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1. GENERAL INFORMATION

1.1 Test Laboratory

Name Shanghai Tejet Communications Technology Co., Ltd. Testing Center
1-2/F., Building 1, No.222, Xuanlan Road, Xuangiao, Pudong New
District, Shanghai, China

Address

1.2 Test Location

Name Shanghai Tejet Communications Technology Co., Ltd. Testing Center
) 1-2/F., Building 1, No.222, Xuanlan Road, Xuangiao, Pudong New
Location . . .
District, Shanghai, China
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2. PRODUCT INFORMATION

2.1 Applicant Information

Applicant Thundercomm Technology Co., Ltd.
No. 107, Middle Datagu Road, Xiantao Street, Yubei District,
Chongging, China, 401122

Address

2.2 Manufacturer Information

Manufacturer Thundercomm Technology Co., Ltd.
No. 107, Middle Datagu Road, Xiantao Street, Yubei District,
Chongqing, China, 401122

Address

2.3 Factory Information

Factory Daidong Zegna (Dongguan) Electronics Co.,Ltd.
Address No. 41 Gangjian Road, Changping Town, Dongguan City, Guangdong
Province 523581, P.R.China

2.4 General Description for Equipment under Test (EUT)

EUT Name RUBIK Pi
Model Name Under Test | RUBIK Pi 3
Series Model Name RUBIK Pi 3 Lite

All models are same with electrical parameters and internal circuit
structure, but only differ in model name. (this information provided by
the applicant)

Description of Model
name differentiation

Sample Number SC-S572530923-S01
Hardware Version V02

Software Version LE1.0

Dimensions (Approx.) N/A

Weight (Approx.) N/A

Note: The product Memory designed with two different Hardware. Please find bellow detail:
1. The product comes in two memory configurations:8GB + 128GB and 4GB + 64GB.
2. The two memory chips are from different manufacturers.
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2.5 Technical Information

Bluetooth (BR+EDR+BLE)

2.4G WiFi: 802.11b, 802.11g, 802.11n20

5G WiFi: 802.11a, 802.11n(HT20/40), 802.11ac(VHT20/40/80)
The requirement for the following technical information of the EUT was tested in this report:
Bluetooth (For Classic): FHSS

Bluetooth Low Energy: Digital modulation method other than
orthogonal frequency division multiplexing (OFDM) or spread
spectrum method

Bluetooth (For Classic): GFSK, m/4-DQPSK, 8-DPSK
Bluetooth Low Energy: GFSK

DHS5: 1 Mbps

2DH5: 2 Mbps

Transfer Rate 3DH5: 3 Mbps

BLE: 1 Mbps

BLE: 2 Mbps

The frequency range used is 2402 MHz to 2480 MHz;

The frequency block is 2400 MHz to 2483.5 MHz.

Bluetooth (For Classic): 79 (at intervals of 1 MHz)

Bluetooth Low Energy: 40 (at intervals of 2 MHz) note!
Bluetooth (For Classic): 0 (2402 MHz), 39 (2441 MHz), 78 (2480 MHz)
Bluetooth Low Energy:

1Mbps 0 (2402 MHz), 19 (2440 MHz), 39 (2480 MHz)
2Mbps 1 (2404 MHz), 19 (2440 MHz), 38 (2478 MHz)
Antenna Type PCB Antenna

Network and Wireless
connectivity

Modulation Technology

Modulation Type

Frequency Range

Number of Channel

Tested Channel

-0.72 dBi (In test items related to antenna gain, the final results reflect

Antenna Gain
this figure. This value is provided by the applicant.)

Whether to support The EUT does need to measure AFH occupied bandwidth, spread
AFH mode in Classic bandwidth and output power density (total power divided by spread
Bluetooth bandwidth)

Declare Max rated

. Bluetooth (For Classic): 0.30 mW/MHz
power density

Declare Max rated

I~ Bluetooth Low Energy: 5.80 mW

About the Product Only the Bluetooth was tested in this report.
Note1: 2Mbps does not support Channel 0, Channel 12, Channel 39.
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All channel was listed on the following table:

For Classic

Channel Freq. Channel Freq. Channel Freq. Channel Freq.

number (MHz) number (MHz) number (MHz) number (MHz)
0 2402 21 2423 42 2444 63 2465
1 2403 22 2424 43 2445 64 2466
2 2404 23 2425 44 2446 65 2467
3 2405 24 2426 45 2447 66 2468
4 2406 25 2427 46 2448 67 2469
5 2407 26 2428 47 2449 68 2470
6 2408 27 2429 48 2450 69 2471
7 2409 28 2430 49 2451 70 2472
8 2410 29 2431 50 2452 71 2473
9 2411 30 2432 51 2453 72 2474
10 2412 31 2433 52 2454 73 2475
11 2413 32 2434 53 2455 74 2476
12 2414 33 2435 54 2456 75 2477
13 2415 34 2436 55 2457 76 2478
14 2416 35 2437 56 2458 77 2479
15 2417 36 2438 57 2459 78 2480
16 2418 37 2439 58 2460 - -
17 2419 38 2440 59 2461 - -
18 2420 39 2441 60 2462 - -
19 2421 40 2442 61 2463 - -
20 2422 41 2443 62 2464 - -
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BLE 1Mbps:
Channel Freq. Channel Freq. Channel Freq. Channel Freq.
number (MHz) number (MHz) number (MHz) number (MHz)
0 2402 10 2422 20 2442 30 2462
1 2404 11 2424 21 2444 31 2464
2 2406 12 2426 22 2446 32 2466
3 2408 13 2428 23 2448 33 2468
4 2410 14 2430 24 2450 34 2470
5 2412 15 2432 25 2452 35 2472
6 2414 16 2434 26 2454 36 2474
7 2416 17 2436 27 2456 37 2476
8 2418 18 2438 28 2458 38 2478
9 2420 19 2440 29 2460 39 2480
BLE 2Mbps:
Channel Freq. Channel Freq. Channel Freq. Channel Freq.
number (MHz) number (MHz) number (MHz) number (MHz)
\ \ 10 2422 20 2442 30 2462
1 2404 11 2424 21 2444 31 2464
2 2406 \ \ 22 2446 32 2466
3 2408 13 2428 23 2448 33 2468
4 2410 14 2430 24 2450 34 2470
5 2412 15 2432 25 2452 35 2472
6 2414 16 2434 26 2454 36 2474
7 2416 17 2436 27 2456 37 2476
8 2418 18 2438 28 2458 38 2478
9 2420 19 2440 29 2460 \ \
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3. SUMMARY OF TEST RESULTS

The EUT has been tested according to the following specifications:

Part Description Channel Channel Test Mode bata Rate Verdict
2 (BT for Classic) (BLE) (Mbps)
5.1 Frequency Error | Low/Middle/High | Low/Middle/High | un-modulation / Pass
Occupied GFSK, 1/2/3
Bandwidth and Hopping Mode ] i m/4-DQPSK, ’
5.2 Low/Middle/High 1/2 Pass
Spread-spectrum AFH Mode 8DPSK, (BLE)
Bandwidth GFSK(BLE)
The frequenc GFSK,
5.3 retenti(?n timey Hopping Mode N/A m/4-DQPSK, 1/2/3 Pass
8DPSK,
GFSK,
Unwanted 1/2/3;
o : : . . /4-DQPSK,
54 Emission Low/Middle/High | Low/Middle/High 8DPSK 1/2 Pass
Intensit ’ BLE
nienstty orsk@eLE) | (BLE)
FSK
Antenna Power Hopping Mode ﬂ/4GD§PéK 1/213;
5.5 PPINg Low/Middle/High ! 172 Pass
Error AFH Mode 8DPSK, (BLE)
GFSK(BLE)
Limitati f FSK
imitation o GFSK, 11213
Collateral i i i _ 1/4-DQPSK,
5.6 . Low/Middle/High | Low/Middle/High 1/2 Pass
Emission of 8DPSK, (BLE)
Receiver GFSK(BLE)
Transmission
Ant Gai
57 | e =aln N/A N/A N/A NA | N/ANoe2
(EIRP Antenna
Power)
Transmission
Radiation Angl
5.8 | oo N Rnoe N/A N/A N/A NA | N/ANoe2
Width (3dB
Beamwidth)
Radio
Interference
5.9 , - - - - Pass
Prevention
Capability
Construction
-- Protection - - — - Pass

Confirmation

Note 1: The tests were performed according to the method of measurements prescribed in MIC Notice
No.88 Appendix No.43.
Note 2: When the EIRP is less than 12.14 dBm/MHz, it is not necessary.
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3.1 MEASUREMENT UNCERTAINTY

The following measurement uncertainty levels have been estimated for tests performed on the EUT as
specified in CISPR 16-4-2.

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

Parameters Uncertainty
Frequency Error / 99% & 90% Bandwidth 3.2 ppm
Occupied Channel Bandwidth 2.4%
RF output power, conducted 0.41dB
Power Spectral Density, conducted 1.74 dB
Unwanted Emissions, conducted 1.74 dB
Temperature 0.82°C
Humidity 4.08%
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4. GENERAL TEST CONFIGURATIONS

4.1 Test Environment Conditions

During the measurement, the normal environment conditions were within the listed ranges:

Relative Humidity (%) 51% to 59%
Atmospheric Pressure (kPa) 100kPa to 102kPa
Temperature +21.1°C to +24.1°C
NV (Normal Voltage) 120V
Working Voltage of the EUT LV (Low Voltage) 105V
HV (High Voltage) 135V

Note: When the input voltage deviation from the external power supply is+/- 10%, and the voltage deviation
provided to the radio part of the EUT (excluding the power circuit) is kept within+/- 1%, only the normal
voltage is used for testing.
Voltage fluctuation results:

Rated operating voltage | Actual measured voltage | + 1% voltage operating
External power supply
of EUT of EUT range

