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2 Test Summary

Radio Spectrum Technical Requirement
ltem Standard Method Requirement Result
. 47 CFR Part 15, 47 CFR Part 15, Subpart
Antenna Requirement) o ot ¢ 15247 N/A C 15.203 & 15.247(b)(4) | "2SS
Radio Spectrum Matter Part
ltem Standard Method Requirement Result
Conducted Peak ANSI C63.10 (2013) | 47 CFR Part 15, Subpart Pass
Output Power Section 11.9.1 C 15.247(b)(3)
Minimum 6dB ANSI C63.10 (2013) | 47 CFR Part 15, Subpart Pass
Bandwidth Section 11.8.1 C 15.247a(2)
Power Spectrum ANSI C63.10 (2013) | 47 CFR Part 15, Subpart Pass
Density Section 11.10.2 C 15.247(e)
Conducted Band ANSI C63.10 (2013) | 47 CFR Part 15, Subpart Pass
Edges Measurement Section 11.13.3.2 C 15.247(d)
Condgctgd _Spurious 47 CFR Part 15, AN\;I CE_SS.lfl(i(l)lS) 47 CFIE Figrtzig,dSubpart Pass
missions Subpart C 15.247 ection 11. .247(d)
R"’\‘/‘er'l?é‘;dfa'zllr?r'ftsﬁgns ANSI C63.10 (2013) | 47 CFR Part 15, Subpart |
. Section 6.10.5 C 15.205 & 15.209
restricted bands
REan‘::Z‘;?gnE%g:g\‘,‘vs ANSI C63.10 (2013) | 47 CFR Part 15, Subpart |
Section 6.4,6.5 C 15.205 & 15.209
1GHz
Féﬂ?;?fﬂ?%&‘f ANSI C63.10 (2013) | 47 CFR Part 15, Subpart | _
1GHz Section 6.6 C 15.205 & 15.209
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General Information

Details of E.U.T.

Power supply:

DC 3.7V 1400mAhRechargeable battery.
Charging adapter:
Model:MKC-0502000EXU
Input:100-240V~50/60Hz

Output:5V 2A

Test Voltage: AC 120V 60Hz
Operation Frequency: | 2402MHz to 2480MHz
Bluetooth Version: V5.0 LE

Data Rate: 1Mbps,2Mbps
Modulation Type: GFSK

Number of Channels: 40

Channel Spacing: 2MHz

Antenna Type:

PCB Antenna

Antenna Gain:

2.5dBi (Provided by manufacturer)

4.2 Description of Support Units

Description

Manufacturer Model No. Serial No.

Laptop

LENOVO L460 --

4.3 Power level setting using in test:

Channel Level
2402 3dbm
2440 3dbm
2480 3dbm
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No. Item Measurement Uncertainty
1 Radio Frequency 8.4 x 10-8
2 Timeout 2s
3 Duty cycle 0.4%
4 Occupied Bandwidth 3%
5 RF conducted power 0.6dB
6 RF power density 2.9dB
7 Conducted Spurious emissions 0.75dB
) 5.2dB (Below 1GHz)
8 RF Radiated power
5.9dB (Above 1GHz)
4.2dB (Below 30MHz)
. . . 4.5dB (30MHz-1GHz)
9 Radiated Spurious emission test
5.1dB (1GHz-6GHz)
5.4dB (6GHz-18GHz)
10 Temperature test 1°C
11 Humidity test 3%
12 Supply voltages 1.5%
13 Time 3%

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

Test Location
All tests were performed at:

SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. E&E Lab
588 West Jindu Road, Xingiao, Songjiang, 201612 Shanghai, China

Tel: +86 21 6191 5666

No tests were sub-contracted.

Fax: +86 21 6191 5678

Uk 2
!nspemon & Tsstmg Services

ux
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4.6 Test Facility
The test facility is recognized, certified, or accredited by the following organizations:
* CNAS (No. CNAS L0599)
CNAS has accredited SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. to ISO/IEC
17025:2017 General Requirements for the Competence of Testing and Calibration Laboratories (CNAS-

CLO1 Accreditation Criteria for the Competence of Testing and Calibration Laboratories) for the
competence in the field of testing.

* A2LA (Certificate No. 6332.01)

SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. is accredited by the American
Association for Laboratory Accreditation(A2LA).

* FCC (Designation Number: CN1301)

SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. has been recognized as an accredited
testing laboratory.

* ISED (CAB Identifier: CN0020)

SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. EMC Laboratory has been recognized
by Innovation, Science and Economic Development Canada (ISED) as an accredited testing laboratory.
Company Number:; 8617A

* VCCI (Member No.: 3061)

The 3m Semi-anechoic chamber and Shielded Room of SGS-CSTC Standards Technical Services
(Shanghai) Co., Ltd. has been registered in accordance with the Regulations for Voluntary Control
Measures with Registration No.: R-13868, C-14336, T-12221, G-10830 respectively.
4.7 Deviation from Standards
None

4.8 Abnormalities from Standard Conditions
None

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is
advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a
transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, for%ery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

|00, L11] NO.588 West Jindu Road,Songjiang District,Shanghai,China 201612 1(86-21) 61915666 f(86-21)61915678  www.sgsgroup.com.cn
HE . Lif - IR GRS R4 201612 (86-21) 61915666 1(86-21)61915678 e sgs.china@sgs.com
|

Member of the SGS Group (SGS SA)



SGS

5 Equipment List

SGS-CSTC Standards Technical Services
(Shanghai) Co., Ltd.

