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1 ADMINISTRATIVE DATA (GENERAL INFORMATION)

1.1 Identification of the Testing Laboratory

Company Name Shenzhen BALUN Technology Co., Ltd.

Address Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi Road,
Nanshan District, Shenzhen, Guangdong Province, P. R. China

Phone Number +86 755 6685 0100

1.2 ldentification of the Responsible Testing Location

Test Location Shenzhen BALUN Technology Co., Ltd.

Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi Road,
Nanshan District, Shenzhen, Guangdong Province, P. R. China

The laboratory has been listed by Industry Canada to perform
electromagnetic emission measurements. The recognition numbers of
test site are 11524A-1.

The laboratory is a testing organization accredited by FCC as a
accredited testing laboratory. The designation number is CN1196.

The laboratory is a testing organization accredited by American
Association for Laboratory Accreditation(A2LA) according to ISO/IEC
17025.The accreditation certificate is 4344.01.

The laboratory is a testing organization accredited by China National
Accreditation Service for Conformity Assessment (CNAS) according to
ISO/IEC 17025. The accreditation certificate number is L6791.

All measurement facilities used to collect the measurement data are
located at Block B, FL 1, Baisha Science and Technology Park, Shahe
Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R.
China 518055

Address

Accreditation
Certificate

Description

1.3 Laboratory Condition

Ambient Temperature | 20°C to 25°C
Ambient Relative
Humidity

Ambient Pressure 100 kPa to 102 kPa

45% to 55%

1.4 Announce
(1) The test report reference to the report template version v6.9.

(2) The test report is invalid if not marked with the signatures of the persons responsible for preparing and
approving the test report.

(3) The test report is invalid if there is any evidence and/or falsification.

(4) The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein.

(5) This document may not be altered or revised in any way unless done so by BALUN and all revisions are duly
noted in the revisions section.

(6) Content of the test report, in part or in full, cannot be used for publicity and/or promotional purposes without
prior written approval from the laboratory.
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2 PRODUCT INFORMATION

2.1 Applicant Information

Applicant SG Wireless Limited
Unit 4, 5/F, Sun Fung Industrial Building, 8 Ma Kok Street, Tsuen
Wan New Territories, Hong Kong

Address

2.2 Manufacturer Information

Manufacturer SG Wireless Limited
Unit 4, 5/F, Sun Fung Industrial Building, 8 Ma Kok Street, Tsuen
Wan New Territories, Hong Kong

Address

2.3 Factory Information

Factory Dongguan Macson Electronics Ltd.
Address No.5, Jun Da Lu, DongKeng, Dongguan, Guangdong China 523451
2.4 General Description for Equipment under Test (EUT)

EUT Name SGW111X BLE module

Model Name Under Test | SGW1110, SGW1111

Series Model Name SGW1110, SGW1111
SGW1110: Bluetooth Low Energy module with integrated PCB

Description of Model antenna

name differentiation SGW1111: Bluetooth Low Energy module with U.FL connector for
external antenna

Hardware Version V0.0

Software Version V1.0

Dimensions (Approx.) N/A

Weight (Approx.) N/A
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2.5 Technical Information

The requirement for the following technical information of the EUT was tested in this report:
DTS

GFSK

[ ] Mobile

[] Portable

X Fix Location

1 Mbps, 2 Mbps

The frequency range used is 2400 MHz to 2483.5 MHz.
40 (at intervals of 2 MHZz)

0 (2402 MHz), 19 (2440 MHz), 39 (2480 MHz)

PCB Antenna

External Antenna

2 dBi

3 dBi

50Q

N/A
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2.6 Additional Instructions

EUT Software Settings:

X  Special software is used.
The software provided by client to enable the EUT under
transmission condition continuously at specific channel
frequencies individually.

Mode

Power level setup in software

Test Software Version | J-Link RTT Viewer V6.40
Support Units Description Manufacturer Model
(Software installation
: Notebook Lenovo X220
media)
Mode Channel Frequency (MHz) Soft Set
CHO 2402 TX LEVEL is built-in set
GFSK CH19 2440 parameters and cannot
CH39 2480 be changed and selected.

Run Software

B J-Link RTT Viewer V6.40 k= G e
| File Terminals Input Logging Help

Log All Terminals Terminal O ‘

DITM command
start time:
start time:
ok: 0x0000

o oW
(==
v v Im s

(=]
o
v

| _Enter | Clear

| RTT Viewer connected. 0.000 MB
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3 SUMMARY OF TEST RESULTS

3.1 Test Standards

No. Identity Document Title
47 CFR Part 15, Subpart C
(10-1-17 Edition)

1 Miscellaneous Wireless Communications Services

Guidance for compliance measurements on digital transmission
KDB 558074 D01 15.247 ) )
2 i system, frequency hopping spread spectrum system, and hybrid
Meas Guidance v05r02 ) i i
system devices operating under section 15.247 of the FCC rules

3 RSS-Gen General Requirements for Compliance of Radio Apparatus
(Issue 5, Mar. 2019) g P PP

RSS-247 Digital Transmission Systems (DTSs), Frequency Hopping
4 Systems(FHSs) and Licence-Exemp Local Area Network (LE-
(Issue 2, February 2017) .
LAN) Devices
American National Standard for Testing Unlicensed Wireless
Devices

5 ANSI| C63.10-2013
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3.2 Verdict
No. | Description FCC Part No. ISED Part No. Channel Test Result Verdict
Ant
1 | orenna 15.203 RSS-247, 5.4 () N/A - Passhot!
Requirement
Low/Middle/
2 | Output Power 15.247(b) RSS-247, 5.4 (d) High ANNEX A1 Pass
O ied RSS-GEN, 6.7, Low/Middle/
3 | Ceeupe 15.247(a) OWIMIACI®T 1 ANNEX A2 |  Pass
Bandwidth RSS-247, 5.2 (a) High
t
Conducted Low/Middle/
4 | Spurious 15.247(d) RSS-247, 5.5 High ANNEXA.3 Pass
Emission 9
Band
5 | Edge(Authorized- 15.247(d) RSS-247, 5.5; Low/ High ANNEX A.4 Pass
band band-edge)
Conducted Low/Middle/
6 | ~onaucte 15.207 RSS-GEN, 8.8 oWIeI®T | ANNEXA5 | Pass
Emission High
Radiated
adiate 15.209 Low/Middle/
7 | Spurious RSS-247,5.5 ) ANNEX A.6 Pass
o 15.247(d) High
Emission
Band .
_ 15.209 Low/Middle/
8 | Edge(Restricted- RSS-247,5.5 , ANNEXA.7 Pass
15.247(d) High
band band-edge)
Power spectral Low/Middle/
g | oWerse 15.247(¢) | RSS-247,5.2 (b) Wi ANNEXAS8 | Pass
density (PSD) High
Receiver
10 | Spurious - RSS-Gen, 7.4 - N/A N/ANote2
Emissions
Note ': The EUT has a permanently and irreplaceable attached antenna, which complies with the
requirement FCC 15.203.
Note 2: Only radio communication receivers operating in stand-alone mode within the band 30-960 MHz,
as well as scanner receivers, are subject to Industry Canada requirements, so this test is not applicable.
Note 3: The only difference between the EUT (test samples in this report) and testing sample of report No.
BL-SZ1940524-601 (FCC ID: 2AS9401) (ISED Number: 25021-01), which issued by Shenzhen BALUN
Technology Co., Ltd. on Jun. 26, 2019 are:
1. SGW1110 and SGW1111 are used 4 layers PCB and small size.
2. SGW1110: Bluetooth Low Energy module with integrated PCB antenna.
3. SGW1111: Bluetooth Low Energy module with u.FL connector for external antenna.
4. Updated EUT name, model name, hardware version and software version.
So Radiated Spurious Emission and Band Edge(Restricted-band band-edge) were retested in this report.
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4 GENERAL TEST CONFIGURATIONS

4.1 Test Environments

Report No.: BL-SZ19C0646-601

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

Relative Humidity

45% to 55%

Atmospheric Pressure

100 kPa to 102 kPa

Temperature

NT (Normal Temperature)

+22°C to +25°C

Working Voltage of the EUT NV (Normal Voltage) 3.3V
4.2 Test Equipment List
Description Manufacturer Model Serial No. Cal. Date Cal. Due
Spectrum Analyzer ROHDE&SCHWARZ FSV-30 103118 2019.06.13 | 2020.06.12
Switch UBn;ts";'th OSP- | ROHDE&SCHWARZ |  0SP120 101270 | 2019.06.13 | 2020.06.12
EMI Receiver KEYSIGHT N9038A MY53220118 | 2019.10.29 | 2020.10.28
EMI Receiver ROHDE&SCHWARZ ESRP 101036 2019.06.13 | 2020.06.12
LISN SCHWARZBECK NSLK 8127 8127-687 2019.06.13 | 2020.06.12
Bluetooth Tester ROHDE&SCHWARZ CBT 101005 2019.06.15 | 2020.06.14
DC Power Supply ROHDE&SCHWARZ | HMP2020 018141664 2019.06.18 | 2020.06.17
Power Splitter KMW DCPD-LDC | 1305003215 -- --
Power Sensor ROHDE&SCHWARZ | NRP-Z21 103971 2019.06.15 | 2020.06.14
Attenuator (20 dB) KMW ZA-S1-201 110617091 2019.01.09 | 2020.01.08
Attenuator (6 dB) KMW ZA-S1-61 1305003189 | 2019.01.09 | 2020.01.08
Temperature Chamber AHK SP20 1412 2019.06.24 | 2020.06.23
Test Antenna-
SCHWARZBECK FMzZB 1519 1519-037 2017.11.09 | 2020.11.08
Loop(9 kHz-30 MHz)
Test Antenna-
Bi-Log(30 MHz-3 GHz) SCHWARZBECK VULB 9163 9163-624 2018.08.22 | 2020.08.21
Test Antenna- BBHA
Horn(1-18 GHz) SCHWARZBECK 9120D 9120D-1148 | 2018.07.22 | 2020.07.21
Test Antenna- LB-

Horn (18-40 GHz) A-INFO 180400KE J211060273 | 2019.01.05 | 2021.01.04
Anechoic Chamber RAINFORD 9IM*6m*6m N/A 2017.02.21 | 2020.02.20
Anechoic Chamber | T e Electronic Co., | 20.10711.60 N/A 2018.07.19 | 2020.07.18

Ltd *7.35m
Shielded Enclosure ChangNing CN-130701 130703 -- --
Signal Generator ROHDE&SCHWARZ | SMB100A 177746 2019.08.23 | 2020.08.22
Power Amplifier OPHIR RF 5225F 1037 2019.02.28 | 2020.02.27
Power Amplifier OPHIR RF 5273F 1016 2019.02.28 | 2020.02.27
Directional Coupler Werlantone C5982-10 109275 N/A N/A
Directional Coupler Werlantone CHP-273E S00801z-01 N/A N/A
Sound Level Meter B&K NL-20 00844023 2019.11.12 | 2020.11.11
Ear Simulator B&K 4185 2409449 2019.11.12 | 2020.11.11
Ear Simulator B&K 4195 2418189 2019.11.12 | 2020.11.11
Audio analyzer B&K UPL 16 100129 2019.11.12 | 2020.11.11
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Description Manufacturer Model Serial No. Cal. Date Cal. Due
Software BALUN BL410 - - -
Cable ROHDE&SCHWARZ | JUNFLON | APR0914004 | 2019.01.09 | 2020.01.08

4.3 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.

Measurement Value

Occupied Channel Bandwidth +4%
RF output power, conducted +1.4 dB
Power Spectral Density, conducted +2.5dB
Unwanted Emissions, conducted +2.8 dB
All emissions, radiated +5.4 dB

Temperature +1°C

Humidity 4%
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4.4 Description of Test Setup
441 For Antenna Port Test

Conducted value (dBm) = Measurement value (dBm) + cable loss (dB)

For example: the measurement value is 10 dBm and the cable loss is 0.5dB, then the conducted value (dBm) = 10
dBm + 0.5 dB = 10.5 dBm

-Signal Generator

‘Vector Signal Generator

>Display

-Spectrum Analyzer

OSP
EUT
l|1'|1l||l1]‘ill'||l‘11l
T
1 w il ilﬂ]lhi PC
(Diagram 1)
4.4.2 For AC Power Supply Port Test
AT A “Semz > Communication
| : ; Antenna
EUT (RF Module)
7 <
- 2]
f\ ! Pulse Limiter
< 80cm > | . LISN
\, ./ -0 o Receiver
i —7
. Service
Supplier
(Diagram 2)
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44.3 For Radiated Test (Below 30 MHz)

.. BL-SZ19C0646-601

Antenna

S pea

EMI Receiver

ol
b |

(Diagram 3)
444 For Radiated Test (30 MHz-1 GHz)

Spoctrum AnalyZer

Preamplificr

(Diagram 4)
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445  For Radiated Test (Above 1 GHz)

Antenna

Spectrum Analyzer

Preamplifier

(Diagram 5)
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4.5 Measurement Results Explanation Example

451 For conducted test items:

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

The spectrum analyzer offset is derived from RF cable loss and attenuator factor.

Offset = RF cable loss + attenuator factor.

4.5.2 Forradiated band edges and spurious emission test:
E = EIRP — 20log D + 104.8

where:
E = electric field strength in dBuV/m,
EIRP = equivalent isotropic radiated power in dBm

D = specified measurement distance in meters.
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5 TESTITEMS

5.1 Antenna Requirements
5.1.1 Relevant Standards

FCC §15.203 & 15.247(b); RSS-247, 5.4 (f)

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible
party shall be used with the device. The use of a permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator shall be considered sufficient to comply with the provisions of this section.
The manufacturer may design the unit so that a broken antenna can be replaced by the user, but the use of a
standard antenna jack or electrical connector is prohibited. This requirement does not apply to carrier current
devices or to devices operated under the provisions of § 15.211, § 15.213, § 15.217, § 15.219, or § 15.221. Further,
this requirement does not apply to intentional radiators that must be professionally installed, such as perimeter
protection systems and some field disturbance sensors, or to other intentional radiators which, in accordance with
§ 15.31(d), must be measured at the installation site. However, the installer shall be responsible for ensuring that
the proper antenna is employed so that the limits in this part are not exceeded.

If directional gain of transmitting antennas is greater than 6 dBi, the power shall be reduced by the same level in
dB comparing to gain minus 6 dBi. For the fixed point-to-point operation, the power shall be reduced by one dB for
every 3 dB that the directional gain of the antenna exceeds 6 dBi. The use of a permanently attached antenna or
of an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with
the FCC rule.

5.1.2 Antenna Anti-Replacement Construction

The Antenna Anti-Replacement as following method:
Model Name: SGW1010

Protected Method Description

The antenna is embedded in the An embedded-in antenna design is used.
product.

Reference Documents Item

Photo Please refer to the EUT Photo documents.

Model Name: SGW1011
Protected Method Description
Compliance with 15.203, use of a
standard antenna jack or electrical | The antenna is the unique connector with a wire antenna.
connector is prohibited.

Reference Documents ltem
Photo Please refer to the EUT Photo documents.

5.1.3 Antenna Gain

The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum peak output
power limit.
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5.2 Output Power
5.2.1 Test Limit

FCC § 15.247(b)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt.
As an alternative to a peak power measurement, compliance with the one Watt limit can be based on a
measurement of the maximum conducted output power. Maximum Conducted Output Power is defined as the total
transmit power delivered to all antennas and antenna elements averaged across all symbols in the signaling
alphabet when the transmitter is operating at its maximum power control level. Power must be summed across all
antennas and antenna elements.

RSS-247, 5.4 (d)

For DTSs employing digital modulation techniques operating in the bands 902-928 MHz and 2400-2483.5 MHz,
the maximum peak conducted output power shall not exceed 1W. Except as provided in Section 5.4(5), the e.i.r.p.
shall not exceed 4 W.

5.2.2 Test Setup

See section 4.4.1 for test setup description for the antenna port. The photo of test setup please refer to ANNEX B.
5.2.3 Test Procedure

a) Maximum peak conducted output power

This procedure shall be used when the measurement instrument has available a resolution bandwidth that is
greater than the DTS bandwidth.

Set the RBW = DTS bandwidth.

Set VBW = 3 x RBW.

Set span = 3 x RBW

Sweep time = auto couple.

Detector = peak.

Trace mode = max hold.

Allow trace to fully stabilize.

Use peak marker function to determine the peak amplitude level.
b) Measurements of duty cycle

The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between bins on
the sweep are sufficient to permit accurate measurements of the on and off times of the transmitted signal.

Set the center frequency of the instrument to the center frequency of the transmission.
Set RBW = OBW if possible; otherwise, set RBW to the largest available value.
Set VBW = RBW. Set detector = peak or average.

The zero-span measurement method shall not be used unless both RBW and VBW are > 50/T and the number of
sweep points across duration T exceeds 100. (For example, if VBW and/or RBW are limited to 3 MHz, then the
zero-span method of measuring duty cycle shall not be used if T < 16.7 microseconds.)
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524 Test Result

Please refer to ANNEX A.1.

19/106



@@n Report No.: BL-SZ19C0646-601

5.3 Occupied Bandwidth
5.3.1  Limit

FCC §15.247(a); RSS-247, 5.2 (a); RSS-GEN, 6.7

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In order to make an
accurate measurement, set the span greater than RBW. The 6 dB bandwidth must be greater than 500 kHz.

5.3.2 Test Setup

See section 4.4.1 for test setup description for the antenna port. The photo of test setup please refer to ANNEX B.
5.3.3 Test Procedure

Use the following spectrum analyzer settings:

Set RBW = 100 kHz.

Set the video bandwidth (VBW) = 3 RBW.

Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

Measure the maximum width of the emission that is constrained by the frequencies associated with the two
outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the maximum
level measured in the fundamental emission.

5.34 Test Result

Please refer to ANNEX A.2.
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5.4 Conducted Spurious Emission
54.1 Limit

FCC §15.247(d); RSS-247, 5.5

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.

5.4.2 Test Setup
See section 4.4.1 for test setup description for the antenna port. The photo of test setup please refer to ANNEX B.
5.4.3 Test Procedure

The DTS rules specify that in any 100 kHz bandwidth outside of the authorized frequency band, the power shall
be attenuated according to the following conditions:

a) If the maximum peak conducted output power procedure was used to demonstrate compliance as described in
9.1, then the peak output power measured in any 100 kHz bandwidth outside of the authorized frequency band
shall be attenuated by at least 20 dB relative to the maximum in-band peak PSD level in 100 kHz (i.e., 20 dBc).

b) If maximum conducted (average) output power was used to demonstrate compliance as described in 9.2, then
the peak power in any 100 kHz bandwidth outside of the authorized frequency band shall be attenuated by at least
30 dB relative to the maximum in-band peak PSD level in 100 kHz (i.e., 30 dBc).

c) In either case, attenuation to levels below the 15.209 general radiated emissions limits is not required.

The following procedures shall be used to demonstrate compliance to these limits. Note that these procedures can
be used in either an antenna-port conducted or radiated test set-up. Radiated tests must conform to the test site
requirements and utilize maximization procedures defined herein.

Reference level measurement:

Establish a reference level by using the following procedure:

Set instrument center frequency to DTS channel center frequency.
Set the span to = 1.5 times the DTS bandwidth.

Set the RBW = 100 kHz.

Set the VBW 2= 3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum PSD level.
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Emission level measurement:

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions (e.g., harmonics)
from the lowest frequency generated in the EUT up through the 10th harmonic. Typically, several plots are required
to cover this entire span.

Set the RBW = 100 kHz.

Set the VBW = 3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level.

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band (excluding restricted
frequency bands) are attenuated by at least the minimum requirements specified in 11.1 a) or 11.1 b). Report the
three highest emissions relative to the limit.

544 Test Result

Please refer to ANNEX A.3.
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5.5 Band Edge (Authorized-band band-edge)
5.5.1 Limit

FCC §15.247(d); RSS-247, 5.5

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.