10.800 V 3.300V 3.301V 3.267 V~3.333V

12.000 V 3.300V 3.302V 3.267 V~3.333V

13.200 V 3.300V 3.301V 3.267 V~3.333V
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4.2 Test Equipment List

Calibrat
o Manufa Equipment Calibration o Calibration | Cal. Cal. )
Description Model Calibration Address ion
cturer No. Company By Date Due
Method
1st to 2nd floors, Building
GUANGZHOU NEM
1, No. 222 Xuanlan
Spectrum KEYSI BH-EMC- | METROLOGY&TES ) ] 2025. | 2026.
N9020A Road, Xuangiao Town, Liwengeng c)
Analyzer GHT LO66 T TECHNOLOGY o 02.12 | 02.11
Pudong New District,
CO.,, LTD. ) )
Shanghai, China
1st to 2nd floors, Building
GUANGZHOU NEM
1, No. 222 Xuanlan
Spectrum KEYSI BH-EMC- | METROLOGY&TES ) ] 2025. | 2026.
N9010B Road, Xuangiao Town, Liwengeng c)
Analyzer GHT L099 T TECHNOLOGY o 02.12 | 02.11
Pudong New District,
CO.,, LTD. ) )
Shanghai, China
1st to 2nd floors, Building
GUANGZHOU NEM
1, No. 222 Xuanlan
DC power BH-EMC- | METROLOGY&TES ) 2025. | 2026.
ITECH IT6863A Road, Xuangiao Town, Linchuxu c)
supply L113 T TECHNOLOGY o 02.12 | 02.11
Pudong New District,
CO., LTD. ] ]
Shanghai, China
1st to 2nd floors, Building
GUANGZHOU NEM
1, No. 222 Xuanlan
BH-EMC- | METROLOGY&TES 2025. | 2026.
multimeter | FLUKE 17B+ Road, Xuangiao Town, Linchuxu c)
L062 T TECHNOLOGY o 02.11 | 02.10
Pudong New District,
CO.,, LTD.
Shanghai, China
Note:

a) Calibration conducted by the National Institute of Information and Communications Technology (NICT) (hereinafter referred to as "NICT") or

a designated calibration agency under Article 102-18 paragraph (1)

b) Correction conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement Law (Law No. 51 of 1992)

c¢) Calibration conducted in foreign countries, which shall be equivalent to the calibration conducted by the NICT or a designated calibration

agency under Article 102-18 paragraph (1)

d) Calibration conducted by using measuring instruments and other equipment listed in the right column of Table No. 3 attached hereto, which

shall have been given any of calibration, etc. listed above from a) to c)

4.3 Test Software List

Description

Manufacturer

Software Version

Serial No.

Applicable Test Setup

BL410R

BALUN

V2.1.1.496

N/A

The section 4.5.1

Tel: 86-21-58180736
Web: www.titcgroup.com

E-mail: ks_qgc@baluntek.com
Template No.: TRP6-EC-17 V2.0

Page No. 12/ 81

Add: 1-2/F., Building 1, No.222, Xuanlan Road, Xuangiao, Pudong New District, Shanghai, China




L3
Report No.: BL-522531291-601 GI'OUD

4.4 Decision Rule

O No Need
X Use General conformity decision rule (Consider uncertainty or not XINo [JYes)
O Use Special Conformity Decision Rule (Consider uncertainty or not (JNo [JYes)

4.5 Description of Test Setup

4.5.1 For Antenna Port Test

L 9]
Spectrum Analyzer EUT
(Diagram 1)
S
L
Power Sensor EUT
(Diagram 2)

4 5.2 For EIRP Antenna Power Test

Measuring Anfenna

1.5m 1= Im .

oo
Spectrum Analyzer
(Diagram 3)
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Standard Antenna Meaosuring Antenna

hr .

Spectrum Analyzer

(Diagram 4)

4 5.3 For 3dB Beamwidth Test

Meaozuring Antenna

—_ N

1.am - Im

oo
Spectrum Analyzer
(Diagram 5)
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5. TEST ITEMS

5.1 Frequency Error Measurement

5.1.1 Limit

Item Limits

Frequency Tolerance <+50 ppm

5.1.2 Test Setup

See section 4.5.1 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.1.3 Test Procedure
1 Frequency accuracy of SA shall be less than 10% of limits tolerance (5 ppm)

2  Setting of SA is following as: RB:1 kHz / VB:3 kHz / SPAN: 100 kHz

3 Center Frequency: The center frequency of testing for EUT
4  Sweep time: Auto
5 Sweep mode: Continuous sweep

6 Detect mode: Positive peak
7 Mark function: Frequency Counter (Resolution 100 Hz)

8 EUT have transmitted absence of modulation signal and fixed channelize. f is using the mark cursor
to mark the peak frequency value, fc is declaring of channel frequency. Then the frequency error

formula is (fc-f)/fcx10%ppm and the limit is less than +50 ppm

5.1.4 Test Deviation

There is no deviation with the original standard.

5.1.5EUT Operation during Test

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

5.1.6 Test Result
Please refer to ANNEX A.1.
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5.2 Occupied Bandwidth and Spread-spectrum Bandwidth

5.2.1Limit

ltem Limits
Occupied Band Width FHSS=83.5MHz; OFDM =40MHz,DSSS = 26MHz; Others =26MHz

5.2.2 Test Setup

See section 4.5.1 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.2.3 Test Procedure
1  Set the spectrum analyzer as follows:

Center frequency: Test frequency
Span: Approximately 2 to 3.5 times nominal bandwidth
Resolution bandwidth: Approximately 3% or less nominal bandwidth
Video bandwidth: equivalent to resolution bandwidth
Sweep time: auto
Sweep mode: Continuous sweep
Detection: Positive peak
Trace mode: Maximum hold
2  After repeating sweeps until the display shows steady data, store the values at all data points into
the computer array variables.
3  Convert the dB values at all data points to antilogarithm on the power dimension.
Obtain sum total of the power at all data points, and store it as “total power”.
Accumulate the power at each data point sequentially upward from the lowest frequency and obtain
the limit data point where the accumulated power becomes 0.5% (5% for spreading bandwidth) of
the “total power”. Then convert the limit data point into frequency and store it as “lower limit
frequency”
6 Accumulate the power at each data point sequentially downward form the highest frequency and
obtain the limit data point where the accumulated power becomes 0.5% (5% for spreading
bandwidth) of the “total power”. Then convert the limit data point into frequency and store it as

“‘upper limit frequency”.

5.2.4 Test Deviation

There is no deviation with the original standard.

5.2.5EUT Operation during Test

The EUT was programmed to be in continuous transmit, channel-hopping mode.
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5.2.6 Test Result

Please refer to ANNEX A.2.
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5.3 The frequency retention time

5.3.1Limit
ltem Limits
retention time For the radio equipment that uses the frequency hopping method

excluding a combination of the spread spectrum method and OFDM,
the total sum of the frequency retention time in any frequency within
the time obtained by multiplying the diffusion rate by 0.4 second shall
be 0.4 second or shorter

5.3.2 Test Setup

See section 4.5.1 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.3.3 Measuring Instruments and setting

Spectrum analyzer setting up is as follows.

Center frequency Hopping test frequency

Sweep bandwidth 0 Hz

Resoluble bandwidth 1 MHz

Video bandwidth equivalent to resoluble bandwidth
Y-axis scale 10 dB/Div.

Sweep time hopping cycle

Sweep mode Single sweep

Trigger condition Video trigger

Detection mode Positive peak

5.3.4 Test procedure

(1) Set the spectrum analyzer according to the above 2 and wait the hopping signal with the hopping
frequency.

(2) Read the maximum level of the residence time of the hopping frequency at hopping cycle using marker
etc. from the trace on the display and confirm that it is shorter than 0.4sec.

(3) By means of the method same to the above (2), read the sum of the residence time of the hopping
frequency at hopping cycle.

(4) Calculate the total of frequency residence time of the hopping frequency as follows.
1. Total = (0.4s x diffusion rate / hopping cycle) x sum of the residence time of (3)
2. There, “diffusion rate” is a value of the diffusion bandwidth divided by a frequency equal to

transmitting velocity of modulation signal.

5.3.5Test Result

Please refer to ANNEX A.3.
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5.4 Unwanted Emission Intensity Measurement

5.4.1Limit

ltem Limits
=2.5uW (2387MHz>f ; 2496.5MHz<f )
=25uW (2387MHz =f<2400MHz) and (2483.5MHz<f=2496.5MHz)

TX Spurious Emission

5.4.2 Test Setup

See section 4.5.1 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.4.3 Test Procedure
1 The EUT is placed in transmit mode at maximum power/modulation at a fixed channel.

2  Setting of SA is following as: RBW/VBW = 1MHz; / AT: 10dB / Ref: 0dBm / Sweep time: Auto /

Sweep Mode: Continuous sweep / Detect mode: Positive peak / Trace mode: Max hold

3  Setting of SAis following as 30 MHz and stop frequency 2387 MHz Then to mark peak reading value
+ cable loss shall be less than 2.5 yW
4  SA adjusted to start frequency 2387 MHz and stop frequency 2400 MHz. Then to mark peak reading

value + cable loss shall be less than 25 pW.

5 SA adjusted to start frequency 2483.5 MHz and stop frequency 2496.5 MHz Then to mark peak

reading value + cable loss shall be less than 25 pW

6 SA adjusted to start frequency 2496.5 MHz and stop frequency 12500 MHz Then to mark peak

reading value + cable loss shall be less than 2.5 pW

7  Measure side band spurious as follows: For 2.4 GHz band: 2374 MHz~2400 MHz and 2483.5
MHz~2509.5 MHz RBW = VBW = 30 kHz, Result_Value = Meaured_Value + 15.2 [dBm]

8 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.

5.4 .4 Test Deviation

There is no deviation with the original standard.

5.4 5EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.4.6 Test Result
Please refer to ANNEX A.4.
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5.5 Antenna Power Error Measurement

5.5.1Limit
ltem Limits
a) FH,FH+DS, or FH+OFDM form 2427 - 2470.75 MHz: =3
mW/MHz

b) DS but other than a) from 2400~2483.5 MHz: =10 mW/MHz
Antenna Power Density | ¢) OFDM, but other than a): For OCB of 26MHz or less: =10
mW/MHz
For OCB of over 26 MHz to 40 MHz: =5 mw/MHz
d) Otherthan a), b)and c): =10 mW
Antenna Power Error +20% (Base on manufacturer declare antenna power density)

5.5.2 Test Setup

See section 4.5.1 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.5.3 Test Procedure

1 Setting of SA is following as: RB:1 MHz / VB: 3 MHz / SPAN: About twice the occupied frequency
bandwidth / AT: 10 dB Ref: 10 dBm / Sweep time: Minimum time for guaranteed measurement
accuracy/Sweep Mode: Continuous sweep / Detect mode: Positive peak / Trace mode: Max
hold/Trigger condition: Free run.