Report No.: SHCR220500094501

Page:

9 of 74

Equipment | Manufacturer|  Model No [ Inventory No | Cal Date [Cal Due Date
RF Conducted Test
Spectrum Analyzer R&S FSP-30 SHEMO002-1 | 2021-12-20 | 2022-12-19
Spectrum Analyzer Keysight N9020B SHEM241-1 | 2021-08-30 | 2022-08-29
Spectrum Analyzer Agilent N9020A SHEM181-1 | 2021-08-13 | 2022-08-12
Signal Generator R&S SMR20 SHEMO006-1 | 2021-08-13 | 2022-08-12
Signal Generator Agilent N5182A SHEM182-1 | 2021-08-13 | 2022-08-12
Communication Tester R&S CMW270 SHEM183-1 | 2021-07-28 | 2022-07-27
Communication Tester R&S CMW500 SHEM183-2 | 2022-04-01 | 2023-03-31
Switcher Tonscend JS0806 SHEM184-1 | 2021-08-13 | 2022-08-12
Power Sensor Keysight U2021XA * 4 SHEM184-1 | 2021-08-13 | 2022-08-12
Splitter Anritsu MA1612A SHEM185-1 / /
Coupler e-meca 803-S-1 SHEM186-1 / /
High-low Temp Cabinet Suzhou Zhihe TL-40 SHEMO087-1 | 2020-04-15 | 2023-04-14
AC Power Stabilizer APC KDF-31020T-VO-FO | SHEM216-1 | 2021-12-20 | 2022-12-19
DC Power Supply MCH MCH-303A SHEM210-1 | 2021-12-20 | 2022-12-19
Conducted test Cable / RF01~RF04 / 2021-12-20 | 2022-12-19
JS Tonscend .
Test software Tonscend BT/WIFI System Version: 2.6 / /
RF Radiated Test
EMI test Receiver R&S ESU40 SHEMO051-1 | 2021-12-20 | 2022-12-19
Spectrum Analyzer R&S FSP-30 SHEMO002-1 | 2021-12-20 | 2022-12-19
Communication Tester R&S CMW500 SHEM183-2 | 2022-04-01 | 2023-03-31
Loop Antenna (9kHz-30MHz) | Schwarzbeck FMzZB1519 SHEM135-1 | 2021-12-20 | 2022-12-19
Antenna (25MHz-2GHz) Schwarzbeck VULB9168 SHEMO048-1 | 2021-09-11 | 2023-09-10
Antenna (25MHz-2GHz) Schwarzbeck VULB9168 SHEM202-1 | 2021-05-07 | 2023-05-06
Horn Antenna (1-18GHz) | Schwarzbeck HF906 SHEMO009-1 | 2020-06-09 | 2022-06-08
Horn Antenna (1-18GHz) | Schwarzbeck BBHA9120D SHEMO050-1 | 2021-09-18 | 2023-09-17
Horn Antenna (14-40GHz) | Schwarzbeck BBHA 9170 SHEMO049-1 | 2021-09-18 | 2023-09-17
Pre-Amplifier HP 8447D SHEM236-1 | 2021-05-27 | 2022-05-26
Pre-Amplifier PANSHAN LNA 1-18G SHEM235-1 | 2021-05-27 | 2022-05-26
High-amplifier (14-40GHz) | Schwarzbeck 10001 SHEMO049-2 | 2021-12-20 | 2022-12-19
Band Filter LORCH 9BRX-875/X150 SHEM156-1 / /
Band Filter LORCH 13BRX-1950/X500 | SHEMO083-2 / /
Band Filter LORCH 5BRX-2400/X200 | SHEM155-1 / /
Band Filter LORCH 5BRX-5500/X1000 | SHEM157-2 / /
High pass Filter Wainwright WHK3.0/18G SHEM157-1 / /
High pass Filter Wainwright WHKS1700 SHEM157-3 / /
Semi/Fully Anechoic ST 11*6*6M SHEMO078-2 | 2020-05-25 | 2023-05-24
RE test Cable / REO1, RE02, REO6 / 2022-01-07 | 2023-01-06
Version:
Test software ESE E3 6.111221a / /
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6 Radio Spectrum Technical Requirement

6.1 Antenna Requirement
6.1.1 Test Requirement:

47 CFR Part 15, Subpart C 15.203 & 15.247(b)(4)

6.1.2 Conclusion

Standard Requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit
so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.

15.247(b) (4) requirement:

The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

EUT Antenna:

The antenna is PCB antenna and no consideration of replacement. The best case gain of the
antenna is 2.5dBi.

Antenna location: Refer to internal photo.
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7 Radio Spectrum Matter Test Results
7.1 Conducted Peak Output Power
Test Requirement 47 CFR Part 15, Subpart C 15.247(b)(3)
Test Method: ANSI C63.10 (2013) Section 11.9.1
Limit:
Frequency range(MHz) Output power of the intentional radiator(watt)
1 for 250 hopping channels
902-928 0.25 for 25< hopping channels <50

1 for digital modulation
1 for 275 non-overlapping hopping channels

2400-2483.5 0.125 for all other frequency hopping systems
1 for digital modulation
5725-5850 1 for frequency hopping systems and digital modulation

7.1.1 E.U.T. Operation
Operating Environment:
Temperature: 24.8 °C Humidity: 61.9 % RH Atmospheric Pressure: 1010 mbar

7.1.2 Test Setup Diagram

Spectrum Analyzer

i s o
74 Ei=EE=
ElEIE

Non-Conducted Table

Ground Reference Plane

7.1.3 Measurement Procedure and Data

Please Refer to Appendix for Details
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7.2 Minimum 6dB Bandwidth
Test Requirement 47 CFR Part 15, Subpart C 15.247a(2)
Test Method: ANSI C63.10 (2013) Section 11.8.1
Limit: 2500 kHz
7.21 E.U.T. Operation
Operating Environment:
Temperature: 248 °C Humidity: 62.0 % RH Atmospheric Pressure: 1010 mbar

7.2.2 Test Mode Description

Pre-scan / | Mode

Final test | Code Description

TX mode(1Mbps)_Keep the EUT in continuously transmitting mode with GFSK

Final test 00 modulation.

7.2.3 Test Setup Diagram

Spectrum Analyzer
o f
A | ooo
=)=
o f = 17
il = E.U.T
i

Non-Conducted Table

Ground Reference Plane

7.2.4 Measurement Procedure and Data

Please Refer to Appendix for Details
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7.3 Power Spectrum Density

Test Requirement 47 CFR Part 15, Subpart C 15.247(e)
Test Method: ANSI C63.10 (2013) Section 11.10.2
Limit:

<8dBm in any 3 kHz band during any time interval of continuous transmission

7.3.1 E.U.T. Operation
Operating Environment:
Temperature: 248 °C Humidity: 62.0 % RH Atmospheric Pressure: 1010 mbar

7.3.2 Test Mode Description

Pre-scan / | Mode

Final test Code Description

TX mode(1Mbps) Keep the EUT in continuously transmitting mode with GFSK

Final test 00 modulation.