5.5.2 Test Setup
See section 4.4.1 for test setup description for the antenna port. The photo of test setup please refer to ANNEX B.
5.5.3 Test Procedure

The following procedures may be used to determine the peak or average field strength or power of an unwanted
emission that is within 2 MHz of the authorized band edge. If a peak detector is utilized, use the procedure
described in 13.2.1. Use the procedure described in 13.2.2 when using an average detector and the EUT can be
configured to transmit continuously (i.e., duty cycle = 98%). Use the procedure described in 13.2.3 when using an
average detector and the EUT cannot be configured to transmit continuously but the duty cycle is constant (i.e.,
duty cycle variations are less than + 2 percent). Use the procedure described in 13.2.4 when using an average
detector for those cases where the EUT cannot be configured to transmit continuously and the duty cycle is not
constant (duty cycle variations equal or exceed 2 percent).

When using a peak detector to measure unwanted emissions at or near the band edge (within 2 MHz of the
authorized band), the following integration procedure can be used.

Set instrument center frequency to the frequency of the emission to be measured (must be within 2 MHz of the
authorized band edge).

Set span to 2 MHz
RBW = 100 kHz.

VBW = 3 x RBW.
Detector = peak.

Sweep time = auto.
Trace mode = max hold.

Allow sweep to continue until the trace stabilizes (required measurement time may increase for low duty cycle
applications)

Compute the power by integrating the spectrum over 1 MHz using the analyzer’s band power measurement
function with band limits set equal to the emission frequency (femission) + 0.5 MHz. If the instrument does not
have a band power function, then sum the amplitude levels (in power units) at 100 kHz intervals extending across
the 1 MHz spectrum defined by femission £ 0.5 MHz.

5.5.4 Test Result
Please refer to ANNEX A.4.
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5.6 Conducted Emission
56.1 Limit

FCC §15.207; RSS-GEN, 8.8

For an intentional radiator that is designed to be connected to the public utility (AC) power line, the radio frequency
voltage that is conducted back onto the AC power line on any frequency within the band 150 kHz to 30 MHz shall
not exceed the limits in the following table, as measured using a 50uH/50Q line impedance stabilization network
(LISN).

Frequency range Conducted Limit (dBuV)
(MHz) Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
0.50 - 30 60 50

5.6.2 Test Setup

See section 4.4.2 for test setup description for the AC power supply port. The photo of test setup please refer to
ANNEX B.

5.6.3 Test Procedure

The maximum conducted interference is searched using Peak (PK), if the emission levels more than the AV and
QP limits, and that have narrow margins from the AV and QP limits will be re-measured with AV and QP detectors.
Tests for both L phase and N phase lines of the power mains connected to the EUT are performed. Refer to
recorded points and plots below.

Devices subject to Part 15 must be tested for all available U.S. voltages and frequencies (such as a nominal 120
VAC, 50/60 Hz and 240 VAC, 50/60 Hz) for which the device is capable of operation. A device rated for 50/60 Hz
operation need not be tested at both frequencies provided the radiated and line conducted emissions are the same
at both frequencies.

56.4 Test Result

Please refer to ANNEX A.5.
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5.7 Radiated Spurious Emission
5.7.1 Limit

FCC §15.209&15.247(d); RSS-GEN, 8.9; RSS-247, 5.5

Radiated emission outside the frequency band attenuation below the general limits specified in FCC section
15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined in FCC
section 15.205(a), must also comply with the radiated emission limits specified in FCC section 15.209(a).

According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
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

Note:
1. Field Strength (dBuV/m) = 20*log[Field Strength (uV/m)].
2. In the emission tables above, the tighter limit applies at the band edges.

3. For Above 1000 MHz, the emission limit in this paragraph is based on measurement instrumentation
employing an average detector, measurement using instrumentation with a peak detector function,
corresponding to 20dB above the maximum permitted average limit.

4. For above 1000 MHz, limit field strength of harmonics: 54dBuV/m@3m (AV) and 74dBuV/m@3m (PK).

5.7.2 Test Setup

See section 4.4.3 to 4.4.5 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.7.3 Test Procedure

Since the emission limits are specified in terms of radiated field strength levels, measurements performed to
demonstrate compliance have traditionally relied on a radiated test configuration. Radiated measurements remain
the principal method for demonstrating compliance to the specified limits; however antenna-port conducted
measurements are also now acceptable to demonstrate compliance (see below for details). When radiated
measurements are utilized, test site requirements and procedures for maximizing and measuring radiated
emissions that are described in ANSI C63.10 shall be followed.

Antenna-port conducted measurements may also be used as an alternative to radiated measurements for
demonstrating compliance in the restricted frequency bands. If conducted measurements are performed, then
proper impedance matching must be ensured and an additional radiated test for cabinet/case spurious emissions
is required.
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General Procedure for conducted measurements in restricted bands:

a) Measure the conducted output power (in dBm) using the detector specified (see guidance regarding
measurement procedures for determining quasi-peak, peak, and average conducted output power, respectively).

b) Add the maximum transmit antenna gain (in dBi) to the measured output power level to determine the EIRP
level (see guidance on determining the applicable antenna gain)

¢) Add the appropriate maximum ground reflection factor to the EIRP level (6 dB for frequencies < 30 MHz, 4.7 dB
for frequencies between 30 MHz and 1000 MHz, inclusive and 0 dB for frequencies > 1000 MHz).

d) For devices with multiple antenna-ports, measure the power of each individual chain and sum the EIRP of all
chains in linear terms (e.g., Watts, mW).

e) Convert the resultant EIRP level to an equivalent electric field strength using the following relationship:
E = EIRP —20log D + 104.8

where:

E = electric field strength in dBpV/m,

EIRP = equivalent isotropic radiated power in dBm

D = specified measurement distance in meters.

f) Compare the resultant electric field strength level to the applicable limit.

g) Perform radiated spurious emission test.

Quasi-Peak measurement procedure

The specifications for measurements using the CISPR quasi-peak detector can be found in Publication 16 of the
International Special Committee on Radio Frequency Interference (CISPR) of the International Electrotechnical
Commission.

As an alternative to CISPR quasi-peak measurement, compliance can be demonstrated to the applicable emission
limits using a peak detector.

Peak power measurement procedure:

Peak emission levels are measured by setting the instrument as follows:
a) RBW = as specified in Table 1.

b) VBW = 3 x RBW.

c) Detector = Peak.

d) Sweep time = auto.

e) Trace mode = max hold.

f) Allow sweeps to continue until the trace stabilizes. (Note that the required measurement time may be longer for
low duty cycle applications).
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Table 1—RBW as a function of frequency

Frequency RBW

9-150 kHz 200-300 Hz
0.15-30 MHz 9-10 kHz
30-1000 MHz 100-120 kHz
> 1000 MHz 1 MHz

If the peak-detected amplitude can be shown to comply with the average limit, then it is not necessary to perform
a separate average measurement.

Trace averaging across on and off times of the EUT transmissions followed by duty cycle correction:

If continuous transmission of the EUT (i.e., duty cycle = 98 percent) cannot be achieved and the duty cycle is
constant (i.e., duty cycle variations are less than * 2 percent), then the following procedure shall be used:

a) The EUT shall be configured to operate at the maximum achievable duty cycle.

b) Measure the duty cycle, x, of the transmitter output signal as described in section 6.0.
¢) RBW =1 MHz (unless otherwise specified).

d) VBW = 3 x RBW.

e) Detector = RMS, if span/(# of points in sweep) < (RBW/2). Satisfying this condition may require increasing the
number of points in the sweep or reducing the span. If this condition cannot be satisfied, then the detector mode
shall be set to peak.

f) Averaging type = power (i.e., RMS).
1) As an alternative, the detector and averaging type may be set for linear voltage averaging.

2) Some instruments require linear display mode in order to use linear voltage averaging. Log or dB averaging
shall not be used.

g) Sweep time = auto.
h) Perform a trace average of at least 100 traces.

i) A correction factor shall be added to the measurement results prior to comparing to the emission limit in order to
compute the emission level that would have been measured had the test been performed at 100 percent duty cycle.
The correction factor is computed as follows:

1) If power averaging (RMS) mode was used in step f), then the applicable correction factor is 10 log(1/x), where
x is the duty cycle.

2) If linear voltage averaging mode was used in step f), then the applicable correction factor is 20 log(1/x), where
x is the duty cycle.

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than turning on and off
with the transmit cycle, then no duty cycle correction is required for that emission.

NOTE: Reduction of the measured emission amplitude levels to account for operational duty factor is not permitted.
Compliance is based on emission levels occurring during transmission - not on an average across on and off times
of the transmitter.
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Determining the applicable transmit antenna gain:

A conducted power measurement will determine the maximum output power associated with a restricted band
emission; however, in order to determine the associated EIRP level, the gain of the transmitting antenna (in dBi)
must be added to the measured output power (in dBm).

Since the out-of-band characteristics of the EUT transmit antenna will often be unknown, the use of a conservative
antenna gain value is necessary. Thus, when determining the EIRP based on the measured conducted power, the
upper bound on antenna gain for a device with a single RF output shall be selected as the maximum in-band gain
of the antenna across all operating bands, or 2 dBi, whichever is greater. However, for devices that operate in
multiple frequency bands while using the same transmit antenna, the highest gain of the antenna within the
operating band nearest in frequency to the restricted band emission being measured may be used in lieu of the
overall highest gain when the emission is at a frequency that is within 20 percent of the nearest band edge
frequency, but in no case shall a value less than 2 dBi be used.

See KDB 662911 for guidance on calculating the additional array gain term when determining the effective antenna
gain for a EUT with multiple outputs occupying the same or overlapping frequency ranges in the same band.

Radiated spurious emission test:

An additional consideration when performing conducted measurements of restricted band emissions is that
unwanted emissions radiating from the EUT cabinet, control circuits, power leads, or intermediate circuit elements
will likely go undetected in a conducted measurement configuration. To address this concern, a radiated test shall
be performed to ensure that emissions emanating from the EUT cabinet (rather than the antenna port) also comply
with the applicable limits.

For these cabinet radiated spurious emission measurements the EUT transmit antenna may be replaced with a
termination matching the nominal impedance of the antenna. Procedures for performing radiated measurements
are specified in ANSI C63.10. All detected emissions shall comply with the applicable limits.

The measurement frequency range is from 30MHz to the 10th harmonic of the fundamental frequency. The Turn
Table is actuated to turn from 0° to 360°, and both horizontal and vertical polarizations of the Test Antenna are
used to find the maximum radiated power. Mid channels on all channel bandwidth verified. Only the worst RB
size/offset presented.

The power of the EUT transmitting frequency should be ignored.

All Spurious Emission tests were performed in X, Y, Z axis direction. And only the worst axis test condition was
recorded in this test report.

Use the following spectrum analyzer settings:

Span = wide enough to fully capture the emission being measured
RBW =1 MHz for f 2 1 GHz, 100 kHz for f <1 GHz

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

574 Test Result

Please refer to ANNEX A.6.
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5.8 Band Edge (Restricted-band band-edge)
5.8.1 Limit

FCC §15.209&15.247(d); RSS-GEN, 8.10; RSS-247, 5.5

Radiated emission outside the frequency band attenuation below the general limits specified in FCC section
15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined in FCC
section 15.205(a), must also comply with the radiated emission limits specified in FCC section 15.209(a).

5.8.2 Test Setup

See section 4.4.3 to 4.4.5 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.8.3 Test Procedure

The measurement frequency range is from 9 kHz to the 10th harmonic of the fundamental frequency. The Turn
Table is actuated to turn from 0° to 360°, and both horizontal and vertical polarizations of the Test Antenna are
used to find the maximum radiated power. Mid channels on all channel bandwidth verified. Only the worst RB
size/offset presented.

The power of the EUT transmitting frequency should be ignored.

All Spurious Emission tests were performed in X, Y, Z axis direction. And only the worst axis test condition was
recorded in this test report.

Use the following spectrum analyzer settings:

Span = wide enough to fully capture the emission being measured
RBW = 1 MHz for f 2 1 GHz, 100 kHz for f < 1 GHz

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

For measurement below 1GHz, If the emission level of the EUT measured by the peak detector is 3 dB lower than
the applicable limit, the peak emission level will be reported, Otherwise, the emission measurement will be repeated
using the quasi-peak detector and reported.

For transmitters operating above 1 GHz repeat the measurement with an average detector.
1.1.1 Test Result
Please refer to ANNEX A.7.
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5.9 Power Spectral density (PSD)
5.9.1  Limit

FCC §15.247(e); RSS-247, 5.2 (b)

The same method of determining the conducted output power shall be used to determine the power spectral density.
If a peak output power is measured, then a peak power spectral density measurement is required. If an average
output power is measured, then an average power spectral density measurement should be used.

The transmitter power spectral density conducted from the transmitter to the antenna shall not be greater than 8
dBm in any 3 kHz band during any time interval of continuous transmission. This power spectral density shall be
determined in accordance with the provisions of Section 5.4(4), (i.e. the power spectral density shall be determined
using the same method as is used to determine the conducted output power).

5.9.2 Test Setup

See section 4.4.1 (Diagram 1) for test setup description for the antenna port. The photo of test setup please refer
to ANNEX B.

5.9.3 Test Procedure

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz < RBW < 100 kHz.

Set the VBW = 3 RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the RBW.
If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
5.9.4 Test Result

Please refer to ANNEX A.7.
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ANNEX A TEST RESULT

Report No.: BL-SZ19C0646-601

A.1 Output Power, E.I.R.P, Duty Cycle

Built-in Antenna

Peak Power Test Data

Low 7.06 5.08 Pass
Middle 7.26 5.32 30 1000 Pass
High 7.48 5.60 Pass

E.[.R.P Test Data (For ISED)

Low 9.06 8.05 Pass
Middle 9.26 8.43 36 4000 Pass
High 9.48 8.87 Pass

Peak Power Test Data

Low 9.87 9.71 Pass
Middle 10.03 10.07 30 1000 Pass
High 10.23 10.54 Pass

E.[.R.P Test Data (For ISED)

Low 11.87 15.38 Pass
Middle 12.03 15.96 36 4000 Pass
High 12.23 16.71 Pass
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External Antenna

Peak Power Test Data

Low 6.22 4.19
Middle 6.27 4.24
High 6.31 4.28

30

1000

Report No.: BL-SZ19C0646-601

Pass

Pass

Pass

E.I.R.P Test Data (For ISED)

Low 9.22 8.36
Middle 9.27 8.45
High 9.31 8.53

36

4000

Pass

Pass

Pass

Peak Power Test Data

Low 7.99 6.30
Middle 8.13 6.50
High 8.09 6.44

30

1000

Pass

Pass

Pass

E.l.R.P Test Data (For ISED)

Low 9.99 9.98
Middle 10.13 10.30
High 10.09 10.21

36

4000

Pass

Pass

Pass
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Built-in Antenna
Test plots
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Built-in Antenna
Test plots

GFSK(BLE) -2 Mbps LOW CHANNEL GFSK(BLE) -2 Mbps MIDDLE CHANNEL
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External Antenna
Test plots
GFSK(BLE) -1 Mbps LOW CHANNEL GFSK(BLE) -1 Mbps MIDDLE CHANNEL
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External Antenna

Test plots
GFSK(BLE) -2 Mbps LOW CHANNEL GFSK(BLE) -2 Mbps MIDDLE CHANNEL
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Built-in Antenna

Duty Cycle Test Data

GFSK (BLE)-1 Mbps 0.390 0.624 62.50%

Test plots
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Duty Cycle Test Data

GFSK (BLE)-2 Mbps 0.206 0.625 32.96%

Test plots
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e 4le.a1 ps

50 dem ,”r ” EH ﬂ “'“1'"] 'Ihl"l L 1{1“” HMF '}" Pl

-70

<80 di

CF 2,44 GHz 691 pis 13341 s/
Markar
Type | Ref | Tre | Hevalue | yevalue | Function | Function Result |
I R I 11 200.64 s | .63 dim | |
| o1 w1 1 418,81 pis | 0.94 a8 | | |
pz| M1 1 625,29 s 1,90 4B
"
1 J (11111

Date: 100N 2019 1451:35
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External Antenna

Duty Cycle Test Data

Report No

.. BL-SZ19C0646-601

GFSK (BLE)-1 Mbps

0.393

0.626

62.78%

Test plots

Duty Cycle Test Data

GFSK (BLE)-1 Mbps

Spectrum [?!
Ref Level 15.00 dBm  Offset 7.23 di = RBW 1 Mz
Att 2508 @ SWT  L6ms @ VEW 3 Mz
SGL Count 1/1
Eln Clrw
k m[1] 6.23 dim)|
B T 27,40 3
o n1l1] -0|19 da|
= 23376 ps|
-1p de
- 1]
~30 din
-0
shiumppleaiy P Ilpfasphell |
L§
&0 da
70
~80 di

CF 2,44 GHz 691 pis 161.29 s/
Markar
Type | Ref | Tre | Hevalue | yvalue | Function | Function Result |
I R I 11 374 s | £.23 dbm | |
| o1 w1 1 233,76 pis | -0.19 68 | |
pz| M1 1 626,47 s -0.26 d8
"
1 ] T «&

Date: 18 MAY 2019 145816

GFSK (BLE)-2 Mbps

0.206

0.624

33.01%

Test plots

GFSK (BLE)-2 Mbps

&

Spectrum

At 20 8 - SWT
SGL Count 1/1

Ref Level 15.00 dBm  Offset 10.73 db & RBW 1 MHz
16 ms & VBW 3 MMz

|

m [
T

S— ML)

oif1]

7.43 dBm|

200.04 ps|
114 d)

418,42 3

L e L B

Lo 1ble o
P

-70

<80 di

CF 2,44 GHz
-

691 pts

161.29 E!!

Marker

Type | Ref | Tre | Hevalue |
w1 1

Function Result |

208.04 s |
418,42 is |
£24.13 s

T
pz| M1 1

Yovalue | Fusction |
7.43 dben | |
11408
1.50 g8

)|

]

Dater 100N 2019 140618
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A.2 Occupied Bandwidth

Built-in Antenna
Test Data

Report No.: BL-SZ19C0646-601

Low Channel 695.801 1046.310 2500
Middle Channel 700.195 1046.310 2500
High Channel 708.740 1050.651 2500

Low Channel 1134.766 2014.472 =500
Middle Channel 1134.766 2010.130 2500
High Channel 1130.615 2036.179 =500

External Antenna
Test Data

Low Channel 704.346 1041.968 =500
Middle Channel 713.135 1037.627 =500
High Channel 708.740 1046.310 =500

Low Channel 1143.555 1997.106 2500
Middle Channel 1134.766 2027.496 2500
High Channel 1134.766 2049.204 2500
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ﬁ‘ Report No.: BL-SZ19C0646-601

Built-in Antenna

Test plots
6 dB Bandwidth

GFSK (BLE) -1 Mbps LOW CHANNEL GFSK (BLE) -1 Mbps MIDDLE CHANNEL

Spectrum | n?] Spectrum I ?]
RefLovel 15.00 dBm  Offset 7.16 db @ RBW 100 kHz Ref Level 15.00 dim  Offset 7.23 0b = RBW 100 kriz
Att 2508 SWT 1545 = VBW 300 kH:  Mode auto FFT At 2543 BWT  19ps @ VBW 300kH:  Mode Auto FFT
5G4 Count 1000/1000 SGL Count 1000/1000
1Pk Man Tk Man
o > MLl 0,02 dbm| = T T in ™IL] 111 dbm|
7] IS T 240165210 GHz| i I - 2.43965210 GHz|
o 1 DES4 = e 6,85 dam| 1 1140 R 7. 04 dBm)|
; 2,40200000 GHz L. X / o 2.44001300 GHZ
.10 -10
20 20 de
-30 dem—1— .30 di
- ] jﬂ/_z’ ]
-s0 -50 dBm
60 din 40 di
<70 der -70
e 80 dem
CF 2,402 GHz 691 pis Span 9.0 MHz CF 2,44 GHz 691 pis Span 9.0 MHz
Morker Marker
Type | Ret | Tre | *-value | yvalue | Function | Function Result | Type | Ref | Tre | X-valus | vevalue | Function | Function Result |
M1 1 2.3016521 GHz 0.82 dbm | | I L5 R I 11 24306521 GHz | 111 dien | | |
o1 M1 1 6958 k2 | 0.03 48 AT 700.2 bz | -0.01 08 | I |
Mz 1l 2.402 GHz | 6,85 dim | | M2 |1 2440013 Gz 7.14 dim
i T & X e
JU J J