2  Setting of SA is following as: RB:1 MHz / VB: 1 MHz / SPAN: 0 Hz/ AT: 10 dB Ref: 10 dBm / Sweep
Mode: Continuous sweep

3 Those using frequency hopping method (including DSSS or composite method with OFDM):
(1) Confirming in the submitted document that the frequency hopping intervals in the frequency distribution
of frequency hopping are equal intervals of 1 MHz or less, and that the probability of occurrence at each
hopping frequency is uniform, and that the probability of occurrence at each hopping frequency is uniform.
If it is, it is implemented by the following method.
a.Connect a high frequency power meter to the output of the dummy load (attenuator) and
measure the total power.
b. Divide the total power by the spreading bandwidth to calculate the average power per 1 MHz.
c. Antenna power shall be as follows:
A. Value of b for continuous wave
B. For burst wave Average power in burst is calculated from the value of b and the transmission time
rate.
(2) If the frequency distribution of frequency hopping or the probability of occurrence at each hopping
frequency is not uniform, set the spectrum analyzer as in 1 to search for the frequency that gives the
maximum antenna power, and then perform spectrum analysis. Set the device as in 2, and measure the
antenna power at the frequency that gives the maximum power.
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4 In the case of those using OFDM or DSSS
(1) Set the spectrum analyzer as in according to the above1
(2) After repeating the sweep until no change is observed in the display, measure the frequency at which
the power per 1 MHz gives the maximum value.
(3) Set the spectrum analyzer as in according to the above 2
(4) Connect the high frequency power meter to the IF output terminal of the spectrum analyzer.
(5) Antenna power shall be as follows:
a. For continuous wave
b. Burst wave Calculated average power in a burst from values corrected in the same way as for
continuous waves and the transmission time rate

(6) In the case of using the orthogonal frequency division multiplexing system, when there are multiple
subcarrier modulation systems, measure the antenna power at each time and take the largest value as
the measured value.

5 In the case of items using other methods
(1) Connect a high-frequency power meter to the output of the dummy load (attenuator) and measure the
total power.
(2) Antenna power shall be as follows:
a. Value of a for continuous wave
b. Burst wave The average power in the burst is calculated from the value of (a) and the transmission
time rate.

6 Antenna Power Error is definition that actual measure antenna power tolerance that base on

manufacturer declare the conducted power density.

5.5.4 Test Deviation

There is no deviation with the original standard.

5.5.5EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.5.6 Test Result
Please refer to ANNEX A.5.
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5.6 Limitation of Collateral Emission of Receiver Measurement

5.6.1 Limit

ltem Limits
=4nW (f<1GHz)
=20nW (1GHz=f)

RX Spurious Emission

5.6.2 Test Setup
See section 4.5.1 for test setup description for the antenna port. The photo of test setup please refer to

ANNEX B.

5.6.3 Test Procedure
1 The EUT is placed in Rx mode and set to a fixed channel.

2  Setting of SA is following as RB / VB: 100 kHz (below 1GHz emissions) / 1 MHz (above 1GHz
emissions) / AT:10 dB / Ref: 0dBm / Sweep time: Auto / Sweep Mode: Continuous sweep / Detect mode:

Positive peak / Trace mode: Max hold

3 SAset RB: 100 kHz and VB: 100 kHz. Then adjust to start frequency 30 MHz and stop frequency

1000 MHz. Search to mark peak reading value + cable loss shall be less than 4 nW

4 SAsetRB: 1 MHz and VB: 1 MHz. Then adjust to start frequency 1000 MHz and stop frequency

12500 MHz. Search to mark peak reading value + cable loss shall be less than 20 nW

5 If power level of lower emissions are more than 1/10 of limit (0.4nW for f < 1 GHz, 2 nW 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

5.6.4 Test Deviation

There is no deviation with the original standard.

5.6.5EUT Operation during Test

The EUT was programmed to be in continuously receiving mode.

5.6.6 Test Result
Please refer to ANNEX A.6.
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5.7 Transmission Antenna Gain (EIRP Antenna Power) Measurement

5.7.1 Limit
Item Non-directional antennal limits Directional antennal limits
a) FH,FH+DS, or FH+OFDM form | a) FH,FH+DS, or FH+OFDM form
2427 - 2470.75 MHz: =6.91 2427 - 2470.75 MHz: =16.91
dBm/MHz dBm/MHz
b) DS but other than a) from b) DS but other than a) from
2400~2483.5 MHz: 2400~2483.5 MHz:
=12.14 dBm/MHz =22.14 dBm/MHz z
EIRP Power Density c) OFDM, but other than a): For c) OFDM, but other than a): For
OCB of 26MHz or less: = OCB of 26MHz or less: =
12.14 dBm/MHz 22.14 dBm/MHz
For OCB of over 26 MHz to 40 For OCB of over 26 MHz to 40
MHz: =9.14 dBm/MHz MHz: =19.14 dBm/MHz
d) Otherthan a),b)andc): = d) Otherthana),b)andc): =
12.14 dBm 22.14 dBm

Note: This test item is not applied to EUT with EIRP Antenna power lower than 12.14 dBm/MHz.

5.7.2 Test Setup

See section 4.5.3 for test setup description for the antenna port.

5.7.3 Test Procedure
1 Set EUT ad measuring antenna at the same height and roughly facing each other.

2 Set spectrum analyzer with RBW=1MHz, VBW=1MHz, Detector=Peak, Trace mode=Max

Hold, and tune reference level to observe receving signal position.

3 Move the measuring antenna height up and down within £ 50cm of EUT height and swing it to
find the maximum output of the measuring antenna. The output level at the spectrum analyzer

is read sa “E“.

4 Remove the EUT from the turn table and put the replacing antenna facing to measuring
antenna at same height. Set the standard signal generator (SSG) at same frequency and

transmit on then receive the signal
5 Swing the replacing antenna give a maximum receiving level.

6 Move the measuring antenna height up and down within = 50cm of replacing antenna height

and swing it to find the maximum receiving level.

7 Set SSG output power at Pt to give the equivalent output level of “E” or caluate Pt with SSG

output which gives the nearest of “E” and difference (+ 1dB). Record the Pt.

8 Calculate EIRP by the formula below EIRP = Gt — L + Pt.
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Gt: gain of replacing antenna (dBi)

L: feeder loss between SSG and replacing antenna
Pt: Output power of the SSG

9 If the antenna for the EUT has circular polarization, sum of V-field and H-field will be result if

measuring antenna is linear polarization.

5.7.4 Test Deviation

There is no deviation with the original standard.

5.7.5 EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.7.6 Test Result

Please refer to ANNEX A.7.
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5.8 Transmission Radiation Angle Width (3dB Beamwidth) Measurement

5.8.1 Limit

ltem Limits

3dB antenna beam width | 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}

Note: This test item is not applied to EUT with EIRP Antenna power lower than 12.14 dBm/MHz.

5.8.2 Test Setup

See section 4.5.3 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.8.3 Test Procedure

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

2  Set spectrum analyzer with RBW=1 MHz, VBW=1 KHz, Y scale=5 dB, Detector=Peak, Trace
mode=Max Hold, and tune reference level to observe receiving signal position.

3 Rotate directions of the EUT horizontally and vertically 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 Calculate 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}

5.8.4 Test Deviation

There is no deviation with the original standard.

5.8.5EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.8.6 Test Result
Please refer to ANNEX A.8.
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5.9 Radio Interference Prevention Capability Measurement

5.9.1Limit
ltem Limits
Identification 2 48 bits

5.9.2 Test Setup
The photo of test setup please refer to ANNEX B.

Attenuator
External Tester 2008 EUT

5.9.3 Test Procedure

1 Inthe 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 Inthe case of receiving the identification code: 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 identification codes are different from the predetermined ones.

5.9.4 Test Deviation

There is no deviation with the original standard.

5.9.5EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.9.6 Test Result
Please refer to ANNEX A.9.
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ANNEX A TEST RESULT

A.1 Frequency Error

Test Data for Bluetooth (Classic)

Test Test Frequency | Test Frequency | Frequency Limit Refer to Verdict
Mode Voltage (MHZz) (MHz) Error (ppm) (ppm) Plot
2402 2402.011592 4.83 +50 A1.1 Pass
Unmodu
lated NV 2441 2441.016393 6.72 +50 A1.2 Pass
2480 2480.020634 8.32 +50 A13 Pass
Test Data for GSFK (BLE 1Mbps)
Test Test Frequency | Test Frequency | Frequency Limit Refer to Verdict
Mode Voltage (MHz) (MHz) Error (ppm) (ppm) Plot
2402 2402.011752 4.89 +50 A14 Pass
Unmodu
lated NV 2440 2440.012032 4.93 +50 A.1.5 Pass
2480 2480.016673 6.72 +50 A.1.6 Pass
Test Data for GSFK (BLE 2Mbps)
Test Test Frequency | Test Frequency | Frequency Limit Refer to Verdict
Mode Voltage (MHz) (MHz) Error (ppm) (ppm) Plot
2404 2404.008732 3.63 +50 A17 Pass
ULT;;“ NV 2440 2440.011952 4.90 150 | A18 | Pass
2478 2478.016033 6.47 +50 A1.9 Pass
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Test Plots for GSFK (BLE 1Mbps)
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Test Plots for GSFK (BLE 2Mbps)
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A.2 Occupied Bandwidth and Spread-spectrum Bandwidth

Test Data for Bluetooth (Classic)