7.3.3 Test Setup Diagram

Spectrum Analyzer
o
A ooo
=y =y
— o o e SRR
== jE.U.T]

Non-Conducted Table

Ground Reference Plane

7.3.4 Measurement Procedure and Data

Please Refer to Appendix for Details
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7.4 Conducted Band Edges Measurement
Test Requirement 47 CFR Part 15, Subpart C 15.247(d)
Test Method: ANSI C63.10 (2013) Section 11.13.3.2
Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required
under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
815.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in 815.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see

§15.205(c).

7.4.1 E.U.T. Operation
Operating Environment:

Temperature: 248 °C Humidity: 62.1 % RH Atmospheric Pressure: 1010 mbar

7.4.2 Test Mode Description

Pre-scan / | Mode

Final test Code Description

Final test 00 .
modulation.

7.4.3 Test Setup Diagram

Spectrum Analyzer

[ o
Vd o s f s |
(===
= o o f

== E.U.T

Non-Conducted Table

Ground Reference Plane

7.4.4 Measurement Procedure and Data

Please Refer to Appendix for Details
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7.5 Conducted Spurious Emissions

Test Requirement 47 CFR Part 15, Subpart C 15.247(d)
Test Method: ANSI C63.10 (2013) Section 11.11
Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required
under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
815.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in 815.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see

§15.205(c).

7.5.1 E.U.T. Operation
Operating Environment:

Temperature: 248 °C Humidity: 62.0 % RH Atmospheric Pressure: 1010 mbar

7.5.2 Test Mode Description

Pre-scan / | Mode

Final test Code Description

Final test 00 .
modulation.

7.5.3 Test Setup Diagram

Spectrum Analyzer

[ o
Vd o s f s |
(===
= o o f

== E.U.T

Non-Conducted Table

Ground Reference Plane

7.5.4 Measurement Procedure and Data

Please Refer to Appendix for Details
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7.6 Radiated Emissions which fall in the restricted bands

Test Requirement 47 CFR Part 15, Subpart C 15.205 & 15.209
Test Method: ANSI C63.10 (2013) Section 6.10.5
Limit:
Frequency(MHz) Field Measurement
q y strength(microvolts/meter) distance(meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Remark: The emission limits shown in the above table are based on measurements employing a
CISPR quasi-peak detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000
MHz. Radiated emission limits in these three bands are based on measurements employing an
average detector, the peak field strength of any emission shall not exceed the maximum permitted
average limits specified above by more than 20 dB under any condition of modulation.

7.6.1 E.U.T. Operation
Operating Environment:

Temperature: 248 °C Humidity: 61.9 % RH Atmospheric Pressure: 1010 mbar

7.6.2 Test Mode Description

Pre-scan / | Mode

Final test | Code Description

Final test 00

modulation.

7.6.3 Test Setup Diagram

TX mode(1Mbps) Keep the EUT in continuously transmitting mode with GFSK

Antenna Tower

Antenna Tower

EUT

N

k3

Ground Reference Plane

A ; = 1
Test Receiver E iEE ? Test Receiver iiE i——'

30MHz-1GHz Above 1GHz
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7.6.4 Measurement Procedure and Data

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at
a 3 or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position
of the highest radiation.

b. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at
a 3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

c. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

d. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

e. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was
tuned to heights 1 meter) and the rotatable table was turned from O degrees to 360 degrees to find
the maximum reading.

f. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

g. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method
as specified and then reported in a data sheet.

h. Test the EUT in the lowest channel, the middle channel, the Highest channel.

i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.

j- Repeat above procedures until all frequencies measured was complete.
Remark 1: Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

Remark 2: For frequencies above 1GHz, the field strength limits are based on average limits.
However, the peak field strength of any emission shall not exceed the maximum permitted average
limits specified above by more than 20 dB under any condition of modulation. For the emissions
whose peak level is lower than the average limit, only the peak measurement is shown in the report.
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Data Rate:1Mbps
Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:Low
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Frequency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark

MH=z dBuwv dB/m dB dB dBuv /m dBuv,/m dB
2365.91 49.98 28.94 3.15 35.16 46.91 74.88 -27.89 Peak
2398.88 48.15 28.97 3.15 35.18 45.89 74.88 -28.91 Peak
2482.85 99.92 29.81 3.14 35.19 96.88 7a.8@  22.88 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:Low
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Frequency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark

MH=z dBuwv dB/m dB dB dBuv /m dBuv,/m dB
2383.22 50.58 28,48 3.16 35.17 46.97 F4.88 -27.83 Peak
2398.88 49.51 28.97 3.15 35.18 46.45 74.8@ -27.5% Peak
2481.94 98.27 29.81 3.14 35.19 87.23 74.88 13.23 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor

o, Ltd
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:High
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Frequency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark

MH=z dBuwv dB/m dB dB dBuv /m dBuv,/m dB
2488.25 97.92 29.18 3.14 35.25 94.91 74.88 28.91 Peak
2483.586 48.86 29.11 3.14 35.26 45.85% 74.88 -28.15 Peak
2487.87 49.75 29.11 3.14 35.26 46,74 F4.88 -27.26 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical, Modulation:GFSK; Channel:High
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Frequency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark

MH=z dBuwv dB/m dB dB dBuv /m dBuv,/m dB
2479.81 92.18 29.18 3.14 35.25 89.89 74.88  15.89 Peak
2483.56 48.32 29.11 3.14 35.26 45.31 74.88 -28.69 Peak
2588.92 49.51 29.14 3.15 35.27 46.53 7a.8@ -27.47 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Data Rate:2Mbps
Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:Low

10 Level (dBuVim)

825 /-

55.0

27.5

2310 2320. 2340. 2360. 2380. 2400. 2415
Fregquency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Ower
Freqg Level Factor Loss Factor Level Line Limit Remark

MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
2371.11 48.81 28,96 3.17 35.17 45.77 74.88 -28.23 Peak
2396.00 46.82 28.97 3,15 35.18 43.76 T74.88 -30.24 Peak
24682 .61 95.66  29.81 3.14 35.19 92.62 74.88 18.62 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:Low
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2310 2320. 2340, 2360. 2380. 2400. 2415

Fregquency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Ower
Freqg Level Factor Loss Factor Level Line Limit Remark

MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
2365.65 49.53 28.94 3.15 35.16 46.46 74.88 -27.54 Peak
2396.80 46.55 28.97 3.15 35.18 43.49 74 86 -38.51 Peak
24682 .61 88.84  29.81 3.14 35.19 85.808 74.80 11.88 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:High

10 Level (dBuVim)
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Fregquency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Ower
Freqg Level Factor Loss Factor Level Line Limit Remark

MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
2479.44 91.89 29186  3.14 35.25 B88.88 74 86  14.88 Peak
2483.52 57.586  29.11 3.14 35.26 54.49 74 88 -19.51 Peak
2493 .68 58.16  29.13 3.15 35.26 A47.18 74 86 -26.82 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:High

10 Level (dBuVim)

825

55.0

27.5

2470 2480. 2490, 2500. 2510. 2520. 2530. 2540, 2550
Fregquency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Ower
Freqg Level Factor Loss Factor Level Line Limit Remark

MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
2479.92 88.486 29,186 3.14 35.25 77.39 54.8@  23.39 Average
2483.56 41.76  29.11 3.14 35.26 38.75 54.88 -15.25 Average
2518.48 35.56  29.21 3.15 35.28 32.64 54.88 -21.36 Average

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:High
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2470 2480. 2490. 2500. 2510. 2520. 2530. 2540, 2550
Freguency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Owver
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuw dB/m dB dB dBuv,/m dBuv,/m dB
2489.48 88.52 29.18 3.14 35.25 85.51 74.88 11.51 Peak
2483.58 55.26 29.11 3.14 35.26 52.25 74.88 -21.75 Peak
2536.88 49.51 29.33 3.16 35.31 46.69 74.88 -27.31 Peak

Mote:Emission Level=Read Lewvel+Antenna Factor+(Cable loss-Preamp Factor
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7.7 Radiated Spurious Emissions Below 1GHz
Test Requirement 47 CFR Part 15, Subpart C 15.205 & 15.209
Test Method: ANSI C63.10 (2013) Section 6.4,6.5
Limit:
Frequency(MHz) Field strength(microvolts/meter) dig,{?ﬁiﬂ&”;fgss)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
960-1000 500 3
7.7.1 E.U.T. Operation
Operating Environment:
Temperature: 248 °C Humidity: 62.0 % RH Atmospheric Pressure: 1010 mbar

7.7.2 Test Mode Description

Pre-scan /| Mode

Final test | Code Description

TX mode(1Mbps) _Keep the EUT in continuously transmitting mode with GFSK

Final test 00 modulation.

7.7.3 Test Setup Diagram

0.6m Loop Antenna
3m or 10m

3ma 10m

Antenna Tower

- -;

Turntable Ground Reference Plane

Test Receiver

Test Receiver = EiE ?
Below 30MHz 30MHz—-1GHz
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7.7.4 Measurement Procedure and Data

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at
a 3 or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position
of the highest radiation.

b. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was
tuned to heights 1 meter) and the rotatable table was turned from O degrees to 360 degrees to find
the maximum reading.

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

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using quasi-peak method as specified and
then reported in a data sheet.

g. Test the EUT in the lowest channel, the middle channel, the Highest channel.

h. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.

i. Repeat above procedures until all frequencies measured was complete.
Remark:
1. Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

2. Scan from 9kHz to 30MHz, the disturbance below 30MHz was very low. The points marked on
above plots are the highest emissions could be found when testing, so only above points had been
displayed. The amplitude of spurious emissions from the radiator which are attenuated more than
20dB below the limit need not be reported.

3. The disturbance below 1GHz was very low and the harmonics were the highest point could be
found when testing, so only the above harmonics had been displayed.
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Test Mode: 00; Polarity: Horizontal

80 Level {dBuVim)

T0.0

60.0

50.0

IR

10.0

30 50 100 200 500 1000
Frequency (MHz)

Antenna Polarity :Horizontal
EUT/Project 1 B945HS
Test mode 109

Read Antenna Cable Preamp Emission Limit Owver
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuw dB/m dB dB dBuv/m dBuv,/m dB

1 1ez2.18 46.186 9.28 2.359 26,68 31.83 43.5%8 -11.67 QP
2 185.83 43.93 11.82 3.28 25.86 32.37 43.5%8 -11.13 QP
3 254.86 44.79 11.95 4.81 25.79 34.96 46.88 -ll.84 QP
4 38e6.82 49.87 13.865 4.58 25.69 41.59 46.88 -4.41 QP
5 382.7@ 41.95 15.41 4.94 25.99 36.31 46.88 -9.89 QP
6 488.84 38.71 15.76 5.7 26.22 33.32 46.88 -l2.88 QP
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Test Mode: 00; Polarity: Vertical

80 Level {dBuVim)

T0.0

60.0

50.0

40.0 &

20.0 Jmﬂw ]'FI"‘»MWH& [

10.0

30 50 100 200 500 1000
Frequency (MHz)

Antenna Polarity :Vertical
EUT/Project 1 B945HS
Test mode 109

Read Antenna Cable Preamp Emission Limit Owver
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuw dB/m dB dB dBuv/m dBuv,/m dB

1 45.51 35.88 13.72 1.87 26.28 24.15 4a.88 -15.81 QP
2 1e2.18 37.34 9.28 2.39 26.68 23.81 43.5%8 -28.49 QP
3 387.58 43.72 13.7@¢  4.57 25.6838 36.31 46.88 -9.69 QP
4 384.85 35.51 15.486 4.986 26.82 29.91 46.88 -ls.89 QP
5 563.12 34.72 18.97 6.81 26.88 32.82 46.88 -13.18 QP
6 948.84 33.83 23.75 7.89 26.84 38.43 46.08 -7.57 QP
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7.8 Radiated Spurious Emissions Above 1GHz

Test Requirement 47 CFR Part 15, Subpart C 15.205 & 15.209

Test Method: ANSI C63.10 (2013) Section 6.6

Limit:

Field Measurement
Frequency(MHz) strength(microvolts/meter) distance(meters)
Above 1000 500 3

7.8.1 E.U.T. Operation

Operating Environment:

Temperature: 248 °C Humidity: 62.1 % RH Atmospheric Pressure: 1010 mbar

7.8.2 Test Mode Description

Pre-scan / | Mode

Final test Code Description

TX mode(1Mbps) Keep the EUT in continuously transmitting mode with GFSK

Final test 00 modulation.