Date 18 MAY 2019 135615 DOate: 18 MAY 2019 1403 58

GFSK (BLE) -1 Mbps HIGH CHANNEL

Spectrum I [ng.]
Ref Level 15.00 dBm  Offset 7.24 b w RBW 100 kH:
Att 258 SWT 1645 @ VBW 300 kHz  Mode auto FFT
5G4 Count 1000/1000
1Pk Man
_— | Nz ] 1.7 dim|
"1 — 2.ATHE5Z10 GHz,
g T R 7.40 dBm|
2,48001300 GHz
-10
20
e
-30 dBm
7 ]
-s0
-60 dir
=70 dén
80 d&
CF 2,48 GHz 691 pis Span 9.0 Wiz
Markor
Type | Ref | Trc | X-value | y-value | Function | Function Result |
T O 24796521 GHz | 1.38 dim | | |
D1 M1 1] 708.74 kHz | -0.05 88 | |
M2 1 2.480013 GHz | 7.40 dim
I (11111111 J—
e J

Date 18 MAY 2019 14.06 44
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Built-in Antenna
99% Bandwidth

Report No.: BL-SZ19C0646-601

GFSK (BLE) -1 Mbps LOW CHANNEL GFSK (BLE) -1 Mbps MIDDLE CHANNEL

DOate: 18 MAY 2019 13:55 20

Date: 18 MAY 2018 140401

Spectrum 'é'] Spectrum o
Ref Level 7.42 dBm  Offset 7.16 0B = RBW 30 ihz Ref Level 7.65 dBm  Offset 7.23 b @ RBW 30 khz
Att 15dE SWT 63245 VBW 100kHz  Mode Auto FFT Att 15dE SWT £3.245  VBW 100kHz  Mode Auto FFT
SGL Count 50/50 SGL Count 50,50
TPi Man TPi Man
L M) 48,25 dim| M) 48,84 dim|
o dB =R \-«f’\& A0S GHz| @ dBm Hreer 2.44150000 GHz|
B . 1.046I0T696 MHz| , 0 e 1046309696 MHz
5 Ll ’L‘\_ re a0d r-n}‘(n \[L\_ L
Fo Fid M an I
" i " /! Y
.30 di e v Vil L a0 s "\\,J A,
TV T / Ll I
-0 \.,,\ 40 d -
M M
st o fadiend
40 di -0
-0 ~70 dBm
-80 di -80 de
-90 de: -90
CF 2,402 GHz 691 pis Span 3.0 Mz CF 2,44 GHz 691 pis Span 3.0 Mz
Marker Marker
Type | Ref | Tre | Hevalus | vewalue | Function | Function Result | Type | Ref | Tre | Hevalus | vewalue | Function | Function Result |
M1 | 1 2,403 Gz | 38,25 din | I | M1 | 1 24415 Gz | 38,84 dbn | I |
T |l 2,40149204 GMz | 12,75 dim | oce Bw | 1.046309656 Mz | T |l 2,43549204 GMz | ~13.12 dim | oce Bw | 1.046309656 Mz |
T2 |1 240263835 GHz ~11.70 dim T2 |1 244053835 GHz ~11.73 dim
M ] T e I ] L

K (BLE) -1 Mbps HIGH CHANNEL

&

Spectrum
Rel Level 7.87 dim  Offsel 7.24 b = RBW 30 ihz
Att 15dE SWT 63245 VBW 100kHz  Mode Auto FFT
SGL Count 50/50
TPi Man
MLl V971 |
0 de - — 2.48150000 GHz|
A Ock By 1050651230 MHz|
Tiut 12
-10 f), =<
20 dem - -
- N
&0 dim
=70 des
-0
CF 2,48 GHz 691 pis Span 3.0 Mz
Marker
Type | Ref | Tre | K-walue | ¥ -walue | Funetion | Fumnction Result |
M1 | 1 24815 GHz | ~48.71 dien | I |
T |l 2,47948336 Gz | 12,86 dim | oce Bw | 1.05065123 MHz |
T2 |1 2 48053401 GHz -12.38 dim
1 ! L

Dater 18 MAY 2018 14,0645
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ﬁ Report No.: BL-SZ19C0646-601

Built-in Antenna

Test plots
6 dB Bandwidth

GFSK (BLE) -2 Mbps LOW CHANNEL GFSK (BLE) -2 Mbps MIDDLE CHANNEL

Spectrum I 'é'] Spectrum I o
Ref Level 15.00 dBm  Offset 10,66 08 @ RBW 100 kHZ Ref Level 15.00 dBm  Offset 10.73 08 @ RBW 100 kHZ
Att 08 SWT 19 s @ VBW 300 kH:  Mode Auto FFT Att 08 SWT 1905 @ VBW 300 kH:  Mode Auto FFT
SGL Count 1000/1000 SGL Count 1000,/1000
TPi Man TPi Man
104 | Mi[1] 435 dibm| 104 b M) A.61 dim|
B - — PRty B T - i AHITE
5 “Mull L — SN 240144775 GHz] T I [ —— el 243944775 GHz]
P r M2[1] = 10,47 dBm| 5 1 M2[1] — 10,74 dBm|
Iy ‘k_,.ﬂnzmwun GHaz] s 244001300 GHZ
, e
-10 = -10 =
~1
~20 gem -20 ;..‘Ff
\ ud \
0 dn |40 du
-0 -0
~50 dBm ~50 dBm
40 de 40 de
70 70
-80 dim -80 dim
CF 2,402 GHz 691 pis Span 3.0 Mz CF 2,44 GHz 691 pis Span 3.0 Mz
Marker Marker
Type | Ref | Tre | Hevalue | vewalue | Function | Function Result | Type | Ref | Tre | Hevalue | vewalue | Function | Function Result |
Wi | 1] 240144775 Gz | 4.35 dm | I | Wi | 1] 243544775 Gz | 4.61 dim | I
o1 Wi 1 113477 Meiz | -0.05 d& | | | AT 113477 Meiz | -0.03 d& | | |
M2 |1 2,402 GHz 10.47 diim M2 |1 2.440017 Gz 10.74 dim
M ] T e I ] L
Date: 1. JUN 2019 14:41:00 Date: 10032019 144822

GFSK (BLE) -2 Mbps HIGH CHANNEL

A‘

Spectrum o
Ref Level 15.00 dBm  Offset 10.7+ 08 & RBW 100 kHz
ALt W0d8  SWT 19 us @ VBW 300 kH:  Mode Auto FFT
SGL Count 1000/1000
1Pk Man
adi e MA[1] .76 dibm|
O e [ — D1 247944775 GHz|
= D1 4554 dbrm = M2[1] 10.95 dBm)|
= .-«annulnn GHz|
-10 -
4}1"_{— \
50 de.
40
~50 dm
&0 da
-0
~80 di
CF 2.4 GHz 691 pls Span 3,0 MHz
Markar
Type | Ref | Tre | K-walue | ¥ -walu | Funetion | Fumnction Result |
M1 |1 247044775 GMz | 4.76 din | I
D1 Mi| 1] 1.13062 Mz | 0.16 a8 | | |
M2 [ 1 24800174 GHz 10.85 dim
1 J L

Date: 10209 145316
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Built-in Antenna
99% Bandwidth

GFSK (BLE) -2 Mbps LOW CHANNEL GFSK (BLE) -2 Mbps MIDDLE CHANNEL

&

Report No.: BL-SZ19C0646-601

&

Oate: 1.JUN 2019 14:41:05

Spectrum Spectrum
Ref Level 11.05 dBm  Offset 10,66 08 @ RBW 30 kHZ Ref Level 11.25 dim  Offset 10.73 08 @ RBW 30 kHZ
Att 15d8 BWT 83245 VBW 100kH:  Mode Auto FFT Att 15d8 BWT 83245 VBW 100kH:  Mode Auto FFT
SGL Count 50/50 SGL Count 50/50
TPi Man TPi Man
LITEN] ~45. 14 dBm| LITEN] ~45.60 dim|
& + {‘{ 2.40350000 GHz| & Fat ~ 2.44150000 GHz|
e 2.01447 1780 MHz| = 2.010130246 MHz|
o I"'\.IMN WV Mf\"k = 11 J,\_\_/'N vV N T/ 6N A 2.
<10 dén Yo <10 dén S va-
_(V/ il i HJ\-\ f/ s 3 f\/\\
-20 db \n‘ 20 4B <
P & Al | \\
P { |f= |
-50 dbs -50 dbs
&0 dB &0 dB
<70 dBam <70 dBam
80 db 80 db
CF 2,402 GHz 691 pis Span 3.0 Mz CF 2,44 GHz 691 pis Span 3.0 Mz
Marker Marker
Type | Ref | Tre | Hevalus | vewalue | Function | Function Result | Type | Ref | Tre | Hevalus | vewalue | Function | Function Result |
M1 | 1 2,403 Gz | <3514 dien | I | M1 | 1 24415 GHz | ~45.63 din | I |
T |l 2,40101881 Gz | 10,48 dim | oce Bw | 201447178 Mz | T |l 2,43500164 GMz | 5,67 dim | oce Bw | 2,010130246 Mz |
T2 |1 240303328 GHz -10.86 dim T2 |1 244104167 GHz -10.50 dim
M ] T e I ] L

Oate: 1. JUN 2019 14:4527

K (BLE) -2 Mbps HIGH CHANNEL

&

Spectrum
Ref Level 11.45 dBm  Offset 10.7+ 08 @ RBW 30 bz
t 1508 BWT  632ps  VBW 100 kHr  Mode Aute FFT
SGL Count 50/50
TPi Man
CITEY] ~¥2.05 dim|
oo n " 2.48150000 GHz|
T 2.006179450 MHz|
™ T4 L e Y
10 dB: L %
o _,;"n ""'JJ ™S
g i
B =
.50 di
-60 din
<70 di
-0
CF 2,48 GHz 691 pis Span 3.0 Mz
Marker
Type | Ref | Tre | K-walue | ¥ -walue | Funetion | Fumnction Result |
M1 | 1 24815 GHz | 42,85 din | I |
T |l 2,47501013 Gz | 10,50 dim | oce Bw | 203617945 Mz |
T2 |1 248104631 GHz -5.83 diim
1 ! L

Oate: 1. JUNZ019 146322
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ﬁ Report No.: BL-SZ19C0646-601

External Antenna

Test plots
6 dB Bandwidth

GFSK (BLE) -1 Mbps LOW CHANNEL GFSK (BLE) -1 Mbps MIDDLE CHANNEL

Spectrum I 'é'] Spectrum I o
Ref Level 15.00 dim  Offset 7.16 0b = RBW 100 krz Ref Level 15.00 dim  Offset 7.23 0b = RBW 100 kriz
Att 25 d8  BWT 19 ps & VAW 300 kHz  Mode Auto FFT Att 25 d8  BWT 19 ps & VBW 300 kHz  Mode Auto FFT
SGL Count 1000/1000 SGL Count 1000,/1000
Em W TPi Man
o L M) <010 dim| o Y M) 0.07 dim)|
o 240163916 GHz| ety 2.43963037 GHz|
M "“‘—-—'_"\--/‘a‘mu 5.96 dBm| it~ 1] 6.15 dBr
& i 2,040 ] : o 1 0,147 L : e
e e 2.40200430 GHz s Z.43999570 GHz
-10 -10
20d8 - 20d8
Wi “-.._/—”""\
-30 de .30 dB
 sordim—| B i
~50 dBm ~50 dBm
40 de 40 de
70 70
-80 dim -80 dim
CF 2,402 GHz 691 pis Span 3.0 Mz CF 2,44 GHz 691 pis Span 3.0 Mz
Marker Marker
Type | Ref | Tre | Hevalus | vewalue | Function | Function Result | Type | Ref | Tre | Hevalus | vewalue | Function | Function Result |
Wi | 1] 240163916 GHz | ~0.10 dim | I | Wi | 1] 243963037 GHz | 0.07 dm | I |
o1 Wi 1 704.35 kiiz | -0.03 g8 | | | AT 713.13 Mz | ~0.00 d& | | |
M2 |1 24020043 GHz £.96 dim M2 |1 24353957 GHz 6.15 dim
M ] T e I ] L
Date: 18 MAY 2018 145156 Date: 18 MAY 2019 145636

GFSK (BLE) -1 Mbps HIGH CHANNEL

A‘

Spectrum o
Ref Level 15.00 dim  Offset 7.23 0b = RBW 100 kriz
At 2568 BWT 16 y5 @ VBW 300 kHz  Mode Auto FFT
SGL Count 1000/1000
TPi Man
10 di a M) 0,19 dim|
o . 2ATUEIHTT GH2|
1 p238 H-Vﬂ\"_'_;\“"‘/hqll .24 dBm|
X el 247900260 GHz|
-10
-20 de
P, S
~30 db <
~50 dBm
50 88
70
-80 dim
CF 2,48 GHz 691 pis Span 3.0 Mz
Marker
Type | Ref | Tre | K-walue | ¥ -walue | Funetion | Fumnction Result |
M1, |1 247963477 GHz | 0.19 dm | I
o1 Wi 1 70974 kiiz | 0.05 d& | | |
M2 |1 2 47593826 GHz 6.24 dim
1 ) L

Date: 18 MAY 2019 145501
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External Antenna
99% Bandwidth

Report No.: BL-SZ19C0646-601

GFSK (BLE) -1 Mbps LOW CHANNEL GFSK (BLE) -1 Mbps MIDDLE CHANNEL

&

Dater 18 MAY 2015 145204

Spectrum 'é'] Spectrum
Ref Level 570 cBm  Offset 7.16 0B w RBW 30 bhs Ref Level 565 dBm  Offset 7.23 0B = RBW 30 bhz
Att 15de  SWT £3.245  VBW 100kHz  Mode Auto FFT Att 15dE  SWT 63245 VBW 100kHz  Mode Auto FFT
SGL Count 50/50 SGL Count 50,50
Tk Man Tk Man
o M) ~49.23 dim| e W M) 50,72 dim|
L~ 2. GHz| A"A) 2.44150000 GHZ|
= sl N "A’B’mﬂ o 1041960162 MHz| : ln!.f\ sl o, S 1037626628 MHz|
-10 di .10 dB i
J |
20 dem 7 20 dem - =
di . it di s
- v/ % poodll sl ¥ ¥ ol
40 dn - 40 dn
A )r h - e b\j\ﬂ 1
-60 dem -60 dem
70 di <70 i
-a0 -a0
90 dir 90 dir
CF 2,402 GHz 691 pis Span 9.0 Mz CF 2,44 GHz 691 pis Span 9.0 Mz
Marker Marker
Type | Ref | Tre | Hevalus | vewalue | Function | Function Result | Type | Ref | Tre | Hevalus | vewalue | Function | Function Result |
Wi | 1 2,4035 GHz | 45,23 dbm | | | Wi | 1 2.4415 GHz | 50,72 dbm | | |
a4l 240147502 GHz | 13,59 dim | Oce Bw | 1.041968162 MHz | a4l 2,43948336 GHz | 12,55 dim | Oce Bw | 1.037626628 Mz |
T2 [—1 2,40252058 GHz -12.59 dim T2 |1 2,44052068 GHz -12.37 dim
M ] T e I ] L

Date: 18 MAY 2018 145641

K (BLE) -1 Mbps HIGH CHANNEL

&

Spectrum
Ref Level 6.75 dBm  OMset 7.24 db & RBW 30 kHz
Att 15de SWT &32us  VBW 100kHz  Mode auto FFT
SGL Count 50,50
1P% Man
TR 5175 dibm|
o -U LT 2.40150000 GHz|

o

\v%w -

1046309696 MHz|

~10 dim 7

]

20de 7

o 08

T

e

~40 diam

e

-0 B

-70

80 di

80 dis

CF 2,48 GHz
-

691 pts

Span 3.0 MHz

Markar

X-value | vevalue |

Function |

Function Result |

<5175 dbm |
~13.60 dbm |
-11.84 dien

Type | Ref | Tre |
LY Y S 1] 2.4818 GHz |

T | 1l 2,.47947467 GMz |

12 [—1 2.4B052088 Gz

Oce Bw |

1.046309656 MHz |

i

]

Dater 18 MAY 2018 145506
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ﬁ Report No.: BL-SZ19C0646-601

External Antenna

Test plots
6 dB Bandwidth

GFSK (BLE) -2 Mbps LOW CHANNEL GFSK (BLE) -2 Mbps MIDDLE CHANNEL

Spectrum I 'é'] Spectrum I o
Ref Level 15.00 dBm  Offset 10,66 08 @ RBW 100 kHZ Ref Level 15.00 dBm  Offset 10.73 08 @ RBW 100 kHZ
Att 08 SWT 19 ps @ VBW 300 kH:  Mode Auto FFT Att 08 SWT 1905 @ VBW 300 kH:  Mode Auto FFT
SGL Count 1000/1000 SGL Count 1000,/1000
TPi Man TPi Man
104 | Mi[1] 2.67 dibm| 04 M) 2.9 dim|
i I i1 12 . 2.40142163 GHz| . L v o 2.43943042 GH|
o D1 2.731 dbm e T .73 dBm| o 01 2511 dBm » o WMITTT 2 2,91 dBm|
L~ c'\"‘\\_ 240200070 GHz, a;_'\-\_ﬂ 2.43999570 GHz,
-10 -10 -
qu/:"— al 20 dis <
|42 en Fam 2
-0 -0
~50 dBm ~50 dBm
40 de 40 de
70 70
-80 dim -80 dim
CF 2,402 GHz 691 pis Span 3.0 Mz CF 2,44 GHz 691 pis Span 3.0 Mz
Marker Marker
Type | Ref | Tre | Hevalus | vewalue | Function | Function Result | Type | Ref | Tre | Hevalus | vewalue | Function | Function Result |
Wi | 1] 240142163 GHz | 2,67 dbm | I | Wi | 1] 243543042 GHz | 2,89 dim | I |
o1 Wi 1 114355 Mz | 0.02 d& | | | AT 113477 Meiz | -0.05 d& | | |
M2 |1 2 4020087 GHz .73 dim M2 |1 24353957 GHz .51 dim
M ] T e I ] L
Oate: 1. JUN2019 140052 Oate: 1. JUNZ019 140420

GFSK (BLE) -2 Mbps HIGH CHANNEL

A‘

Spectrum o
Ref Level 15.00 dBm  Offset 10,7408 @ RBW 100 khz
Att 0c8  BWT 195 @ VBW 300 kH:  Mode Auto FFT
SGL Count 1000/1000
Tk Man
o | EITEY] 2,79 dbm|
L | T e - 2.47943042 GHz|
o D1 2833 dbm S e T .83 dBm|
— 2.47990260 GHZ
—
o ]
qu/;".
i \_
-40
-50 dBm
40 dB
-70
-80 dim
CF 2,40 GHz 691 pis Span 9.0 Mz
Marker
Type | Ref | Tre | K-walue | ¥ -walue | Funetion | Fumnction Result |
L R I 11 247943042 GHz | 2.79 dbm | |
o1 M1 1) 1,13477 Mz | -0.07 g8 | | |
M2 [—1 24799826 GHz .83 dim
1 ) L

Date: 1.0 32019 140738
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ﬁ Report No.: BL-SZ19C0646-601

External Antenna
99% Bandwidth

GFSK (BLE) -2 Mbps LOW CHANNEL GFSK (BLE) -2 Mbps MIDDLE CHANNEL
(=)

Spectrum I nvn] Spectrum I
Ref Level 2.42 dBm  OMset 10.73 di & RBW 30 kHz

Ref Level 9.32 d8m  Offset 1066 db & RBW 30 kM2

Aty 15 dé  SWT 63.2us  VBW 100 kHz Mode Auto FFT Att 15de  SWT &3.2ps  VBW 100 kHz Mode Auto FFT
SGL Count 50/50 SGL Count 50/50
1Pk Max 1P% Man

ML) 99,20 dim| Mia[1] 40,46 dim|

o A 2. GHz| p e 244150000 GHz|
O 1.997105644 MHz| MW 2027496382 MHz|

oo | o ANY Y n | a W Fars ,-

] = v "\(\-\‘_"W\ .«// [~ “‘\-f\\_/k\
20 o . -20 dBm—pF

o fa Pl
W

o e

.50 dir -50 dim
-60 dBm 60 dir
<70 dim -70 di
-0 din -80
CF 2,402 GHz 691 pts Span 9.0 MHz CF 2,44 GHz 691 pis Span 9.0 Mz
Marker Marker
Type | Ret | Tre | *-value | y-value | Function | Function Result | Type | Ref | Tre | H-valus | vevalue | Function | Function Result |
M1 1 2.4035 GHz ~39.20 dim | | I Mi 1 24415 GHz | 3046 dim | | |
Tl 1 2,40101881 Gz | <14.15 diim oce Bw 1.997108644 Mz T | 243899711 GMz | ~11.85 dim | oce Bw | 2.027496302 MHz |
T2) | 1 2.40301862 Gz | -15.29 dim | | | T2 [—1 2 4410246 Gz -12.59 dim
I ) TN I ] L

