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FCC RADIO TEST REPORT

FCCID . PY7-15465A
Equipment : GSM/WCDMAI/LTE Phone with BT, DTS/UNII
a/b/g/n/ac, GPS, FM Receiver and NFC
Brand Name . SONY
Applicant : Sony Corporation
1-7-1 Konan Minato-ku Tokyo, 108-0076 Japan
Manufacturer : Sony Corporation
1-7-1 Konan Minato-ku Tokyo, 108-0076 Japan
Standard : FCC Part 15 Subpart C §15.247
Test Date(s) . Oct. 19, 2021 ~ Nov. 24, 2021

We, Sporton International (Kunshan) Inc., would like to declare that the tested sample
has been evaluated in accordance with the test procedures and has been in
compliance with the applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without
written approval of Sporton International (Kunshan) Inc., the test report shall not be
reproduced except in full.
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History of this test report

Report No. Version Description Issued Date

FR101906B 01 Initial issue of report Dec. 15, 2021

Update Section 3.2.3 test procedure that used for
FR101906B 02 Dec. 24, 2021
peak measurement.
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ssamonas. FCC RADIO TEST REPORT

Report No. : FR101906B

Summary of Test Result

Report Ref Std. Result
Clause Clause Test tems (PASS/FAIL) Remark
3.1 15.247(a)(2) 6dB Bandwidth Pass -
3.1 2.1049 99% Occupied Bandwidth Reporting only -
3.2 15.247(b)(3) Output Power Pass -
3.3 15.247(e) Power Spectral Density Pass -
34 15.247(d) Conducted Band Edges and Spurious Pass i
Emission
Under limit
35 15.247(d) |Radiated Band Edges and Spurious Emission Pass 5.47 dB at
2483.500 MHz
Under limit
3.6 15.207 AC Conducted Emission Pass 8.76 dB at
0.172 MHz
15.203 & .
3.7 15.247(b) Antenna Requirement Pass -
Declaration of Conformity:
The test results with all measurement uncertainty excluded are presented in accordance with the
regulation limits or requirements declared by manufacturers.
Comments and Explanations:
The declared of product specification for EUT presented in the report are provided by the
manufacturer, and the manufacturer takes all the responsibilities for the accuracy of product
specification.

Sporton International (Kunshan) Inc.
TEL : +86-512-57900158
FAX : +86-512-57900958
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ssamonas. FCC RADIO TEST REPORT Report No. : FR101906B

1 General Description
1.1 Product Feature of Equipment Under Test

GSM/WCDMAJ/LTE, Bluetooth, DTS/UNII a/b/g/n/ac, NFC, FM Receiver and GNSS.
Standards-related Product Specification
Antenna Type / Gain PIFA Antenna with gain -1.5 dBi

Remark: The above EUT's information was declared by manufacturer. Please refer to Comments and
Explanations in report summary.

EUT Information List
: : Performed
HW Version SW Version SIN
Test Item
0.48 HQ618X02D2 RF conducted measurement
A 0.106 HQ61B2014B Radiated Spurious Emission
0.106 HQ618X0253 AC Conducted Emission

Note: For other wireless features of this EUT, test report will be issued separately.

1.2 Modification of EUT

No modifications are made to the EUT during all test items.

1.3 Testing Location

Sporton International (Kunshan) Inc. is accredited to ISO/IEC 17025:2017 by American Association for
Laboratory Accreditation with Certificate Number 5145.02.

Test Firm Sporton International (Kunshan) Inc.

No. 1098, Pengxi North Road, Kunshan Economic Development Zone

Jiangsu Province 215300 People’s Republic of China
Test Site Location
TEL : +86-512-57900158

FAX : +86-512-57900958

_ ) ) FCC Test Firm
Sporton Site No. FCC Designation No. ) .
Registration No.

Test Site No.

CO01-KS
03CHO05-KS CN1257 314309
THO1-KS
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ssamonas. FCC RADIO TEST REPORT Report No. : FR101906B

1.4 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

+ FCC Part 15 Subpart C §15.247

+ FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v05r02
+ FCC KDB 414788 D01 Radiated Test Site v01r01

¢+ ANSI C63.10-2013

Remark:

1. All test items were verified and recorded according to the standards and without any deviation during the
test.

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B, recorded
in a separate test report.

Sporton International (Kunshan) Inc. Page Number : 6 of 36
TEL : +86-512-57900158 Issued Date : Dec. 24, 2021
FAX : +86-512-57900958 Report Version 1 02

Report Template No.: BU5-FR15CBT4.0 Version 2.4
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2 Test Configuration of Equipment Under Test

2.1 Carrier Frequency Channel

Frequency Band Channel ('I:\;quZ) Channel ('I:\;quz)
0 2402 21 2444
1 2404 22 2446
2 2406 23 2448
3 2408 24 2450
4 2410 25 2452
5 2412 26 2454
6 2414 27 2456
7 2416 28 2458
8 2418 29 2460
9 2420 30 2462
2400-2483.5 MHz 10 2422 31 2464
11 2424 32 2466
12 2426 33 2468
13 2428 34 2470
14 2430 35 2472
15 2432 36 2474
16 2434 37 2476
17 2436 38 2478
18 2438 39 2480
19 2440 - -
20 2442 - -
Sporton International (Kunshan) Inc. Page Number 1 7 of 36
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Report No. : FR101906B

2.2 Test Mode

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:
conduction emission (150 kHz to 30 MHz), radiation emission (9 kHz to the 10th harmonic of the
highest fundamental frequency or to 40 GHz, whichever is lower). For radiated measurement, the
measured emission level of the EUT was maximized by rotating the EUT on a turntable, adjusting the
orientation of the EUT and EUT antenna in three orthogonal axis (X: flat, Y: portrait, Z: landscape), and

adjusting the measurement antenna orientation, following C63.10 exploratory test procedures and find

Z plane as worst plane.

b. AC power line Conducted Emission was tested under maximum output power.

The following summary table is showing all test modes to demonstrate in compliance with the standard.

Summary table of Test Cases

Test Item Data Rate / Modulation

Bluetooth — LE / GFSK
Mode 1: Bluetooth Tx CHOO_2402 MHz_1Mbps
N Mode 2: Bluetooth Tx CH19 2440 MHz_1Mbps
Test Cases Mode 3: Bluetooth Tx CH39_ 2480 MHz_1Mbps
Mode 4: Bluetooth Tx CHOO_2402 MHz_2Mbps
Mode 5: Bluetooth Tx CH19 2440 MHz_2Mbps
Mode 6: Bluetooth Tx CH39_ 2480 MHz_2Mbps
Mode 1: Bluetooth Tx CHOO_2402 MHz_1Mbps
Mode 2: Bluetooth Tx CH19 2440 MHz_1Mbps
Radiated Mode 3: Bluetooth Tx CH39_ 2480 MHz_1Mbps
Test Cases Mode 4: Bluetooth Tx CHOO_2402 MHz_2Mbps
Mode 5: Bluetooth Tx CH19 2440 MHz_2Mbps
Mode 6: Bluetooth Tx CH39_ 2480 MHz_2Mbps

AC Conducted | Mode 1 : GSM850 Idle + Bluetooth Link + WLAN (2.4GHz) Link + Earphone +
Emission USB Cable (Charging from AC Adapter)

Sporton International (Kunshan) Inc.

TEL : +86-512-57900158
FAX : +86-512-57900958
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SPORTON LAB. FCC RAD'O TEST REPORT Report No. : FR101906B

2.3 Connection Diagram of Test System

<AC Conducted Emission>

120VacHiHz
EUT
(Adapter)
EUT
(USB Cable)
EUT EUT EUT
[Bluetooth  (Earphone)
Earphane| Notebook
WLAM AP
System Simulator
<Bluetooth-LE Tx Mode>
120Vac/60Hz
EUT
(Adapter)

L)

EUT
(USB Cable)
EUT EUT
(Eamhone)
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ssamonas. FCC RADIO TEST REPORT Report No. : FR101906B

2.4 Support Unit used in test configuration and system

Item |[Equipment Brand Name [Model Name|FCC ID Data Cable Power Cord

1. |Base Station Anritus MT8821C N/A N/A Unshielded,1.8m
shielded cable DC

2. [Notebook Lenovo G480 QDS-BRCM1050I [N/A SQZhieii.S?AC P
cable 1.8m

3. |WLANAP D-link DIR-655 KA21R655B1 N/A Unshielded,1.8m

4. |SD Card Kingston 8GB N/A N/A N/A

2.5 EUT Operation Test Setup

The RF test items, utility “FTM” was installed in Notebook which was programmed in order to make the
EUT get into the engineering modes to provide channel selection, power level, data rate and the

application type and for continuous transmitting signals.

For AC power line conducted emissions, the EUT was set to connect with the WLAN AP under large

package sizes transmission.

2.6 Measurement Results Explanation Example

For all conducted test items:

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

exactly the EUT RF output level.

Example :
The spectrum analyzer offset is derived from RF cable loss.
Offset = RF cable loss.

Following shows an offset computation example with cable loss 5.5 dB.

Offset(dB) = RF cable loss(dB).

=5.5 (dB)
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3 Test Result
3.1 6dB and 99% Bandwidth Measurement
3.1.1Limit of 6dB and 99% Bandwidth

The minimum 6 dB bandwidth shall be at least 500 kHz.

3.1.2Measuring Instruments

See list of measuring equipment of this test report.

3.1.3Test Procedures

1. The testing follows the ANSI C63.10 Section 6.9.3 (OBW) and 11.8.1 (6dB BW).

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

Set the maximum power setting and enable the EUT to transmit continuously.

4.  Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. Set
the Video bandwidth (VBW) = 300 kHz. In order to make an accurate measurement. The 6dB
bandwidth must be greater than 500 kHz.

5. For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) is set
1-5% of the emission bandwidth and set the Video bandwidth (VBW) = 3 * RBW.

