stop 2.400000 GHz
4 K #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)|

STATUS

Keysight Spectrum Anatyzes - Siept 54
e e

Ce " z "Avg Type: LogPwr
Cr-m:. Fregq 2.490000000 GHz B g FreeRun Aanld m?m

PND:
IFGain:Low #Atten: 20 dB

Ref Offset 833 dB
Ref 16.

‘1

& . g A A ok S e Ay W gty
k“‘*.l"..',.;,‘rh " P_m ol e i s ey W e Ui gy

Start 2483500 GHz Stop 2496500 GHz,
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

sTATUS

CH 78- Frequency Band 5 (2496.5 MHz = f<12.5 GHz)

[ ¥epight Spectnum Analyzer - Swept 54
g L

z “Avg Typs: Log-Pur
Center Freq 7.748250000 GH: e M:‘Hm:m%w

IFGain:low #Atten: 20 dB

. MKkr1 2.528 GH
Ref Offset 8.33 dB
Ref 16.33 dBm -29.161 dBm

Trace 1

. ‘L T TN
g

! ot el
ot gl R AT ISRVt

Start 2497 GHz Stop 13.000 GHz
ki K #VBW 1.0 MHz Sweep 17.53 ms (1001 pts)

STATUS
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10. RADIO INTERFERENCE PREVENTION CAPABILITY MEASUREMENT

10.1. LIMIT

ltem Limits

Identification code =48 bits

10.2. MEASURING ID CODE SOFTWARE

ltem Limits

MAC IP List MAC Scan

10.3. 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.

10.4. TEST SETUP LAYOUT

p
~ &
S
A
a ¢ Vi 1
L] L] ! L] L

PC with Net Tool
Software (et EUl's
MAC)

Peripheral EUT

10.5. TEST DEVIATION
There is no deviation with the original standard.

10.6. EUT OPERATION DURING TEST
The EUT was programmed to be in normal transmitting mode.

10.7. TEST RESULT OF RADIO INTERFERENCE PREVENTION CAPABILIT

Temperature: 255 C Relative Humidity: [55.6% Pressure: 1010mbar
Test result; CONFORM
| MAC Address:90:2B:D2:6C:5B:7A
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11. TRANSMISSION RADIATION ANGLE WIDTH (3DB BEAMWIDTH) MEASUREMENT
11.1. LIMIT

ltem Limits

360/A (If A<1; then A=1)
3dB antenna beam width A = {EIRP Power [mW]/ 12.14 for DS, OFDM} or
A = {EIRP Power [mW]/ 4.9 for FH}

11.2. 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

11.3. 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 receiving 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 measuring 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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11.4. TEST SETUP LAYOUT

Measzuring Antenna

— + P

1.5m 14— m

Spectrum Analyzer

11.5. TEST DEVIATION
There is no deviation with the original standard.

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

11.7. TEST RESULT
Temperature: 25.4 C Relative Humidity: [55.7% Pressure: 1010mbar

Not applicable since the EIRP Power is less than 6.91dBm/MHz.
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12. IMITATION OF COLLATERAL EMISSION OF RECEIVER MEASUREMENT

12.1 LIMIT

ltem Limits

lIA

4AnW (f<1GHz)
-54 dBm (f<1GHz)
20nW (1GHz=f)
-47 dBm (1GHz=f)

17

RX Spurious
Emission:

lIA

17

12.2 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

12.3 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: 10dB / Ref: 0dBm / Sweep time: Auto / Sweep Mode: Continuous sweep / Detect

mode: Positive 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.

12.4 TEST RESULT
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Condition Mode Frequency Range FEr;n Iﬁzlr?g Max Value Vl\gﬁJXe Elnif Verdict
(MHz) (MHz) (,\‘}HZ) Y | (dBm/MHz) (WIMHz) | (WIMH2)

2402 30-1000 771.08 -84.54 0.0035 4 Pass

2402 | 1000-13000 12676 -70.29 0.0935 20 Pass

GESK 2441 30-1000 779.81 -83.59 0.0044 4 Pass

2441 | 1000-13000 | 2440 -67.58 0.1746 20 Pass

2480 30-1000 976.72 -84.58 0.0035 4 Pass

NUNT 2480 | 1000-13000 | 2608 -66.47 0.2254 20 Pass

2402 30-1000 810.85 -83.83 0.0041 4 Pass

2402 | 1000-13000 | 12436 -70.31 0.0931 20 Pass

2441 30-1000 926.28 -84.13 0.0039 4 Pass

PI/4 DQPSK 5441 [ 1000-13000 | 5824 -58.47 1.4223 20 Pass

2480 30-1000 835.1 -84.51 0.0035 4 Pass

2480 | 1000-13000 | 2464 -69.16 0.1213 20 Pass
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Temperature:

25 C

Pressure:

1010mbar

Humidity:

55 % RH

Test Voltage

NORMAL VOLTAGE

Operation Mode:

GFSK

RX-2402 Band 1 (30 MHz

[ Keysight Spectrum Analyzer - Swept 54

oo L
Center Freq 515.000000 MHz

s Trig: FreeRun
#Atten: 0dB

PNO: Fast
IFGain:High

Ref Offset 7.02 dB
Ref -12.98 dBm

] |1JJ"LA!'I.‘.-..\--.N‘J’M'#N.J"brlw'w-ﬂ-muM"A%'H«""""‘”'\F"-!f'*tM'mMrll‘m.\u\.,.:»,w,\,rrk‘u(rmﬂwnh)'\v-l\M'M‘M' A g

#VBW 100 kHz

Avg Type: Log-Pwr
Avg|Hold: 100H00

Mkr1 771

1

Stop 1.0000 GHz
Sweep 117.0 ms (1001 pts)

STATUS

.08 MHZ
-84.542 dBm

RX-2402 Band 2 (1000 MHz

[ Keysight Spectrum Analyzer - Swept 54
RL E

Center Freq 7.000000000 GHz
PNO: Fast -»- 1rig: FreeRun
IFGain:High #Atten: 0 dB
Ref Offset 7.02 dB
Ref -12.98 dBm

Pl

#VBW 1.0 MHz

Avg Type: Log-Pwr
Avg|Hold: 100H00 v
0

Mkr1 12.676 GHZ
-70.290 dBm

p M ey ALY g N -
v, ,1""*?""""‘”“”““ AR g Py Pt
. ;

Stop 13.000 GHz
Sweep 20.00 ms (1001 pts)

STATUS

Japan Report

Tel: 400-688-3552

Web:www.dl-cert.com

Page 42 of 54



Shenzhen DL Testing Technology Co., Ltd. Report No.: DL-241128017ER

RX-2441 Band 1 (30 MHz = f <1000 MHz)

[ Keysight Spectrum Analyzer - Swept 54
RL R E

Center Freq 515.000000 MHz

L 02:37:3 Dec
Avg Type: Log-Pwr TRACE]]
PNO: Fast ~s—  1rig: FreeRun AvglHold: 1001100

IFGain:High #Atten: 0 dB

Ref Offset 6.86 dB
Ref -13.14 dBm

.1

sty ot A, ',,..4,,.,49,,‘4.‘.,.‘,“:H-MN-«.V.m.J.w-wm’w««-ti—.u_.mN-,Lw.,\-.mu-,ml.‘-.\ML‘r\'ﬂhw—'w i lifoliong oty

Start 0.0300 GHz A " Stop 1.0000 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 117.0 ms (1001 pts)

MG STATUS

RX-2441 Band 2 (1000 MHz = f < 12500 MHz)

(== Keysight Spectrum Analyzes - Swept 54 e
o . . ' NSEIN N A 023751 PMDec 04,
Center Freq 7.000000000 GHz Avg Type: Log-Pwr T

PNO:Tast -»- Trig: FreeRun Avg|Hold: 100H00

IFGain:High #Atten: 0 dB

Mkr1 2.440 GHz
T 1,578 ¢

P L RN P Atz

W aria ,;‘-MJ‘. A

] _},_ﬂ,.,v.m."-L“'l‘w‘"W...q
et "

il

Stop 13.000 GHz
#VBW 1.0 MHz Sweep 20.00 ms (1001 pts))

G STATUS
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RX-2480 Band 1 (30 MHz = f <1000 MHz)

[ Keysight Spectrum Analyzer - Swept 54
RL R E

~ LIl A 02:38:13 PMDec
Center Freq 515.000000 MHz Avg Type: Log-Pwr i N
PNO: Fast ~»- 1rig: FreeRun Avg[Hold: 1001100
IFGain:High #Atten: 0 dB

Ref Offset 6.33 dB
Ref -13.67 dBm

4]

oot bt A A A, s A B AR, s My A b e et et simant Jon

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 117.0 ms (1001 pts))

MG STATUS

RX-2480 Band 2 (1000 MHz = f < 12500 MHz)