Measured 99% Occupied Refer to
Results of MODE Test Voltage Occupied Bandwidth Plot Verdict
Oesu "f‘c; Bandwidth (MHz) |  Limit (MHz)
SRl GFSK NV 78.06 <835 A21 | Pass
Bandwidth
m/4-DQPSK NV 78.18 <835 A22 Pass
8-DPSK NV 78.12 <835 A.2.3 Pass
Results of MODE Test Voltage Measured 90% Spread-spectrum Refer to Verdict
Sesu Sdo 2 Bandwidth (MHz) Plot
pread- GFSK NV 70.81 A24 | Pass
spectrum
. m/4-DQPSK NV 70.12 A.2.5 Pass
Bandwidth
8-DPSK NV 70.36 A.2.6 Pass
Test Data for AFH Mode
Measured 99% Occupied
, . Refer to )
MODE Test Voltage Occupied Bandwidth Verdict
Results of . o Plot
o - Bandwidth (MHz) Limit (MHz)
elPl GFSK NV 22.48 <835 A27 | Pass
Bandwidth
m/4-DQPSK NV 22.62 <835 A.2.8 Pass
8-DPSK NV 22.64 <835 A.2.9 Pass
Results of MODE Test Voltage Measured 90% Spread-spectrum Refer to Verdict
:S” Sdo . Bandwidth (MHz) Plot
PR GFSK NV 20.28 A210 | Pass
spectrum
) m/4-DQPSK NV 20.19 A.2.11 Pass
Bandwidth
8-DPSK NV 20.32 A.2.12 Pass
Test Data for GSFK (BLE 1Mbps)
Measured 99% Occupied
, . Refer to )
Channel Test Voltage Occupied Bandwidth Verdict
Results of . o Plot
o - Bandwidth (MHZz) Limit (MHz)
ceupie Low 1.06 <26 A213 | Pass
Bandwidth -
Middle NV 1.06 <26 A.2.14 Pass
High 1.06 <26 A.2.15 Pass
Test Data for GSFK (BLE 2Mbps)
Measured 99% Occupied
, . Refer to )
Channel Test Voltage Occupied Bandwidth Verdict
Results of . o Plot
5 ot Bandwidth (MHz) Limit (MHz)
colipie Low 2.08 < 26 A216 | Pass
Bandwidth -
Middle NV 2.08 <26 A.2.17 Pass
High 2.08 <26 A.2.18 Pass
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Test plots (Occupied Bandwidth)
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Test Plots (Spread-spectrum Bandwidth)
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Test Plots (Occupied Bandwidth)-AFH Mode
A2.7 GFSK NV A.2.8 m/4-DQPSK NV

Meas Setup
PpULZ 500 |Allen: 30 i Carter Frog Jatien: 30 a8 FieoRun  [Contar Frog 2411000000 Gz
o ceom 3 on Mg HokE:=1 000! 2 uphng ol G © AwgIHo! 00V100
Freq Rt Intermal Radio Std 0 o #F Gan Low  Radio St M

Ref Lvl Offset 6.00 dB

Ref Lvl Offset 6.00 dB
Ref Value 41.00 dBm

Ref Value 41.00 dBrm
Average Mode
Exponentlal

of OBW Power
00 o

Power Ret
Total Pawer

Center 2.41100 GHz #Video BW 1.0000 MHz Center 2.41100 GHz #Video BW 1.0000 MHz

#Res BW 1.0000 MHZ

Ocoupied Bandwidih
Tolal Power ! Total Pover

Transmit Freq Eror X % of GBI Power

x dB Bandwidth iz

W[ ) 7] 1A~ ) [?) 5

3:14:18 PN

A29  8-DPSKNV

lten. 30 3 Corier Froq. 24110000
—  [Couphng: DC al 1001100
G ion: Ligtt
Ref Lvi Offset 6.00 dB
Ref Value 41.00 dBm

Average Mode
Exponentlal

o1 OBW Power
00
Power Ref
Total Power
a8

Center 2.41100 GHz #Video BW 1.0000 MHz

a5 Setup
Ocoupied Bandwidih ummary Table

Hz Tolal Power 14.5 dBm
dB Bandwidth 8 MHZ xdB [

N[ W [?) e
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Test Plots (Spread-spectrum Bandwidth)-AFH Mode
A.2.10 GFSKNV A.2.11 Tm/4-DQPSK NV

Meas Setup

input 2 500 IAtien: 30 a3 FreoRun  [Center Frog
Carcear 3ate: Of ivgltoi:=100¢ ‘ uphng n Gate: ©
Freq Ref: Intemal - Low  Radio Std 0 of #IF Gain: Low  Radio Std: N

Iatten: 30 ais FrooRun  [Conter Froq. 2.411000000 Gz
Gate: C gl Hokt:= 100/ 00

Ref Lyl Offset 6.00 dB Ref Lyl Offset 6.00 I8

Ref Value 41.00 dBrm i Ref Value 41.00 dBm

Average Mode

Exponentlal

of OBW Power
90.00 9
Power Ret
Total Pawer

Center 2.41100 GHz #Video BW 1.0000 MHz . Center 2.41100 GHz #Video BW 1.0000 MHz
#Res BW 1.0000 MHZ

Ocoupied Bandwidih
Tolal Power Y 89 M Total Pover

20.282
Transmit Freq Eror 358 % of GBI Power
x dB Bandwidth iz

a2 2 Wl ? N

lten. 30 3 Corier Froq. 24110000
o |Couping: DG al 1001100
G ign: Light

Ref Lyl Offset 6.00 dB
Ref Value 41.00 dBrm
Average Mode
Exponentlal

of OBV Power
50,00
Power Ref
; Total Power
a8
Center 2.41100 GHz #Video BW 1.0000 MHz aes

a5 Setup
Ocoupied Bandwidih ummary Table

Hz Tolal Power 14.3 dBm
dB Bandwidth iz xdB [:

o[ () 7]
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Test Data for GSFK (BLE 1Mbps)

A.2.13 Low Channel NV

lAtien: 30 a3

Ref Lvl Offsat 6.50 dB
Ref Value 15.00 dBm

Genter 2.402000 GHz
SRas BW 30.000 kHz

#Video BW 30.000 kHz

45 MHz
Transmit Freq Ermor
X 0B Bandwidin

ol ?

A.2.15 High Channel NV

lAtien: 30 a3

Ref Lvl Offsat 6.50 dB
Ref Value 15.00 dBm

Genter 2.480000 GHz #Video BW 30.000 kHz

Occupied

un

Total Power

Transmit Freq Ermor
X 0B Bandwidin W xd8

5l

Frequency v

Canter Froq. 2462000000 Giiz
0

vglHoi: 100¢ Center Frequer

200,000 kHz

Auta
Man

Span 2 MHz,
Sweap 2.73 ms (1001 pts)

Frequency v

Center Frequer

Cl
200,000 kHz

Auta
Man

Span 2 MHz,
Sweap 2.73 ms (1001 pts)

 of OBW Power

A.2.14 Middle Channel NV

Iatien: 30 dis

Ref Lvl Offset 6.50 dB
Ref Value 15.00 dBm

Center 2.440000 GHz
#Res BW 30.000 kHz

#Video BW 30,000 KHZ

cupied Band

Transmit Freq Eror
% dB Bandwidin

9l ?)

Centar Froq: 2.4
Ag]Hold: 1001
Rad)

Span 2 MHz,
Sweap 2.73 ms (1001 pts)

Frequency

200.000 kHz
Aulo
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Test Data for GSFK (BLE 2Mbps)
A.2.16 Low Channel NV

Frequency v Frequency

latten: 30 a3 un [Genler Froq 2404000000 Giiz
Avglioia: 1000/1000

Iatien: 30 dis ' Centar Froq: 2.4

Center Frequer Ag]Hold: 1001

Center Frequency

Ref Lvl Offsat 6.50 dB
Ref Value 15.00 dBm

Ref Lvl Offset 6.50 dB
Ref Value 15.00 dBm
400.000 kHz

Auta
Man

Center 2.440000 GHz . #Video BW 30,000 KHZ Span 4 MHz|
#Res BW 30.000 kHz Sweap 5.40 ms (1001 pts)|

Genter 2.404000 GHz : #Video BW 30.000 kHz Span 4 MHz|
SRas BW 30.000 kHz Sweep 5.40 ms (1001 pts)

cupied Band

Transmit Freq Ermor
X 0B Bandwidin

Transmit Freq Eror
% dB Bandwidin

Wl NEaE: a7

Frequency v

lAtien: 30 a3 Center Frequer

Ref Lvl Offsat 6.50 dB
Ref Value 15.00 dBm
400.000 kHz

Auta
Man

Genter 2.478000 GHz #Video BW 30.000 kHz Span 4 MHz|
Sweep 5.40 ms (1001 pts)

Occupied

Tolal Povier
Transmit Freq Emor 3 f of OBW Power
¥ 0B Bancwidin W xd8

5l
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Group

A.3 The frequency retention time (Dwell time)

Test Data
GFSK Mode:
On+Off Total of
Package Test On Time i Duty Limit Refer to )
Time Dwell Verdict
Mode Voltage (ms) Cycle (ms) Plot
(ms) (ms)
DH1 0.375 1.251 0.300 107.477 <400 A.3.1 Pass
DH3 NV 1.624 3.752 0.433 155.190 <400 A.3.2 Pass
DH5 2.871 6.248 0.460 164.752 <400 A.3.3 Pass
T/4-DQPSK Mode:
i On+Off Total of .
Package Test On Time i Duty Limit Refer to .
Time Dwell Verdict
Mode Voltage (ms) Cycle (ms) Plot
(ms) (ms)
2-DH1 0.381 1.248 0.305 108.389 <400 A.3.4 Pass
2-DH3 NV 1.632 3.752 0.435 154.430 <400 A.3.5 Pass
2-DH5 2.871 6.248 0.460 163.142 <400 A.3.6 Pass
8-DPSK Mode:
On+Off Total of
Package Test On Time n Duty olaro Limit Refer to )
Time Dwell Verdict
Mode Voltage (ms) Cycle (ms) Plot
(ms) (ms)
3-DH1 0.384 1.254 0.306 109.092 <400 A3.7 Pass
3-DH3 NV 1.624 3.744 0.434 154.529 <400 A.3.8 Pass
3-DH5 2.871 6.248 0.460 163.701 <400 A.3.9 Pass
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Test Plots
A.3.1. GFSKDH1 NV

Alien. 20 a8

Ref Lyl Offset 6.00 4B
Ref Level 12.00 aBm
A2

PR

J

iContar 2.441000000 GHz
IRes BW 8 MHz

5 Marker Table
fode
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Delta ()

Fixed

Counter

All Markers Off
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Marker

1

'Select Marker

Delta ()

Fixed

Counter

Diagram
All Markers Off

Couple Mark
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A3.2.