7.8.3 Test Setup Diagram

Antenna Tower

Ground Reference Plane

Test Receiver

Above 1GHz
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7.8.4 Measurement Procedure and Data

a. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at
a 3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

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

c. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was
tuned to heights 1 meter) and the rotatable table was turned from O degrees to 360 degrees to find
the maximum reading.

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

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using peak or average method as specified
and then reported in a data sheet.

g. Test the EUT in the lowest channel, the middle channel, the Highest channel.

h. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.

i. Repeat above procedures until all frequencies measured was complete.
Remark:
1. Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

2. Scan from 1GHz to 25GHz, the disturbance above 18GHz was very low. The points marked on
above plots are the highest emissions could be found when testing, so only above points had been
displayed. The amplitude of spurious emissions from the radiator which are attenuated more than
20dB below the limit need not be reported.

3. As shown in this section, for frequencies above 1GHz, the field strength limits are based on
average limits. However, the peak field strength of any emission shall not exceed the maximum
permitted average limits specified above by more than 20 dB under any condition of modulation. For
the emissions whose peak level is lower than the average limit, only the peak measurement is shown
in the report.

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is
advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a
transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, for?ery or falsification of the content or
2 appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
<7 mspectson & Tss mg Serv\ces (f i} results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

3 Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

NO.588 West Jindu Road,Songjiang District,Shanghai,China 201612 1(86-21) 61915666 f(86-21)61915678  www.sgsgroup.com.cn

hE - B - IR EMARE8S H4: 201612 (86-21) 61915666 1(86-21)61915678 e sgs.china@sgs.com
|
Member of the SGS Group (SGS SA)



SGS-CSTC Standards Technical Services
(Shanghai) Co., Ltd.

Report No.: SHCR220500094501
Page: 330f 74

Data Rate:1Mbps
Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:Low

1"}Le1|rel {dBuVim)
82.5
55.0 3 = e
275
1000 1500 2000 5000 10000 18000
Frequency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark
MH=z dBuwv dB/m dB dB dBuv /m dBuv,/m dB
48e4.86 48.16 33.72 5,89 38.71 48.26 74.08 -25.74 Peak
7206.680 44.44 36.28 5.75 37.18 49.29 74,88 -24.71 Peak
9608.60 48.65 37.78 6.78 34.18 58.95 74.88 -23.85 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:Low

1"}Le1|rel {dBuVim)
82.5
55.0 . > =
275
1000 1500 2000 5000 10000 18000
Frequency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark

MH=z dBuwv dB/m dB dB dBuv /m dBuv,/m dB
4864 .88 49.19 33.72 5.89 38.71 49.29 74,88 -24.71 Peak
7206.88 45.41 36.28 5.7%5 37.18 58.26 7F4.88 -23.74 Peak
9688.88 39.27 3I7.78 6.78 34.18 49.57 F74.88 -24.43 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Horizontal; Modulation: GFSK; Channel:middle

11{}Le1||‘e-| {dBuVim}
82.5
55.0 = 2
1
27.5
1000 1500 2000 5000 10000 18000
Frequency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark

MH=z dBuwv dB/m dB dB dBuv /m dBuv,/m dB
48806.088 47.99 33.93 4.48 38.78 47.62 74.88 -26.38 Peak
7320.88 46.85 36.47 5.80 37.18 51.22 F4.88 -22.78 Peak
9760.88 41.51 37.68 6.48 34.15 51.62 74.88 -22.38 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:middle

19oLeve! (dBuVim)
82.5
55.0 4 2 3
275
1000 1500 2000 5000 10000 18000

Frequency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark

MH=z dBuwv dB/m dB dB dBuv /m dBuv,/m dB
4880.08080 5@8.54 33,93 4.48 3I8.78 58.17 TF4.88 -23.83 Peak
7328.88 45.65 36.47 5.80 37.18 58.82 F4.88 -23.18 Peak
9760.88 42.28 37.68 6.48 34.15 52.29 7a.8@ -21.71 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:High

11{}Le1||‘e-| {dBuVim}
82.5
55.0 > -
1
27.5
1000 1500 2000 5000 10000 18000
Frequency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark

MH=z dBuwv dB/m dB dB dBuv /m dBuv,/m dB
4966.88 45.41 33.98 .84 38.87 45.56 74.88 -28.44 Peak
7448.86 44.52 36,48 6.89 3I7.83 49.98 74.88 -24.82 Peak
9928.88 43.83 37.81 6.53 34.11 53.26 74.88 -208.74 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical, Modulation:GFSK; Channel:High

10 Level ({dBuVim)
82.5
55.0 = 3
27.5
1000 1500 2000 5000 10000 18000

Frequency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark

MH=z dBuwv dB/m dB dB dBuv /m dBuv,/m dB
4966.88 58.18  33.98 .84 38.87 58.2% 74,88 -23.7% Peak
7448.88 43.880 36.48 6.89 37.83 49.26 TF4.88 -24.74 Peak
9928.88 37.33 37.81 6.53 34.11 47.56 74.88 -26.44 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Data Rate:2Mbps
Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:Low

10 Level (dBuVim)
825
55.0 1 & 2
27.5
1000 1500 2000 5000 10000 18000

Fregquency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Ower
Freqg Level Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4894 .00 46.990 33.72 T7.46 36.79 51.29 TJ4.80 -22.71 Peak
7206.88@ 42.98 36.28 7.79 35.53 51.52 74.8@ -22.48 Peak
96@8.8@ 39.83 37.7@ 8.57 33.58 51.72 J4.8@ -22.28 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:Low

11oLevel (dBuVim)
825
55.0 ; A 5
275
1000 1500 2000 5000 10000 18000

Fregquency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Ower
Freqg Level Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
48@4.00 45.96 33.72 T7.46 36.79 50.35 T4.80 -23.65 Peak
7206.8@ 42.54 36.28 7.79 35.53 51.88 74.8@ -22.92 Peak
96@8.8@ 39.64 37.78 8.57 33.58 52.33 7J4.8@ -21.67 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Horizontal; Modulation: GFSK; Channel:middle

110 Level {dBuV/m)
825
55.0 1 = e
27.5
1000 1500 2000 5000 10000 18000
Fregquency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Ower
Freqg Level Factor Loss Factor Level Line Limit Remark

MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
ARBO. .00 44,63 33.93 7.46 36.81 49.21 74 88 -24.79 Peak
7i2e.00 41.46  36.47  F7.83 35.42 58.34 TF4.88 -23.66 Peak
97668 .80 38.51 37.68 8.57 33.58 51.26 74.88 -22.74 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:middle

110 Level {dBuV/m)
825
55.0 1 = 3
27.5
1000 1500 2000 5000 10000 18000
Fregquency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Ower
Freqg Level Factor Loss Factor Level Line Limit Remark

MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
ARBO. .00 45.83 33.93 7.46 36.81 49.81 74 86 -24.39 Peak
7i2e.80 41.92 36.47 F7.83 35.42 50.88 T74.88 -23.280 Peak
9766 .006 38.806  37.68 8.57 33.58 51.55 7. 8B -22.45 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:High

11oLevel (dBuVim)
825
55.0 5 3
275
1000 1500 2000 5000 10000 18000

Fregquency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Ower
Freqg Level Factor Loss Factor Level Line Limit Remark

MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
A960. .80 A45.82  33.98 7.47 36.83 49.p4 T74.80 -24.36 Peak
7446 .86 41.33 6. 46 7.88 35.34 58.27 74.88 -23.73 Peak
99268.80 38.67 37.81 8.58 33.41 51.65 74 88 -22.35 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical, Modulation:GFSK; Channel:High

10 Level (dBuVim)
825
55.0 Z 3
27.5
1000 1500 2000 5000 10000 18000

Fregquency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Ower
Freqg Level Factor Loss Factor Level Line Limit Remark

MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
A960.80 A5.38  33.98 7.47 36.83 49,92 74.88 -24.88 Peak
7.0 41.94  36.46 7.88 35.34 5P.88 7. 8@ -23.12 Peak
99268.860 38.36 37.81 8.58 33.41 51.34 74.88 -22.66 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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8 Test Setup Photographs
Refer to the < Test Setup photos-FCC>.
9 EUT Constructional Details
Refer to the < External Photos > & < Internal Photos >.
10 Appendix
1.6dB Bandwidth
EBW[MHz]
Test Mode Test Channel Limit Verdict
1M 2M
BLE 2402 0.69 1.28 0.5 PASS
BLE 2440 0.69 1.32 0.5 PASS
BLE 2480 0.69 1.41 0.5 PASS

HE-. b
T
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6dB Bandwidth_BLE_2402_1M

Agilent Spectrum Analyzer - Occupied BW.
QR R el e R e [ SO R A S e : Py 00:01:45 AM May 27, 2022
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
== Trig: Free Run Avg|Hold: 171
HIFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset8.81 dB
Ref 18.81 dBm

2.402000000 GHz

Center 2.402 GHz Span 6 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms

Occupied Bandwidth Total Power

1.0381 MHz FreqOffset
Transmit Freq Error -28.892 kHz OBW Power 99.00 % OH2
x dB Bandwidth 689.8 kHz x dB -6.00 dB

6dB Bandwidth_BLE_2440_1M

Ag}ient Spectmmn Analyzer - Deoupied EW,
e ) ) == Y= [ e Y 09:04:22 AM May 27, 2022
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: Nene Frequency
= Trig:Free Run Avg[Hold: 171
HAtten: 20 dB Radio Device: BTS
Ref Offsot 8.95 dB Mkr1 2. 439721 GHz
Ref 18.95 dBm 5.9530 dBm|

CenterFreq
2.440000000 GHz

Span 6 MHz m—
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms ep

Occupied Bandwidth Total Power
1.0325 MHz —

Transmit Freq Error -27.836 kHz OBW Power 99.00 % OHz
x dB Bandwidth 8929 kHz x dB

6dB Bandwidth_BLE_2480_1M
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Agilent Spectrum Analyzer - Occupied BW.
[ 502

09:06:40 AM May 27, 2022

Center Freq 2.480000000 GHz

#IFGain:Low

Ref Offset 8.95 dB
Ref 18.95 dBm

Center 2.48 GHz

Occupied Bandwidth

== Trig: Free Run

il
Center Freq: 2.480000000 GHz
AvglHold=>11
#Atten: 20 dB

#VBW 300 kHz

Total Power

Frequency

Radio Std: None

Radioc Device: BTS

Span 6 MHz
Sweep 1.067 ms|

1.0463 MHz
-29.453 kHz
686.4 kHz

Freq Offset
OBW Power OH2

x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

6dB Bandwidth_BLE_2402_2M

Agilent Spectrum Analyzer - Occupied BW
QL . - L W o
Center Freq 2.402000000 GHz

#IFGain:Low

AN ALIGN OFF 0:15:08 PM May 28, 2022

Radio Std: None

Center Freq: 2.402000000 GHz Frequency

Trig: Free Run AvglHold:>171

#Atten: 20 dB Radio Device: BTS

MKr1 2.4014968 GHz

Ref Offset8.81 dB -3.1640 dBm|

Ref 18.81 dBm

CenterFreq
2.402000000 GHz

Span 6 MHZ

#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms

Occupied Bandwidth Total Power

2.0654 MHz
-20.487 kHz
1.284 MHz

Freq Offset
OBW Power Otz

x dB

Transmit Freq Error
x dB Bandwidth

STATUS

6dB Bandwidth_BLE_2440_2M
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Agilent Spectrum Analyzer - Occupied BW
R = R el | e R e [ SO A o e HINT] Py 04:21:00 PM May 28, 2022
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
== Trig: Free Run Avg|Hold: 171
HIFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 8.95 dB
Ref 18.95 dBm

Center 2.44 GHz Span 6 MHz
#VBW 300 kHz Sweep 1.067 ms

Occupied Bandwidth Total Power

2.0497 MHz FreqOffset
Transmit Freq Error -29.447 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.321 MHz x dB -6.00 dB

6dB Bandwidth_BLE_2480_2M

Ag}ient B Analyzer Occupied BW
- T e O v o ) ] == Y= 0 T [ e YU 04:23:47 AM May 26, 2022
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
> Trig:Free Run Avg[Hold:>1r1
#IFGain:Low HAtten: 20 dB Radio Device: BTS
Ref Offsct 8.95 dB Mkr1 2.479886 GHz
Ref 18.95 dBm