L
Date: 1N 2019 140057 DCater 100N 3019 1404 25

K (BLE) -2 Mbps HIGH CHANNEL

Spectrum I o

Rel Level 9.40 dim  OMfset 10.74 di & RBW 30 kHz

At 15dE BWT  83Zwps  VBW 100kH:  Mode Auto FFT
SGL Count 50,50
1P% Man
M) 4205 dim|

2.48150000 GHz|

/_\U\JMJ[ ;/w W % 7._040?'!-"!52 MHz|
PO e ~&
L

~20 dbm—g "

= N

50 dim

60 dir

-0 dis

-a0

CF 2,48 GHz 691 pis an 3.0 Mz

Rt fidos 591 pax Span 2.0 MHz )

Markar

Type | Ref | Tre | K-walue | ¥ -walue | Funetion | Fumnction Result |

Wi | 1 2.4B15 GHz | 32,05 dbm | | |
a4l 2,47B99276 GHz | 11,86 dim | Oce Bw | 2045204052 Mz |
T2 1 248104187 GHz -12.46 dim

T ] e

Date: 1.0 32019 140743

471106
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A.3 Conducted Spurious Emissions

Built-in Antenna
Test Data

Report No.: BL-SZ19C0646-601

Low -27.61 6.97 -13.03 Pass
Middle -27.75 7.18 -12.82 Pass
High -27.78 7.39 -12.61 Pass

Low -24.05 10.51 -9.49 Pass
Middle -24.38 10.74 -9.26 Pass
High -23.86 10.96 -9.04 Pass

External Antenna
Test Data

Low -27.71 6.11 -13.89 Pass
Middle -27.34 6.19 -13.81 Pass
High -26.65 6.23 -13.77 Pass

Low -23.19 8.78 -11.22 Pass
Middle -23.97 8.92 -11.08 Pass
High -24.33 8.83 -11.17 Pass
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% Report No.: BL-SZ19C0646-601

Built-in Antenna

Test Plots
GFSK (BLE) -1 Mbps LOW CHANNEL , CARRIER
LEVEL

T &

Rof Level 15.00 dim & RBW 100 kHz
o AtL 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

T0F
| i

& BT 6,97 dbm|

. ’-‘-—-—'—)L\_.-./\ 4 e

[

e

10 dir e

-80 dén
CF 2,402 GHz 601 pts Span 3.0 MHz
rhar

Type | Ret | Tec | X-value | ¥-value | Function | Function Result |
M1 1 2.402 GHE .97 dbm |

{ X ] [

Date: 18 MAY 2018 135636

GFSK (BLE) -1 Mbps LOW CHANNEL , GFSK (BLE) -1 Mbps LOW CHANNEL ,

SPURIOUS 30 MHz ~ 3 GHz SPURIOUS 2 GHz ~ 25 GHz

spectrum | s spectrum | o
Ref Level 15.00 dBm = RBW 100 iHz Ref Level 15.00 dBm = RBW 100 3h2
o att J0dE  SWT 297 ms @ VBW 300kHz  Mode Auto Sweep o att J0dE  SWT 230 ms @ VBW 300kHz  Mode Auto Sweep
0 0
1P a TPE Ma
ad M) ~4.60 dim| o M) ~33.16 dim|
e 60,20 MHz] b 15.33380 GHz
gk Mil1] ~44.17 dBm s Mil1] -27.61 dBm
L 1.12930 GHz 22.66900 GHz
-10 dB o
01 -13.030 dier 01 -13.030 dier
20d 0 d
-30 o de e L P, QY
40 ” e i k. P
i ; e R WY g
i -l ] do | P W L
40 40 d
70 di 70 di
-80 -80
Start 0.0 Mz 1001 pts Stap 3.0 GHz Start 2.0 GHz 4001 pts Stop 25,0 GHz
rhar R\'::mf
Type | Ret | Tee | X-value | ¥-value | Function | Function Result | Type | Ret | Tre | X-value | ¥-value | Function | Function Result |
M1 1] 1.1203 GMz | =44.17 diim | ] I [ M1 ] 22.669 GMz | ~27.61 diim | 1 !
M2l [ 1 960.2 Mz -44.63 dim | | M2l [ 1 15,3338 GMz -33.16 dim | |
]
)| J ) 1 J (1 R

Date: 18 MAY 2019 140021 DOate: 18 MAY 2019 140045

GFSK (BLE) -1 Mbps MIDDLE CHANNEL ,
CARRIER LEVEL

Rof Level 15.00 dim & RBW 100 kHz
o AtL 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

T0F

| i
- " BT 7.18 dbm|
2.44001000 GHz

Yol ey

CF 2.4 GHz &1 pts Span 3.0 MHz
Type | Ret | Tec | X-value | ¥-value | Function | Function Result |
1 18 dbn | |
[ 1 ] [

Date: 18 MAY 2019 140412
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Report No.: BL-SZ19C0646-601

GFSK (BLE) -1 Mbps MIDDLE CHANNEL , GFSK (BLE) -1 Mbps MIDDLE CHANNEL ,
SPURIOUS 30 MHz ~ 3 GHz SPURIOUS 2 GHz ~ 25 GHz

spectrum | s spectrum | o
Rof Lavel 15.00 dem ' RBW 100 Wiz Rof Lavel 15.00 dem ® RBW 100 vz
b att 30d2  SWT 257 ms  VBW 300kH:  Mode Auto Sweep b att 30d2  SWT 230 ms = VBW 300kH:  Mode Auto Sweep
o€ o€
Em W Em W
= M1l 34,05 dBm = M1l ~52.05 dBm|
e 716.90 MHz e 15.92230 GHz
g M1 45.08 dBm M1 -27.75 dBm
L 6910 MHz] 20.09210 GHz|
-10 de dod
1 -12.820 g 1 -12.820 g
<20 di <30 di
M1
a0 d A0 s pz G PR
s — Joee ez -
A Py A, 1 L : YR v o wv"
5. 70 (TPRTIY i W it
<40 di <40 di
704 70 di
a0 a0
Start 0.0 Mz 1001 pts Siap 3.0 GHe Start 2.0 GHz 001 pts Stop 25,0 GHz
rhar m
Type | Ret | Tee | X-value | ¥-value | Function | Function Result | Type | Ret | Tre | X-value | ¥-value | Function | Function Result |
w1 1 969,11z | -45.08 dim | T 1 T - 20,0821 GHE | -27.75 dbm | i 1
M2 1 716.3 Mz -44.65 dim | | M2 1 15,3223 GHz -32.85 dim | |
]
)| J T e 1 J (1 R

Date: 18 MAY 2019 1404 58 Date: 18 MAY 2019 140511

GFSK (BLE) -1 Mbps HIGH CHANNEL , CARRIER

LEVEL
Spectrum I r-;;i

Rof Level 15.00 dim & RBW 100 kHz
e Att 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT
TOF
| Oz
10 1 Mi[1] 7.9 dibm|
R 248001500 GHz|
= [

o ¥

80 den

CF 248 GHz 601 pts Span 3.0 MHz

Fhar
Type | Ret | Tre | Hevalug | v-value | Fusction | Function Result |
M1 | 1 2480015 GHz | 7.35 dbm | | |

| N )

Date: 18 MAY 2019 140546

GFSK (BLE) -1 Mbps HIGH CHANNEL , GFSK (BLE) -1 Mbps HIGH CHANNEL ,

SPURIOUS 30 MHz ~ 3 GHz SPURIOUS 2 GHz ~ 25 GHz

spectrum | s spectrum | o
Rof Lavel 15.00 dem ' RBW 100 Wiz Rof Lavel 15.00 dem ® RBW 100 vz
b att 30d2  SWT 257 ms  VBW 300kH:  Mode Auto Sweep b att 30d2  SWT 230 ms = VBW 300kH:  Mode Auto Sweep
o€ o€
Em W Em W
= M1l 45,20 b = M1l 32,54 b
e 1.00760 GHz| e 15.26480 GHz
g M1 45.11 dBm M1 -27.78 dBm
L 248,30 MHz] 22.19180 GHz|
Rl T A 2 510 dim
<20 di 0 di
M1
e 7 e i 4 APy
40 dB == B R e rAHL_
Akl J - s Aja A d 4 - s ol i
i dem e
<40 di <40 di
704 704
a0 a0
Start 30.0 Mz 1001 pts Siap 3.0 GHe Start 2.0 GHz 001 pts Stap 75,0 Gz
rhar m
Type | Ret | Tee | X-value | ¥-value | Function | Function Result | Type | Ret | Tre | X-value | ¥-value | Function | Function Result |
Y Y 9483 Wz | -45.11 dbm | 1 1 Y Y 22.1018 Gz | -27.78 dim | T 1
M2 1 1,0076 Gz -4£.20 dim | | M2 1 152648 GHz -32.54 dim |
)| J T e 1 ] T e

Date: 18 MAY 2019 141027 Date: 18 MAY 2019 141041
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% Report No.: BL-SZ19C0646-601

Built-in Antenna
Test Plots

GFSK (BLE) -2 Mbps LOW CHANNEL , CARRIER
LEVEL

T &

Rof Level 15,00 dém ® RBW 100 hHz
e At 30 dE  BWT 19 s & VBW 300 kHz  Mode auto FFT
TOF.
| i
- ML) 10.51 dbm|
- 2. GH
| L-\,.__,.—.f—-‘._‘ "

ol Wa
'\\

Pl 3

=40 dim

<50 dBm

-60

=70 den

=80 dén
CF 2.402 GHz 601 pts Span 3.0 MHz
Fhar
Type | Ret | Tre | H-value | v-value | Fusction | Function Result |
M1 | 1 2,402 GHz | 10.51 dBm | | |
| ) )

Date: 1.0 2019 14:41:58

GFSK (BLE) -2 Mbps LOW CHANNEL , GFSK (BLE) -2 Mbps LOW CHANNEL ,

SPURIOUS 30 MHz ~ 3 GHz SPURIOUS 2 GHz ~ 25 GHz

Rof Level 15.00 d6m = RBW 100 Wiz Rof Level 15.00 d6m = RBW 100 0z
o At I0dE BWT 207 ms @ VBW 300kHz  Mode Auto Swasp o Att I0dE BWT 230 ms w VBW 300kHz  Mode Auto Swesp

TDE TDE

TP Man TP Man

= M1l 32,07 dbm| = M1l 29,61 dbm|
e 915,70 MHz] pe= 15.40050 GHz

i M) 41,61 dBm o M) -24.05 dBm
o 814,80 MHz| 24.33030 GHz|
uuuuuu 1 8490 o sy 1 9490

%

20 0
g
M1 M e LL Al
i :
i s e ey —+— T st am T
o i
40 40

70 70
-80 -80
Start 0.0 Mz 1001 pts Siap 3.0 GHe Start 2.0 GHz 4001 pts Stop 25,0 GHz
rhar R\'::mf
Type | Ret | Tee | X-value | ¥-value | Function | Function Result | Type | Ret | Tre | X-value | ¥-value | Function | Function Result |
T (T 8148 Mz | -41.61 diem | | | T (T 24,3303 Gz | -24.05 dbm | | |
— M2 | 1 916.7 MHz -42.07 din | ] — M2 | 1 15,4085 Gz 29,61 dim | |
]
1 J () 1 ] (1 R
Date: 1.JUN 2019 184655 Oate 1N 2019 144710

GFSK (BLE) -2 Mbps MIDDLE CHANNEL ,
CARRIER LEVEL

Rof Level 15.00 dim & RBW 100 kHz
o AtL 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

TOF
Elﬂc Man
10 Mi[1] 10,74 ditm|
2.44001000 GHz|

oFay ey
/—

80 den

CF 2.44 GHz 601 pts Span 3.0 MHz
Fhar
Type | Ret | Tre | Hevalue | ¥-value
M1 | 1 244001 GHz | 10,74 dbm |
| ) )

Date: 1.0 2019 14:4538

| Function | Function Result |
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GFSK (BLE) -2 Mbps MIDDLE CHANNEL ,
SPURIOUS 30 MHz ~ 3 GHz

Report No.: BL-SZ19C0646-601

GFSK (BLE) -2 Mbps MIDDLE CHANNEL ,

SPURIOUS 2 GHz ~ 25 GHz
&

Oate: 1.JUN 2019 145018

GFSK (BLE) -2 Mbps HIGH CHANNEL , CARRIER
LEVEL

Spectrum | s Spectrum |
Rof Lavel 15.00 dem ' RBW 100 Wiz Rof Lavel 15.00 dem ® RBW 100 vz
b att 30d2  SWT 257 ms  VBW 300kH:  Mode Auto Sweep b att 30d2  SWT 230 ms = VBW 300kH:  Mode Auto Sweep
o€ o€
Em W Em W
o Mz[1] ~41.10 dim| . M) ~24.28 dim|
e 927.50 MHz] b e 2388190 GHz|
g M1 41.76 dBm m2l1] -29.58 dBm
L 889,00 MHz| 15.27060 GHz
10 5.280 o %280
<20 di <30 di ry
M2 o, iarid
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iz " ” AR m e
0 dim— = > ¢ Py = o “W‘Wﬁ v v
i L/ T
ki anid
<40 di <40 di
704 704
a0 a0
Start 0.0 Mz 1001 pts Siap 3.0 GHe Start 2.0 GHz 001 pts Stop 25,0 GHz
rhar rhar
Type | Ret | Tee | X-value | ¥-value | Function | Function Result | Type | Ret | Tre | X-value | ¥-value | Function | Function Result |
Y Y B89.0 Wz | -41.76 dbm | 1 1 Y Y 23.8819 Gz | -2+.38 dim | 1 1
M2 1 927.5 MMz -41.10 dim | M2 1 15.2706 GHz -25.59 dim | |
]
1 J () 1 J (1 R

Oate: 1. JUN2019 145043

Spectrum | [?I
Rof Level 15,00 dém ® RBW 100 hHz
pe At 30 dE  BWT 19 s & VBW 300 kHz  Mode auto FFT

10.96 dim|
2.48001500 GHz|

Mi[1]
g

—

80 den
CF 248 GHz

Fhar
Type | Ret | Tre | H-value | v-value | Function |
Mi | 1 2480015 GHz | 10.56 dbm | |

| N )

Dater 10N 2019 145338

Span 3.0 MHz

Function Result |

601 pts

GFSK (BLE) -2 Mbps HIGH CHANNEL ,

SPURIOUS 30 MHz ~ 3 GHz

GFSK (BLE) -2 Mbps HIGH CHANNEL ,

SPURIOUS 2 GHz ~ 25 GHz
&

Oate: 1.JUN2019 145417

Spectrum | s Spectrum |

Rof Lavel 15.00 dem ' RBW 100 Wiz Rof Lavel 15.00 dem ® RBW 100 vz

b att 30d2  SWT 257 ms  VBW 300kH:  Mode Auto Sweep b At 30d2  SWT 230 ms = VBW 300kH:  Mode Auto Sweep
o€ o€
Em W Em W

= M1l 41,67 dbm P SN ~23.06 dbm
e 1.01950 GHz| b 2186990 GHz|

g M1 42,19 dBm mz(1] -29.55 dBm
L 1.15600 GHz 15.48900 GHz
1 5040 “Aur 5040

20d o d

o 53 Lo
-30d -0 d - ,.“ o
o Mz My e Py, o f‘ [y o

-0 T 7o L Eipambigd e
Phere - = 1. . = -

ik S

<40 di <40 di

704 70 di

a0 a0

Start 0.0 Mz 1001 pts Siap 3.0 GHe Start 2.0 GHz 4001 pts Stop 25,0 GHz

rhar rhar

Type | Ret | Tee | X-value | ¥-value | Function | Function Result | Type | Ret | Tre | X-value | ¥-value | Function | Function Result |
Y Y 1156 GHz | -42.19 dien | 1 1 Y Y 21.8658 Gz | -23.85 dim | 1 1
M2 1 1.0185 Gz 41,67 dim | M2 1 15.489 Gz -25.55 dim |

1 J () 1 ] T e

Oate: 1. JUN2019 145443
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% Report No.: BL-SZ19C0646-601

External Antenna

Test Plots
GFSK (BLE) -1 Mbps LOW CHANNEL , CARRIER
LEVEL

T &

Rof Level 15.00 dim & RBW 100 kHz
o AtL 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

TOF
Elﬂlc Man
10 M) .11 dibm|
2. GHz]
T

7

-80 dén
CF 2,402 GHz 601 pts Span 3.0 MHz
rhar

Type | Ret | Tec | K-value | ¥-value | Function | Function Result |
1 1 2.402008 G2 6.1 dbm |

i | ]
[ 1 ] (L

Date: 18 MAY 2018 145363

GFSK (BLE) -1 Mbps LOW CHANNEL , GFSK (BLE) -1 Mbps LOW CHANNEL ,

SPURIOUS 30 MHz ~ 3 GHz SPURIOUS 2 GHz ~ 25 GHz

spectrum | s spectrum | o
Rof Lavel 15.00 dem ' RBW 100 Wiz Rof Lavel 15.00 dem ® RBW 100 vz
o Att 30d2  SWT 257 ms  VBW 300kH:  Mode Auto Sweep o Att 30d2  SWT 230 ms = VBW 300kH:  Mode Auto Sweep
o€ o€
TPE Ma TPE Ma
== EE] EEETT = M1l 52,82 dBm|
e 1.01950 GHz| bt 15.47180 GHz
g M1 ~44.93 dBm - M1 -27.71 dBm
L 865.20 MHZ| 21.91010 GHz|
10 o
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20 0 di
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Start 30.0 Mz 1001 pts Siap 3.0 GHe Start 2.0 GHz 001 pts Stop 25,0 GHz
rhar R\'::mf
Type | Ret | Tee | X-value | ¥-value | Function | Function Result | Type | Ret | Tre | X-value | ¥-value | Function | Function Result |
[ M1 ] BEE.2 Mz | =44.93 diim | 1 | [ M1 ] 21,9101 GMz | =27.71 dim | 1 !
— M2 | 1 1,016 GHz -44.46 din | ] — M2 | 1 15.4718 GMz 3282 dim | |
]
)| J ) 1 J e

Date: 18 MAY 2019 145430 Date: 18 MAY 2019 145506

GFSK (BLE) -1 Mbps MIDDLE CHANNEL ,
CARRIER LEVEL

Rof Level 15.00 dim & RBW 100 kHz
o AtL 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

TOF
Elﬂc Man
Mi[1] 6.19 dim)|

i 243999500 GH
R b

-80 dén
CF 2.4 GHz &1 pts Span 3.0 MHz
rher
Type | Ret | Tec | K-value | ¥-value | Function | Function Result |
M1 1 b

| 2439555 GHz 6.19 dbm | ]
f )| J (0

Date: 18 MAY 2019 148654
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GFSK (BLE) -1 Mbps MIDDLE CHANNEL ,
SPURIOUS 30 MHz ~ 3 GHz

Report No.: BL-SZ19C0646-601

GFSK (BLE) -1 Mbps MIDDLE CHANNEL ,

SPURIOUS 2 GHz ~ 25 GHz
&

Spectrum I o Spectrum
Rof Lavel 15.00 dem ' RBW 100 Wiz Ref Level 1500 d8m  RBW 100 iHz
b att I0dE BWT 207 ms @ VBW 300kHz  Mode Auto Swasp f At W0 dE  BWT 230 ms @ VBW 00 kHZ  Mode Auto Sweep
o€ ToE
Em Wan R
" EE] 43,94 dBm| —_— GO0 2734 dBim
Letio 506.20 MHz] 2177790 GHz|
gk M1 44,00 dBm - m2(1] ~a2.70 dam|
2 208,70 MHz] 15.05680 GHz
~10 d 0 din
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Laid i o L e
40 dn - b B T T e g T ,-’A""Lv-—‘
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Pt L L¥ -
<40 di -0
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Start 30.0 MHz 1001 EE’ &gg 3.0 GHz Stoart 2.0 GHz 4001 E! “ﬂe 25.0 GHz
rkor Markar
_Type | Ret | Tre | Hevalue | ¥-value | Function | Function Result | _Type | Rat | Tee | Hevalue | vevalue | Function | Function Result |
Y Y 958,7 Wz | 44,80 dim | | | w1l 217779 GHz | -27.34 dbm | 1
M2 |1 506.2 MHz =44.69 dian | M2 | 1E.3568 GHz -32.70 dim |
) '
Il J )i ] (I Y