iCenter 2.441000000 GHz
Res BW 8 MHz

5 Marker Table

GFSK DH3 NV

Gar Gear
Fieq Ref: Int

IAtten: 20 dif PNO. Fast
Gate: Off

Ref Lvl Offset 6.00 dB
Ref Level 12.00 dBm

142

Function Width

dB

4 dBm
[0.04470 45
4 dBm

Ing Type: Power (RMS)[ 1]
Tng: Froe Run

Marker bode
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Deita (8)
Fixed
o
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(Reset Deita)

Tabk
On
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Span 0 Hz|
Sweep 8.00 ms (1001 pts)

Function Value

Al Markers
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A3.4.

|Spestrum Analyzer
|Swept SA'

KEYSIGHT nput RF
RL o o i

Alien. 20 a8

1 Spacium
Scale/Div 10 08

Ref Lvl Offset 6.00 dB
Ref Level 12.00 4

iContar 2.441000000 GHz
IRes BW 8 MHz

5 Marker Table

Function

A.3.6.

|Spestrum Analyzer
|Swept SA'

KEYSIGHT nput RE Allsn. 20 0B

Ref Lvl Offset 6.00 dB

Scale/Div 10 08 Ref Level 12.00 dBm

¥z

iContar 2.441000000 GHz
IRes BW 8 MHz

5 Marker Table

Made

Function Widih

1/4-DQPSK 2-DH1 NV

to] Marker

'Select Marker
Marker 3

Marker—

Sweep 3.00 ms (1001 pts) Counter

( Matker Setings
Diagram

All Markers Off

rkers

1/4-DQPSK 2-DH5 NV

to] Marker

'Select Marker
Marker 3

Delta ()

Fixed

off
Delta Marker
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Sweep 11.0 ms (1001 pts)

Counter

( Matker Setings
Diagram

All Markers Off

Couple Markers
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A.3.5.

iCenter 2.441000000 GHz
Res BW 8 MHz

5 Marker Table

1/4-DQPSK 2-DH3 NV

IAtten: 20 dif

Ref Lvl Offset 6.00 dB
Ref Level 12.00 dBm

PNO. Fast
Gate: O

Awg Type: Power
Tng: Free Run

i Low
Sig Track Off

Marker bode

Normal
Deita (8)
Fixed

o
Deita Marker
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Sweep 8.00 ms (1001 pis)| |Niarker Tabk
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A3.7. 8-DPSK3-DH1 NV A3.8. 8-DPSK 3-DH3 NV

E T to] Marker

KEYSIGHT [nput R- 2 Atlgn. 20 a8 G G ErTTe— Zs00  laen 2048 PO Fast g Type: Powr
c c conc on « 2l -

AL 9 3 a ‘ Marker 3 1 [Cou . ;F nm 1ng: Free Run

i Tra
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Sig Track Off

e Ref Ly Offset 6.00 dB - : G Ref Lvl Offset 6.00 d8
Scale/Div 10 4B Ref Level 12.00 B /0 Ref Level 12.00 dBm

Marker bode

A2 Normal
Deita (8)
Fixed
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Marker—
. Defia Marker
(Cantar 2.441000000 GHz (Center 2.441000000 GHz Span 0 Hz| (Reset Deita)
Tabh

[Res BW 8 MHz ” Gounter Res BW 8 MHz Sweep 8.00 ms (1001 pts)| [y
5 Marker Table On 5 Marker Table on
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Sy to] Marker
KEYSIGHT Input & inpul £ 50 Atten. 20 a8 NO Fa s vor (RMS ey T—
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Ref Lvl Offset 6.00 dB
Ref Level 12.00 dBm

Delta ()

Fixed

off
Delta Marker
iContar 2.441000000 GHz Span 0 Hz )
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on

5 Marker Table
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A.4 Unwanted Emission Intensity Measurement

Test Data
Mode Channel Test Voltage Refer to Plot Verdict
Low A.4.1 Pass
GFSK Middle NV A.4.2 Pass
High A.4.3 Pass
Low A4.4 Pass
m/4-DQPSK Middle NV A.4.5 Pass
High A.4.6 Pass
Low A.4.7 Pass
8-DPSK Middle NV A.4.8 Pass
High A.4.9 Pass
Low A.4.10 Pass
GFSK Middle NV A4.11 Pass
(BLE 1Mbps) .
High A.4.12 Pass
Low A.4.13 Pass
GFSK Middle NV A4.14 Pass
(BLE 2Mbps) .
High A.4.15 Pass
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Group

Test plots

GFSK NV Low Channel

-17.5+

-22.5-
-25-]

-27.5-
-30-]
-32.5-

-35-]

:
%-37.5—
E -a0-
-42.5-
45—
-47.5-
-50-
-52.5+
_55_
-57.5-
_60_
-62.5-
765_I 1 1 1 1 1 1 1 1 1 1 1 1 I
30 1000 2000 3000 4000 5000 6000 7000 8000 Q000 10000 11000 12000 12500
Frequency(MHz)
Start Stop
RBW Frequency Power Power Limit )
Frequency Frequency Detector Verdict
(MHz) (MHz) (dBm/MHz) | (WW/MHz) | (WW/MHZz)
(MHz) (MHz)

30 1000 1 Peak 942 -55.52 0.003 25 Pass
1000 2374 1 Peak 2319 -52.51 0.006 25 Pass
2374 2387 1 Peak 2384.303 -52.91 0.005 25 Pass
2387 2400 1 Peak 2400 -21.07 7.816 25 Pass
2483.5 2496.5 1 Peak 2484.378 -52.81 0.005 25 Pass
2496.5 2509.5 1 Peak 2508.265 -53.32 0.005 25 Pass
2509.5 6000 1 Peak 3843.691 -49.07 0.012 25 Pass
6000 12500 1 Peak 12406 -51.31 0.007 25 Pass
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GFSK NV Middle Channel
0=
-12.5+
15-
-17.5+
_20-
-22.5+
25-
-27.5-
_30-
-32.5-
£ -3
T -37.5-
% -40-
-42,5-]
_45-
-47.5+
50~
-52.5-
55
-57.5-
_60-
-62.5-
-65- ! ! ! ! ! ! ! ! ! ! ! ! ‘
30 1000 2000 3000 4000 5000 G000 T000 8000 Q000 10000 11000 12000 12500
Frequency(MHz)
Start Stop
RBW Frequency Power Power Limit
Frequency Frequency Detector Verdict
(MHz) (MHz) (dBm/MHz) | (WW/MHz) | (WW/MHZz)
(MHz) (MHz)
30 1000 1 Peak 847 -54.36 0.004 25 Pass
1000 2374 1 Peak 2316 -51.84 0.007 25 Pass
2374 2387 1 Peak 2386.383 -52.76 0.005 25 Pass
2387 2400 1 Peak 2391.713 -52.18 0.006 25 Pass
2483.5 2496.5 1 Peak 2495.005 -52.59 0.006 25 Pass
2496.5 2509.5 1 Peak 2502.708 -52.87 0.005 25 Pass
2509.5 6000 1 Peak 3705.671 -49.60 0.011 25 Pass

6000 12500 1 Peak 10669 -50.34 0.009 25 Pass
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A4.3 GFSK NV High Channel

-17.5+

-22.5-

-25-]

-27.5+
-30-
-32.5+
_35-]

-37.5-

Level([dBm)

-40-]
42,5
45
47,5
50~
-52.5-
55-
-57.5-
_60_

-62.5-

-65-|

1 1 1 1 1 1 1 1 1 1 I 1 i
30 1000 2000 3000 4000 5000 6000 7000 8000 g000 10000 11000 12000 12500

Frequency(MHz)
Start Stop
RBW Frequency Power Power Limit
Frequency Frequency Detector Verdict
(MHz) (MHz) (dBm/MHz) | (WW/MHz) | (WW/MHZz)
(MHz) (MHz)
30 1000 1 Peak 920 -55.06 0.003 25 Pass
1000 2374 1 Peak 2336 -52.41 0.006 25 Pass
2374 2387 1 Peak 2377.965 -53.48 0.004 25 Pass
2387 2400 1 Peak 2389.73 -563.43 0.005 25 Pass
2483.5 2496.5 1 Peak 2483.5 -43.19 0.048 25 Pass
2496.5 2509.5 1 Peak 2504.56 -52.18 0.006 25 Pass
2509.5 6000 1 Peak 4959.851 -47.85 0.016 25 Pass

6000 12500 1 Peak 8266 -50.79 0.008 25 Pass
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A4.4

Level([dBm)

m/4-DQPSK NV Low Channel

-17.5+

-22.5-

25—

-27.5-
-30-
-32.5-
_35-
-37.5-
_40-
-42.5-
_45-
-47.5-
-50-]
-52.5-
55
-57.5-
-60-

-62.5-

-65-1
30

1
1000

1
2000

1
3000

1
4000

1
5000

1
6000
Frequency(MHz)

1
7000

1
8000

1
S000

1
10000

I
11000

1 I
12000 12500

Start Stop
RBW Frequency Power Power Limit )
Frequency Frequency Detector Verdict
(MHz) (MHz) (dBm/MHz) | (WW/MHz) | (WW/MHZz)
(MHz) (MHz)
30 1000 1 Peak 902 -54.61 0.003 25 Pass
1000 2374 1 Peak 2210 -52.83 0.005 25 Pass
2374 2387 1 Peak 2375.658 -53.08 0.005 25 Pass
2387 2400 1 Peak 2400 -28.11 1.545 25 Pass
2483.5 2496.5 1 Peak 2484.573 -53.08 0.005 25 Pass
2496.5 2509.5 1 Peak 2502.35 -52.72 0.005 25 Pass
2509.5 6000 1 Peak 3843.691 -48.86 0.013 25 Pass

6000 12500 1 Peak 8238 -51.54 0.007 25 Pass
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/4-DQPSK NV Middle Channel

10-
12+
14
16
18-
20~
52+
24
-26

26-
30-
-
a4
26

Level(dBm)

_38-]
_40-]
47 -]