6. Measure and record the results in the test report.

3.1.4Test Setup

(aTs } )
Spectrum Analyzer EUT
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3.1.5Test Result of 6dB Bandwidth

Please refer to Appendix A.
<1Mbps>

6 dB Bandwidth Plot on Channel 00

6 dB Bandwidth Plot on Channel 19

Spectrum o

Ref Level 25,50 d8m  Offset 550 d8 & RBW 100 kHz

Spectrum |“$‘

Ref Level 25.50 dBm  Offset 550 d8 & RBW 100 kHz
30 dié SWT 1ms @ YBW 300 kHz  Mode Sweep

j» Att 30 dié SWT 1ms @ YBW 300 kHz  mode Sweep j» Att
M1[1] 3.13 dBm)| M1[1] 3.03 dBm|
2.40166600 GHz| 2.43966600 GHz,
D211 0.16 dB| D211 -0.11 dB|
666.00 kHZ 666.00 kHZ|
D1 9.100 dB; o e I oy 910 o W S N
—oz 2 1‘ 0 dem— =% S ) 2:910 dorm - Lo
,/// —— N (/’ .
/ ~ 7 N
7 N ——— S RN
=70 d -70 di
CF 2.402 GHz 1001 pts Span 2.0 MHz CF 2.44 GHz IEII pis Span 2.0 MHz
il CRRRRED e il W e
6 dB Bandwidth Plot on Channel 39 N/A
Ref Level 25,50 d8m  Offset 550 d8 & RBW 100 kHz
j» Att 30 dié SWT 1ms @ YBW 300 kHz  mode Sweep
M1[1] 3.09 dBm)|
2.47966400 GHz|
D211 -0.10 dB
670.00 kHz
e T
///. ™ ~
s N
- e —
-70 dl
CF 2.48 GHz 1001 pts Span 2.0 MHz
i [
Sporton International (Kunshan) Inc. Page Number 1 12 of 36
TEL : +86-512-57900158 Issued Date : Dec. 24, 2021
FAX : +86-512-57900958 Report Version 1 02

Report Template No.: BU5-FR15CBT4.0 Version 2.4



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR101906B

<2Mbps>

6 dB Bandwidth Plot on Channel 00

6 dB Bandwidth Plot on Channel 19

Spectrum

(=)

Spectrum

(=)

RefLevel 25,50 dém Offset 550 dé@ & RBW 100 kHz

RefLevel 25.50 dém Offset 550 d&@ @ RBW 100 kHz
jo Att 30 dB SWT 1ms @ VBW 300 kHz  Mode Sweep jo Att 30 dB SWT 1ms @ VBW 300 kHz  Mode Sweep
mMi[1] 3.00 dBm)| mMi[1] 3.01 dBm
2.40143600 GHz| 2.43943200 GHz|
D2[1] 0.00 dB D2[1] 0.13 dB|
1.14800 MH2| 1.14800 MHz,
M1 7 850 dBmr M1 7]
\j-’\ o~ -t - o,
\ / -
5 \
\, .
N\ o \,
Vd \
] v ST
-70 di
1001 pts Span 4.0 MHz CF 2.44 GHz 1001 pts Span 4.0 MHz
— - —
AR W ()
6 dB Bandwidth Plot on Channel 39 N/A
RefLevel 25.50 dém Offset 550 d&@ @ RBW 100 kHz
jo Att 30 dB SWT 1ms @ VBW 300 kHz  Mode Sweep
mMi[1] 3.04 dBm)|
2.47943600 GHz|
D2[1] 0.21 dB
1.14000 MH2|
3.03 '\T T ML 7
—D02 3.020 dén V'J e — = J{:
/7 “
//' ‘\\\.
N J" l‘-\' "_"—\.,»4
-70 di
CF 2.48 GHz 1001 pts Span 4.0 MHz
- b
| CECEEEN N
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3.1.6 Test Result of 99% Occupied Bandwidth

Please refer to Appendix A.
<1Mbps>

99% Bandwidth Plot on Channel 00 99% Occupied Bandwidth Plot on Channel 19
Spectrum @ Spectrum [@]

Ref Level 25,50 d8m  Offset 5,50 d8 & RBW 30 kHz Ref Level 25.50 dBm  Offset 550 d8 & RBW 30 kHz

j» Att 30 dié SWT 1ms @ YBW 100 kHz  ™mode Sweep

o Att 30 dB_ SWT 1ms @ VBW 100 kHz _ Mode Sweep
(@153 Max (@153 Max
mMi[1] 5.34 dBm) mMi[1] 5.21 dBm)|
20 dBm 2.40200000 GHz| | [ 20 9B 2.43999800 GHz|
Oce B 1.022977023 MHz Oce B 1.016983017 MHz|
10 dB 10 dB L 23
o rs N fasils adl A
0 dem . - 0 dem + <
e —_ 'a —
T o . o -
-10 dBr = - - -10 dBr e —
y i - \,
20 df - -20 di X
/ N RN / AN PO
! - i e [e
40 o 40 d
50 di 50 di
.60 dB 60 db
70d 70d
CF 2.402 GHz 1001 pts Span 2.0 MHz | |[ CF 2.44 GHz 1001 pts Span 2.0 MHz
Marker’ Marker’
Type | Ref | Tre | X-value ¥-value | Function | Function Result | Type | Ref | Tre | X-value ¥-value | Function | Function Result |
ML 1 2.402 GHz 5.34 dem ML 1 2.430098 GHz 5.21 dem
TL 1 2,4015005 GHz -0.74 dem Oce Bw 1.022977023 MHz TL 1 2,4395025 GHz -0.86 dem Oce Bw 1.016983017 MHz
T2 1 2,40252346 GHz -10.65 dem T2 1 2.44051946 GHz -10.52 dem
— — - —
JU [ SEEREEE ] L JL QR ve

99% Occupied Bandwidth Plot on Channel 39 N/A
3pcctr‘um @

Ref Level 25,50 d8m  Offset 5,50 d8 & RBW 30 kHz

j» Att 30 dié SWT 1ms @ YBW 100 kHz  ™mode Sweep
(@152 Max
Mi[1] 5.22 dBm
20 dBm 2.48000000 GHz|
Oce B 1.022977023 MHz
10 dB i
0 dem AN & Al RS —
n ~
/] S
-10 dBir e =
p A
20d -
7 o~
/ \
, e
el ; ) PN
N -
-40 dBm
-sod
-60 dB|
=70 di
CF 2.48 GHz 1001 pts Span 2.0 MHz
marker’
Type | Ref | Trc | X-value ¥-valua |__Function | Function Result |
ML 1 2,48 GHz .22 dem
1 1 2,4795005 GHz -0.63 dem Occ Bw 1.022977023 MHz
T2 1 2,48052348 GHz -10.68 dem

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<2Mbps>

99% Bandwidth Plot on Channel 00

99% Occupied Bandwidth Plot on Channel 19

Spectrum

Ref Level 25.50 dém

(=)

Spectrum

o
Offset 5.50 08 @ RBW 3D kHz RefLevel 25.50 dém Offset 5.50 d8 w RBW 30 kHz
o att 30 dB  SWT  1.1ms @ VBW 100 kHz Mode Sweep o att 30 dB SWT  1.1ms @ VBW 100 kHz Mode Sweep
(@152 Max (@152 Max
Mi[1] +45 dBm| Mi[1] 11 dBm
20 dBm 2.40199600 GHz| | || 20 9B 2.44000000 GHz,
Occ Bw 2.021978022 MHz| Occ Bw 2.021978022 MHz|
10 B - 10 B "
0 dem e 0 dm -
n «u’ﬁ\l [T [P Ao, AL G e
4 O SVA | -y 2 4 S SVALJ M T
-10 dB e o -10 dB o —
J “r\‘\ ); o
-20 d - = 20 dt AL
7 ) ¢ A\
-30 d by .30 di - =\
r AN r \\
vl . ~ B el AW S s
-sod -sod
60 dB 60 dB
70 d 70 d
CF 2.402 GHz 1001 pts Span 4.0 MHz | |[ CF 2.34 GHz 1001 pts Span 4.0 MHz
Marker Marker
Type | Ref | Trc | X-value ¥-valua |__Function | Function Result | Type | Ref | Trc | X-value ¥-value |__Function | Function Result |
ML 1 2.401996 GHz 4.45 dém ML 1 2.44 GHz 4.11 dam
TL 1 2.40101698 GHz -12.27 dém Occ Bw 2.021978022 MHz TL 1 2.43901299 GHz -12.30 dam Occ Bw 2.021978022 MHz
T2 1 2.40303896 GHz -12.20 dém T2 1 2.44103497 GHz -12.75 dam
- — - —
I J CHRRREEE we )i J CHRRREOED e
t 2 T 159:15:4(

99% Occupied Bandwidth Plot on Channel 39

N/A

Spectrum

Ref Level 25.50 dém

(=)

jo Att

Offset 5.50 d8 @ RBW

30 kHz

30 dB  SWT  1.1ms @ VBW 100 kHz Mode Sweep
(@152 Max
Mi[1] +.36 dBm)|
20 dBm 2.48000400 GHz|
Occ Bw 2.025974026 MHz|
10 dBy -
4(‘
0 dBm
VAT IAVAWA LT
And Wl e M AN
o O VA LA R T
NH? oy T
-20d o L
N\
30d 1\

e S | Mo
Aot w/ =y =
=50 di
.60 dB
70d
CF 2.48 GHz 1001 pts Span 4.0 MHz

Marker’
Type | Ref | Tre | X-value ¥-value | Function | Function Result |

M1 1 2.430004 GHz 4.326 deém

TL 1 2.47900899 GHz -12.37 dém Occ Bw 2.025974026 MHz

T2 1 2.48103497 GHz -12.60 dém

- —
11 ) (]
t 2 T.202 19:1

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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3.2 Output Power Measurement

3.2.1Limit of Output Power
For systems using digital modulation in the 2400-2483.5 MHz, the limit for output power is 30 dBm. If

transmitting antenna of directional gain greater than 6 dBi is used, the peak output power from the
intentional radiator shall be reduced below the above stated value by the amount in dB that the directional
gain of the antenna exceeds 6 dBi. In case of point-to-point operation, the limit has to be reduced by 1 dB

for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

3.2.2 Measuring Instruments

See list of measuring equipment of this test report.

3.2.3 Test Procedures

1.  The testing follows the Measurement Procedure of ANSI C63.10-2013 clause 11.9.1.3 PKPM1
Peak power meter or ANSI C63.10-2013 clause 11.9.2.3.2 Method AVGPM-G method

The RF output of EUT was connected to the power meter by RF cable and attenuator.

The path loss was compensated to the results for each measurement.

Set the maximum power setting and enable the EUT to transmit continuously.

o M w0

Measure the conducted output power and record the results in the test report.

3.2.4 Test Setup

Power Meter EUT

3.2.5Test Result of Peak Output Power

Please refer to Appendix A.

3.2.6 Test Result of Average Output Power (Reporting Only)

Please refer to Appendix A.
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3.3 Power Spectral Density Measurement

3.3.1Limit of Power Spectral Density

The peak power spectral density shall not be greater than 8 dBm in any 3 kHz band at any time interval of

continuous transmission.

3.3.2Measuring Instruments

See list of measuring equipment of this test report.

3.3.3Test Procedures

1.
2.

The testing follows the ANSI C63.10 Section 11.10.2 Method PKPSD.