Date: 18 MAY 2019 1457 34

GFSK (BLE) -1 Mbps HIGH CHANNEL , CARRIER

LEVEL

Date 18 MAY 2019 145802

Spectrum I

&
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fo ALt
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30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

TOF
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Mi[1]

e

6.23 dibm|
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>

.80 de

CF 2 48 GHz

501 ptz

Spen 3.0 MHz

X-value | ¥-value | Function |

Function Result |

rker
Type | Ret | Tre |
1

M1

2.479985 GMz 6.23 dim |

| )|

Date: 18 MAY 2019 145814

GFSK (BLE) -1 Mbps HIGH CHANNEL ,

SPURIOUS 30 MHz ~ 3 GHz

GFSK (BLE) -1 Mbps HIGH CHANNEL ,

SPURIOUS 2 GHz ~ 25 GHz
&

Spectrum | s Spectrum |
Rof Lavel 15.00 dem ' RBW 100 Wiz Rof Lavel 15.00 dem ® RBW 100 vz
b att 30d2  SWT 257 ms  VBW 300kH:  Mode Auto Sweep b att 30d2  SWT 230 ms = VBW 300kH:  Mode Auto Sweep
o€ o€
Em W Em W
= M1l 4533 b = SN 2665 dBm|
e 1.04320 GHz| e 22.11710 GHz|
g M1 45.27 dBm m2l1] -92.62 dBm
L 6310 MHz] 15.96630 GHZ
-0d o d
b1 -13.770 dB D1 -13.770 dB
e 4o a 0
a0 d A a e g al o
e e
s . 1 e
e A R e S b
33"7:- i h % N 1 2 PO R I e, e W o " ,-
<40 di <40 di
704 704
a0 a0
Start 30.0 Mz 1001 pts Siap 3.0 GHe Start 2.0 GHz 001 pts Stap 75,0 Gz
rhar rhar
Type | Ret | Tee | X-value | ¥-value | Function | Function Result | Type | Ret | Tre | X-value | ¥-value | Function | Function Result |
Y Y 9631 Mz | -45.37 dim | 1 1 Y Y 22.1171 GHz | -26.65 dim | 1 1
M2 1 1,0432 Gz -45.33 dim | M2 1 15,3683 GHz -32.62 dim |
)| J T e 1 ] T e

Date: 18 MAY 2019 145563

Date: 18 MAY 2019 150012
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% Report No.: BL-SZ19C0646-601

External Antenna
Test Plots

GFSK (BLE) -2 Mbps LOW CHANNEL , CARRIER
LEVEL

Spectrum | [‘3’]

Ref Level 15.00 88m & RBW 100 WMz
e Att I0dB  BWT 15 s @ VBW 300 kkz  Mode auta FFT
TOF
| Iz
- B ML) 0,70 dBm|
1 2. GHel
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80 den
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rhar
Type | Ret | Tre | H-value | ¥-value | Function | Function Result [
M1 | 1 2 402005 GHz | ©.78 dém | |

[ ) ) (Y

Date: 1.0M.2019 1401.09

GFSK (BLE) -2 Mbps LOW CHANNEL , GFSK (BLE) -2 Mbps LOW CHANNEL ,

SPURIOUS 30 MHz ~ 3 GHz SPURIOUS 2 GHz ~ 25 GHz

Rof Lavel 15.00 dem ' RBW 100 Wiz Rof Lavel 15.00 dem ® RBW 100 vz
o Att I0dE BWT 207 ms @ VBW 300kHz  Mode Auto Swasp o Att I0dE BWT 230 ms w VBW 300kHz  Mode Auto Swesp
o€ o€
o7 TP Man
= M1l 41,25 dBm| = SN ~F3.10 dbm|
e 91060 MHz] 082 29.81870 GHz|
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40
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Start 0.0 Mz 1001 pts Siap 3.0 GHe Start 2.0 GHz 4001 pts Stop 25,0 GHz
rhar R\'::mf
Type | Ret | Tee | X-value | ¥-value | Function | Function Result | Type | Ret | Tre | X-walue | ¥-value | Function | Function Result |
ML 1 788.1 iz 30,17 dim | 1 M1 1l 23,8187 Gz | -23.19 dbm | 1 1
mz| 1 15.305 Mz 20,87 dim |

T - 918.6 MMz | 4125 dim | | | " | i
N J T e )| ] T e '

Dater 1 AN 2018 140235

Oate: 1. JUN 2019 14:01:55

GFSK (BLE) -2 Mbps MIDDLE CHANNEL ,
CARRIER LEVEL

Ref Level 15.00 dBm ® RBW 100 WAz
o ALt 302 BWT 19 s &« VBW 300 kiz  Mode Auto FFT
T0F
| i
- EITEY] 0.9 dbm|
T 2.43999500 GHz
| ‘\‘-\_.,_.f—..,—-\‘

=10 din
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F kLY

=40 dim

<50 dBm

-60

=70 den

=80 dén
CF 2.44 GHz 601 pts Span 3.0 MHz
Fhar
Type | Ret | Tre | Hevalug | v-value | Fusction | Function Result |
M1 | 1 2439955 GHz .52 dbm |
| ) )

Date: 100N 2019 14:04.42
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GFSK (BLE) -2 Mbps MIDDLE CHANNEL ,

SPURIOUS 30 MHz ~ 3 GHz
&

Report No.: BL-SZ19C0646-601

GFSK (BLE) -2 Mbps MIDDLE CHANNEL ,
SPURIOUS 2 GHz ~ 25 GHz

Spectrum I [HEI]

Spectrum |
Rof Lavel 15.00 dem ' RBW 100 Wiz Rof Lavel 15.00 dem ® RBW 100 vz
b att 30d2  SWT 257 ms  VBW 300kH:  Mode Auto Sweep b att 30d2  SWT 230 ms = VBW 300kH:  Mode Auto Sweep
o€ o€
Em W Em W
= M1l TH1.20 b p SN 3,97 dbm|
e 1.12630 GHz| b e 21.90440 GHz|
g M1 41.19 dBm m2l1] -29.96 dBm
L 211690 MHz] 15.39700 GHz
A0 dfm=r,; .11090 dBer Oafm=—n, .11 080 dier
204 Ao d
mz e
s A0 s 3 i
2 M1 M2 = &4 o o ww‘
; Ao W. “vwb"- - -
Tugal” L"
s Var
<40 di <40 di
70 de 704
a0 a0
Start 30.0 Mz 1001 pts Siap 3.0 GHe Start 2.0 GHz 001 pts Stap 75,0 Gz
rhar rhar
Type | Ret | Tee | X-value | ¥-value | Function | Function Result | Type | Ret | Tre | X-value | ¥-value | Function | Function Result |
Y Y 986,3 Wz | -41.19 dbm | 1 1 Y Y 21.9044 Gz | -23.97 dim | 1 1
M2 1 1.1263 Gz 41,20 dim | M2 1 15.397 Gz -29.95 dim | |
]
1 J () 1 J (1 R

Dater 10N 2019 140537

GFSK (BLE) -2 Mbps HIGH CHANNEL , CARRIER
LEVEL

Rof Level 15.00 dim & RBW 100 kHz
30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

&

e Att

8,83 dim|
2.47998000 GHz|

[ Mi[1]

‘\\

80 den
CF 248 GHz

Fhar
Type | Ret | Tre | H-value | v-value | Function |

Mi | 1 2.47958 GHz | 6,63 dbm |
| ) )

Date: 1,008 2019 14.07.54

Span 3.0 MHz

Function Result |

601 pts

GFSK (BLE) -2 Mbps HIGH CHANNEL ,

SPURIOUS 30 MHz ~ 3 GHz

Dater 10N 2019 140558

GFSK (BLE) -2 Mbps HIGH CHANNEL ,

SPURIOUS 2 GHz ~ 25 GHz
&

Spectrum | s Spectrum |
Rof Lavel 15.00 dem ' RBW 100 Wiz Rof Lavel 15.00 dem ® RBW 100 vz
b att 30d2  SWT 257 ms  VBW 300kH:  Mode Auto Sweep b At 30d2  SWT 230 ms = VBW 300kH:  Mode Auto Sweep
o€ o€
Em W Em W
= M1l ~A0.20 abm P M1l ~29.17 dbm
e 1.00760 GHz| e 15.32000 GHz
g M1 40.59 dBm M1 -24.33 dBm
L 90.60 MHz| 24.33600 GHz|
A0 dfm=r,7 .11.170 dier OLABm=n .11.170 dier
<20 di <30 di Y
Mz o "
e A L2 W it ot
ML 2 - o E’M w*’
B, — 40 df W’_ -
by i Mpims [ -, ] Pnp"
-0 de “s0
<40 di 40
70 de 70 di
a0 a0
Start 0.0 Mz 1001 pts Siap 3.0 GHe Start 2.0 GHz 4001 pts Stop 25,0 GHz
rhar rhar
Type | Ret | Tee | X-value | ¥-value | Function | Function Result | Type | Ret | Tre | X-value | ¥-value | Function | Function Result |
Y Y 0.8 Wz | -40.53 dien | 1 1 Y Y 24.336 G% | -24.33 dbm | 1 1
M2 1 1,0076 Gz -40.29 dim | M2 1 15.328 Gz -25.17 dim |
1 J T e 1 ] D

Oate: 1. JUN 2019 140634

Dater 10N 2019 140858
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A.4 Band Edge (Authorized-band band-edge)

Report No.: BL-SZ19C0646-601

Note: The lowest and highest channels are tested to verify the band edge emissions. Please refer to the following
the plots for emissions values.
Built-in Antenna

BLE-1 Mbps

Low Channel -33.58 6.97 -13.03 Pass
High Channel -45.51 7.39 -12.61 Pass
BLE-2 Mbps

Low Channel -16.79 10.52 -9.48 Pass
High Channel -40.47 10.96 -9.04 Pass

External Antenna
BLE-1 Mbps

Low Channel

-17.90

8.78

-11.22

Low Channel -35.14 6.11 -13.89 Pass
High Channel -47.17 6.23 -13.77 Pass
BLE-2 Mbps

Pass

High Channel

-41.90

8.83

-11.17

Pass
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Built-in Antenna

Test Plots
GFSK (BLE)-1 Mbps: LOW CHANNEL, Carrier level

Spectrum I

&

Ref Leved 15.00 dBm

& RBW 100 kHz
fo ALt 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

e

- & 6,97 dbm|
PETFRE: ST 240200000 GHz|
[
10 dir
-20
-30
/ p——
~50 dir
-60
<70 dim
5008
CF 2,402 GHz 601 pts Span 3.0 MHz
Fhar
Type | Ret | Tre | Yovalue | Fusction | Function Result |
M1 1 .57 dbm

{ )|

Date: 18 MAY 2018 135636

Spectrum I

GFSK (BLE)-1 Mbps: LOW CHANNEL, Reference

(=)

Ref Leved 15.00 dBm

& RBW 100 kHz
fo ALt 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

~42.49 dim|
2.4000000 GHz|

.80 de

CF 2.4 GHz

501 ptz

Fhar
Type | Ret | Tre |
1

o -walue

Function Besult

GFSK (BLE)-1 Mbps: LOW CHANNEL, Band Edge

Spectrum

Report No.: BL-SZ19C0646-601

Ref Level 15.00 d&m
300 BWT 15.1 ps & VBW 300 kHz  Mode auto FFT

<80 din

Span 10.0 MHz

M1

=42.49 dim

{ )|

Date: 18 MAY 2018 140234

CF 2.4 GHz

rhar
Ret | Tre|
i 1

i !mcl I X-value ¥-value I Function i
58

-43.56 dBm | Band Power |

L

Date 18 MAY 2019 140235
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Report No.: BL-SZ19C0646-601

GFSK (BLE)-1 Mbps: High CHANNEL, Carrier level
(Spectrum ) =)

Ref Leved 15.00 dBm & RBW 100 kHz
fo ALt 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

10 1 M) .39 ditm|
248001500 GHz|

o = | S
o 2
b e

=40 dia

<50 din

-60

<70 den

-30 di
CF 248 GHz 601 pts Span 3.0 MHz

Fhar
Type | Ret | Tre | Hevalug | v-value | Fusction | Function Result |
M1l — |

2480015 GHz | 7.39 dbm |
) )

Date: 18 MAY 2019 140546

GFSK (BLE)-1 Mbps: HIGH CHANNEL, Reference GFSK (BLE)-1 Mbps: HIGH CHANNEL, Band Edge

T =) ) =

Ref Level 15.00 88m & RBW 100 WMz Ref Level 15.00 dBm = RBW 100 kh2
P ALt I0dE BWT 15 s @ VBW 300 kM2 Mode Auto FFT po At 0B BWT 15.1 ps e VBW 300 kH:  Mode Auto FFT
ToF T0F
R TP Man
- MLl ~55,20 anm| ML) “56.22 abm|
2.4835000 GHz} 1 2.40350000 GHz
0 [
10 dBm 10 dir

""’\._-\_‘J!\‘____\_'A S TR
&0 dBe T PVSY NS S &0
70 d <70 dir
80 din -0 d
CF 2.4835 GHz 601 pts. Span 10,0 Mz CF 24835 GHz 601 pts Span 2.0 MHz
rhar Fhar
Ret | Tre Hevalue Yowvalue | Function | Function Result | kel | Tre X-value ¥-value Function | Function Result
M1 1 2.4835 GHz 55,20 dbm | M1 1 2.4835 GHz 56,22 dbm | Band Powsr -35.51 dbm
]
l I ) I Il )

Date: 18 MAY 2013 141055 Date: 18 MAY 2019 141128
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:@C Report No.: BL-SZ19C0646-601

GFSK (BLE)-2 Mbps: LOW CHANNEL, Carrier level
(Spectrum =

Ref Level 15.00 gBm ® RBW 100 khz
b ate 0 dl BWT 15 s @ VBW 300 kHz  Mode Auto FFT
TOF
Em Man
- Ml 10,51 dim|
— (A e 2.40200000 GHz|

e
'\\
i i

-60

=70 den

-80 dén
CF 2.402 GHz 601 pts Span 3.0 MHz
rhar

Type | Ret | Tre | Hevalue | v-value | Fusction | Function Result |
Mi | 1 2,402 GHz | 10.51 dbm | |

| N )

Date: 1.0 2019 14:41:58

GFSK (BLE)-2 Mbps: LOW CHANNEL, Reference GFSK (BLE)-2 Mbps: LOW CHANNEL, Band Edge

Spectrum | @ Spectrum | @

Rof Level 15.00 d6m = RBW 100 bRz Rof Level 15.00 d6m = RBW 100 1z
b att I0dE BWT 10ps @ VBW 300 kHz  Mode Auto FFT b att I0dE BWT 10.1 s @ VBW 300kH:  Made Auto FFT
ToE ToE
TP Man TP Man
ETE] 2157 dBm| ETE] 211 dBm

i 2.4000000 GHz| i 240000000 GHz
0 - 0
10 der /, ‘\ 10 der
20 ML 20 ML

iV \] _ —

-30 / \ 30
40 deam- ] | 40 dem——
v—u"\./k—v\f-d‘-’f
ELL e e -0 dir
-60 -60
<70 din <70 dim
80da 80da
CF 2.4 GHz 601 pts Span 10,0 MHz CF 2.4 GHz 601 pts Span 2.0 MHz
rhar rhar
Type | Ret | Tre | X-value Yovalue | Funetion | Funetion Result | Ret | Tre X-value ¥-value Function Function Result |
M1 1 23 Gz 21,57 dbm | M1 1 23 Gz <2141 dbm | Band Powsr 16,79 dbm
"
| )| ] [ | M ]
Date: 1. JUN 2019 14:4807 Date: 10N 2019 144514
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:@C Report No.: BL-SZ19C0646-601

GFSK (BLE)-2 Mbps: High CHANNEL, Carrier level
(Spectrum =

Ref Level 15.00 d&m @ RBW 100 kHE
o att I0dE BWT 10 s @ VBW 300 kiz  Mode Auto FFT
T0F
Em ax
M) 10.96 dim|
10 o~ %'“"_"\__\ 248001500 GHz|

—

-60

=70 den

-80 dén
CF 2.48 GHz 601 pts Span 3.0 MHz
rhar

Type | Ret | Tre | Hevalug | v-value | Fusction | Function Result |
Mi | 1 2480015 GHz | 10.56 dbm | |

| N )

Dater 1,00 2019 145338

GFSK (BLE)-2 Mbps: HIGH CHANNEL, Reference GFSK (BLE)-2 Mbps: HIGH CHANNEL, Band Edge

Spectrum | @ Spectrum | @

Rof Level 15.00 dim & RBW 100 kHz Rof Level 15.00 dim ® RBW 100 kHz
e Att 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT fo ALt 30dd  SWT 19,1 ps & VBW 300 kHz  Made auto FFT
TOF TOF
1P% Man 1P% Man
Mi[1] 52,28 dim| Mi[1] ~51.10 dim|

2.4835000 GHz| 2.48350000 GHz|

=40 dim- =40 dim-
di \"“‘"‘-\ oML \r-—"‘"—--""“\—-._— L
-50 dir = -50 dir
e et ST PRy
-60 -60
<70 din <70 dim
80da 80da
CF 24835 GHz 601 pts Span 10,0 MHz CF 24835 GHz 601 pts Span 2.0 MHz
rhar rhar
Type | Ret | Tre | X-value Yovalue | Funetion | Funetion Result | Type | Ret | Trc| X-value ¥-value Function Function Result |
M1 1 24835 Gz 5228 dbm | M1 1 24835 Gz 5110 dbm | Band Powsr 30,47 dbm
"
| )| ] . e | M ]
Date: 1. JUN 2019 145457 Date: 1002019 148510
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External Antenna

Test Plots

Report No.: BL-SZ19C0646-601

GFSK (BLE)-1 Mbps: LOW CHANNEL, Carrier level

Spectrum I

&

Ref Leved 15.00 dBm

& RBW 100 kHz

e Att 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

e

Mi[1]

10

R RN

6. 11 ditm|
2.40200500 GHz|

7

=70 din

.80 de

CF 2.402 GHz

501 ptz

Spen 3.0 MHz

Yovalue |

Function |

Function Result |

M1

Fhar
Type | Rat | Tre | X-value |
1

2.402005 GMz

6.11 dim

{ )|

Date: 18 MAY 2018 145363

GFSK (BLE)-1 Mbps: LOW CHANNEL, Reference

Spectrum I

(=)

Ref Leved 15.00 dBm

& RBW 100 kHz

e Att 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

Mi[1]

[\/

~42,99 dim|
2.4000000 GHz|

/

/

J

.80 de

CF 2.4 GHz

501 ptz

Span 10.0 MHz

Fhar
Type | Ret | Tre |
1

H-value

o -walue

| Function |

Function Result |

M1

2.4 GMz

=42.99 dim

{ )|

]

Date: 18 MAY 2018 145634

GFSK (BLE)-1 Mbps: LOW CHANNEL, Band Edge

Spectrum I

Rof Level 15.00 dim ® RBW 100 kHz

(=)

30dd  SWT 19,1 ps & VBW 300 kHz  Made auto FFT

Mi[1]

~42.98 dim|
2.40000000 GHz|

Spen 2.0 MHz

CF 2.4 GHz 601 pts
rhar

Rel | Tre X-value ¥ovalue Function |

Function Besult

M1 [ 1 2.4 GMz =42.98 dim Band Power

=35, 14 dien

11 )

Date: 18 MAY 2019 145534
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Report No.: BL-SZ19C0646-601

GFSK (BLE)-1 Mbps: High CHANNEL, Carrier level
(Spectrum =

Rof Level 15.00 dim & RBW 100 kHz
e Att 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