(== Keysight Spectrum Analyzes - Swept 54
KL R E

F ~ LIl A 02:38:27 PMDec 04,
Center Freq 7.000000000 GHz Avg Type: Log-Pwr T

PNO:Tast -»- Trig: FreeRun Avg|Hold: 100H00
IFGain:High #Atten: 0 dB

3 Mkr1 2.608 GHz
T 474 gon

’1

" bl T AL ., bl Pt e
B gttt it feogorerd o

S
“”Vw".\,m.n Al LT v

Stop 13.000 GHz
#VBW 1.0 MHz Sweep 20.00 ms (1001 pts))

STATUS
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RX-2402 Band 1 (30 MHz

Temperature: 25C Pressure: 1010mbar
Humidity: 55 % RH Test Voltage = INORMAL VOLTAGE
Operation Mode: P1/4 DQPSK

f < 1000 MHz)

xmgm SPec ATy St 54

Conter Freq 515.000000 MHz

PNO: Fast ~»- Trig: FreeRun
IFGain:High #Atten: 0 dB

Ref Offset 7.02 dB
Ref -12.98 dBm

| .u‘q,hwm_.,\.-m»*#-khv'u.Jm‘fMuWhl,‘-..cl.-\ﬂ"‘f'ﬂ'"’*"’.J"V-‘“"ﬂ~W~"\“J"‘-"'M-¢I,|m-u‘—vp‘—'l'v\'-*-NMt‘-'MN»h‘%«"-’-'-T!w\-wf'mlul,w'u'i-

Start 0.0300 GHz

#Res BW 100 kHz #VBW 100 kHz

“Avg Type: Log-Pwr
Avg|Hold: 100H00

Mkr1 310 85 MHz
3.83

"\

Stop 1.0000 GHz,
Sweep 117.0 ms (1001 pts)

STATUS

0 dBm

RX-2402 Band 2 (1000 MHz

xmgm Spectrum Analyzer - Swept SA

Cen(er Freq 7. DDDODDOOD GHz
—4— Trig: FreeRun
#Atten: 0 dB

PNO: Fast

: R 1FGain:High
Ref Offset 7.02 dB
Ref -12.98 dBm

b ‘wW'-'v-\{

-l it nw""

#VBW 1.0 MHz

gttt b oy

f < 12500 MHz)

Avg Type: Log-Pwr
Avg|Hold: 100100

Mkr1

-70.306 dBm

P

Stop 13.000 GHz,
Sweep 20.00 ms (1001 pts)

STATUS

T o

12.436 GHz

1
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RX-2441 Band 1 (30 MHz = f <1000 MHz)

[ Keysight Spectrum Analyzes - Swept SA

- - L S 02:39:4; Dec 04,
Center Freq 515.000000 MHz Avg Type: Log-Pwr T
PNO: Fast ~»- Trig: FreeRun Avg|Hold: 100100
IFGain:High #Atten: 0 dB

Ref Offset 6.86 dB
Ref -13.14 dBm

‘T

[ RTEY R ST MHNM‘..\w,,..v.-y..,.a,mw,,.utn‘.a.J».uhrars}-\‘-l.».w.\,,.,.H@,‘.-,_.\1,_,,,_‘,«,-.«;414,.”..\4&-‘m-nm;-.u,.u.\-».uu.-k il B |

Start 0.0300 GHz Stop 1.0000 GHz
# #VBW 100 kHz Sweep 117.0 ms (1001 pts))

s STATUS

RX-2441 Band 2 (1000 MHz = f < 12500 MHz)

[ Keysight Spectrum Analyzer - Swept 54 2
i - = L S 02:40:00 PM Dec 04,
Center Freq 7.000000000 GHz Avg Type: Log-Pwr i
PNO:Tast -»- Trig: FreeRun Avg|Hold: 100H00
IFGain:High #Atten: 0 dB

Mkr1 5.824 Gi
Ref Offset 6.86 dB
Ref -13.14 dBm -58.467 ¢

'1

Lw—mﬂ T ,‘u-\.w-*J""“J‘-WM""'W‘“"‘W"J"-\.»'mq'",h. Sy R rytpehon.
el rhihyy

Stop 13.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts))

= STATUS
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RX-2480 Band 1 (30 MHz = f <1000 MHz)

[ Keysight Spectrum Analyzes - Swept SA

AL Il )

Center Freq 515.000000 MHz Avg Type: Log-Pwr
PNO: Fast ~»- Trig: FreeRun Avg|Hold: 100100
1FGain:High #Atten: 0 dB

Ref Offset 6.33 dB
Ref -13.67 dBm

al
L

) ) v e L
b Aty A A6 AR g DL 0 L LR

Start 0.0300 GHz Stop 1.0000 GHz
# #VBW 100 kHz Sweep 117.0 ms (1001 pts))

s STATUS

RX-2480 Band 2 (1000 MHz = f < 12500 MHz)