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

Set the maximum power setting and enable the EUT to transmit continuously.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 3 kHz. Video
bandwidth VBW = 10 kHz. In order to make an accurate measurement, set the span to 1.5 times
DTS Channel Bandwidth. (6dB BW)

Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to fully stabilize.
Use the peak marker function to determine the maximum power level.

Measure and record the results in the test report.

The Measured power density (dBm)/ 100 kHz is a reference level and is used as 20 dBc down limit

line for Conducted Band Edges and Conducted Spurious Emission.

3.3.4Test Setup

0 } ]

Spectrum Analyzer EUT
3.3.5Test Result of Power Spectral Density
Please refer to Appendix A.
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3.3.6 Test Result of Power Spectral Density Plots (100kHz)

<1Mbps>

PSD 100kHz Plot on Channel 00

PSD 100kHz Plot on Channel 19

Spectrum

=

Ref Level 25,50 d8m  Offset 550 d8 & RBW 100 kHz

Spectrum

Ref Level 25.50 dBm  Offset 550 d8 & RBW 100 kHz

B

o att 30 dB_ SWT 1ms @ VBW 300 kbz _Mode Sweep o att 30 dB_ SWT 1ms @ VBW 300 khz _Mode Sweep
@ 1Pk Ma @ 1Pk Ma
M1[1] 9.11 dBm)| M1[1] 9,09 dBm)|
20 di 2.402003990 GHz 20l 2.440005990 GHz|
M1 mi
10 df - — — 10 df ——
e g R— — 1 J——— R — e I P
i — - o
0 dBm. — = — 0 dém: = = —
= — - T
-10 d -10 d
-20 df 20 df
-30 df 30 df
40 d 40 df
50 d 50 d
60 df 60 df
=70 d -70 di
CF 2.402 GHz 1001 pts span 999.0 kHz | |[ CF 2.44 GHz 1001 pts Span 999.0 kHz
- ——e - — p——
BRRRRRED W

PSD 100kHz Plot on Channel 39

N/A

Spectrum

Ref Level 25,50 d8m  Offset 550 d8 & RBW 100 kHz
j» Att 30 dié SWT 1ms @ YBW 300 kHz  mode Sweep

=)

M1[1] 8.96 dBm)|

2.48000700 GHz|

-70 df

CF 2.48 GHz

1001 pts Span 1.005 MHz
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<2Mbps>

PSD 100kHz Plot on Channel 00 PSD 100kHz Plot on Channel 19
Rel Level 25.50 dém Offset 550 dé @ RBW 100 kHz Ref Level 25.50 dém Offset 5.50 dB & RBW 100 kHz
J& Att 30 dB SWT 1ms @ VBW 300 kHz  Mode Sweep J& Att 30 dB SWT 1ms @ VBW 300 kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
mMi[1] 9,10 dBm)| mMi[1] 9,08 dBm
20 dB 2.40200690 GHz| 20 dB 2.44000520 GHz
M1 M1
10de 10de
- P BN ) | P N
- Py R e WP e I -——LL‘_\ I e, i e IR Sy w-,\\
0 dems= e 0 dem —=
— ||l R
-10 de -10 d
-20 di -20 dl
-30 di -30 dl
-40 di -40 di
-50 d -50 di
-60 d -60 di
-70di -70di
CF 2.402 GHz 1001 pts Span 1.722 MHz CF 2.44 GHz 1001 pts Span 1.722 MHz
™ —— - —
BRI e L Jjd [
PSD 100kHz Plot on Channel 39 N/A
Rel Level 25.50 dém Offset 550 dé @ RBW 100 kHz
J& Att 30 dB SWT 1ms @ VBW 300 kHz  Mode Sweep
@ 1Pk Max
mMi[1] 8.97 dBm)|
20de 2.48000340 GHz|
108 S
- R S \,__1 77777 e
0 dere o B
-10 d
-20 di
300 df
-40 di
-50 di
-60 di
-70 di
CF 2.48 GHz 1001 pts Span 1.71 MHz
- LR
1 ] Qi e
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3.3.7Test Result of Power Spectral Density Plots (3kHz)
<1Mbps>

PSD 3kHz Plot on Channel 00 PSD 3kHz Plot on Channel 19
pr\.lrum @ Spectrum [@

Ref Level 25.50 dBm  Offset 550 dB & RBW 3 kHz

Ref Level 25.50 dBm  Offset 550 dB & RBW 3 kHz
j» Att 30 dB SWT  11.1ms @ VBW 10 kHz  Mode Sweep j» Att 30 dB SWT  11.1ms @ VBW 10kHz Mode Sweep
@ 1Pk Max @ 1Pk Ma
Mi[1] 5.28 dBm)| Mi[1] 5.36 dBm)
da 2.401980040 GHz 20dB 2.439979040 GHz|
10 da 10 da
0 dBm: — 0 dBm: I
.10 di - fl ot 4 m,ﬂu 1 A N .10 di fn— jmw R P B
[EQWILAJ W W’\I i “ VT T Al G T J”f“f'v”“' IHWJ fire J”WW i 'U""U\"\ﬂl"‘ T T
L) N.’ Y A M 1 P OO et Wy ATV Y Ml L
Tu"“"r”“‘ I I ’Vﬁ\f T SO T WA
-30d ! -30d “
40 d 40 di
50 di =50 di
60 df 60 df
-70 di -70 di
CF 2.402 GHz 1001 pts Span 999.0 kHz CF 2.44 GHz 1001 pts Span 999.0 kHz
% ST - 20 Soans
)i (I ( )i )

PSD 3kHz Plot on Channel 39 N/A
(Spectrum ) =)

Ref Level 25.50 dBm  Offset 550 dB & RBW 3 kHz

o att 30de  SWT  11.2ms @ VBW 10kHz Mode Sweep
@ 1Pk Ma
M1[1] 5.50 dBm)|
20 dB 2.47997890 GHz|
10 dB
0 dem.

1
(U P TR T ) "
e e T A
o "”11 JW¢L“ IR { w T i/ \\{ﬁ,}l\ U‘Iﬁlﬂﬂw .
) I
/AL
SU"

-70 df

CF 2.48 GHz 1001 pts Span 1.005 MHz
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<2Mbps>

PSD 3kHz Plot on Channel 00 PSD 3kHz Plot on Channel 19
Spectrum [@ Spectrum [@
RefLevel 25.50 dém Offset 5.50 dB & RBW 3 kHz RefLevel 25,50 dém Offset 5.50 dB & RBW 3 kHz
jo Att 30 dB SWT  12.2 ms @ VBW 10 kHz  Mode Sweep jo Att 30 dB SWT  12.2 ms @ VBW 10 kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
o mMi[1] T,U‘:l\\ﬂm o mMi[1] ?,\:‘I\lﬂm
10de 10 de
0 dém: 0 dém:
‘v” ; ‘v'J
' U A il I 1 it op I | .
2 Mﬁ[mw-pw 4 Pj.ﬂ]v“ﬂ'n M J'J"l‘ "N,J Jm J"IWJ HM ‘L‘( wwn{“l i ﬂlnwln." | W\\ i el bl ﬂ%ﬂﬂf ’“j“‘\llhk‘ W i 1A "‘Jl‘ ”M Iy W”w jl\wu(', J'\PJ.I‘ \i‘ﬁﬂﬂmr\" r’p‘hlﬂﬁ g J“J‘ A o
f J l \ \ Wl
T IR D IV
40 d a0 di
50 d 50 di
CF 2.402 GHz 1001 pts Span 1.722 MHz ;2F 2.44 GHz 1001 pts Span 1.722 MHz
il ] [ il ) (]
PSD 3kHz Plot on Channel 39 N/A
DpL ctrum [@
Ref Level 2550 dém Offset 550 d8 @ RBW 3 kHz
jo Att 30 dB SWT 19 ms @ VBW 10 kHz  Mode Sweep
@ 1Pk Max
N mMi[1] ?,Fﬂ\\ﬂm
10de
0 dém:
o ﬂ‘ W'H
Ll I
Iy ﬁ d ﬁ I Wlﬂl"]\ml"fm ﬂ'r"'LIﬂrr ‘uM'\ Ui :{ Hﬂ"‘uﬂﬁ” W f"lbk i ‘\Fﬂ" a g
I J i { W
‘N AR W NN
40 di
50 di
CF 2.48 GHz 1001 pts Spﬂl.?l MHz
il [
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3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1Limit of Conducted Band Edges and Spurious Emission

All harmonics/spurious must be at least 20 dB down from the highest emission level within the authorized
band.

3.4.2Measuring Instruments

See list of measuring equipment of this test report.

3.4.3Test Procedure

1. The testing follows the ANSI C63.10 Section 11.11.3 Emission level measurement.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path
loss was compensated to the results for each measurement.

3. Set the maximum power setting and enable the EUT to transmit continuously.

4. Set RBW =100 kHz, VBW = 300 kHz, Peak Detector. Unwanted Emissions 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 when maximum peak conducted output power
procedure is used. If the transmitter complies with the conducted power limits based on the use of
RMS averaging over a time interval, the attenuation required under this paragraph shall be 30 dB
instead of 20 dB.

5. Measure and record the results in the test report.

6. The RF fundamental frequency should be excluded against the limit line in the operating frequency
band.

3.4.4Test Setup

le } ]

Spectrum Analyzer EUT
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3.4.5Test Result of Conducted Band Edges Plots

<1Mbps>

Low Band Edge Plot on Channel 00

High Band Edge Plot on Channel 39

Spectrum

=

Ref Level 25,50 d8m  Offset 550 d8 & RBW 100 kHz
j» Att 30 dié SWT Bms @ VBW 300 kHz  Mode Sweep

Spectrum

B

Ref Level 25.50 dBm  Offset 550 d8 & RBW 100 kHz
30 dié SWT B ms @ VBW 300 kHz  Mode Sweep

j» Att

M1[1]

2.39998880 GHz|

46.68 dBm)|

M1[1]

2.48801270 GHz

50.25 dBm|

1 -10.890 dBn i

. ..J‘m«ﬂwﬂl
' T

ksl o

Mkt

TR,

70 df

70 df

Start 2.375 GHz 8001 pts

Stop 2.405 GHz

Start 2.475 GHz

8001 pts
—

Stop 2.505 GHz

<2Mbps>

Low Band Edge Plot on Channel 00

High Band Edge Plot on Channel 39

Spectrum

(=)

RefLevel 25.50 dém Offset 550 d&@ @ RBW 100 kHz
jo Att 30 B SWT Bms @ VBW 300 kHz  Mode Sweep

Spectrum

(=)

RefLevel 25,50 dém Offset 550 dé@ & RBW 100 kHz
jo Att 30 B SWT Bms @ VBW 300 kHz  Mode Sweep

m1[1]

2.399!