ETE] .23 dim|
i 2.47990500 GHz

I Ry N
‘ W

Spen 3.0 MHz

Function Result |

CF 2 48 GHz 501 pts

Fhar
Type | Ret | Tec | X-value | ¥-value | Function |

M1 [ 1 2.479985 GMz 6.23 dim |

Date: 18 MAY 2019 145814

GFSK (BLE)-1 Mbps: HIGH CHANNEL, Reference

GFSK (BLE)-1 Mbps: HIGH CHANNEL, Band Edge

Spectrum I [HEI]

Rof Level 15.00 dim & RBW 100 kHz
e Att 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

ETE] 5674 dBm
i 2.4625000 GHz|

e

=70 din

.80 de
CF 2.4835% GHz 501 ptz

Fhar
Type | Ret | Tec | X-value | ¥-value | Function |

M1 [ 1 2,4835 GMz =56.74 dim |
[ 11 )

Date: 18 MAY 2019 150022

Span 10.0 MHz

Function Result |

Spectrum I [HEI]

Rof Level 15.00 dim ® RBW 100 kHz
e Att 30dd  SWT 19,1 ps & VBW 300 kHz  Made auto FFT

ETE] “H7.10 dim
i 240350000 GHz

Spen 2.0 MHz

Rel | Tre H-value o -walue Function Function Besult f
M1 | 2.4835 GM2 =57.10 dim | Band Powar =47.17 dim

{ )| )

Date: 18 MAY 2019 150037

CF 24835 GHz 601 pts
rhar
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:@C Report No.: BL-SZ19C0646-601

GFSK (BLE)-2 Mbps: LOW CHANNEL, Carrier level
(Spectrum =

Rof Level 15.00 dim & RBW 100 kHz

e Att 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

TOF
Elﬂlc Man
10

W ML) 0,78 dbm|

1 2.40200500 GHz|
| = ]

= N

e A

-60

=70 den

-80 dén
CF 2.402 GHz 601 pts Span 3.0 MHz
rhar

Type | Ret | Tre | Hevalue | v-value | Fusction | Function Result |
Mi | 1 2402005 GHz | 8,78 dbm | |

| N )

Date: 1.0 2019 14:01:08

GFSK (BLE)-2 Mbps: LOW CHANNEL, Reference GFSK (BLE)-2 Mbps: LOW CHANNEL, Band Edge

Spectrum | @ Spectrum | @

Rof Level 15.00 d6m = RBW 100 bRz Rof Level 15.00 d6m = RBW 100 1z
b att I0dE BWT 10ps @ VBW 300 kHz  Mode Auto FFT b att I0dE BWT 10.1 s @ VBW 300kH:  Made Auto FFT

ToE ToE

TP Man TP Man

ETE] 3,01 dBm| ETE] 23,08 dBm|
i /\n—/\,«\ 2.4000000 GHz| i 240000000 GHz
0 0
I L
10 der 10 der
g L/ N\ g il

=i \ —

=40 dim- =40 dm
e 50 dBn
-60 -60
<70 din <70 dién
5008 5008
CF 2.4 GHz 601 pts Span 10,0 MHz CF 2.4 GHz 601 pts Span 2.0 MHz
Fhar Fhar
Type | Ret | Tre | X-value Yovalue | Fusction | Function Result | Type | Ret | Tre | Revalue Fevalue Function Function Result
M1 1 2.4 Gz ~23.01 dbm | M1 1 2.4 Gz ~23.05 dbm | Band Powsr ~17.50 dbm
"
| 1 J (L | | ]
Oate: 1.4 2019 140238 Date 1 JUN 2019 140248
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:@C Report No.: BL-SZ19C0646-601

GFSK (BLE)-2 Mbps: High CHANNEL, Carrier level
(Spectrum =

Rof Level 15.00 dim & RBW 100 kHz

e Att 30dd  SWT 19 ps & VBW 300 kHz  Mode Auto FFT

TOF
Elﬂlc Man
10

M Mi[1] 8,83 dim|

M—"\/\_\Nﬁ 2.47998000 GHz|

p N

-60

=70 den

-390 deén

CF 248 GHz 601 pts Span 3.0 MHz

Fhar
Type | Ret | Tre | Hevalue | ¥-value | Fusction | Function Result |
M1 | 1 247958 GHz | .83 dbm | | |

| N )

Date: 1,008 2019 14.07.54

GFSK (BLE)-2 Mbps: HIGH CHANNEL, Reference GFSK (BLE)-2 Mbps: HIGH CHANNEL, Band Edge

Spectrum | @ Spectrum | @

Rof Level 15.00 d6m = RBW 100 bRz Rof Level 15.00 d6m = RBW 100 1z
b att I0dE BWT 10ps @ VBW 300 kHz  Mode Auto FFT b att I0dE BWT 10.1 s @ VBW 300kH:  Made Auto FFT
ToE ToE
TP Man TP Man
ETE] “E0.14 dBm ETE] 50,05 dim
i 2.4625000 GHz| i 2. 40350000 GHz
o - w\\ o
10 der

-40 din \
50 dBn SN |0 sEm—t -
St ELAREPRY PRI N S i Bt
-60 -60
<70 din 70 dibn
5008 &0
CF 2.4835 GHz 601 pts Span 10,0 MHz CF 2.4835 GHz 601 pts Span 2.0 MHz
Fhar Fhar
Type | Ret | Tre | X-value Yovalue | Fusction | Function Result | ref | Tre Revalue Fevalug Function Function Result
M1 1 24835 GHz 50,14 dbm | M1 1 24835 GHz 50,85 dBm | Band Pawsr -31.50 dbm
"
| 1 J (L | 1 ] ()

Oate: 1. JUN201S 140612 Date: 1. 002019 140924
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@@n Report No.: BL-SZ19C0646-601

A.5 Conducted Emissions

Note ': The EUT is working in the Normal link mode.

Note 2: Devices subject to Part 15 must be tested for all available U.S. voltages and frequencies (such as a nominal
120 VAC, 60 Hz and 240 VAC, 50 Hz) for which the device is capable of operation. So, The configuration 120 VAC,
60 Hz and 240 VAC, 50 Hz were tested respectively, but only the worst configuration (120 VAC, 60 Hz ) shown
here.

Note 3: Results (dBuV) = Original reading level of Spectrum Analyzer (dBuV) + Factor (dB)

Built-in Antenna
Test Data and Plots

80+

70-

60-|—M1

50+ M2

M3 M4 M5 M6

s
T

Level (dBuv)
w
7

20+

0.0-
013 1 15 30

Frequency (MHz)

No. Frequency | Results Factor (dB) | Limit Over Detector | Line Verdict
(MHz) (dBuV) (dBuV) Limit
(dB)
1 0.168 47.25 10.40 65.06 -17.81 Peak L Pass
1** 0.168 32.38 10.40 55.06 -22.68 AV L Pass
2 0.272 44.50 10.34 61.06 -16.56 Peak L Pass
2% 0.272 26.57 10.34 51.06 -24.49 AV L Pass
3 0.550 39.20 10.28 56.00 -16.80 Peak L Pass
3+ 0.550 33.68 10.28 46.00 -12.32 AV L Pass
4 2.970 39.15 10.28 56.00 -16.85 Peak L Pass
4 2.970 22.25 10.28 46.00 -23.75 AV L Pass
5 7.710 40.26 10.35 60.00 -19.74 Peak L Pass
5** 7.710 31.82 10.35 50.00 -18.18 AV L Pass
6 11.608 39.92 10.38 60.00 -20.08 Peak L Pass
6** 11.608 29.69 10.38 50.00 -20.31 AV L Pass
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Level (dBuV)

LU

Report No.: BL-SZ19C0646-601

80-

70+

60|t

50+

40-]

30+

20~

M6

M3

Frequency (MHz)

15

30

No. Frequency | Results Factor (dB) | Limit Over Detector | Line Verdict
(MHz) (dBuV) (dBuV) Limit
(dB)
1 0.160 54.64 10.40 65.46 -10.82 Peak N Pass
1** 0.160 33.12 10.40 55.46 -22.34 AV N Pass
2 0.274 42.04 10.34 61.00 -18.96 Peak N Pass
2% 0.274 24 .48 10.34 51.00 -26.52 AV N Pass
3 0.546 37.00 10.29 56.00 -19.00 Peak N Pass
3+ 0.546 30.63 10.29 46.00 -15.37 AV N Pass
4 1.836 35.40 10.25 56.00 -20.60 Peak N Pass
4 1.836 22.30 10.25 46.00 -23.70 AV N Pass
5 4.148 40.92 10.30 56.00 -15.08 Peak N Pass
5** 4.148 27.03 10.30 46.00 -18.97 AV N Pass
6 11.250 44.93 10.38 60.00 -15.07 Peak N Pass
6** 11.250 36.58 10.38 50.00 -13.42 AV N Pass
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@@,1 Report No.: BL-SZ19C0646-601

External Antenna
Test Data and Plots

80+

70+

60~
M1

50+

M4 M5 M6

g
7

Level (dBuv)
w
T

20+

0.0-1
0.15 1 15 30

Frequency (MHz)

No. Frequency | Results Factor (dB) | Limit Over Detector | Line Verdict
(MHz) (dBuV) (dBuV) Limit
(dB)
1 0.172 53.00 10.40 64.86 -11.86 Peak L Pass
1** 0.172 34.31 10.40 54.86 -20.55 AV L Pass
2 0.526 41.16 10.30 56.00 -14.84 Peak L Pass
2% 0.526 34.85 10.30 46.00 -11.15 AV L Pass
3 1.266 33.17 10.25 56.00 -22.83 Peak L Pass
3 1.266 21.76 10.25 46.00 -24.24 AV L Pass
4 2.750 39.83 10.28 56.00 -16.17 Peak L Pass
4 2.750 2474 10.28 46.00 -21.26 AV L Pass
5 7.404 39.15 10.34 60.00 -20.85 Peak L Pass
5** 7.404 29.93 10.34 50.00 -20.07 AV L Pass
6 11.834 40.25 10.38 60.00 -19.75 Peak L Pass
6** 11.834 31.02 10.38 50.00 -18.98 AV L Pass
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Level (dBuv)

Ly Report No.: BL-SZ19C0646-601

80+

70-

60—
M1

0.0-
013 1 15 30

Frequency (MHz)

No. Frequency | Results Factor (dB) | Limit Over Detector | Line Verdict
(MHz) (dBuV) (dBuV) Limit
(dB)
1 0.162 53.20 10.40 65.36 -12.16 Peak N Pass
1** 0.162 33.54 10.40 55.36 -21.82 AV N Pass
2 0.552 38.03 10.28 56.00 -17.97 Peak N Pass
2% 0.552 30.49 10.28 46.00 -15.51 AV N Pass
3 1.268 34.69 10.25 56.00 -21.31 Peak N Pass
3+ 1.268 26.00 10.25 46.00 -20.00 AV N Pass
4 4.100 40.34 10.30 56.00 -15.66 Peak N Pass
4 4.100 24.63 10.30 46.00 -21.37 AV N Pass
5 11.666 45.55 10.38 60.00 -14.45 Peak N Pass
5** 11.666 35.37 10.38 50.00 -14.63 AV N Pass
6 22.790 34.66 10.61 60.00 -25.34 Peak N Pass
6** 22.790 22.89 10.61 50.00 -27.11 AV N Pass
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@@,1 Report No.: BL-SZ19C0646-601

A.6 Radiated Spurious Emission

”

Note ': The symbol of “--” in the table which means not application.

Note 2: For the test data above 1 GHz, according the ANSI C63.4-2014, where limits are specified for both
average and peak (or quasi-peak) detector functions, if the peak (or quasi-peak) measured value complies with
the average limit, it is unnecessary to perform an average measurement.

Note 3: The low frequency, which started from 9 kHz to 30 MHz, was pre-scanned and the result which was 20 dB
lower than the limit line per 15.31(0) was not reported.

Note 4: The EUT is working in the Normal link mode below 1 GHz.
Note °: Results (dBuV/m) = Original reading level of Spectrum Analyzer (dBuV/m) + Factor (dB)

Built-in Antenna

Test Data and Plots

level (dBuV/m)

!li“' I‘m[l h;, ‘

1 n S y My
Wt p VW Wy b ,‘-,,',%L“

Al ‘}”".M"l‘
e 0 1000
Frequency (MHz)
No. Frequency | Results Factor (dB) | Limit Over Limit Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (o) (cm)
1 34.608 8.37 -27.37 30.0 -21.63 Peak 237.00 | 200 Vertical | Pass
2 119.967 22.96 -28.03 33.5 -10.54 Peak 356.00 100 Vertical | Pass
3 167.982 18.84 -26.51 335 -14.66 Peak 356.00 100 Vertical | Pass
4 240.005 17.14 -27.87 36.0 -18.86 Peak 187.00 | 200 Vertical | Pass
5 562.530 29.12 -19.17 36.0 -6.88 Peak 98.00 100 Vertical | Pass
6 848.680 23.47 -13.47 36.0 -12.53 Peak 351.00 100 Vertical | Pass
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60|

40|

level (dBuV/m)

10-|

0.0-

LU

Report No.: BL-SZ19C0646-601

M1

M2

M3

M4

M5

M6

T
100

Frequency (MHz)

i
1000

No. Frequency | Results Factor (dB) | Limit Over Limit Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (o) (cm)
1 49.157 14.02 -27.34 30.0 -15.98 Peak 224.00 200 Horizontal Pass
2 128.212 14.62 -27.34 335 -18.88 Peak 249.00 100 Horizontal Pass
3 240.005 16.80 -27.87 36.0 -19.20 Peak 230.00 100 Horizontal Pass
4 375.078 18.46 -23.84 36.0 -17.54 Peak 142.00 | 200 Horizontal Pass
5 456.073 21.23 -21.34 36.0 -14.77 Peak 129.00 100 Horizontal Pass
6 716.032 21.67 -15.39 36.0 -14.33 Peak 230.00 100 Horizontal Pass
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@@n Report No.: BL-SZ19C0646-601

External Antenna

Test Data and Plots

level (dBuvym)

M3

¥

,. i
LN d«”v U" W‘" J% ¥

i
i NI 'WJﬁﬁwﬁmﬁ“{ ng
00 . )
Py 100 S 1000
No. Frequency Results Factor (dB) Limit Over Limit | Detector Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (o) (cm)
1 54.250 10.05 -27.59 30.0 -19.95 Peak 4.00 100 Vertical Pass
2 127.970 22.12 -27.34 33.5 -11.38 Peak 192.00 200 Vertical Pass
3 191.990 17.11 -29.18 33.5 -16.39 Peak 331.00 100 Vertical Pass
4 240.005 19.73 -27.87 36.0 -16.27 Peak 186.00 200 Vertical Pass
5 455.830 17.74 -21.37 36.0 -18.26 Peak 218.00 100 Vertical Pass
6 755.075 21.13 -14.77 36.0 -14.87 Peak 243.00 100 Vertical Pass
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70

60-|

40

level (dBuV/m)

10

0.0-

LU

Report No.: BL-SZ19C0646-601

M1

M2

M3

M4

M5

M6

T
100

Frequency (MHz)

0
1000

No. Frequency | Results Factor (dB) | Limit Over Limit Detector | Table Height ANT Verdi
(MHz) (dBuV/m) (dBuV/m) (dB) (o) (cm) ct
1 46.248 13.17 -27.09 30.0 -16.83 Peak 218.00 200 Horizontal | Pass
2 127.970 16.02 -27.34 335 -17.48 Peak 111.00 100 Horizontal | Pass
3 240.005 16.10 -27.87 36.0 -19.90 Peak 249.00 | 200 Horizontal | Pass
4 375.078 17.43 -23.84 36.0 -18.57 Peak 111.00 100 Horizontal | Pass
5 559.135 22.60 -19.21 36.0 -13.40 Peak 256.00 100 Horizontal | Pass
6 820.308 22.29 -13.47 36.0 -13.71 Peak 360.00 | 200 Horizontal | Pass
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Note 1: The marked spikes near 2400 MHz with circle should be ignored because they are Fundamental signal.

Note 2: The spurious above 18G is noise only, do not show on the report.

Built-in Antenna

RE Test case_FCC_Part 15C_FCC 15.247(2.4G)_1GHz-18GHz

10E+2
M3
90- f
80-
70
Ms
M5
60_
M2 M4
£
T 501
2 ML
T
z P
B 40
30-
20-
10 !
1000 10000 18000
Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1320.500 42.61 -14.82 | 74.0 -31.39 Peak 218.00 150 Vertical Pass
1** 1320.500 22.30 -14.82 | 54.0 -31.70 AV 218.00 150 Vertical Pass
2 1657.000 49.34 -15.23 | 74.0 -24.66 Peak 211.00 150 Vertical Pass
2% 1657.000 30.60 -15.23 | 54.0 -23.40 AV 211.00 150 Vertical Pass
3 2402.500 90.11 -10.66 | 74.0 16.11 Peak 233.00 150 Vertical N/A
3 2402.500 89.03 -10.66 | 54.0 35.03 AV 233.00 150 Vertical N/A
4 4805.000 50.85 -1.98 74.0 -23.15 Peak 360.00 150 Vertical Pass
4% 4805.000 43.61 -1.98 54.0 -10.39 AV 360.00 150 Vertical Pass
5 12336.000 | 58.50 21.39 74.0 -15.50 Peak 340.00 150 Vertical Pass
5** 12336.000 | 42.77 21.39 54.0 -11.23 AV 340.00 150 Vertical Pass
6 17531.437 | 61.18 30.10 74.0 -12.82 Peak 216.00 150 Vertical Pass
6** 17531.437 | 45.48 30.10 54.0 -8.52 AV 216.00 150 Vertical Pass
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No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1109.500 39.31 -15.21 74.0 -34.69 Peak 271.00 150 Horizontal Pass
1** 1109.500 21.17 -15.21 54.0 -32.83 AV 271.00 150 Horizontal Pass
2 1846.500 42.70 -13.99 | 74.0 -31.30 Peak 51.00 150 Horizontal Pass
2% 1846.500 26.57 -13.99 | 54.0 -27.43 AV 51.00 150 Horizontal Pass
3 2401.500 96.72 -10.76 | 74.0 22.72 Peak 231.00 150 Horizontal N/A
3 2401.500 82.93 -10.76 | 54.0 28.93 AV 231.00 150 Horizontal N/A
4 4805.000 49.58 -1.98 74.0 -24.42 Peak 49.00 150 Horizontal Pass
4% 4805.000 43.64 -1.98 54.0 -10.36 AV 49.00 150 Horizontal Pass
5 12407.875 | 58.71 21.00 74.0 -15.29 Peak 219.00 150 Horizontal Pass
5** 12407.875 | 43.04 21.00 54.0 -10.96 AV 219.00 150 Horizontal Pass
6 17583.938 | 61.08 29.63 74.0 -12.92 Peak 266.00 150 Horizontal Pass
6** 17583.938 | 45.09 29.63 54.0 -8.91 AV 266.00 150 Horizontal Pass
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No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1033.000 34.45 -14.50 | 74.0 -39.55 Peak 100.00 150 Vertical Pass
1** 1033.000 20.95 -14.50 | 54.0 -33.05 AV 100.00 150 Vertical Pass
2 1716.000 49.08 -156.16 | 74.0 -24.92 Peak 192.00 150 Vertical Pass
2% 1716.000 39.05 -15.16 | 54.0 -14.95 AV 192.00 150 Vertical Pass
3 2439.500 91.96 -10.83 | 74.0 17.96 Peak 234.00 150 Vertical N/A
3 2439.500 77.81 -10.83 | 54.0 23.81 AV 234.00 150 Vertical N/A
4 4881.000 51.42 -1.56 74.0 -22.58 Peak 354.00 150 Vertical Pass
4% 4881.000 44.52 -1.56 54.0 -9.48 AV 354.00 150 Vertical Pass
5 12346.063 | 58.90 21.30 74.0 -15.10 Peak 341.00 150 Vertical Pass
5** 12346.063 | 42.66 21.30 54.0 -11.34 AV 341.00 150 Vertical Pass
6 17457.938 | 60.14 28.83 74.0 -13.86 Peak 160.00 150 Vertical Pass
6** 17457.938 | 44.49 28.83 54.0 -9.51 AV 160.00 150 Vertical Pass
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No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1114.000 38.24 -156.39 | 74.0 -35.76 Peak 262.00 150 Horizontal Pass
1** 1114.000 22.77 -156.39 | 54.0 -31.23 AV 262.00 150 Horizontal Pass
2 2439.500 98.56 -10.83 | 74.0 24.56 Peak 229.00 150 Horizontal N/A
2= 2439.500 83.89 -10.83 | 54.0 29.89 AV 229.00 150 Horizontal N/A
3 3516.000 45.18 -6.55 74.0 -28.82 Peak 68.00 150 Horizontal Pass
3 3516.000 29.71 -6.55 54.0 -24.29 AV 68.00 150 Horizontal Pass
4 4881.000 50.33 -1.56 74.0 -23.67 Peak 277.00 150 Horizontal Pass
4% 4881.000 41.75 -1.56 54.0 -12.25 AV 277.00 150 Horizontal Pass
5 8069.500 56.03 18.71 74.0 -17.97 Peak 142.00 150 Horizontal Pass
5** 8069.500 39.11 18.71 54.0 -14.89 AV 142.00 150 Horizontal Pass
6 17528.812 | 61.53 30.01 74.0 -12.47 Peak 0.00 150 Horizontal Pass
6** 17528.812 | 45.32 30.01 54.0 -8.68 AV 0.00 150 Horizontal Pass
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Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)