Center 2.48 GHz Span 6 MHz
#VBW 300 kHz Sweep 1.067 ms

Occupied Bandwidth Total Power
2.0582 MHz —

Transmit Freq Error -27.923 kHz OBW Power 99.00 % Oz
x dB Bandwidth 1.412 MHz x dB
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2.0ccupied Bandwidth
OBW[MHz]
Test Mode Test Channel EBW[MHZ] Verdict
1M 2M

BLE 2402 1.03 2.03 PASS
BLE 2440 1.02 2.03 PASS
BLE 2480 1.03 2.03 --- PASS
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Occupied Bandwidth_ BLE_2402_ 1M

.agilent Spectrum Analyzer - Occupied BW.
O e e I A\ SLIGH OFF 09:02:05 AM May 27, 2022

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
T Avg[Hold: 111

——
#IFGain:Low ; 4 Radio Device: BTS

Ref Offset 8.81 dB
Ref 30.00 dBm

CenterFreq
2.402000000 GHz

Center 2.402 GHz Span 4 MHz
#Res BW 30 kHz #FVBW 100 kHz Sweep 4.267 ms

Occupied Bandwidth Total Power

1.0298 MHz Freq Offset
Transmit Freq Error -35.218 kHz OBW Power 99.00 % OHz
x dB Bandwidth 655.0 kHz x dB -6.00 dB

Occupied Bandwidth BLE 2440 1M

Agilent Spectrum Analyzer - Occupied BW
QL L i i [0 QU G i 195 1 SENSE T | 15 03:04:42 AM May 77, 2022

Center Freq 2.440000000 GHz Center Freg: 2.440000000 GHz Radio Std: None Frequency
AvglHold: 171

——
#IFGain:Low : Radio Device: BTS

Ref Offset 8.95 dB
Ref 30.00 dBm

CenterFreq
2.440000000 GHz

Center 2.44 GHz Span 4 MHz m—
#Res BW 30 kHz #VBW 100 kHz Sweep 4.267 ms ep

Occupied Bandwidth Total Power

1.0181 MHz Erasmsns
Transmit Freq Error -32.949 kHz OBW Power 99.00 % dHz
x dB Bandwidth 675.7 kHz x dB -6.00 dB

Occupied Bandwidth_BLE_2480_1M
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Agilent Spectrum Analyzer - Occupied BW
SO R ] .1 N\ ALIGN OFF 09:07:00 AM May 27, 2022

Center Freq 2.480000000 GHz Radio Std: None
MFGain:Low B Radio Device: BTS

Frequency

Ref Offset 8.95 dB
Ref 30.00 dBm

Center 2.48 GHz Span 4 MHz
HRes BW 30 kHz #VBW 100 kHz Sweep 4.267 ms|
Occupied Bandwidth Total Power
1.0256 MHz remesns
Transmit Freq Error -30.152 kHz OBW Power 99.00 % OHz
x dB Bandwidth 692.8 kHz x dB -6.00 dB

Occupied Bandwidth BLE 2402 _2M

Agilent Spectrum Analyzer - Occupied BW
SoiesiEacE ] B AW ALTGN OFF 04:16:28 PM May 28, 2022

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 111

——
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Frequency

Ref Offset8.81 dB
Ref 30.00 dEBm

Center Freq
2.402000000 GHz

Center 2.402 GHz Span 4 MHz

#Res BW 30 kHz #VBW 100 kHz Sweep 4.267 ms| CF Step

400.000 kHz
R R Auto Man
Occupied Bandwidth Total Power

2.0346 MHz ——
Transmit Freq Error -26.081 kHz OBW Power 3 O Hz
x dB Bandwidth x dB

MsG sTATUS

Occupied Bandwidth BLE 2440 2M
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Agilent Spectrum Analyzer - Occupied BW
R R il | e R R (£SO QR C R | 11 iy 04:21:30 PI May 28, 2022
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
== Trig: Free Run Avg|Hold: 191
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 8.95 dB
Ref 30.00 dBm

Span 4 MHz
H#VBW 100 kHz Sweep 4.267 ms

Occupied Bandwidth Total Power

2.0301 MHz Freq Offset
Transmit Freq Error -31.420 kHz OBW Power 99.00 % G He
x dB Bandwidth 1.418 MHz x dB -6.00 dB

Occupied Bandwidth BLE 2480 2M

Agilent Spectrum Analyzer - Occupied BW
QR i e o | o e et s i S S | I 1 TGN OFF 04:24:08 PM May 28, 2022

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
> Trig:Free Run Avg|Hold: 1i1

HIFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 8.95 dB
Ref 30.00 dBm

Center 2.48 GHz Span 4 MHz

CF Step
#VBW 100 kHz Sweep 4.267 ms 400,000 kHz

Man
Occupied Bandwidth Total Power 7.79 dBm

2.0338 MHz Freq Offset

Transmit Freq Error -39.654 kHz OBW Power 99.00 % o Hez
x dB Bandwidth 1.104 MHz x dB
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3.Maximum peak conducted output power
Power[dBm]
Test Mode Test Channel LimitfdBm] | Verdict
1M 2M
BLE 2402 -1.65 -1.36 30 PASS
BLE 2440 -1.08 -0.83 30 PASS
BLE 2480 -1.36 -1.17 30 PASS
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Maximum peak conducted output power BLE 2402 1M

Agilent Spectrum Analyzer - Swept SA
R L e R i £S5 0 e A SENSEINT] £ ALIGH OFF 02:41:19 PM May 27, 2022

Center Freq 2.402000000 GHz #Avg Type: RMS TRAGE Frequency
PHO: Fast —»~ Trig: Free Run AvglHold: 10110
IFGain:Low #Atten: 20 4B

Mkr1 2.402 009 GHz R U
Ref Offset8.81 dB
19 dB!dlv RZf 1;710 dBm -1.653 dBm

Center Freq
2.402000000 GHz

StartFreq
2.389500000 GHz

Stop Freq
2.414500000 GHz

CF Step
2.500000 MHz
Auto Man

Freq Offset
0 Hz

Agilent Spectrum Amlyzs.-r Swept SA

O Lsiean s |5 S 0 iy G | | : AN\ALIGN OFF : Frequenc

Center Freq 2 440000000 GHz : #Avg Type: RMS q i
RO Fost = Trig:Free Run AvglHold: 10410
IFGain:Low #Atten: 20 dB