33.95 dBm)|
99250 GHz|

m1[1]

2.49959880 GHz

50.96 dBm|

-40 di

=50 di

bodlia

dlonimed LAy bl oy
i u

-60 df

[P NI
¥

TRTRUTTr T YR

FTYURITT |

70 d F1

70 df

Start 2.375 GHz 8001 pts

Stop 2.405 GHz

Start 2.475 GHz 8001 pts
m—

Stop 2.505 GHz
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3.4.6 Test Result of Conducted Spurious Emission Plots

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 00

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 00

Spectrum o

Spectrum

=

Ref Level 25,50 dBm  Offset 550 dB & RBW 100 kHz Ref Level 25.50 dBm  Offset 550 d8 & RBW 100 kHz
j» Att 30 dB SWT  23.7 ms @ VBW 300 kHz  Mode Sweep j» Att 30 dB SWT  230ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
Mi[1] 8.20 dBm) Mi[1] 6.37 dBm|
20 di 2.40420 GHz| 20l 2.3900 GHz|
m2[1] -50.79 dBm) m2[1] -41.49 dBm)|
2.96740 GH2z| 17.7240 GHz|
10 d 30 di
0 dBm: 0| dBm:
=01 -10.890 den 01 i m— 1 -10.890 diny
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T Y Ao Ve AR W A Y
5o d nd g s e i il
) o P e | | B e
OO o P T | kiAo | NPT | BT | T R! S N o
-60 di -60 di
-70 di -70 di
Start 30.0 MHz 501 pts Stop 3.0 GHz Start 2.0 GHz 501 pts Stop 25.0 GHz
- — - — —
il [ SEEREEE ] )il W e

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 19

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 19

@

pr ctrum

Spectrum

B

Ref Level 25,50 dBm  Offset 550 dB & RBW 100 kHz Ref Level 25.50 dBm  Offset 550 d8 & RBW 100 kHz
j» Att 30 dB SWT  23.7 ms @ VBW 300 kHz  Mode Sweep j» Att 30 dB SWT  230ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View i
M1[1] 8.60 dBm)| M1[1] 7.15 dBm|
20 dB 2.43980 GH2| B 2.4360 GHz|
m2[11 -50.55 dBm)| m2[11 -41.80 dBm
10 dB 1 477.60 MHz| [l i 15.9790 GHz|
0 dBm:
0 dAm=) 10910 dem - D1 -10.910 dBn
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=30 di K
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AV e o sl A
50 di W] r . o MhabM g bt o gt s i B il Lo
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Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 39

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 39

Spectrum

RefLevel 25.50 dém Offset 5.50 dB & RBW 100 kHz

(=)

Spectrum |':5,'.‘

RefLevel 25,50 dém Offset 550 dé@ & RBW 100 kHz

| Att 30 dB SWT 22,7 ms @ VBW 300 kHz  Mode Sweep | Att 30 dB SWT 230 ms @ VBW 300 kHz  Mode Sweep
(@ 1Pk view
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Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 00

Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 00

Spectrum

Ref Level 25,50 dBm  Offset 550 dB & RBW 100 kHz

=)

Spectrum |“$‘

Ref Level 25.50 dBm  Offset 550 d8 & RBW 100 kHz

J= Att 30 dB SWT  23.7 ms @ VBW 300 kHz  Mode Sweep J= Att 30 dB SWT  230ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View
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Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 19

Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 19

Spectrum

RefLevel 25.50 dém Offset 5.50 dB & RBW 100 kHz
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Spectrum |':5,'.‘
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Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 39

Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 39

Spectrum
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jo Att 30 dB SWT 22,7 ms @ VBW 300 kHz  Mode Sweep
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Spectrum
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3.5 Radiated Band Edges and Spurious Emission Measurement

3.5.1Limit of Radiated Band Edges and Spurious Emission

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious must be
at least 20 dB below the highest emission level within the authorized band. If the output power of this
device was measured by spectrum analyzer, the attenuation under this paragraph shall be 30 dB instead

of 20 dB. In addition, radiated emissions which fall in the restricted bands must also comply with the limits

as below.
Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 — 0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705 -30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3

3.5.2Measuring Instruments

See list of measuring equipment of this test report.
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3.5.3Test Procedures

1. The testing follows the ANSI C63.10 Section 11.12.1 Radiated emission measurements.

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high pass
filter are used for the test in order to get better signal level.

3. The EUT was placed on a turntable with 0.8 meter for frequency below 1 GHz and 1.5 meter for
frequency above 1 GHz respectively above ground.

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

5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

6. For testing below 1 GHz, if the emission level of the EUT in peak mode was 3 dB lower than the
limit specified, then peak values of EUT will be reported, otherwise, the emissions will be repeated
one by one using the CISPR quasi-peak method and be reported.

7. For testing above 1 GHz, the emission level of the EUT in peak mode was 20 dB lower than
average limit (that means the emission level in average mode also complies with the limit in
average mode), then peak values of EUT will be reported, otherwise, the emissions will be
measured in average mode again and be reported.

8. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured;

(2) Set RBW = 100 kHz for f < 1 GHz; VBW > RBW,; Sweep = auto; Detector function = peak;
Trace = max hold,;

(3) Set RBW =1 MHz, VBW = 3 MHz for f > 1 GHz for peak measurement.
For average measurement:

. VBW = 10 Hz, when duty cycle is no less than 98 percent.

. VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum transmission
duration over which the transmitter is on and is transmitting at its maximum power control
level for the tested mode of operation.
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3.5.4Test Setup

For radiated emissions below 30MHz

i | RX Antenna
- im -

Metal Full Soldered Ground Plane

.

Spectrum Analyzer ! Receiver

For radiated emissions from 30MHz to 1GHz

RX Antenna

Metal Full Soldered Ground Plane

[

Spectrum Analyzer | Receiver
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For radiated test from 1GHz to 18GHz

|_ oy —_—

e

Metal Full Soldered Ground Plane

..

Spectrum Analyzer ! Receiver

For radiated test above 18GHz

RX Antenna

Metal Full Soldered Ground Plane

oo
Spectrum Analyzer / Receiver
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3.5.5Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was 20dB

lower than the limit line was not reported.
There is adequate comparison measurement of both open-field test site and alternative test site -

semi-Anechoic chamber according to 414788 D01 Radiated Test Site vO1r01, and the result came out very

similar.

3.5.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix C and D.

3.5.7Duty Cycle

Please refer to Appendix E.

3.5.8 Test Result of Radiated Spurious Emission (30 MHz ~ 10th Harmonic)

Please refer to Appendix C and D.
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FCC RADIO TEST REPORT Report No. : FR101906B

3.6 AC Conducted Emission Measurement

3.6.1Limit of AC Conducted Emission

For equipment 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 or frequencies within the band

150 kHz to 30 MHz shall not exceed the limits in the following table.

Conducted limit (dBuV)
Frequency of emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.6.2Measuring Instruments

See list of measuring equipment of this test report.

3.6.3Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least 80
centimeters from any other grounded conducting surface.
2. Connect EUT to the power mains through a line impedance stabilization network (LISN).
3. All the support units are connecting to the other LISN.
4. The LISN provides 50 ohm coupling impedance for the measuring instrument.
5. The FCC states that a 50 ohm, 50 microhenry LISN shall be used.
6. Both sides of AC line were checked for maximum conducted interference.
7. The frequency range from 150 kHz to 30 MHz was searched.
8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth = 9kHz)
with Maximum Hold Mode. Then measurement is also conducted by Average Detector and
Quasi-Peak Detector Function respectively.
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3.6.4Test Setup

e
| Non-conductive table |
| I
| Rear of EUT to be flushed 1
I with rear of table top L
I o
| |
I— i
I C EUT I
|- - ] soemto
| Receiver I g[wnﬂ
I 500 RF Cable | e
' I
| I
| 1
| ([
l I
I
| I
| |
| I
' L I
| - | -
I - ) 3c) I '
| P & Bonded 1o horizantal 40 cm to vertical 1 P -
| - ground plane reference plane I -
e e e e e e e e o e e e L -
AMH = Artificial mains network (LISH}
AE = Assoclated equipment D o
EUT = Equipment under test
I5H = Impedance stabilization network System Simulator
3.6.5Test Result of AC Conducted Emission
Please refer to Appendix B.
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SPORTON LAB.

3.7 Antenna Requirements

3.7.1Standard Applicable

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. 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 rule.

3.7.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.7.3Antenna 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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4 List of Measuring Equipment

. . Calibration
Instrument Manufacturer | Model No. |[Serial No. [Characteristics Date Test Date Due Date Remark
Spectrum _ Oct. 19, 2021~ Conducted
Analyzer R&S FSV40 101040 10Hz~40GHz | Nov. 01, 2020 Oct. 20, 2021 Oct. 31, 2021 (THO1-KS)
Pulse Power . 300MHz~40GH Oct. 19, 2021~ Conducted
Senor Anritsu MA2411B 0917070 5 Jan. 07, 2021 Oct. 20, 2021 Jan. 06, 2022 (THO1-KS)
. 50MHz Oct. 19, 2021~ Conducted
Power Meter Anritsu ML2495A 1005002 Bandwidth Jan. 07, 2021 Oct. 20, 2021 Jan. 06, 2022 (THO1-KS)
. . MY564000| 3Hz~8.5GHz;M Radiation
EMI Test Receiver Keysight N9038A 04 ax 30dBm Oct. 16, 2021 | Nov. 24, 2021 | Oct. 15, 2022 (03CHO5-KS)
EXA Spectrum . MY551502 | 10Hz-44G,MAX Radiation
Analyzer Keysight N9010A a4 30dB Apr.13, 2021 | Nov. 24, 2021 | Apr. 12, 2022 (03CHO5-KS)
Loop Antenna R&S HFH2-z2 | 100321 | 9kHz~30MHz | Oct. 30, 2021 | Nov. 24, 2021 | Oct. 29, 2022 (O?ngﬂggf’&)
Bilog Antenna TeseQ CBL6111D | 49922 | 30MHz-1GHz | Jun.4,2021 | Nov. 24,2021 | Jun. 3, 2022 (Oggﬂggf’;s)
Double Ridge . N Radiation
Horn Antenna ETS-Lindgren 3117 00218652 | 1GHz~18GHz | Apr. 24, 2021 | Nov. 24, 2021 | Apr. 23, 2022 (03CHO5-KS)
SHF-EHF Horn | Com-power AH-840 101115 | 18GHz~40GHz | Nov. 09, 2021 | Nov. 24, 2021 | Nov. 08, 2022 (o§§ﬂ3§?£s>
Amplifier SONOMA 310N 187289 | O9KHz-1GHz | Apr. 12,2021 | Nov. 24, 2021 | Apr. 11, 2022 (Oggﬂg‘g?&)
- EM18G40GG Radiation
Amplifier MITEQ A 060728 18~40GHz Jan. 07, 2021 | Nov. 24, 2021 | Jan. 06, 2022 (03CHO5-KS)
. . o AMF-7D-0010 Radiation
high gain Amplifier MITEQ 1800-30-10P 2012228 | 1Ghz-18Ghz | Oct. 16, 2021 | Nov. 24, 2021 | Oct. 15, 2022 (03CH05-KS)
. . MY532703 [ 500MHz~26.5G Radiation
Amplifier Keysight 83017A 16 Hz Oct. 16, 2021 | Nov. 24, 2021 | Oct. 15, 2022 (03CH05-KS)
F1040900 Radiation
AC Power Source Chroma 61601 04 N/A NCR Nov. 24, 2021 NCR (03CHO5-KS)
Radiation
Turn Table ChamPro EM 1000-T [ 060762-T | 0~360 degree NCR Nov. 24, 2021 NCR (03CHO5-KS)
Radiation
Antenna Mast ChamPro EM 1000-A [ 060762-A 1m~4m NCR Nov. 24, 2021 NCR (03CHO5-KS)
. . Conduction
EMI Receiver R&S ESCI7 100768 9kHz~7GHz; | Apr. 21, 2021 | Oct. 27, 2021 | Apr. 20, 2022 (CO01-KS)
AC LI.S.N Conduction
(for auxiliary MessTec AN3016 060103 9kHz~30MHz | Oct. 14, 2021 | Oct. 27, 2021 | Oct. 13, 2022 (CO01-KS)
eguipment)
Conduction
AC LISN R&S ENV216 100334 9kHz~30MHz | Oct. 14, 2021 | Oct. 27, 2021 | Oct. 13, 2022 (CO01-KS)
ABP00000| AC 0V~300V, Conduction
AC Power Source Chroma 61602 0811 45H2~1000Hz Oct. 14, 2021 | Oct. 27, 2021 | Oct. 13, 2022 (CO01-KS)
NCR: No Calibration Required
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5 Uncertainty of Evaluation