1 1025.000 33.35 -14.75 | 74.0 -40.65 Peak 341.00 150 Vertical Pass
1** 1025.000 19.21 -14.75 | 54.0 -34.79 AV 341.00 150 Vertical Pass
2 1631.500 47.22 -156.20 | 74.0 -26.78 Peak 211.00 150 Vertical Pass
2% 1631.500 23.36 -15.20 | 54.0 -30.64 AV 211.00 150 Vertical Pass
3 2479.500 92.64 -10.38 | 74.0 18.64 Peak 167.00 150 Vertical N/A
3 2479.500 79.11 -10.38 | 54.0 25.11 AV 167.00 150 Vertical N/A
4 4961.000 50.45 -1.85 74.0 -23.55 Peak 46.00 150 Vertical Pass
4% 4961.000 45.34 -1.85 54.0 -8.66 AV 46.00 150 Vertical Pass
5 11835.750 | 57.29 19.76 74.0 -16.71 Peak 178.00 150 Vertical Pass
5** 11835.750 | 41.27 19.76 54.0 -12.73 AV 178.00 150 Vertical Pass
6 17641.687 | 60.61 29.57 74.0 -13.39 Peak 183.00 150 Vertical Pass
6** 17641.687 | 45.49 29.57 54.0 -8.51 AV 183.00 150 Vertical Pass
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No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1114.000 43.18 -156.39 | 74.0 -30.82 Peak 257.00 150 Horizontal Pass
1** 1114.000 24.97 -156.39 | 54.0 -29.03 AV 257.00 150 Horizontal Pass
2 1610.500 41.64 -156.25 | 74.0 -32.36 Peak 257.00 150 Horizontal Pass
2% 1610.500 25.83 -15.25 | 54.0 -28.17 AV 257.00 150 Horizontal Pass
3 2480.000 100.64 -10.37 | 74.0 26.64 Peak 230.00 150 Horizontal N/A
3 2480.000 96.30 -10.37 | 54.0 42.30 AV 230.00 150 Horizontal N/A
4 4961.000 49.35 -1.85 74.0 -24.65 Peak 223.00 150 Horizontal Pass
4% 4961.000 42.35 -1.85 54.0 -11.65 AV 223.00 150 Horizontal Pass
5 12067.188 | 59.19 20.57 74.0 -14.81 Peak 100.00 150 Horizontal Pass
5** 12067.188 | 41.53 20.57 54.0 -12.47 AV 100.00 150 Horizontal Pass
6 17619.374 | 60.96 29.42 74.0 -13.04 Peak 199.00 150 Horizontal Pass
6** 17619.374 | 45.36 29.42 54.0 -8.64 AV 199.00 150 Horizontal Pass
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No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1110.500 40.62 -15.29 | 74.0 -33.38 Peak 115.00 150 Vertical Pass
1* 1110.500 28.24 -15.29 | 54.0 -25.76 AV 115.00 150 Vertical Pass
2 1655.000 46.74 -15.28 | 74.0 -27.26 Peak 240.00 150 Vertical Pass
2% 1655.000 34.69 -15.28 | 54.0 -19.31 AV 240.00 150 Vertical Pass
3 2401.500 88.49 -10.76 | 74.0 14.49 Peak 240.00 150 Vertical N/A
3 2401.500 79.47 -10.76 | 54.0 25.47 AV 240.00 150 Vertical N/A
4 4803.000 50.10 -2.23 74.0 -23.90 Peak 0.00 150 Vertical Pass
4 4803.000 33.35 -2.23 54.0 -20.65 AV 0.00 150 Vertical Pass
5 12367.625 | 59.39 21.15 74.0 -14.61 Peak 37.00 150 Vertical Pass
5** 12367.625 | 43.11 21.15 54.0 -10.89 AV 37.00 150 Vertical Pass
6 17528.812 | 60.36 30.01 74.0 -13.64 Peak 324.00 150 Vertical Pass
6** 17528.812 | 44.93 30.01 54.0 -9.07 AV 324.00 150 Vertical Pass
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No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1114.000 38.67 -156.39 | 74.0 -35.33 Peak 259.00 150 Horizontal Pass
1** 1114.000 22.55 -156.39 | 54.0 -31.45 AV 259.00 150 Horizontal Pass
2 2402.500 95.14 -10.66 | 74.0 21.14 Peak 239.00 150 Horizontal N/A
2= 2402.500 92.54 -10.66 | 54.0 38.54 AV 239.00 150 Horizontal N/A
3 3186.000 45.78 -5.65 74.0 -28.22 Peak 84.00 150 Horizontal Pass
3 3186.000 30.32 -5.65 54.0 -23.68 AV 84.00 150 Horizontal Pass
4 4805.000 49.51 -1.98 74.0 -24.49 Peak 221.00 150 Horizontal Pass
4% 4805.000 38.38 -1.98 54.0 -15.62 AV 221.00 150 Horizontal Pass
5 11834.313 | 56.79 19.76 74.0 -17.21 Peak 54.00 150 Horizontal Pass
5** 11834.313 | 41.34 19.76 54.0 -12.66 AV 54.00 150 Horizontal Pass
6 17540.624 | 61.64 30.38 74.0 -12.36 Peak 83.00 150 Horizontal Pass
6** 17540.624 | 45.76 30.38 54.0 -8.24 AV 83.00 150 Horizontal Pass
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No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1023.000 33.60 -14.60 | 74.0 -40.40 Peak 57.00 150 Vertical Pass
1** 1023.000 19.02 -14.60 | 54.0 -34.98 AV 57.00 150 Vertical Pass
2 1646.500 44.67 -156.44 | 74.0 -29.33 Peak 208.00 150 Vertical Pass
2% 1646.500 21.39 -15.44 | 54.0 -32.61 AV 208.00 150 Vertical Pass
3 2440.500 89.96 -10.80 | 74.0 15.96 Peak 230.00 150 Vertical N/A
3 2440.500 85.95 -10.80 | 54.0 31.95 AV 230.00 150 Vertical N/A
4 4881.000 50.10 -1.56 74.0 -23.90 Peak 20.00 150 Vertical Pass
4% 4881.000 41.59 -1.56 54.0 -12.41 AV 20.00 150 Vertical Pass
5 11683.375 | 57.08 20.40 74.0 -16.92 Peak 63.00 150 Vertical Pass
5** 11683.375 | 41.72 20.40 54.0 -12.28 AV 63.00 150 Vertical Pass
6 17556.376 | 60.67 29.97 74.0 -13.33 Peak 287.00 150 Vertical Pass
6** 17556.376 | 44.99 29.97 54.0 -9.01 AV 287.00 150 Vertical Pass
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No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1036.000 40.73 -14.72 | 74.0 -33.27 Peak 170.00 150 Horizontal Pass
1** 1036.000 23.23 -14.72 | 54.0 -30.77 AV 170.00 150 Horizontal Pass
2 1609.000 42.67 -156.28 | 74.0 -31.33 Peak 38.00 150 Horizontal Pass
2% 1609.000 28.43 -15.28 | 54.0 -25.57 AV 38.00 150 Horizontal Pass
3 2439.500 98.81 -10.83 | 74.0 24.81 Peak 233.00 150 Horizontal N/A
3 2439.500 89.41 -10.83 | 54.0 35.41 AV 233.00 150 Horizontal N/A
4 4881.000 49.08 -1.56 74.0 -24.92 Peak 0.00 150 Horizontal Pass
4% 4881.000 40.11 -1.56 54.0 -13.89 AV 0.00 150 Horizontal Pass
5 11653.188 | 57.50 20.44 74.0 -16.50 Peak 249.00 150 Horizontal Pass
5** 11653.188 | 41.31 20.44 54.0 -12.69 AV 249.00 150 Horizontal Pass
6 17660.062 | 60.68 29.16 74.0 -13.32 Peak 184.00 150 Horizontal Pass
6** 17660.062 | 45.80 29.16 54.0 -8.20 AV 184.00 150 Horizontal Pass
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No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1027.500 34.81 -14.62 | 74.0 -39.19 Peak 360.00 150 Vertical Pass
1** 1027.500 19.81 -14.62 | 54.0 -34.19 AV 360.00 150 Vertical Pass
2 1664.000 49.19 -156.18 | 74.0 -24.81 Peak 231.00 150 Vertical Pass
2% 1664.000 36.50 -15.18 | 54.0 -17.50 AV 231.00 150 Vertical Pass
3 2480.000 93.86 -10.37 | 74.0 19.86 Peak 165.00 150 Vertical N/A
3 2480.000 90.01 -10.37 | 54.0 36.01 AV 165.00 150 Vertical N/A
4 4961.000 50.79 -1.85 74.0 -23.21 Peak 94.00 150 Vertical Pass
4% 4961.000 43.29 -1.85 54.0 -10.71 AV 94.00 150 Vertical Pass
5 12340.312 | 58.84 21.34 74.0 -15.16 Peak 313.00 150 Vertical Pass
5** 12340.312 | 42.84 21.34 54.0 -11.16 AV 313.00 150 Vertical Pass
6 17486.813 | 59.92 29.33 74.0 -14.08 Peak 67.00 150 Vertical Pass
6** 17486.813 | 44.69 29.33 54.0 -9.31 AV 67.00 150 Vertical Pass
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No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)

1 1022.500 33.73 -14.54 | 74.0 -40.27 Peak 340.00 150 Horizontal Pass
1** 1022.500 19.86 -14.54 | 54.0 -34.14 AV 340.00 150 Horizontal Pass
2 1610.500 39.63 -156.25 | 74.0 -34.37 Peak 243.00 150 Horizontal Pass
2% 1610.500 21.53 -15.25 | 54.0 -32.47 AV 243.00 150 Horizontal Pass
3 2480.500 99.31 -10.38 | 74.0 25.31 Peak 232.00 150 Horizontal N/A
3 2480.500 96.63 -10.38 | 54.0 42.63 AV 232.00 150 Horizontal N/A
4 4960.000 51.08 -1.80 74.0 -22.92 Peak 224.00 150 Horizontal Pass
4% 4960.000 37.80 -1.80 54.0 -16.20 AV 224.00 150 Horizontal Pass
5 12300.063 | 58.76 21.74 74.0 -15.24 Peak 262.00 150 Horizontal Pass
5** 12300.063 | 42.93 21.74 54.0 -11.07 AV 262.00 150 Horizontal Pass
6 17641.687 | 60.54 29.57 74.0 -13.46 Peak 218.00 150 Horizontal Pass
6** 17641.687 | 45.79 29.57 54.0 -8.21 AV 218.00 150 Horizontal Pass
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No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)

1 1657.000 50.33 -17.56 | 74.0 -23.67 Peak 73.00 150 Vertical Pass
1* 1657.000 39.29 -17.56 | 54.0 -14.71 AV 73.00 150 Vertical Pass
2 2402.000 89.78 -12.11 74.0 15.78 Peak 47.00 150 Vertical N/A
2% 2402.000 84.74 -12.11 54.0 30.74 AV 47.00 150 Vertical N/A
3 4805.000 55.25 -2.74 74.0 -18.75 Peak 207.00 150 Vertical Pass
3% 4805.000 50.60 -2.74 54.0 -3.40 AV 207.00 150 Vertical Pass
4 6696.000 54.56 -0.29 74.0 -19.44 Peak 346.00 150 Vertical Pass
4 6696.000 37.64 -0.29 54.0 -16.36 AV 346.00 150 Vertical Pass
5 10848.187 | 51.63 0.90 74.0 -22.37 Peak 233.00 150 Vertical Pass
5** 10848.187 | 34.86 0.90 54.0 -19.14 AV 233.00 150 Vertical Pass
6 17463.187 | 59.66 3.85 74.0 -14.34 Peak 95.00 150 Vertical Pass
6** 17463.187 | 42.49 3.85 54.0 -11.51 AV 95.00 150 Vertical Pass
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No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1035.000 36.95 -18.38 | 74.0 -37.05 Peak 30.00 150 Horizontal Pass
1** 1035.000 23.05 -18.38 | 54.0 -30.95 AV 30.00 150 Horizontal Pass
2 2401.500 105.10 -12.08 | 74.0 31.10 Peak 293.00 150 Horizontal N/A
2% 2401.500 90.29 -12.08 | 54.0 36.29 AV 293.00 150 Horizontal N/A
3 4805.000 54.63 -2.74 74.0 -19.37 Peak 194.00 150 Horizontal Pass
3 4805.000 48.47 -2.74 54.0 -5.53 AV 194.00 150 Horizontal Pass
4 6631.000 54.31 -0.04 74.0 -19.69 Peak 142.00 150 Horizontal Pass
4% 6631.000 37.43 -0.04 54.0 -16.57 AV 142.00 150 Horizontal Pass
5 10763.375 | 51.75 -0.19 74.0 -22.25 Peak 59.00 150 Horizontal Pass
5** 10763.375 | 34.82 -0.19 54.0 -19.18 AV 59.00 150 Horizontal Pass
6 17468.436 | 58.41 3.79 74.0 -15.59 Peak 231.00 150 Horizontal Pass
6** 17468.436 | 42.98 3.79 54.0 -11.02 AV 231.00 150 Horizontal Pass
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No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1592.000 50.21 -17.66 | 74.0 -23.79 Peak 86.00 150 Vertical Pass
1** 1592.000 28.50 -17.66 | 54.0 -25.50 AV 86.00 150 Vertical Pass
2 2439.500 88.74 -12.73 | 74.0 14.74 Peak 51.00 150 Vertical N/A
2% 2439.500 73.95 -12.73 | 54.0 19.95 AV 51.00 150 Vertical N/A
3 4881.000 52.80 -3.36 74.0 -21.20 Peak 241.00 150 Vertical Pass
3 4881.000 47.16 -3.36 54.0 -6.84 AV 241.00 150 Vertical Pass
4 6770.000 53.38 -0.65 74.0 -20.62 Peak 71.00 150 Vertical Pass
4% 6770.000 37.49 -0.65 54.0 -16.51 AV 71.00 150 Vertical Pass
5 10914.312 | 52.37 0.46 74.0 -21.63 Peak 154.00 150 Vertical Pass
5** 10914.312 | 34.97 0.46 54.0 -19.03 AV 154.00 150 Vertical Pass
6 17842.500 | 59.44 4.08 74.0 -14.56 Peak 318.00 150 Vertical Pass
6** 17842.500 | 42.38 4.08 54.0 -11.62 AV 318.00 150 Vertical Pass
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No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1665.000 44.01 -17.55 | 74.0 -29.99 Peak 106.00 150 Horizontal Pass
1** 1665.000 26.11 -17.55 | 54.0 -27.89 AV 106.00 150 Horizontal Pass
2 2439.500 104.49 -12.73 | 74.0 30.49 Peak 283.00 150 Horizontal N/A
2% 2439.500 90.21 -12.73 | 54.0 36.21 AV 283.00 150 Horizontal N/A
3 4881.000 53.81 -3.36 74.0 -20.19 Peak 252.00 150 Horizontal Pass
3 4881.000 47.96 -3.36 54.0 -6.04 AV 252.00 150 Horizontal Pass
4 6670.000 54.09 -0.16 74.0 -19.91 Peak 28.00 150 Horizontal Pass
4% 6670.000 38.79 -0.16 54.0 -15.21 AV 28.00 150 Horizontal Pass
5 11891.812 | 52.73 212 74.0 -21.27 Peak 328.00 150 Horizontal Pass
5** 11891.812 | 36.21 212 54.0 -17.79 AV 328.00 150 Horizontal Pass
6 17423.813 | 59.06 4.74 74.0 -14.94 Peak 157.00 150 Horizontal Pass
6** 17423.813 | 43.00 4.74 54.0 -11.00 AV 157.00 150 Horizontal Pass
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RE Test case_FCC_Part 15C_FCC 15.247(2.4G) 1GHz-18GHz

12E42-
L1E+2-
LOE+2-
M2
o f
80
_ T0-
E
E M6
T 80
5 ML M3 M4 M5
ki
50-
40-
30
20- !
1000 10000 18000
Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1620.500 50.61 -17.74 | 74.0 -23.39 Peak 88.00 150 Vertical Pass
1** 1620.500 28.51 -17.74 | 54.0 -25.49 AV 88.00 150 Vertical Pass
2 2479.500 88.88 -12.27 | 74.0 14.88 Peak 56.00 150 Vertical N/A
2% 2479.500 74.32 -12.27 | 54.0 20.32 AV 56.00 150 Vertical N/A
3 4961.000 51.10 -3.08 74.0 -22.90 Peak 197.00 150 Vertical Pass
3 4961.000 44.68 -3.08 54.0 -9.32 AV 197.00 150 Vertical Pass
4 6602.000 53.54 0.18 74.0 -20.46 Peak 53.00 150 Vertical Pass
4% 6602.000 37.54 0.18 54.0 -16.46 AV 53.00 150 Vertical Pass
5 10651.250 | 52.09 -0.17 74.0 -21.91 Peak 118.00 150 Vertical Pass
5** 10651.250 | 34.97 -0.17 54.0 -19.03 AV 118.00 150 Vertical Pass
6 17417.251 | 58.42 4.78 74.0 -15.58 Peak 303.00 150 Vertical Pass
6** 17417.251 | 43.40 4.78 54.0 -10.60 AV 303.00 150 Vertical Pass
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RE Test case_FCC_Part 15C_FCC 15.247(2.4G) 1GHz-18GHz

12E42-
L1E+2-
M2
F
LOE+2-
90-
80
_ T0-
E
2 M6
i o«
a | o " ©
R A
50- ‘
M1
40-
30
20- !
1000 10000 18000
Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1858.500 42.17 -16.47 | 74.0 -31.83 Peak 285.00 150 Horizontal Pass
1** 1858.500 25.20 -16.47 | 54.0 -28.80 AV 285.00 150 Horizontal Pass
2 2479.500 102.89 -12.27 | 74.0 28.89 Peak 280.00 150 Horizontal N/A
2% 2479.500 88.76 -12.27 | 54.0 34.76 AV 280.00 150 Horizontal N/A
3 4947.000 46.51 -3.58 74.0 -27.49 Peak 232.00 150 Horizontal Pass
3 4947.000 33.19 -3.58 54.0 -20.81 AV 232.00 150 Horizontal Pass
4 6604.000 54.40 0.39 74.0 -19.60 Peak 237.00 150 Horizontal Pass
4% 6604.000 39.87 0.39 54.0 -14.13 AV 237.00 150 Horizontal Pass
5 11125.625 | 51.73 -0.47 74.0 -22.27 Peak 296.00 150 Horizontal Pass
5** 11125.625 | 35.13 -0.47 54.0 -18.87 AV 296.00 150 Horizontal Pass
6 17408.063 | 59.25 4.51 74.0 -14.75 Peak 131.00 150 Horizontal Pass
6** 17408.063 | 42.80 4.51 54.0 -11.20 AV 131.00 150 Horizontal Pass
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RE Test case_FCC_Part 15C_FCC 15.247(2.4G) 1GHz-18GHz