44
-46-
-48-
-50-]
-52-
-54-
-56-
-58-
_GO_I 1 1 1 1 1 1 1 1 1 1 1 I
30 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 12500
Frequency(MHz)
Start Stop
RBW Frequency Power Power Limit )
Frequency Frequency Detector Verdict
(MHz) (MHz) (dBm/MHz) | (WW/MHz) | (WW/MHZz)
(MHz) (MHz)
30 1000 1 Peak 891 -54.69 0.003 25 Pass
1000 2374 1 Peak 2368 -52.56 0.006 25 Pass
2374 2387 1 Peak 2377.9 -52.80 0.005 25 Pass
2387 2400 1 Peak 2397.433 -53.01 0.005 25 Pass
2483.5 2496.5 1 Peak 2492.925 -52.35 0.006 25 Pass
2496.5 2509.5 1 Peak 2499.36 -52.75 0.005 25 Pass
2509.5 6000 1 Peak 3825.689 -49.70 0.011 25 Pass

6000 12500 1 Peak 9782 -50.97 0.008 25 Pass
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/4-DQPSK NV High Channel

-17.5+

-22.5-
-25-]

-27.5-
-30-]
—33.5-
-35-

-37.5+

Level(dBm)

e
-42.5-
_45-]
-47.5-
50+
-52.5-
55
-57.5-
60~

-62.5-

-65-
30

1
1000

1
2000

1
3000

1
4000

1
5000

1
6000
Frequency(MHz)

1
7000

1
8000

1 1
2000 10000

I
11000

1 I
12000 12500

Start Stop
RBW Frequency Power Power Limit )
Frequency Frequency Detector Verdict
(MHz) (MHz) (dBm/MHz) | (WW/MHz) | (WW/MHZz)
(MHz) (MHz)
30 1000 1 Peak 779 -55.13 0.003 25 Pass
1000 2374 1 Peak 2331 -52.73 0.005 25 Pass
2374 2387 1 Peak 2376.73 -52.94 0.005 25 Pass
2387 2400 1 Peak 2397.075 -53.50 0.004 25 Pass
2483.5 2496.5 1 Peak 2483.533 -51.49 0.007 25 Pass
2496.5 2509.5 1 Peak 2504.918 -53.17 0.005 25 Pass
2509.5 6000 1 Peak 3839.691 -49.31 0.012 25 Pass

6000 12500 1 Peak 11430 -50.26 0.009 25 Pass
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A4.7

Level([dBm)

8-DPSK NV Low Channel

-17.5-

-22.5-

-25-]

275
_30-
-32.5-
354
375
-40-]
-42.5-
_45-
475+
50-
525+
55
575
-60-|

-62.5-

-65-|
30

1
1000

1
2000

1
3000

1
4000

1
5000

1
6000
Frequency(MHz)

1
7000

1
8000

1 1
g000 10000

I
11000

1 i
12000 12500

Start Stop
RBW Frequency Power Power Limit
Frequency Frequency Detector Verdict
(MHz) (MHz) (dBm/MHz) | (WW/MHz) | (WW/MHZz)
(MHz) (MHz)
30 1000 1 Peak 847 -54.92 0.003 25 Pass
1000 2374 1 Peak 2371 -52.61 0.005 25 Pass
2374 2387 1 Peak 2374.975 -52.90 0.005 25 Pass
2387 2400 1 Peak 2400 -27.80 1.660 25 Pass
2483.5 2496.5 1 Peak 2487.303 -52.88 0.005 25 Pass
2496.5 2509.5 1 Peak 2506.153 -52.66 0.005 25 Pass
2509.5 6000 1 Peak 3843.691 -49.68 0.011 25 Pass

6000 12500 1 Peak 8364 -51.09 0.008 25 Pass
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A4.8

Report No.: BL-SZ2531291-601

Group

8-DPSK NV Middle Channel

-17.5+

-22.5-

-25-]

-27.5+
~20-]
-32.5-

-35-

5
%-37.5*
5 -a0-
-42,5-]
-45-
-47.5-
-50-
—58.5—
-55-
-57.5+
_60_
-62.5-
30 1000 2000 3000 4000 5000 6000 7000 8000 S000 10000 11000 12000 12500
Frequency(MHz)
Start Stop
RBW Frequency Power Power Limit
Frequency Frequency Detector Verdict
(MHz) (MHz) (dBm/MHz) | (uW/MHz) (MW/MHz)
(MHz) (MHz)

30 1000 1 Peak 890 -55.21 0.003 25 Pass
1000 2374 1 Peak 2371 -53.05 0.005 25 Pass
2374 2387 1 Peak 2385.31 -53.14 0.005 25 Pass
2387 2400 1 Peak 2396.393 -52.93 0.005 25 Pass
2483.5 2496.5 1 Peak 2496.208 -52.81 0.005 25 Pass
2496.5 2509.5 1 Peak 2507.485 -52.80 0.005 25 Pass
2509.5 6000 1 Peak 4142.734 -49.41 0.011 25 Pass
6000 12500 1 Peak 11515 -50.95 0.008 25 Pass
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A4.9

Report No.: BL-SZ2531291-601

Group

10-

8-DPSK NV High Channel

-12-]
~14-]
-16-]
-18-]
_20-]
|
_24-]
-26

_28-
_30-
_32-
_34-
-36-]

Level([dBm)

-38-]
-40-]
472 -]

_4_4_
-4G -
_48_
_50_
_52 -
-54-
-56-
_Sa_
30 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 12500
Frequency(MHz)
Start Stop
RBW Frequency Power Power Limit
Frequency Frequency Detector Verdict
(MHz) (MHz) (dBm/MHz) | (uW/MHz) (MW/MHz)
(MHz) (MHz)
30 1000 1 Peak 727 -54.89 0.003 25 Pass
1000 2374 1 Peak 2150 -52.53 0.006 25 Pass
2374 2387 1 Peak 2379.07 -52.96 0.005 25 Pass
2387 2400 1 Peak 2394.313 -53.26 0.005 25 Pass
2483.5 2496.5 1 Peak 2483.923 -50.76 0.008 25 Pass
2496.5 2509.5 1 Peak 2502.318 -52.57 0.006 25 Pass
2509.5 6000 1 Peak 3702.671 -49.64 0.011 25 Pass

6000 12500 1 Peak 11277 -51.11 0.008 25 Pass
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Report No.: BL-SZ2531291-601

Group

-10-

A4.10 GFSK (BLE 1Mbps) NV Low Channel
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-14-]
-16-]
-18-]
-20-]
_22 -]
_24-]
-26

8-
30-
32
34
36

Level([dBm)

-38-]
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-4 -]

_44_
-46-
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-54 -
_56,
,58_
760_I 1 1 1 1 1 1 1 1 1 1 1 I
30 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 12500
Frequency(MHz)
Start Stop
RBW Frequency Power Power Limit )
Frequency Frequency Detector Verdict
(MHz) (MHz) (dBm/MHz) | (WW/MHz) | (WW/MHZz)
(MHz) (MHz)
30 1000 1 Peak 924 -54.78 0.003 25 Pass
1000 2374 1 Peak 2189 -52.24 0.006 25 Pass
2374 2387 1 Peak 2381.963 -40.81 0.083 25 Pass
2387 2400 1 Peak 2400 -23.55 4.416 25 Pass
2483.5 2496.5 1 Peak 2488.343 -48.32 0.015 25 Pass
2496.5 2509.5 1 Peak 2498.873 -52.07 0.006 25 Pass
2509.5 6000 1 Peak 3847.692 -49.30 0.012 25 Pass

6000 12500 1 Peak 10686 -51.17 0.008 25 Pass
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Report No.: BL-SZ2531291-601

Group

A.4.11 GFSK (BLE 1Mbps) NV Middle Channel
_]0_
_]2_
-14-
_]6_
_]a_
_20_
_22_
-24-
-26
_28_
-30-
_ -32-]
é -34-]
T -36-
3 3s-
-40-
47 -
44
-46-
-48 -
-50-
52—
-54-
-56-
-58-
-60- | 1 1 1 1 1 1 1 1 1 1 1 |
30 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 12500
Frequency(MHz)
Start Stop
RBW Frequency Power Power Limit )
Frequency Frequency Detector Verdict
(MHz) (MHz) (dBm/MHz) | (WW/MHz) | (WW/MHZz)
(MHz) (MHz)
30 1000 1 Peak 830 -54.37 0.004 25 Pass
1000 2374 1 Peak 2337 -51.57 0.007 25 Pass
2374 2387 1 Peak 2378.193 -52.52 0.006 25 Pass
2387 2400 1 Peak 2393.435 -52.85 0.005 25 Pass
2483.5 2496.5 1 Peak 2489.448 -52.35 0.006 25 Pass
2496.5 2509.5 1 Peak 2506.218 -52.98 0.005 25 Pass
2509.5 6000 1 Peak 4879.84 -48.65 0.014 25 Pass

6000 12500 1 Peak 8835 -51.37 0.007 25 Pass
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Report No.: BL-SZ2531291-601

Group

A.4.12 GFSK (BLE 1Mbps) NV High Channel

-17.5+

-22.5-
-25-]

-27.5-
-30-
—33.5-

-35-]
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%-37.5—
5 a0
-42,5-]
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_ss_l 1 1 1 1 1 1 1 1 1 1 1 1 I
30 1000 2000 3000 4000 5000 6000 7000 8000 Q000 10000 11000 12000 12500
Frequency(MHz)
Start Stop
RBW Frequency Power Power Limit )
Frequency Frequency Detector Verdict
(MHz) (MHz) (dBm/MHz) | (uW/MHz) (MW/MHz)
(MHz) (MHz)

30 1000 1 Peak 934 -54.61 0.003 25 Pass
1000 2374 1 Peak 2339 -52.61 0.005 25 Pass
2374 2387 1 Peak 2378.875 -53.33 0.005 25 Pass
2387 2400 1 Peak 2395.418 -53.00 0.005 25 Pass
2483.5 2496.5 1 Peak 2483.533 -47.65 0.017 25 Pass
2496.5 2509.5 1 Peak 2497.508 -53.24 0.005 25 Pass
2509.5 6000 1 Peak 4959.851 -48.75 0.013 25 Pass
6000 12500 1 Peak 10721 -50.79 0.008 25 Pass
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Group

-10-

A.4.13 GFSK (BLE 2Mbps) NV Low Channel

124
-14-]
-16-]
-18-]
-20-]
_22 -]
_24-]
-26

8-
30-
32
34
36

Level([dBm)