Uncertainty of Conducted Emission Measurement (150 kHz ~ 30 MHz)

Measuring Uncertainty for a Level of Confidence 2 9dB
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 5 0dB
of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

5.0dB

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence 5 0dB
of 95% (U = 2Uc(y)) '
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Appendix A. Conducted Test Results

Sporton International (Kunshan) Inc. Page Number Al of Al
TEL : +86-512-57900158
FAX : +86-512-57900958



Report Number : FR101906B

Bluetooth Low Enerqgy

Test Engineer: You Zhou Temperature: 20~26 °C
Test Date: 2021/10/19~2021/10/20 Relative Humidity: 40~51 %
TEST RESULTS DATA
6dB and 99% Occupied Bandwidth
99%
. 6dB BW
Data Freq. | Occupied | 6dB BW - .
Mod. Rate NTq CH. (MH2) BW (MH2) (mg) Pass/Fail
(MHz)
BLE | 1Mbps| 1 0 2402 1.02 0.67 0.50 Pass
BLE | 1Mbps| 1 19 2440 1.02 0.67 0.50 Pass
BLE | 1Mbps| 1 39 2480 1.02 0.67 0.50 Pass
TEST RESULTS DATA
Peak Power Table
Peak Conducted EIRP EIRP
Mod Data NTd CH Freq. | Conducted Power DG Power Power Pass
" | Rate " | (MHz) Power Limit (dBi) (dBm) Limit /Fail
(dBm) (dBm) (dBm)
BLE | 1Mbps| 1 0 2402 8.67 30.00 -1.50 7.17 36.00 Pass
BLE | 1Mbps| 1 19 2440 8.70 30.00 -1.50 7.20 36.00 Pass
BLE | 1Mbps| 1 39 2480 8.52 30.00 -1.50 7.02 36.00 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average
Duty
Mod. Data NTd CH. Freq. Factor Conducted
Rate (MHz) (dB) Power
(dBm)
BLE | 1Mbps| 1 0 2402 2.04 8.59
BLE | 1Mbps| 1 19 2440 2.04 8.61
BLE | 1Mbps| 1 39 2480 2.04 8.41
TEST RESULTS DATA
Peak Power Density
Peak PSD
Data P, || T et || FEE RO Limit :
Mod. Rate NTq CH. (MH2) (dBm (dBm (dBi) (dBm Pass/Fail
/100kHz) | /3kHz) /3kH2)
BLE | 1Mbps| 1 0 2402 9.1 -5.28 -1.50 8.00 Pass
BLE | 1Mbps| 1 19 2440 9.09 -5.36 -1.50 8.00 Pass
BLE | 1Mbps| 1 39 2480 8.96 -5.50 -1.50 8.00 Pass

Note: PSD (dBm/ 100kHz) is a reference level used for Conducted Band Edges and Conducted Spurious Emission 20dBc limit.




Report Number : FR101906B

Bluetooth Low Enerqy

Test Engineer: You Zhou Temperature: 20~26 °C
Test Date: 2021/10/19~2021/10/20 Relative Humidity: 40~51 %
TEST RESULTS DATA
6dB and 99% Occupied Bandwidth
99%
. 6dB BW
Data Freq. | Occupied | 6dB BW . .
Mod. Rate NTq CH. (MH2) BW (MH2) (mg) Pass/Fail
(MHz)
BLE | 2Mbps| 1 0 2402 2.02 1.15 0.50 Pass
BLE |2Mbps| 1 19 2440 2.02 1.15 0.50 Pass
BLE |[2Mbps| 1 39 2480 2.03 1.14 0.50 Pass
TEST RESULTS DATA
Peak Power Table
Peak Conducted EIRP EIRP
Mod Data NTd CH Freq. | Conducted Power DG Power Power Pass
" | Rate " | (MHz) Power Limit (dBi) (dBm) Limit [Fail
(dBm) (dBm) (dBm)
BLE |2Mbps| 1 0 2402 9.01 30.00 -1.50 7.51 36.00 Pass
BLE |2Mbps| 1 19 2440 8.94 30.00 -1.50 7.44 36.00 Pass
BLE |2Mbps| 1 39 2480 8.93 30.00 -1.50 7.43 36.00 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average
Duty
Mod. Data NTd CH. Freq. Factor Conducted
Rate (MHz) (dB) Power
(dBm)
BLE |[2Mbps| 1 0 2402 4.83 8.41
BLE |[2Mbps| 1 19 2440 4.83 8.72
BLE [2Mbps| 1 39 2480 4.83 8.56
TEST RESULTS DATA
Peak Power Density
Peak PSD
Data Freq. | PeaKPSD | Peak PSD | Limit :
Mod. Rate NTY CH. (MH2) (dBm (dBm (dBi) (dBm Pass/Fail
/100kHz) | /3kHz) /3kHz)
BLE |2Mbps| 1 0 2402 9.10 -8.99 -1.50 8.00 Pass
BLE |2Mbps| 1 19 2440 9.08 -9.13 -1.50 8.00 Pass
BLE |2Mbps| 1 39 2480 8.97 -9.07 -1.50 8.00 Pass

Note: PSD (dBm/ 100kHz) is a reference level used for Conducted Band Edges and Conducted Spurious Emission 20dBc limit.
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Appendix B. AC Conducted Emission Test Results

: Temperature : 25.3~26.2°C
Test Engineer : |[Amos Zhang : —
Relative Humidity : |38~40%
Test Voltage : [120Vac / 60Hz Phase : Line
Remark : All emissions not reported here are more than 10 dB below the prescribed limit.
20 Level (dBuV)
70.0
0.0 | FCC PART 15C
50.0 FCC PART 15C{AVG)
" |
40.0
lilll-
30.0 H‘
20.0 i
10.0
015 2 5 1 2 5 10 20 30
Frequency (MHz)
Site : CO01-KS
Condition : FCC PART 15C LISN-L-060105-CNO2 LINE
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark
MHz ~ dBuV dB ~ dBuV  dBuv dB dB
1% 0.172 56.10 -B.76 64.86 45.60 0.08 10.42 QF
2 0.172 31.10 -23.76 54.86 20.60 0.08 10.42 Average
3 0.180 55.09 -9.41 64.50 44.60 0.08 10.41 QF
4 0.180 30.79 -23.71 54.50 20.30 0.08 10.41 Average
5 0.202 53.35 -10.19 63.54 42.90 0.09 10.36 QF
6 0.202 31.75 -21.79 53.54 21.30 0.09 10.36 Average
7 0.228 52.04 -10.48 62.52 41.60 0.09 10.35 QP
8 0.228 24.64 -27.88 52.52 14.20 0.09 10.35 Average
9 0.258 50.33 -11.18 61.51 39.90 0.10 10.33 QF
10 0.258 23.93 -27.58 51.51 13.50 0.10 10.33 Average
11 0.283 48.92 -11.80 60.72 38.50 0.10 10.32 QF
2 0.283 22.92 -27.80 50.72 12.50 0.10 10.32 Average
12 0.305 47.91 -12.19 60.10 37.48 0.11 10.31 QP
14 0.306 20.01 -30.09 50.10 9.59 0.11 10.31 Average
15 0.339 45.90 -13.32 59.22 35.50 0.11 10.29 QF
16 0.339 20.00 -20.22 49.22 9.60 0.11 10.29 Average
17 0.396 43.29 -14.66 57.95 32.90 0.12 10.27 QP
18 0.396 19.69 -28.26 47.95 9.30 0.12 10.27 Average
19 0.447 41.58 -15.35 56.93 31.21 0.12 10.25 QF
2 0.447 20.98 -25.95 46.93 10.61 0.12 10.25 Average
2 0.579 35.88 -20.12 56.00 25.50 0.14 10.24 QF
22 0.579 23.88 -22.12 46.00 13.50 0.14 10.24 Average
2 0.651 34.19 -21.81 56.00 23.80 0.15 10.24 QP
2 0.651 10.59 -26.41 46.00 9.20 0.15 10.24 Average
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: Temperature : 25.3~26.2°C
Test Engineer : |[Amos Zhang : —
Relative Humidity : |38~40%
Test Voltage : [120Vac / 60Hz Phase : Neutral
Remark : All emissions not reported here are more than 10 dB below the prescribed limit.
20 Level (dBuV)
70.0
50.0 g | FCC PART 15C
50.0 il | FCC PART 15C{AVG)
idl g |
40.0 F | i
30004+ I“
M
il AL
20.0 14 il =K
10.0
U5 2 5 1 2 5 10 20 30
Frequency (MHz)
Site : CO01-KS
Condition : FCC PART 15C LISN-N-060105-CNO2 NEUTRAL
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark
MHz dBuV dB dBuV dBuV dB dB
1 0.161 56.11 =-9.32 B£5.43 45.51 0.15 10.45 QP
2 0.161 26.51 -28.92 55.43 15.91 0.15 10.45 Average
3+ 0.170 55.88 —0.26 64.094 45.09 0.16 10.43 QF
4 0.170 28.78 -26.16 54.94 1B.18 0.16 10.43 Average
5 0.188 54.75 -9.36 64.11 44.20 0.16 10.39 QF
6 0.188 25.15 -28.96 54.11 14.60 0.16 10.39 Average
7 0.213 53.83 -9.27 63.10 43.30 0.17 10.36 QP
8 0.213 25.13 -27.97 53.10 14.60 0.17 10.36 Average
9 0.224 52.72 -0.94 62.66 42.20 0.17 10.35 QF
10 0.224 23.12 -20.54 52.66 12.60 0.17 10.35 Average
11 0.251 50.42 -11.31 61.73 39.91 0.18 10.33 QF
2 0.251 22.72 -20.01 51.73 12.21 0.18 10.33 Average
12 0.279 49.31 -11.54 B0.85 38.80 0.19 10.32 QP
14 0.279 20.11 -30.74 50.85 9.60 0.19 10.32 Average
15 0.325 46.40 -13.17 59.57 35.90 0.20 10.30 QF
18 0.325 21.10 -28.47 49.57 10.60 0.20 10.30 Average
17 0.361 44.69 -14.00 58.69 34.20 0.21 10.28 QF
18 0.361 20.09 -28.60 48.69 9.60 0.21 10.28 Average
19 0.391 43.28 -14.75 58.03 32.80 0.21 10.27 QP
2 0.391 19.08 -28.95 48.03 B.60 0.21 10.27 Average
2 0.461 41.07 -15.60 56.67 30.60 0.22 10.25 QF
22 0.461 21.07 -25.60 46.67 10.60 0.22 10.25 Average
2 0.552 37.07 -18.93 56.00 26.58 0.24 10.24 QF
2 0.552 10.67 -26.33 46.00 9.18 0.24 10.24 Average
Note:

1. Level(dBpV) = Read Level(dBpV) + LISN Factor(dB) + Cable Loss(dB)
2. Over Limit(dB) = Level(dBuV) — Limit Line(dBuV)
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SPORTON LAB.
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Report No. : FR101906B

Appendix C. Radiated Spurious Emission

Temperature : 27~30°C
Test Engineer : Henzy LI
Relative Humidity : 55~60%
<1Mbps>
2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)
BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) (dBpV/m)| (dB) |[(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) (P/A)|(H/V)
2343.93 53.68 |-20.32 74 49.96 30.45 7.63 | 34.36 | 153 | 230 P H
2357.58 43.18 |-10.82 54 39.42 30.46 766 | 3436 | 153 | 230 | A | H
* 2402 102.38 - - 98.2 30.5 7.72 | 34.34 | 153 | 230 P H
BLE
* 2402 102.1 - - 98.22 30.5 7.72 | 3434 | 153 | 230 | A | H
CH 00
2360.57 53.77 |-20.23 74 50 30.46 7.66 | 34.35 | 100 | 218 P |V
2402MHz
2362.39 43.23 |-10.77 54 39.46 30.46 766 | 3435 | 100 | 218 | A | V
* 2402 93.72 - - 89.84 30.5 7.72 | 34.34 | 100 | 218 P |V
* 2402 93.12 - - 89.24 30.5 7.72 | 3434 | 100 | 218 | A | V
2483.5 55.57 |-18.43 74 51.11 30.86 7.86 | 34.26 | 100 | 220 P H
2483.5 45.77 -8.23 54 41.31 30.86 786 | 3426 | 100 | 220 | A | H
* 2480 100.32 - - 95.86 30.86 7.86 | 34.26 | 100 | 220 P H
BLE
* 2480 99.75 - - 95.29 30.86 786 | 3426 | 100 | 220 | A | H
CH 39
2491.24 53.59 |-20.41 74 49 30.93 7.89 | 34.23 | 100 | 214 P |V
2480MHz
2483.5 44.24 -9.76 54 39.78 30.86 786 | 3426 | 100 | 214 | A | V
* 2480 93.87 - - 88.91 30.86 7.86 | 34.26 | 100 | 214 P |V
* 2480 93.64 - - 89.18 30.86 786 | 3426 | 100 | 214 | A | V
1. No other spurious found.
Remark _ o
2. Allresults are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)

BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) (dBpV/m)| (dB) |[(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A) (H/V)
BLE 4806 4063 | 3337 74 | 5491 3458 | 1118 | 6004 300 O | P | H
CH 00
2402MHz 4806 40.34 |-33.66 74 54.62 | 3458 | 11.18 | 60.04 | 300 0 P |V
4878 40.79 |-33.21 74 54.85 | 34.69 | 11.28 | 60.03 | 300 0 P | H
BLE
7320 43.26 |-30.74 74 53.38 | 36.67 | 13.73 | 60.52 | 300 0 P | H
CH 19
4878 40.54 |-33.46 74 54.6 34.69 | 11.28 | 60.03 | 300 0 P |V
2440MHz
7320 43.78 |-30.22 74 53.9 36.67 | 13.73 | 60.52 | 300 0 P |V
4962 42.1 -31.9 74 55.9 34.82 | 11.39 | 60.01 | 300 0 P | H
BLE
7440 4418 |-29.82 74 5425 | 36.62 | 13.85 | 60.54 | 300 0 P | H
CH 39
4962 4191 |-32.09 74 55.71 34.82 | 11.39 | 60.01 | 300 0 P |V
2480MHz
7440 4414 | -29.86 74 5421 | 36.62 | 13.85 | 60.54 | 300 0 P |V
1. No other spurious found.
Remark _ o
2. All results are PASS against Peak and Average limit line.
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Emission below 1GHz

2.4GHz BLE (LF)

BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m)| (dB) |(dBuV/m)| (dBuV) | (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)(HV)
30 22.27 |-17.73 40 28.76 255 0.71 32.7 - - P | H
170.65 1794 |-2556| 435 31.86 | 17.01 199 | 32.92 - - P | H
311.3 20.57 |-25.43 46 30.3 20.48 2.69 32.9 - - P | H
476.2 2449 |-2151 46 29.84 | 24.07 | 3.33 | 32.75 - - P | H
738.1 28.71 |-17.29 46 30.96 | 26.31 | 4.16 | 32.72 - - P | H
240z 898.15 29.82 |-16.18 46 30.35 | 27.39 | 4.58 325 - - P | H
oLE 37.76 3115 | -8.85 40 41.96 21.1 0.85 | 32.76 - - PV
ol 54.25 234 -16.6 40 41.1 14.36 11 33.16 - - P |V
149.31 22.26 |-21.24| 435 35.7 17.51 1.85 32.8 - - PV
318.09 21.38 |-24.62 46 30.92 | 20.64 | 2.72 32.9 - - PV
474.26 25.46 |-20.54 46 30.85 | 24.03 | 3.33 | 32.75 - - PV
670.2 28.14 |-17.86 46 31.11 | 25.82 3.95 | 32.74 - - PV
1. No other spurious found.
Remark o
2. All results are PASS against limit line.
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<2Mbps>
2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)
BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/m)| (dB) |[(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) (P/A)|(H/V)
2352.64 53.62 |-20.38 74 49.86 | 30.46 766 | 34.36 | 175 | 217 P H
2349.65 44.1 -9.9 54 40.38 30.45 763 | 3436 | 175 | 217 | A | H
2402 101.98 - - 98.1 30.5 7.72 | 3434 | 175 | 217 P H
BLE
2402 99.98 - - 96.1 30.5 7.72 | 3434 | 175 | 217 | A | H
CH 00
2330.67 53.65 |-20.35 74 49.99 30.43 7.6 34.37 | 344 | 147 P |V
2402MHz
2347.31 4411 -9.89 54 40.39 30.45 763 | 3436 | 344 | 147 | A | V
2402 95.8 - - 91.92 30.5 7.72 | 34.34 | 344 | 147 P |V
2402 94.25 - - 90.37 30.5 7.72 | 3434 | 344 | 147 | A | V
2483.5 56.2 -17.8 74 51.74 30.86 7.86 | 34.26 | 388 | 240 P H
2483.5 48.53 -5.47 54 44.07 30.86 786 | 3426 | 388 | 240 | A | H
2480 99.84 - - 95.38 | 30.86 7.86 | 34.26 | 388 | 240 P H
BLE
2480 98.36 - - 93.9 30.86 786 | 3426 | 388 | 240 | A | H
CH 39
2498.98 53.36 |-20.64 74 48.77 30.93 7.89 | 34.23 | 370 15 P |V
2480MHz
2483.5 45.78 -8.22 54 41.32 30.86 7.86 | 34.26 | 370 15 Al YV
2480 96.15 - - 91.69 30.86 7.86 | 34.26 | 370 15 P |V
2480 93.84 - - 89.38 | 30.86 7.86 | 34.26 | 370 15 AV
1. No other spurious found.
Remark , .
2. All results are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)

BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) (dBpV/m)| (dB) |[(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A) (H/V)
BLE 4806 421 | 319 | 74 | 5638 | 3458 | 1118 | 6004 300 O | P | H
CH 00
2402MHz 4806 40.32 |-33.68 74 54.6 3458 | 11.18 | 60.04 | 300 0 P |V
4878 40.43 | -33.57 74 5449 | 34.69 | 11.28 | 60.03 | 300 0 P | H
BLE
7320 43.55 |-30.45 74 53.67 36.67 | 13.73 | 60.52 | 300 0 P | H
CH 19
4878 4153 |-32.47 74 55.59 34.69 | 11.28 | 60.03 | 300 0 P |V
2440MHz
7320 43.82 |-30.18 74 53.94 | 36.67 | 13.73 | 60.52 | 300 0 P |V
4962 42.76 |-31.24 74 56.56 | 34.82 | 11.39 | 60.01 | 300 0 P | H
BLE
7440 4461 |-29.39 74 54.68 | 36.62 | 13.85 | 60.54 | 300 0 P | H
CH 39
4962 42,19 |-31.81 74 55.99 34.82 | 11.39 | 60.01 | 300 0 P |V
2480MHz
7440 4422 | -29.78 74 5429 | 36.62 | 13.85 | 60.54 | 300 0 P |V
1. No other spurious found.
Remark _ o
2. All results are PASS against Peak and Average limit line.
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Emission below 1GHz

2.4GHz BLE (LF)

BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m)| (dB) |(dBuV/m)| (dBuV) | (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)(HV)
30.97 22.63 |-17.37 40 29.74 | 2498 | 0.71 32.8 - - P | H
103.72 18.57 |-24.93| 435 31.87 | 18.05 154 | 32.89 - - P | H
321 20.23 |-25.77 46 29.69 | 20.71 2.73 32.9 - - P | H
479.11 2489 |-21.11 46 30.19 | 2412 | 3.34 | 32.76 - - P | H
547.98 27.95 |-18.05 46 31.14 | 25.85 3.57 | 3261 - - P | H
240z 783.69 30.56 |-15.44 46 32.08 | 26.77 | 4.28 | 32.57 - - P | H
oLE 36.79 32.04 | -7.96 40 42.28 21.7 0.8 32.74 - - PV
ol 43.58 30.79 | -9.21 40 4485 | 17.82 1 32.88 - - P |V
54.25 22.81 |-17.19 40 40.51 | 14.36 11 33.16 - - PV
149.31 22.42 |-21.08| 435 35.86 | 17.51 1.85 32.8 - - PV
282.2 19.41 |-26.59 46 29.9 19.92 256 | 32.97 - - P |V
423.82 23.98 |-22.02 46 30.46 | 23.13 3.14 | 32.75 - - PV
1. No other spurious found.
Remark o
2. All results are PASS against limit line.
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Note symbol

Fundamental Frequency which can be ignored. However, the level of any
unwanted emissions shall not exceed the level of the fundamental frequency.