Ref Offset 8.95 dB
10 dBIdlv Ref 10.00 dBm

Center Freq

2.440000000 GHz

StartFreq
2.427500000 GHz

#VBW 8.0 MHz Sweep 1.067 ms (8001 pts)

Jusa STATUS

Maximum peak conducted output power_ BLE_ 2480 1M
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Agilent Spectrum Analyzer - Swept SA
S 7 R Lstisietl| B RE RS | 01 G RE G e SENSETINT D\ ALIGN OFF 02:44:032 P May 27, 2022
Center Freq 2.480000000 GHz : #Avg Type: RMS

PHO: Fast —+~ Trig: Free Run AvglHold: 10110

IFGain:Low #Atten: 20 JdB

Frequency

Auto Tune
Ref Offset 8.95 dB
Ref 10.00 dBm

Center Freq
2.480000000 GHz

StartFreq
2.467500000 GHz

Stop Freq
2.492500000 GHz

CF Step
2.500000 MHz
Auto Man

Freq Offset
0 Hz

Center 2.48000 GHz Span 25.00 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)

Maximum peak conducted output power BLE 2402 2M

Agilent Spectrum Analyzer - Swapt SA
QO i . e 5 o | : MALIGN SFF 04:18:46 PM May 28, 2022
Center Freq 2.402000000 GHz #Avg Type: RMS TS

PNO: Fa:

Frequency

Trig: Free Run AvglHold: 10110
#Atten: 20 dB

Mkr1 2.401 528 GHz Auto Tune
Ref Offset 881 dB 01 528 GHz

Ref 10.00 dBm

Center Freq
2.402000000 GHz

StartFreq
2.389500000 GHz

Stop Freq
2.414500000 GHz

CF Ste|
2.500000 MHz
uto Man

Freq Offset
0 Hz

Center 2.40200 GHz Span 25.00 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)

Maximum peak conducted output power_BLE_2440 2M
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Agilent Spectrum Analyzer - Swept SA

QR el e R s 6 S0 o R oo ettt : A\ALIGN OFF 04:21:48 PM May 28, 2022

Center Freq 2.440000000 GHz . #Avg Type: RMS
PHO: Fost > Trig: Free Run AvglHold: 1010
IFGain:Low #Atten: 20 dB

Frequency

Auto Tune
Ref Offset 8.95 dB
Ref 10.00 dBm -0.828 dBm

Center Freq
2.440000000 GHz

StartFreq
2.427500000 GHz

sStop Freq
2.452500000 GHz

CF Step
2.500000 MHz
Auto Man

Freq Offset
0 Hz

Center 2.44000 GHz Span 25.00 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)

Agilent Spectrum Analyzer - Swept SA

- | T B e A\ BUIGH OFF

Center Freq 2.480000000 GHz . #Avg Type: RMS
'PNO: Fast —»— Trig:Free Run Avg|Hold: 10110
IFGain:Low #Atten: 20 dB

Frequency

Mkr1 2.479 366 GHZ G U
Ref Offset 8.95 dB
Ref 10.00 dBm 1.172 dBm

Center Freq
2.480000000 GHz

StartFreq
2.467500000 GHz

Stop Freq
2.492500000 GHz

CF Step
2.500000 MHz
Auto Man

Freq Offset
0Hz

Center 2.48000 GHz Span 25.00 MHz
#VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
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4.Maximum Peak power spectral density
PSD[dBm/3kHz]
Test Mode Test Channel Limit[dBm/3kHz]| Verdict
1M 2M
BLE 2402 -2.18 -15.51 8.00 PASS
BLE 2440 -3.75 -14.84 8.00 PASS
BLE 2480 -1.25 -14.18 8.00 PASS
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Maximum Peak power spectral density BLE 2402 1M

Agilent Spectrum Analyzer - Swept SA
B R e o | ! £\ SLIGH OFF 00:02:42 AM May 27, 2022

Center Freq 2.402000000 GHz i #Avg Type: RMS TRAGE Frequency

10 ddelv

AvglHold: 10110

Mkr1 2.402 007 2 GHz
ST 2183 dEm

----“

Center 2.4020000 GHz pan 1.035 MHz
#Res BW 3.0 kHz Sweep 109.1 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA
B s e b 50 s o s ; A\ALIGN OF Erme—
Center Freq 2.440000000 GHz #Avg Type: RMS q v

10 dB/div
Log

Trig: Free Run AvglHold: 10110
#Atten:

Ref Offset 8.95 dB
Ref 8.95 dBm

CenterFreq

2.440000000 GHz

StartFreq
2.439480325 GHz

#VBW 10 kHz Sweep 109.6 ms (1001 pts)|
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5.Band-edge for RF Conducted Emissions
Carrier Max. Spurious Level Limit
Test Test Power{dBm] [dBm] [dBm] i
Verdict
Mode Channel
1M 2M 1M 2M 1M 2M
BLE 2402 5.74 -2.83 -57.52 -36.05 -14.26 | -22.83 | PASS
BLE 2480 5.75 -3.16 -63.68 -67.39 -14.25 | -23.16 | PASS
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6.RF Conducted Spurious Emissions
¢ Max. Level Limit
Test | Test |StartFre|StopFre RBW|VBW PR [dBm] [dBm] Verdict
Mode (Channel| [MHz] | [MHz] |[kHz]|[kHz]
iM | 2M 1M 2M 1M 2M
BLE | 2402 30 10000 | 100 | 300 |-2.15( -2.92 [-51.95|-50.11|<-22.15|<-22.92| PASS
- - - <- <-
BLE | 2402 | 10000 | 26000 | 100 | 300 2145 -2.921 4558045 450 22 145 | 22 921 PASS
BLE | 2440 30 10000 | 100 | 300 |-1.46| -2.89 |-52.64|-52.68|<-21.46|<-22.89| PASS
- - - <- <-
BLE | 2440 | 10000 | 26000 | 100 | 300 1457 -2.885 44 622|143 835| 21 457 | 22 885 PASS
BLE | 2480 30 10000 | 100 | 300 |-1.91| -2.96 |-53.59|-53.64[<-21.91|<-22.96| PASS
- - - <- <-
BLE | 2480 | 10000 | 26000 | 100 | 300 1908 -2.964 44.250|43.184| 21908 | 22.964 PASS
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