-38-]
-40-]
-4 -]

-44 -
-46-
-48-
_50,
_52 —
-54 -
_56,
,58_
760_I 1 1 1 1 1 1 1 1 1 1 1 I
30 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 12500
Frequency(MHz)
Start Stop
RBW Frequency Power Power Limit )
Frequency Frequency Detector Verdict
(MHz) (MHz) (dBm/MHz) | (WW/MHz) | (WW/MHZz)
(MHz) (MHz)
30 1000 1 Peak 879 -55.36 0.003 25 Pass
1000 2374 1 Peak 2367 -52.92 0.005 25 Pass
2374 2387 1 Peak 2384.953 -52.80 0.005 25 Pass
2387 2400 1 Peak 2400 -46.53 0.022 25 Pass
2483.5 2496.5 1 Peak 2486.978 -52.99 0.005 25 Pass
2496.5 2509.5 1 Peak 2507.648 -52.96 0.005 25 Pass
2509.5 6000 1 Peak 3795.684 -49.09 0.012 25 Pass

6000 12500 1 Peak 11044 -50.80 0.008 25 Pass
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Report No.: BL-SZ2531291-601

Group

A.4.14 GFSK (BLE 2Mbps) NV Middle Channel

10-
12+
14
16
18-
20~
52+
24
-26

26-
30-
-
a4
26

Level(dBm)

_38-]
_40-]
47 -]

-44 -]
-46-
-48-
-50-
-52-
-54-
-56-
-58-
_GO_I 1 1 1 1 1 1 1 1 1 1 1 I
30 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 12500
Frequency(MHz)
Start Stop
RBW Frequency Power Power Limit )
Frequency Frequency Detector Verdict
(MHz) (MHz) (dBm/MHz) | (WW/MHz) | (WW/MHZz)
(MHz) (MHz)
30 1000 1 Peak 866 -54.74 0.003 25 Pass
1000 2374 1 Peak 2372 -52.59 0.006 25 Pass
2374 2387 1 Peak 2375.008 -52.64 0.005 25 Pass
2387 2400 1 Peak 2391.485 -53.11 0.005 25 Pass
2483.5 2496.5 1 Peak 2495.72 -52.72 0.005 25 Pass
2496.5 2509.5 1 Peak 2502.155 -52.54 0.006 25 Pass
2509.5 6000 1 Peak 3738.676 -49.29 0.012 25 Pass

6000 12500 1 Peak 6402 -50.98 0.008 25 Pass
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Report No.: BL-SZ2531291-601

Group

A.4.15 GFSK (BLE 2Mbps) NV High Channel

-17.5+

-22.5-
-25-]

-27.5-
-30-
—33.5-

-35-]
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%-37.5—
5 a0
-42,5-]
45
-47.5-]
-50-]
-52.5+
_55_
-57.5-
_60_
-62.5-
_ss_l 1 1 1 1 1 1 1 1 1 1 1 1 I
30 1000 2000 3000 4000 5000 6000 7000 8000 Q000 10000 11000 12000 12500
Frequency(MHz)
Start Stop
RBW Frequency Power Power Limit )
Frequency Frequency Detector Verdict
(MHz) (MHz) (dBm/MHz) | (uW/MHz) (MW/MHz)
(MHz) (MHz)
30 1000 1 Peak 885 -54.74 0.003 25 Pass
1000 2374 1 Peak 2361 -52.44 0.006 25 Pass
2374 2387 1 Peak 2379.85 -52.51 0.006 25 Pass
2387 2400 1 Peak 2397.01 -53.03 0.005 25 Pass
2483.5 2496.5 1 Peak 2493.023 -53.08 0.005 25 Pass
2496.5 2509.5 1 Peak 2508.363 -53.23 0.005 25 Pass
2509.5 6000 1 Peak 3813.687 -49.63 0.011 25 Pass
6000 12500 1 Peak 12320 -51.20 0.008 25 Pass
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Report No.: BL-SZ2531291-601

A.5 Antenna Power Error Measurement

GFSK Test Result

Duty cycle = 0.696
Antenna Power Density PD = Antenna Power mW / Spread Spectrum Bandwidth MHz

Manufacturer declares the rated power density = 0.120 mW/MHz

Test Antenna Antenna | Antenna Power Antenna Upper
Test Mode Voltage Power Power Density PD Power Limit | Verdict
E (dBm) (MW) (MW / MHz) Error (%)
GFSK NV 7.1 5.1441 0.0726 -39.46% 20 Pass
EIRP Antenna Power
Measured EIRP
Test Mode Test Voltage ) Limit (dBm/MHz) Verdict
(dBm/ MHz)
GFSK NV -12.11 6.91 Pass
1/4-DQPSK Test Result
Duty cycle = 0.769
Antenna Power Density PD = Antenna Power mW / Spread Spectrum Bandwidth MHz
Manufacturer declares the rated power density = 0.060 mW/MHz
Test Antenna Antenna Antenna Power | Antenna Upper
Test Mode Voltage Power Power Density PD Power Limit | Verdict
d (dBm) (mW) (mW / MHz) Error (%)

m/4-DQPSK NV 4.32 2.7031 0.0385 -35.75% 20 Pass

EIRP Antenna Power
Measured EIRP o .
Test Mode Test Voltage Limit (dBm/MHz) Verdict
(dBm/ MHz)
m/4-DQPSK NV -14.86 6.91 Pass
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Report No.: BL-SZ2531291-601

8-DPSK Test Result

Duty cycle = 0.769
Antenna Power Density PD = Antenna Power mW / Spread Spectrum Bandwidth MHz

Manufacturer declares the rated power density = 0.060 m\W/MHz

Test Antenna Antenna Antenna Power | Antenna Upper
Test Mode Voltage Power Power Density PD Power Limit | Verdict
] (dBm) (mW) (mW / MHz) Error (%)
8-DPSK NV 4.80 3.0190 0.0429 -28.49% 20 Pass
EIRP Antenna Power
Test Mode Test Voltage Measured EIRP Limit (dBm/MHz) Verdict
d (dBm/ MHz)
8-DPSK NV -14.39 6.91 Pass
GFSK (AFH Mode) Test Result
Duty cycle = 0.696
Antenna Power Density PD = Antenna Power mW / Spread Spectrum Bandwidth MHz
Manufacturer declares the rated power density = 0.300 mW/MHz
Test Antenna Antenna | Antenna Power Antenna Upper
Test Mode Voltage Power Power Density PD Power Limit | Verdict
E (dBm) (MW) (MW / MHz) Error (%)
GFSK NV 6.58 4.5531 0.2245 -25.17% 20 Pass
EIRP Antenna Power
Measured EIRP . )
Test Mode Test Voltage Limit (dBm/MHz) Verdict
(dBm/ MHz)
GFSK NV -7.21 6.91 Pass
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Report No.: BL-SZ2531291-601

1/4-DQPSK (AFH Mode) Test Result

Duty cycle = 0.769
Antenna Power Density PD = Antenna Power mW / Spread Spectrum Bandwidth MHz

Manufacturer declares the rated power density = 0.190 mW/MHz

Test Antenna Antenna | Antenna Power | Antenna Upper
Test Mode Voltage Power Power Density PD Power Limit | Verdict
- (dBm) (mW) (mW / MHz) Error (%)
m/4-DQPSK NV 3.88 24427 0.1210 -36.32% 20 Pass

EIRP Antenna Power

Test Mode Test Voltage Measured EIRP Limit (dBm/MHz) Verdict

d (dBm/ MHz)

m/4-DQPSK NV -9.89 6.91 Pass
8-DPSK_(AFH Mode) Test Result
Duty cycle = 0.769
Antenna Power Density PD = Antenna Power mW / Spread Spectrum Bandwidth MHz
Manufacturer declares the rated power density = 0.190 mW/MHz

Test Antenna Antenna Antenna Power | Antenna Upper
Test Mode Voltage Power Power Density PD Power Limit | Verdict
E (dBm) (MW) (MW / MHz) Error (%)
8-DPSK NV 4.25 2.6599 0.1309 -31.11% 20 Pass
EIRP Antenna Power
Measured EIRP . )
Test Mode Test Voltage Limit (dBm/MHz) Verdict
(dBm/ MHz)
8-DPSK NV -9.55 6.91 Pass
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Report No.: BL-SZ2531291-601

Group

GFSK (BLE 1Mbps) Test Result

Duty cycle = 0.622

Manufacturer declares the rated power = 5.800 mW

Antenna Power | Antenna Power| Antenna | Upper Limit .
Test Channel | Test Voltage Verdict
(dBm) (mW) Power Error (%)
Low 6.09 4.0644 -29.92% 20 Pass
Middle NV 5.02 3.1769 -45.23% 20 Pass
High 3.37 21727 -62.54% 20 Pass
EIRP Antenna Power
Channel Test Voltage Frequency Measured Limit (dBm) Verdict
] (MHz) EIRP (dBm)
Low 2402 5.37 Pass
Middle NV 2440 4.30 12.14 Pass
High 2480 2.65 Pass
GFSK (BLE 2Mbps) Test Result
Duty cycle = 0.314
Manufacturer declares the rated power = 5.800 mW
Ant P Ant P Ant U Limit
Test Channel | Test Voltage ntenna Power | Antenna Power ntenna pper Limi Verdict
(dBm) (mW) Power Error (%)
Low 6.03 4.0087 -30.89% 20 Pass
Middle NV 4.89 3.0832 -46.84% 20 Pass
High 3.42 2.1979 -62.11% 20 Pass
EIRP Antenna Power
Frequenc Measured
Channel Test Voltage AP » Limit (dBm) Verdict
(MHz) EIRP (dBm)
Low 2404 5.31 Pass
Middle NV 2440 4.17 12.14 Pass
High 2478 2.70 Pass
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L3
Report No.: BL-522531291-601 GI'OUD

A.6 Limitation of Collateral Emission of Receiver Measurement

Test Data
Mode Channel Test Voltage Refer to Plot Verdict
Low A.6.1 Pass
GFSK Middle NV A.6.2 Pass
High A.6.3 Pass
Low A.6.4 Pass
m/4-DQPSK Middle NV A.6.5 Pass
High A.6.6 Pass
Low A.6.7 Pass
8-DPSK Middle NV A.6.8 Pass
High A.6.9 Pass
GESK L.ow A.6.10 Pass
(BLE 1Mbps) Mlqdle NV A.6.11 Pass
High A.6.12 Pass
Low A.6.13 Pass
GFSK Middle NV A.6.14 Pass
(BLE 2Mbps) .
High A.6.15 Pass
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Report No.: BL-SZ2531291-601