! Test result is over limit line.

P/A | Peak or Average

H/V | Horizontal or Vertical
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A calculation example for radiated spurious emission is shown as below:

BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m)| (dB) |(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(HV)
BLE 2390 55.45 | -1855 74 5451 | 3222 | 458 | 3586 | 103 | 308 | P | H
CH 00
2402MHz 2390 43.54 -10.46 54 42.6 32.22 4.58 35.86 103 308 A H
1. Path Loss(dB) = Cable loss(dB) + Filter loss(dB) + Attenuator loss(dB)
2. Level(dBuV/m) =
Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
3. Over Limit(dB) = Level(dBuV/m) — Limit Line(dBuV/m)
For Peak Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 54.51(dBpV) — 35.86 (dB)
= 55.45 (dBuV/m)
2. Over Limit(dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 55.45(dBuV/m) — 74(dBuV/m)
= -18.55(dB)
For Average Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)
= 43.54 (dBuV/m)
2. Over Limit(dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 43.54(dBuV/m) — 54(dBuV/m)
= -10.46(dB)
Both peak and average measured complies with the limit line, so test result is “PASS”.
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Appendix D. Radiated Spurious Emission Plots

Temperature : 27~30°C

Test Engineer : Henzy LI
Relative Humidity : 55~60%

Note symbol
-L | Low channel location
-R | High channel location
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<1Mbps>

2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)

A dBuVim) evel 4BV
1053 1053
93| 93
813 819
FCC PART 15c| FCC PART 15¢
702 702 G
sa.sf . 58
A R
T
169 46 B b
354 354
24 24
] .l
310 2920 240 26 2500 200, 22, 2840 000 00 500 700 1900 200 2300 2600, 2700, 3000
Frequency (MHz) Freauency (MHa)
site 030055 sita 0308055
Condition FCC PART 15C 3n 3117 00218652 HORTZONTAL Condition FCC PAKT 15 3n 3117 00213852 FORTIONTAL
REV: 1000, 000Ktz VEW: 3000, 000KH: SV Auts KW 1000. 000Kz VEY: 300, 000KEz SW1 - Aute
over Readantenna Cable Preamp A/Pos T/Pos Over Linit  Readantenna Cable Preamp A/P0s T/P0s
Freq Level Limit Line Level Factor Loss Factor Renark  Pol/phas Freq Level Limit Line Level Factor Loss Factor Renark
Wz dowv/m o dow/m dowv do/m 45 s en  deg T dowv/m o dowv/m dow do/m 45 5 em  deg
1 23393 53.68 -20.32 74.00 49.96 30.45 7.63 34.36 153 230 Peak HoRTzoNT 1% 202.00102.38 26.38 74.00 9.50 .50 7.72 .34 153 230 peak
A (6Buvim) el By
1053 1053
|
813 813
702 702
sty T FCC PART T5C (AVG) 585 FCCIPART 15C (AVG)
e
354 i
224 234
17, ]
510 2520 7540 7360, 2580, 2400, 220, 2040 000 00 500 1700 1900 2100 2300 200, 2700, o
Frequency (WHz) Freauency (MHz)
Site oocHs-ES site o35S
Condition FCC PART 150 (AVG) 3n 3117 00218652 HORIZONTAL Condition FCC PART 15C (AVG) 9n 3117 00218652 HORTZONTAL
REV 1000, 00Kz VRV 2. 700Kz SV Auto R&¥- 1000, 000KKz 7BY 2. T00KH: SV Auto
Over Linit Readintenna Cable Preamp A/Pos T/Pos Over Linit Readintemna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark  Pol/Phas Freq Level Limit Line Level Factor or Remark  Pol/Phas
Wz duv/m b dow/m dow do/m @5 98 o dem W GBav/m @ dw/m W de/m @ @ e dem
1 25755 43.08 1.2 54.00 39.42 30.46 7.66 34.35 153 230 Average  HORIZONT 1% 2002.00 10210 45.10 54.00 95.22 30.50 7.72 34.34 153 230 Average  HORIZONT
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) @ouvim) o aBavim)
1053 1053
o3| 034
819 o1
rcc paRT 15¢] scc pART 15
703 J : 704
sas sas
4 B O e
159 T, AOTUP
351 254
24 234
1| 1|
507530 FT 0. 70 742 70 G0 w00 00 W06 1600 700 200 700 700, 0
froquency (WHz) Freauency (WHz)
site proneesy site oxcms-ks
Gondition FOCPRT 15C 3n 3117 00216650 VERTICAL Codition FEE BRI 15C 3n 3117 00218652 VERTICAL
KBi: 1000 006k VBN 3000, Coogz ST Ao RG: 1000, 000EK VB 3000. 00Kz SVT- Ao
Over Linit Readintenna Cable Preamp A/Pos T/Pos Over Linit  Readintenna Cable Preamp AfPos T/pos
Freq Level Linit Line Level Factor Loss Factor Remark  Pol/phas freq Level Uimic Line Levl Factor Loss Factor Remark  pol/phas
R G B EWR BN ER T w T w e s By R S —
1 26057 53.77 20,23 74.00 50.00 %046 7.66 3435 100 208 pesk  VERTIGAL 1t 26200 972 19.72 7400 $2.84 050 772 3434 o0 28 Pesk  VERTIGAL
) @suvim) ) @@uvim)
1053 10531
035 034
819 o1
703 704
5.5 FCQ PART 15C (AVG) 585 FCC|PART 15C (AVG),
1 . ] 104 T
1 S ———
354 s
24 24
| |
S0 70, FT 0. 0. 700, 7m0 TH0 G0 W00 00 o0 W80 zioo #0070 700, 00
froquency (Wz) Freauency iz}
site o3cH05-5 site oSS
Gondition FOCPIRT 160 (4%6) 3n 3117 00210652 VERTICAL Conaiion FOCPART 1SC (4%6) 3n 3117 00216652 VERTICAL
KB 1000. 0ooxe VBY. 3. 00Ktz SVT: e T A A 3. b Ve, s
Over Linit Readintenna Cable Preamp A/Pos T/Pos Over Linit  Readintenna  Cable Preamp A/Pos T/pos
freq Level Linit Line Level Factor Loss Factor Remark  Pol/phas freq Level Limit Line Level factor  Loss Factor Remark  pol/phss
TR G B @R BN wR T B E e ds B e T e R
1 2239 .03 1077 5000 346 .45 7.66 M35 100 218 Aversge  VERTICAL 1t de2.00 912 .12 5400 $9.24 2050 772 .34 100 218 Aversge  VERTICAL
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1wy e vy
1053) ; 1053
024 024
o1 09
reconnt1sc rec onur 15
03 703 / i
58.5( 58.5( /
B ey it
sttt e [ ———
e s
254 354
4 24
wa i
A D om0 w TN g 37 g g T
Freasency o) recuency o)
i omsaas it wcsis
Ebition B 1o 30 3117 oopsss onrzoms Ebivion e
[t e e Rt o i et
over Linit Readintema Cable reamp Aos T/pos Ouer Linit seadintema Cable preamp Aos T/oos
Frea Level Ui Line Lol Facean Loss Rk pol/ohas freq Level e Line Levl Faceor 4 Remark pol/pmas
B T F i R R R R N e G R E
s o asavm)
1053 | 1053
04 024
03 03 \
\
503 FeclpRT S ) 59 oo
;
409 o i— 465 vJ ¥
P B B v
[
254 254
4 24
wa w
o e e m @ e mw e w03 TR g 37 g g 0
Frequency (MHz) Frequency (MHz)
s 5.5 s s i
Eovition EEERE e v ax 2117 oopeesa ontzowm Eirbivion R 1sc v 3 a7 agrense morazoma
. o8, oot % b R AR AR . O T
over Linit Beadintema Cable reamp Aos T/pos Ouer Linit seadintema Cable preamp Afos T/oos
freq Level Limie Line Lol Fackon Loss Foceor Rk pol/omas Freq Level Limae Line Level Foctor 4 Remark pol/phas
e e e s e R A R R I I
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93.6f 1 [\
o
- Jy ;
T N PR e o
i o
i o % e i o e
93.6/ 1
585 FCC/PART T5C (AVG) T FCC PART 15C (AVG)
i P
5y SO T— e R —
i s o e e
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2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)

BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

BLE CHOO0 2402MHz

Horizontal

Vertical

) @0uvim) evel 4Buvim)
1053 1053
a2 a3
a19) o)
Fec paRT 15¢ Fcc paRt 1sc
702 704 ;s
585 FCC PART 15C (VG) 585 FOC PART 15C AVG)
159 e 46 : I pm———
e A P
homsrr e et
351 351
24 24
| |
o T 7 R T 00 L [ ) Teoo7a000
Frequency (WHs) roquency ()
site oaci05- site o35S
Peak Condition FCC PART 152 3n 3117 00216652 IOKIZONTAL Condit: FOCTART 15C n 3117 00218052 VERTICAL
FRG AR 25530 SBaTa000.cootns ST e RE% 000, Dt 7513000, 000KEe SHT- o
Freq Level Limit Line Level Factor Loss Factor K pol/eh
Tk vy R R R A
1 406.00 40.63 3337 74.00 5491 .58 1118 60.04 0 0esk  HORIZON 1 4506.00 4034 3265 74.00 5462 .58 1118 60.04 00 0 pesk  VERTICAL
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BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BLE CH19 2440MHz