12642
L1E+2-
L0E+2-
M2
o T
80-
¢ 70-
z Mé
% 80- M3 W M3
- M1
40-
30-
20- !
1000 10000 18000
Frequency (MH2)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1598.500 47.82 -17.62 | 74.0 -26.18 Peak 78.00 150 Vertical Pass
1* 1598.500 28.70 -17.62 | 54.0 -25.30 AV 78.00 150 Vertical Pass
2 2401.500 88.94 -12.08 | 74.0 14.94 Peak 47.00 150 Vertical N/A
2% 2401.500 78.14 -12.08 | 54.0 2414 AV 47.00 150 Vertical N/A
3 4804.000 52.90 -2.67 74.0 -21.10 Peak 208.00 150 Vertical Pass
3% 4804.000 47.05 -2.67 54.0 -6.95 AV 208.00 150 Vertical Pass
4 6671.000 53.81 -0.18 74.0 -20.19 Peak 228.00 150 Vertical Pass
4 6671.000 37.84 -0.18 54.0 -16.16 AV 228.00 150 Vertical Pass
5 12054.250 | 52.86 1.39 74.0 -21.14 Peak 3.00 150 Vertical Pass
5** 12054.250 | 37.04 1.39 54.0 -16.96 AV 3.00 150 Vertical Pass
6 17456.626 | 58.57 3.89 74.0 -15.43 Peak 130.00 150 Vertical Pass
6** 17456.626 | 42.57 3.89 54.0 -11.43 AV 130.00 150 Vertical Pass
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RE Test case_FCC_Part 15C_FCC 15.247(2.4G) 1GHz-18GHz

12E42-
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ML
40-
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20- !
1000 10000 18000
Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1702.500 43.02 -17.37 | 74.0 -30.98 Peak 106.00 150 Horizontal Pass
1** 1702.500 25.25 -17.37 | 54.0 -28.75 AV 106.00 150 Horizontal Pass
2 2401.500 105.17 -12.08 | 74.0 31.17 Peak 283.00 150 Horizontal N/A
2% 2401.500 94.38 -12.08 | 54.0 40.38 AV 283.00 150 Horizontal N/A
3 4805.000 55.25 -2.74 74.0 -18.75 Peak 196.00 150 Horizontal Pass
3 4805.000 47.37 -2.74 54.0 -6.63 AV 196.00 150 Horizontal Pass
4 6619.000 53.71 0.37 74.0 -20.29 Peak 308.00 150 Horizontal Pass
4% 6619.000 38.03 0.37 54.0 -15.97 AV 308.00 150 Horizontal Pass
5 10254.500 | 51.77 1.22 74.0 -22.23 Peak 272.00 150 Horizontal Pass
5** 10254.500 | 34.77 1.22 54.0 -19.23 AV 272.00 150 Horizontal Pass
6 17423.813 | 59.12 4.74 74.0 -14.88 Peak 24.00 150 Horizontal Pass
6** 17423.813 | 43.20 4.74 54.0 -10.80 AV 24.00 150 Horizontal Pass
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RE Test case_FCC_Part 15C_FCC 15.247(2.4G) 1GHz-18GHz
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20- !
1000 10000 18000
Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1608.000 48.51 -17.65 | 74.0 -25.49 Peak 76.00 150 Vertical Pass
1** 1608.000 27.50 -17.65 | 54.0 -26.50 AV 76.00 150 Vertical Pass
2 2439.500 88.22 -12.73 | 74.0 14.22 Peak 53.00 150 Vertical N/A
2% 2439.500 78.26 -12.73 | 54.0 24.26 AV 53.00 150 Vertical N/A
3 4880.000 53.01 -3.18 74.0 -20.99 Peak 242.00 150 Vertical Pass
3 4880.000 46.00 -3.18 54.0 -8.00 AV 242.00 150 Vertical Pass
4 6271.000 53.48 -0.15 74.0 -20.52 Peak 315.00 150 Vertical Pass
4% 6271.000 37.82 -0.15 54.0 -16.18 AV 315.00 150 Vertical Pass
5 11663.250 | 52.60 0.51 74.0 -21.40 Peak 360.00 150 Vertical Pass
5** 11663.250 | 35.44 0.51 54.0 -18.56 AV 360.00 150 Vertical Pass
6 17423.813 | 59.29 4.74 74.0 -14.71 Peak 122.00 150 Vertical Pass
6** 17423.813 | 43.63 4.74 54.0 -10.37 AV 122.00 150 Vertical Pass
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RE Test case_FCC_Part 15C_FCC 15.247(2.4G) 1GHz-18GHz
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1000 10000 18000
Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1675.000 44.05 -17.51 74.0 -29.95 Peak 52.00 150 Horizontal Pass
1** 1675.000 24.53 -17.51 54.0 -29.47 AV 52.00 150 Horizontal Pass
2 2440.500 104.57 -12.73 | 74.0 30.57 Peak 281.00 150 Horizontal N/A
2% 2440.500 102.46 -12.73 | 54.0 48.46 AV 281.00 150 Horizontal N/A
3 4880.000 51.65 -3.18 74.0 -22.35 Peak 254.00 150 Horizontal Pass
3 4880.000 45.38 -3.18 54.0 -8.62 AV 254.00 150 Horizontal Pass
4 6742.000 53.48 0.06 74.0 -20.52 Peak 87.00 150 Horizontal Pass
4% 6742.000 37.31 0.06 54.0 -16.69 AV 87.00 150 Horizontal Pass
5 11891.812 | 52.09 212 74.0 -21.91 Peak 64.00 150 Horizontal Pass
5** 11891.812 | 36.39 212 54.0 -17.61 AV 64.00 150 Horizontal Pass
6 17418.562 | 59.16 4.81 74.0 -14.84 Peak 70.00 150 Horizontal Pass
6** 17418.562 | 43.14 4.81 54.0 -10.86 AV 70.00 150 Horizontal Pass
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RE Test case_FCC_Part 15C_FCC 15.247(2.4G) 1GHz-18GHz
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1000 10000 18000
Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1582.000 49.30 -17.56 | 74.0 -24.70 Peak 81.00 150 Vertical Pass
1** 1582.000 27.70 -17.56 | 54.0 -26.30 AV 81.00 150 Vertical Pass
2 2480.500 88.69 -12.33 | 74.0 14.69 Peak 51.00 150 Vertical N/A
2% 2480.500 86.48 -12.33 | 54.0 32.48 AV 51.00 150 Vertical N/A
3 4961.000 50.49 -3.08 74.0 -23.51 Peak 202.00 150 Vertical Pass
3 4961.000 41.44 -3.08 54.0 -12.56 AV 202.00 150 Vertical Pass
4 6334.000 53.49 -0.91 74.0 -20.51 Peak 347.00 150 Vertical Pass
4% 6334.000 37.23 -0.91 54.0 -16.77 AV 347.00 150 Vertical Pass
5 9668.000 51.62 0.31 74.0 -22.38 Peak 19.00 150 Vertical Pass
5** 9668.000 34.64 0.31 54.0 -19.36 AV 19.00 150 Vertical Pass
6 17257.126 | 58.78 2.34 74.0 -15.22 Peak 27.00 150 Vertical Pass
6** 17257.126 | 41.01 2.34 54.0 -12.99 AV 27.00 150 Vertical Pass
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RE Test case_FCC_Part 15C_FCC 15.247(2.4G) 1GHz-18GHz
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1000 10000 18000
Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1860.500 43.55 -16.39 | 74.0 -30.45 Peak 119.00 150 Horizontal Pass
1** 1860.500 25.09 -16.39 | 54.0 -28.91 AV 119.00 150 Horizontal Pass
2 2480.000 102.88 -12.30 | 74.0 28.88 Peak 275.00 150 Horizontal N/A
2% 2480.000 98.29 -12.30 | 54.0 44.29 AV 275.00 150 Horizontal N/A
3 4962.000 46.84 -3.04 74.0 -27.16 Peak 94.00 150 Horizontal Pass
3 4962.000 43.61 -3.04 54.0 -10.39 AV 94.00 150 Horizontal Pass
4 6587.000 54.79 -0.96 74.0 -19.21 Peak 57.00 150 Horizontal Pass
4% 6587.000 37.63 -0.96 54.0 -16.37 AV 57.00 150 Horizontal Pass
5 11499.375 | 52.40 0.29 74.0 -21.60 Peak 99.00 150 Horizontal Pass
5** 11499.375 | 35.47 0.29 54.0 -18.53 AV 99.00 150 Horizontal Pass
6 17467.126 | 58.72 3.81 74.0 -15.28 Peak 108.00 150 Horizontal Pass
6** 17467.126 | 42.42 3.81 54.0 -11.58 AV 108.00 150 Horizontal Pass
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A.7 Band Edge (Restricted-band band-edge)

Note ': The lowest and highest channels are tested to verify the band edge emissions. Please refer to the following
the plots for emissions values.

Note 2: The test data all are tested in the vertical and horizontal antenna which the trace is max hold. So these
plots have shown the worst case.

Note 3: According the ANSI C63.10-2013, where limits are specified for both average and peak (or quasi-peak)
detector functions, if the peak (or quasi-peak) measured value complies with the average limit, it is unnecessary
to perform an average measurement.

Note 4: The Level (dBuV/m) has been corrected by factor.

Built-in Antenna

BLE -1 Mbps
Test Frequency Level Factor Limit Line | Margin :
Test Mode Remark Verdict
Channel (MHz) (dBuV/m) (dB) (dBuV/m) | (dB)

2390 52.677 31.47 74 21.323 PEAK Pass

GFSK Low
2390 N/A N/A 54 N/A AVERAGE | Pass
2483.5 58.457 314 74 15.543 PEAK Pass

GFSK HIGH
2483.5 44.693 314 54 9.307 | AVERAGE | Pass

BT —y o

Marker 2 2. 0 Avp Type: Log-Pwr
PR T AvglHold->100/100

Stop 241000 GHz,
#VBW 3.0 MHz Sweep 1.067 ms (4001 pes)

55 1 File <TMPIMAGE. PNG= saved

BT —Ty [ Vgt Specioem Ry St 5 =

Marker 2 — Hz v Type: Log-Pwr S

Marker 2 — Hz Ay Typs: RMS.
AwgiHold:>100/100 .

Avglkloi:>100/100

Ref Offget31.4 08
Ref 95.00 dBpV

Ref Offget 314 a3
Ref £0.00 dBpV

Stop 2.50000 GHz|

Span 2.000 MHz|
#VEW 3.0 MHz #Sweep 1.067 ms (4001 pts)

#VBW 10 Hz Sweep 156.0 ms (4001 pts),
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Built-in Antenna

BLE -2 Mbps
Test Frequency Level Factor Limit Line | Margin :
Test Mode Remark | Verdict
Channel (MHz) (dBuV/m) (dB) (dBuV/m) | (dB) I
2390 52.445 31.47 74 21.555 PEAK Pass
GFSK Low
2390 N/A N/A 54 N/A | AVERAGE | Pass
2483.5 58.789 314 74 15.211 PEAK Pass
GFSK HIGH
2483.5 47.598 314 54 6.402 | AVERAGE | Pass

Start 2.31000 GHz Stop 2.41000 GHz,
WRes BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (4001 pis)

| 274 dEa]
Gz | BZA4E dBuV |

Start 2.47000 GHz Stop 2.50000 GHz|
#Res BW 1.0 MHz #VEW 3.0 MHz #Sweep 1,067 ms (4001 pts)

Span 2.000 MHz
#VBW 10 Hz Sweep 156.0 ms (4001 pis)

s i File <TMPIMAGE PNG> saved
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66

External Antenna

Report No.: BL-SZ19C0646-601

BLE -1 Mbps
Test Frequency Level Factor Limit Line | Margin :
Test Mode Remark | Verdict
Channel (MHz) (dBuV/m) (dB) (dBuV/m) | (dB) I
2390 53.42 31.47 74 20.58 PEAK Pass
GFSK Low
2390 N/A N/A 54 N/A | AVERAGE | Pass
2483.5 53.784 314 74 20.216 PEAK Pass
GFSK HIGH
2483.5 N/A N/A 54 N/A | AVERAGE | Pass

Start 2.31000 GHz
. .0 MHz

#VBW 3.0 MHz

Stop 2.41000 GHz
7 ms (4001 pts)

Start 247000 GHz
wRes BWW 1.0 MHz

#VBW 3.0 MHz

#Sweep 1.067 ms (4001 pts)

Stop 2.50000 GHz,

GHz | £1420 dBuV |
Gz | £3.784 dBuV|

s L File <TMPIMAGE PNG> saved
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External Antenna

Report No.: BL-SZ19C0646-601

BLE -2 Mbps
Test Frequency Level Factor Limit Line | Margin :
Test Mode Remark | Verdict
Channel (MHz) (dBuV/m) (dB) (dBuV/m) | (dB) I
2390 53.19 31.47 74 20.81 PEAK Pass
GFSK Low
2390 N/A N/A 54 N/A | AVERAGE | Pass
2483.5 57.582 314 74 16.418 PEAK Pass
GFSK HIGH
2483.5 48.441 314 54 5.559 | AVERAGE | Pass

Start 2.31000 GHz
wRes BIW 1.0 MHz

#VBW 3.0 MHz

Sweep 1.067 ms (4001 pis)

Stop 2.41000 GHz,

Il E2245 dBuV

3,150 dBaV|

#Res BW 1.0 MHz

#VBW 3.0 MHz

Stop 2.50000 GHz

#Sweep 1.067 ms (4001 pts)

Center 2483500 GHz
WRes BIW 1.0 MHz

#VBW 10 Hz

Sweep 156.0 ms (4001 pis)

Span 2.000 MHz
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A.8 Power Spectral Density (PSD)

Built-in Antenna

BLE -1 Mbps
Test Data

Low Channel -8.15 8 Pass
Middle Channel -8.34 8 Pass
High Channel -8.10 8 Pass

Test plots
GFSK (BLE) -1 Mbps LOW CHANNEL GFSK (BLE) -1 Mbps MIDDLE CHANNEL

spectrum | 52 spectrum | k3

Ref Level 10.00 dBm & RBW 3 kM2 Ref Level 10.00 dim &« RBW 3 kW2

= ALt 20dE  SWT 632.1 ys & VBW 10 kHz  Mode Auto FFT = ALt 20dE  SWT 632.1 ys & VBW 10 kHz  Mode Auto FFT
TDF TDF
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™M) -0, 15 dfm| ™M) -84 dim|
2.40198500 GHZ| 243996760 GHZ2|
1] 1]
My M1
IS ETT WAl AT
e ey ™A Ay
ul“"'"l ¥ 4 ¥ w'v f""“l L] llllu'\.r

7 ur [ %
7 n I m

-60
70 70
-80 -80
CF 2.402 GHz A0 pls an 1.5 MHz CF 2.44 GHz A0 pls an 1.5 MHz
-, — T — i —_—
J J
Oate 18 MAY 2019 140247 Oate 18 MAY 2019 1405 24

GFSK (BLE) -1 Mbps HIGH CHANNEL

Spectrum | [nén]

Ref Level 10.00 dBm &« RBW 3 kW2
e Att 20dd  SWT 632.1 us & VBW 10kHz  Mode auto FFT

D€
F‘c War

s -840 dim|
2.47996760 GHz|

M

T R P |

Ty

CF 2.48 GH. 601 n 1.5 MHz
iz s J qa

Date: 18 MAY 2019 141148
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Built-in Antenna

BLE -2 Mbps
Test Data

Low Channel -9.30 8 Pass
Middle Channel -9.32 8 Pass
High Channel -9.25 8 Pass

Test plots
GFSK (BLE) -2 Mbps LOW CHANNEL GFSK (BLE) -2 Mbps MIDDLE CHANNEL

Ref Level 10.00 dBm & RBW 3 kM2 Ref Level 10.00 dim &« RBW 3 kW2
e Att 20dd  SWT 632.1 us & VBW 10kHz  Mode auto FFT fo ALt 20dd  SWT 632.1 us & VBW 10kHz  Mode auto FFT
TOF TOF
Em Man Em Man
LT 9.0 dim| LT 9.2 dim)|
2.40199000 GHz| 2.44000500 GHz|
o o

» T s R (YR TN
o |5 e,

e S 3

—_

60 -0
70 70
-a0 -a0
CF 2,402 GHz 01 pts an 3.0 MHz CF 2,44 GHz 01 pts an 3.0 MHz
== — C e = S
] ] ] ]
Oate: 4 AN 2019 210345 Oate: 4 AN 2019 210606

GFSK (BLE) -2 Mbps HIGH CHANNEL
(Specrum ) =)

Ref Level 10.00 dBm &« RBW 3 kW2
e Att 20dd  SWT 632.1 us & VBW 10kHz  Mode auto FFT

D€
F‘c War

o

LT 9.25 dim)|
2.48000500 GHz|

T T T
ool (il %‘f\w
v 2"

-70

-80

CF 2.48 OHrI 601 El ] qan 3.0 MHz

Date: 4 AN 2019 210658
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External Antenna

BLE -1 Mbps
Test Data

Low Channel -9.38 8 Pass
Middle Channel -9.36 8 Pass
High Channel -8.99 8 Pass

Test plots
GFSK (BLE) -1 Mbps LOW CHANNEL GFSK (BLE) -1 Mbps MIDDLE CHANNEL

Ref Level 10.00 dém ® RBW 3 kM2 Ref Level 10.00 d&m & RBW 3 kM2

b att 20d8  BWT £32.1us @ VBW 10kH:  Mode Auto FFT e ALt 2008 BWT 632.1 45 @ VBW 10kH2  Mode auto FFT
T0F T0F
| | o
Ml 9,30 dim| T .36 dBm|
2.40195010 GHz, 2.43995010 GHz,
0 0 dBm

M1 M1

sl [ P A E o A g
i Wm *W'”"“\“%h ijﬁW‘“- T

= i

-50 <50 dén

-60 -60 din

-70 70

-80 -a0

CF 2.402 GHz 601 pis an 1.5 MHz CF 2,44 GHz 601 pis an 1.5 MHz
oz mE e e T

J J 4 J

Date: 18 MAY 2019 145544 Date 18 MAY 2019 145811

GFSK (BLE) -1 Mbps HIGH CHANNEL
(Specrum ) =)

Ref Level 10.00 dBm &« RBW 3 kW2
e Att 20dd  SWT 632.1 us & VBW 10kHz  Mode auto FFT

D€
F‘c War

LT -8.99 dim|
2.47996510 GHz|
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- T T W T T
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WLk i

W, |

CF 2.48 GH. 601 n 1.5 MHz
rl s J qa

Date: 18 MAY 2018 150046
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External Antenna

BLE -2 Mbps
Test Data

Low Channel -11.05 8 Pass
Middle Channel -10.87 8 Pass
High Channel -10.68 8 Pass

Test plots
GFSK (BLE) -2 Mbps LOW CHANNEL GFSK (BLE) -2 Mbps MIDDLE CHANNEL

Ref Level 10.00 dim & RBW 3 kM2 Ref Level 10.00 dém & RBW 3 kM2
e Att 20dd  SWT 632.1 us & VBW 10kHz  Mode auto FFT e Att 20dd  SWT 632.1 us & VBW 10kHz  Mode auto FFT
TOF TOF
Eluc Max Eluc Max
M) ~11.05 dim| M) ~10.07 dim|
2.40194510 GHz| 2.43998500 GHz|
o o
M1 "
-10 di -10 d
de: de: 3+
s _ B

60
70 70
-a0 -a0
CF 2,402 GHz 01 pts an 3.0 MHz CF 2,44 GHz 01 pts an 3.0 MHz
== — T e = T
] ]
Date: 4 AN 2019 211004 Oate: 4 AN 2019 211057

GFSK (BLE) -2 Mbps HIGH CHANNEL

Ref Level 10.00 dBm ® RBW 3 kHz
o ALE 20dB  SWT 632.1 us @ VBW 10kHz  Mode Auto FFT

TOF
I®37% Max

Mi[1] -10.68 dBm
2.47998500 GHz|

- WMWWMW% S|
paa ™,

CF 2.48 GHz 601 pts Span 3.0 MHz
E— ) e

Date: 4 JUN 2015 21:11:37
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ANNEX B TEST SETUP PHOTOS

Please refer the document “BL-SZ19C0646-AR.PDF”.

ANNEX C EUT EXTERNAL PHOTOS

Please refer the document “BL-SZ19C0646-AW.PDF”.

ANNEX D EUT INTERNAL PHOTOS

Please refer the document “BL-SZ19C0646-Al.PDF”.

--END OF REPORT--
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