Group

Test Plots
GFSK NV Low Channel
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Start Stop
RBW Frequency Power Power Limit Limit Margin )
Frequency | Frequency Detector Verdict
(MHz) (MHz) (dBm) (nW) (dBm) (nW) (dB)
(MHz) (MHz)
30 1000 0.1 Peak 890.39 -83.25 0.005 -54 4.0 29.25 Pass
1000 6000 1 Peak 5786.25 -69.81 0.104 -47 20.0 22.81 Pass
6000 12500 1 Peak 11611.125 -69.76 0.106 -47 20.0 22.76 Pass
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Report No.: BL-SZ2531291-601

Group

A.6.2 GFSK NV Middle Channel

40~
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45-
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Frequency(MHz)
Start Stop
RBW Frequency Power Power Limit Limit Margin
Frequency | Frequency Detector Verdict
(MHz) (MHz) (dBm) (nW) (dBm) (nW) (dB)
(MHz) (MHz)

30 1000 0.1 Peak 822.854 -84.33 0.004 -54 4.0 30.33 Pass
1000 6000 1 Peak 5873.75 -70.36 0.092 -47 20.0 23.36 Pass
6000 12500 1 Peak 11573.75 -69.17 0.121 -47 20.0 2217 Pass
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Group

A.6.3 GFSK NV High Channel
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Frequency | Frequency Detector Verdict
(MHz) (MHz) (dBm) (nW) (dBm) (nW) (dB)
(MHz) (MHz)

30 1000 0.1 Peak 976.114 -84.17 0.004 -54 4.0 30.17 Pass
1000 6000 1 Peak 3135 -70.05 0.099 -47 20.0 23.05 Pass
6000 12500 1 Peak 11575.375 -70.07 0.098 -47 20.0 23.07 Pass
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Report No.: BL-SZ2531291-601

Group

A6.4 m/4-DQPSK NV Low Channel
_40-
-42,5-]
a5
-47.5+
50
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50
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T -67.5-
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30 1000 2000 3000 4000 5000 6000 7000 8000 Q000 10000 11000 12000 12500
Frequency(MHz)
Start Stop
RBW Frequency Power Power Limit Limit Margin
Frequency | Frequency Detector Verdict
(MHz) (MHz) (dBm) (nW) (dBm) (nW) (dB)
(MHz) (MHz)
30 1000 0.1 Peak 407.815 -84.13 0.004 -54 4.0 30.13 Pass
1000 6000 1 Peak 5898.75 -70.08 0.098 -47 20.0 23.08 Pass
6000 12500 1 Peak 11572.125 -69.13 0.122 -47 20.0 22.13 Pass
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Group

A.6.5 m/4-DQPSK NV Middle Channel
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Start Stop
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Frequency | Frequency Detector Verdict
(MHz) (MHz) (dBm) (nW) (dBm) (nW) (dB)
(MHz) (MHz)
30 1000 0.1 Peak 956.956 -84.37 0.004 -54 4.0 30.37 Pass
1000 6000 1 Peak 5195 -70.3 0.093 -47 20.0 23.3 Pass
6000 12500 1 Peak 12072.625 -69.66 0.108 -47 20.0 22.66 Pass
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A.6.6 1/4-DQPSK NV High Channel
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Frequency | Frequency Detector Verdict
(MHz) (MHz) (dBm) (nW) (dBm) (nW) (dB)
(MHz) (MHz)

30 1000 0.1 Peak 950.166 -83.69 0.004 -54 4.0 29.69 Pass
1000 6000 1 Peak 5795 -69.99 0.100 -47 20.0 22.99 Pass
6000 12500 1 Peak 11559.125 -69.48 0.113 -47 20.0 22.48 Pass
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Group

A.6.7 8-DPSK NV Low Channel
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Frequency | Frequency Detector Verdict
(MHz) (MHz) (dBm) (nW) (dBm) (nW) (dB)
(MHz) (MHz)

30 1000 0.1 Peak 756.53 -84.14 0.004 -54 4.0 30.14 Pass
1000 6000 1 Peak 5203.75 -70.52 0.089 -47 20.0 23.52 Pass
6000 12500 1 Peak 11567.25 -69.49 0.112 -47 20.0 22.49 Pass
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Group

A.6.8 8-DPSK NV Middle Channel
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Frequency(MHz)
Start Stop
RBW Frequency Power Power Limit Limit Margin
Frequency | Frequency Detector Verdict
(MHz) (MHz) (dBm) (nW) (dBm) (nW) (dB)
(MHz) (MHz)
30 1000 0.1 Peak 827.946 -83.8 0.004 -54 4.0 29.8 Pass
1000 6000 1 Peak 3121.25 -70.29 0.094 -47 20.0 23.29 Pass
6000 12500 1 Peak 11596.5 -69.67 0.108 -47 20.0 22.67 Pass
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Group

A.6.9 8-DPSK NV High Channel
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Frequency | Frequency Detector Verdict
(MHz) (MHz) (dBm) (nW) (dBm) (nW) (dB)
(MHz) (MHz)
30 1000 0.1 Peak 797.755 -84.52 0.004 -54 4.0 30.52 Pass
1000 6000 1 Peak 5867.5 -70.61 0.087 -47 20.0 23.61 Pass
6000 12500 1 Peak 11577 -69.61 0.109 -47 20.0 22.61 Pass
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Group

A.6.10 GFSK (BLE 1Mbps) NV Low Channel
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Frequency | Frequency Detector Verdict
(MHz) (MHz) (dBm) (nW) (dBm) (nW) (dB)
(MHz) (MHz)
30 1000 0.1 Peak 853.651 -83.25 0.005 -54 4.0 29.25 Pass
1000 6000 1 Peak 5967.5 -70.18 0.096 -47 20.0 23.18 Pass
6000 12500 1 Peak 11630.625 -70.13 0.097 -47 20.0 23.13 Pass
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Group

A.6.11
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GFSK (BLE 1Mbps) NV Middle Channel
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Frequency | Frequency Detector Verdict

(MHz) (MHz) (dBm) (nW) (dBm) (nW) (dB)

(MHz) (MHz)

30 1000 0.1 Peak 847.71 -84 0.004 -54 4.0 30 Pass
1000 6000 1 Peak 5231.25 -70.25 0.094 -47 20.0 23.25 Pass
6000 12500 1 Peak 10897.75 -69.9 0.102 -47 20.0 22.9 Pass
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Group

A.6.12 GFSK (BLE 1Mbps) NV High Channel
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Frequency | Frequency Detector Verdict
(MHz) (MHz) (dBm) (nW) (dBm) (nW) (dB)
(MHz) (MHz)
30 1000 0.1 Peak 892.33 -84.02 0.004 -54 4.0 30.02 Pass
1000 6000 1 Peak 3261.25 -70.32 0.093 -47 20.0 23.32 Pass
6000 12500 1 Peak 11588.375 -69.53 0.111 -47 20.0 22.53 Pass
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Group

A.6.13 GFSK (BLE 2Mbps) NV Low Channel
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(MHz) (MHz) (dBm) (nW) (dBm) (nW) (dB)
(MHz) (MHz)
30 1000 0.1 Peak 871.718 -84.58 0.003 -54 4.0 30.58 Pass
1000 6000 1 Peak 5977.5 -70.53 0.089 -47 20.0 23.53 Pass
6000 12500 1 Peak 11521.75 -69.29 0.118 -47 20.0 22.29 Pass
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Group

A.6.14 GFSK (BLE 2Mbps) NV Middle Channel
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30 1000 0.1 Peak 903.121 -83.95 0.004 -54 4.0 29.95 Pass
1000 6000 1 Peak 5963.75 -69.91 0.102 -47 20.0 22.91 Pass
6000 12500 1 Peak 11528.25 -70.13 0.097 -47 20.0 23.13 Pass
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Group

A.6.15 GFSK (BLE 2Mbps) NV High Channel
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Frequency | Frequency Detector Verdict
(MHz) (MHz) (dBm) (nW) (dBm) (nW) (dB)
(MHz) (MHz)
30 1000 0.1 Peak 831.341 -84.27 0.004 -54 4.0 30.27 Pass
1000 6000 1 Peak 5883.75 -70.49 0.089 -47 20.0 23.49 Pass
6000 12500 1 Peak 11497.375 -69.14 0.122 -47 20.0 22.14 Pass
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A.7 Transmission Antenna Gain (EIRP Antenna Power) Measurement

Note: Not applicable.

A.8 Transmission Radiation Angle Width (3dB Bandwidth) Measurement

Note: Not applicable.

A.9 Radio Interference Prevention Capability Measurement

BD Address: 54:78:¢9:d8:6b:ea

Test Voltage Test Result (ID Code) Verdict
NV GOOD Pass
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A.10 Construction Protection Confirmation Method

The RF and modulation portions are protected against illegal modification as following method:

Protected Method Description

Structure protection The RF Module is BGA SoC IC, and RF part is mounted on PCB with surface
mount technology, can’t be easily modified
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ANNEX B TEST SETUP PHOTOS

Please refer the document “BL-SZ2531291-AR-1.PDF”.

ANNEX C EUT EXTERNAL PHOTOS

Please refer the document “BL-SZ2531291-AW.PDF”.

ANNEX D EUT INTERNAL PHOTOS

Please refer the document “BL-SZ2531291-Al.PDF”.
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Statement

1. The Testing Center guarantees the scientificity, accuracy and impartiality of the test, and is responsible
for all the information in the report, except the information provided by the customer. The customer is
responsible for the impact of the information provided on the validity of the results.

2. For the report with Accreditation Symbol, the items marked with "*" are not within the accredited scope.
3. This report is invalid if it is altered, without the signature of the testing and approval personnel, or without
the test report stamp.

4. The test data and results are only valid for the tested samples provided by the customer.

5. This report shall not be partially reproduced without the written permission of the Testing Center.

6. Any objection shall be raised to the Testing Center within 30 days after receiving the report

--END OF REPORT--
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