[ Keysight Spectrum Analyzes - Swept SA

i = L S 02:40: SIDWDEL[I.J
Center Freq 7.000000000 GHz Avg Type: Log-Pwr i
PNO: Fast -»- Trig: FreeRun Avg|Hold: 1001100
IFGain:High #Atten: 0 dB
/ 2 464 G}
Ref Offset 6.33 dB Mkr1 2.46
Ref -13.67 dBm

1
v

T P R N N b e e

hm«_ .
| il

RN S S

Stop 13.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts))

= STATUS
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13. EUT TEST PHOTO

Measurement Photos

\ He) HEE @8
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MWRFtest B mMw100-R v
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14. EUT PHOTOS

“Wli i :
| | W
0010203‘04[,,,“‘”o

50 60 70 gg 901

i0 20 30 40 50 80 70 g9 991 0

Qui gy 1z 0 o o< 09 02 08 08 0} 0b G7 .2€ BwiRs

0z 0£ + % 05 0, 08 76 00bor uz £ ov 0S 09 02 0% o6 OGO
‘ it

Vit o ek

AN 2¢ 30 49

7 I1 \ \
/ i I B s e \ \* RN
ww gy gz 0 0Y 0% 09 OL 08 08 Q|0 T O ©
0S 09 0L 9%

\
(RRSA R

oc o+ o3 09 0, o8 96 00i oy oz 0% ov

Web:www.dl-cert.com Page 49 of 54

Japan Report Tel: 400-688-3552



Shenzhen DL Testing Technology Co., Ltd. Report No.: DL-241128017ER

02 0% 02 08 06 00h oL 0z 9 Qv 05

i \

i

ww gL gz 0E OF S 03 OL 08 VB QQ\OV ©

+ 93 09 02 08 96 00i oL vz ot ov 05 W

Japan Report Tel: 400-688-3552 Web:www.dl-cert.com Page 50 of 54



Report No.: DL-241128017ER

Shenzhen DL Testing Technology Co., Ltd.

‘
»
IS
a
=
=
=-
S
<

l/’v ‘ \ ‘.\\\,:‘. A RN ;.\‘x \& Y
Wi g 0z 0T OF OS 03 OL OR U8 N\
¢+ 02 09 02 08 96 00k oL oz 9% Qv QS

\

1

irgi il

i

0 30 9?100

1020 30 40 50 g0 7

|

| ¥

L
6z 2¢ A

¢ 03 09 0, 08 06 00l o1 0z 0% ov 0s 09 04 0

) S O
RRRTRRRA
LS s L

wu O} gz 0 0F 0 09 O 0B 08 g0}

Q

Web:www.dl-cert.com Page 51 of 54

Japan Report Tel: 400-688-3552



Report No.: DL-241128017ER

Shenzhen DL Testing Technology Co., Ltd.

:41HIiIIII|I
40 50 ¢
0 20
inliia s
FETYEI ||v|\'I|;

|
r

[N g
090100 10 20 39
0 50 70 80 90100 4

70 8
10 20 30 40 50

Q

2¢ 30 40 s gp

L UZ 0% OF 0S 09 04 08
| i

A\
S
N
o

£ i

° N
o

(L
0 80 901qg

T

R
|
4

|
)

4

40 50 60

s
"..\‘llex

09 CL 08 06

FEb
PRV R

A0 2¢ 30

Web:www.dl-cert.com Page 52 of 54

Japan Report Tel: 400-688-3552



Shenzhen DL Testing Technology Co., Ltd. Report No.: DL-241128017ER

H||1||‘m
10 20

0 90109

‘I'["’:|
|

|
|

|
d

50 60 70 g

0% 0% 09 OL OB 08 )L

ww gy HZ 65 ot
T .08 ORi0S K

i\ \ 5;1‘1'.‘“’

A

IR

.
T
s =
&
(o
Lol

bt

@

Web:www.dl-cert.com Page 53 of 54

Japan Report Tel: 400-688-3552



Shenzhen DL Testing Technology Co., Ltd. Report No.: DL-241128017ER

Jausm
10

90100

||“[|i‘ | f
70 80

10 20 30 40 50 50 70 §

40 50 GVO

|

‘ |\ AL

FEREEETT
|

=
™
)
&

---END OF THE REPORT---

Page 54 of 54

Japan Report Tel: 400-688-3552 Web:www.dl-cert.com