1 Horizontal Vertical

A (@BuVim)

v (@Buvim)
1053 1053
034 s34
a1 o1
Fec eanr sc| ec pnnt 15
704 704 T
a5 FCC PART 15C (AVG) 585 FCC PART 15C (AVG) |
e e S e s e A
354 354
24 224
1 e
g oo w0 oomo im0o. s feoon 180 00 T T w0 0. 18000
freauency (Wz) roquency M)
site schs-i5 site oacnos-xs
Peak Condition FCCPART 15C 3 3117 00215652 HORIZONTAL Condition FCART 1SC 3 3117 00218050 VERTICAL
K54 005, 056t ¥Ev.a000. cooks SHT Awe RB 1000 B30ri 75v.a0bs. abokue SHT ke
Freq Level Limit Line Level Factor Loss Factor Remark Pol/Phas Freq Level Limit Line Level Factor Loss Factor Remark. Pol/Phas.
7y T R R R e R
1 amm.00 4073 3321 7400 5485 3469 125 0.0 300 0 Pesk ORI 1 700 40.58 3346 74.00 S6.60 3.6 1128 60.03 300 O esk  VERTICAL
3 Tilae 436 0% ace 5338 .67 1373 cesa e orek  hoamow 3 000 45,78 023 7400 3300 .67 1373 652 0 o esk  VRTICAL
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BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BLE CH39 2480MHz

1 Horizontal Vertical

A (@BuVim)

o aBavim)
1053 1053
024 034
a9 o1
e pag 15c| Fec aRr 15
702 704
58.5) FCC PART 15C (AVG) 585 FCC PART 15C (AVG) |
sl N ==
53 Sr—— e i et 464 e
I RS e e
Bt e
354 254
24 234
17| 1|
00 oo won. i iAo A0 fe0a0.  1an 00 S0 oo oo o6 w0 1000 78000
Freauency (WHz) Frequency (WHz)
site oocins-Es site oxcms-ks
ondition FECRIRT 15¢ 3 3117 00218652 HORTZONTAL Endition FEE BRI 15C 3n 3117 00218652 VERTICAL
KB 1000. 00Kz VBW. 3000. 00Kz SVT. Aut RG: 1000, 000EK VB 3000. 00Kz SVT- Ao
Over Limit  Resdintenns Cable preamp A/poz T/pos Over Linit  Readintenns Cable preamp Alpos T/pos
freq Level Limit Line Level factor  Loss Factor Remark  pol/phs freq Level Uimic Line Levl Factor Loss Factor Remark  pol/phas
N - R AR T Gae @ G W @ @ dew
1 6200 4210 350 74.00 $5.90 .82 1133 .01 30 O resk  HORIZN 1 200 41913209 7400 S5.71 .82 1133 G001 00 0 Pesk  VERTIGAL
1 7wolce 415 2962 74.00 3425 6.6 1395 oS4 00 Opesk  HORIZON 1 Tadolo0 413 29.80 74.00 541 J.6 1385 cosa 00 ©resk  VERTICAL
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Emission below 1GHz

2.4GHz BLE (LF)

BLE 2.4GHz 2400~2483.5MHz

ANT BLE LF

1 Horizontal Vertical

A (@Buvim) el (dBuVim)
700 700)
600) 600]

FOC PART 15c| FCG PART 15¢
500 s s00)

w
300 s - 304 |
PR S 2 N . 5 bt i
3 o
200) > | 200}
e
\M N
100 100
09 00
100 100
o o0 a0 0 400 o0 6o 700 oo 900 0 0 T 26 0. 400 500 0 w0 %0 1000
Frequency (WHe) Frequency (WH)
site oS-k site oxcHs-ES
P Condition FCCPART 15 3 CBLOLIID SN23169 HORIIONTAL ondivion FOCPART 15C n CBLO11ID SI29168 VERTICAL
ECCPART 15 3 CHLOLIID St231es HOAL Fo 1A cava o 300, 000tHs SNT: et
Peak Over Linit Readantenna Cable Preamp A/Pos T/Pos Over Linit  Resdantenna Cable preamp A/Pos T/Pos
freq Level Limit Line Level Factor Loss Factor Remark  Pol/phas Freq Level Linit Line Level Factor Loss Factor Remark  pol/Phas
T R R R W mam @ @ W @R @ ® @ dm
1 0.0 2227 -17.73 4000 2876 2550 671 2.70 vorzzon 1 375 a5 -85 4000 .95 210 0.5 3276 veRTIGL
3 weles 1.4 2% 4350 38 1ol 199 .92 voRTzZoNT 2 sal2s 2240 -16.60 000 4110 1435 110 315 VERTIGL
3 31130 2057 2543 600 0.3 2048 2,69 32.9 voRTZONT 3 sl 2226 2128 4250 .70 17s1 185 3200 VERTIGAL
s w7620 2449 211 4500 2984 2007 333 275 HORIZONT 3 mies 213 2ae2 60 .92 .ce 272 3230 VERTIGAL
s 7380 28711729 600 .96 2631 416 32.72 PORIZONT S 72 25.46 20,54 600 Jo.6s 2403 3.3 3275 VERTIGL
6 oaas 2982 16,25 600 30.35 2739 458 3250 voRIZONT & o0 214 1785 60 1 2ms2 295 :7a VERTIGAL
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<2Mbps>

2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT BLE CHOO0 2402MHz

1 Horizontal Fundamental

A (4BuVim) el @BuVim)
1053 1053
93| o3
819) 813
FCC PART 15C FCC PART 15C
702 f \ 702
585 505
i
I s s At s
468 Ty Sei——————
34 354
24 234
7] ]
310 2320, 40, = 2380 200 220, 204 000 00, 1500 1700, 1900 2100 2300 2600, 2700, 0
Froquency (MHz) Freauency (MHZ)
site 03HOS-KS site 030515
Condition FCC PART 152 3n 3117 00218652 TORTZONTAL Condition FCC PART 15C 3n 3117 00213652 FORTIONTAL
ToG. TN e i anng. D00KH SV duks

R 1000, 000KHs R 3000, 000Kz VT Auto

Over Linit Readintenno Cable Preamp A/Pos T/Pos

Over Linit Resdantenna Cable Preasp AfPos T/Pos
Freq Level Linit Line Level Factor Loss Factor Remack  Pol/Phas Freq Level Limit Line Level Factor Loss Factor Remark  Pol/phas
T wEdw/m G dw/m e /e & & o deg Wi dew/e  d dew/m oW de/m & @5 em  deg
1 235264 53.62 20.3 73.00 49.86 30.46 7.65 3.3 175 217 Pesk HoRTZONT 1 2002.00 101,95 27.95 74.00 95.10 30.50 7.72 3438 175 217 Peak HORIZONT
A (@BuVim) el (dBuVim)
1053 1053
935 /\\ 036
19 / a1
702 702)
55| I | FCC PART T5C (AVG) 585 FCCIPART 15C (VG
o J 154 B -
354 351
24 234
1] 17
310 2320. 2340, 2360, 2380, 2400, 2820, 240 000 300 1500, 1700 1900 2100 2300 2600, 2700, 0
Frequency (Miz) Frequency (MHz)
site 03cHI5KS site 03cHI5KS
Condition FCC PART 15 (AV) 3n 3117 00218652 HORTZONTAL Condition FCC PART 1SC_(AV) 3n 3117 00218652 HORTIONTAL
REW: 1000, 00GKHz VEV. 5. 100KEz SVI:ito KBV 1000. 000KHz VBY. 5. 100KHz SWT: Auto
Over Limit ReadAntemna Cable Preamp A/Pos T/Pos Over Linit Resdantenna Cable Preasp AfPos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark  Pol/phas Freq level Limit Line Level Factor Loss Factor Remark  Pol/Phas
Wi Bou/m @ dwv/m dow do/m 45 @ o  deg T W dewv/s  d dew/m dew de/m @ @8 em  des

1 239.65 44.16 9.9 54.08 40.35 30.45 7.63 34.35 175 217 Average  HORIZONT 1 2002.00 99.95 45.95 54.00 96.10 30.50 7.72 34.38 175 217 Average  HORIZONT

Sporton International (Kunshan) Inc.
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ssamonias. FCC RADIO TEST REPORT Report No. : FR101906B

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT BLE CHOO 2402MHz

1 Vertical Fundamental

A (@Buvim) | (@BuVim)
1053 1053
93| 935
s19) 819
| Foc PART 15¢| FCC PART 15¢
702 7. I
565 T 585
. P
468 Y I
354 351
24 24
17, 17
310 2320, 2340, 2360, 2380, 2400, 220, 240 000 300, A500. 700 1800, 2100 2300, 2600. 2700, o
Frequency (MHz) Frequency (MHz)
site 03cHS—ES site 03cH05-KS
Condition FOC PART 150 3 3117 00218652 VERTICAL Condition FCC PART 15C 3n 3117 00218652 VERTIC
R 1800 e TR 3000, 000Kz SWT: Ao

AL
RRW-1000. 000Kz VBY: 3000. 000Kz SVT- Auto

Over Limit Resdintenna Cable Preamp A/Pos T/Pos Over Linit Resdantenna Cable Preasp AfPos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark  Pol/phas Freq Level Limit Line Level Factor or Remark  Pol/phas

Tz dou/m  d8 dBw/n dBw ds/m @5 8 cm  deg

T e dew/e s dew/m oW do/m @& 48 em  deg
1 233067 53.65 20.35 75.00 49.99 30.43 7.60 34.37 344 147 pesk VERTICAL 1 2002.00 95.30 2150 74.00 91.92 30.50 7.72 3438 345 147 Peak VERTICAL
1 (@BuVim) evel @BuVI
1053 1053
93| 935
819) 819
702| 702
585 FCC PART 15C (AVG) 585 FCC PART 15C (AVG)
g B
468 e
34
24 24
7] 7]
310 2320, 2340, % 2380, 2400, 2420, 240 000 300, 1500 700, 1%00 2100 2300 2600. 2700, 3000
Froquency (MHz) Frequency (MiHz)
site 03CHO5KS site 03CHIEKS
Condition FCC PART 15C (A¥G) 3n 3117 00218652 VERTICAL Condition FCC PART 15C (4VG) 3n 3117 00218652 VERTICAL
REV: 1000. 000Kz VBV 5. 100Kz SVT: Auto FEV- 1000, 00GKEz VBV 5. 100KHz SVT: Auto
Over Linit Readintenna Cable Preamp A/Pos T/Pos Over Limit Readintenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor tor Remark  Pol/phas Freq Level Uimit Line Level Factor Loss Factor Remark  Pol/phas
Tz dw/m @ dw/m dow /e 5 &5 om  deg Wiz G/ d dowv/m dow do/m @5 @5 om  deg
1 23731 4611 -9.89 54.08 40.39 30.45 7.63 30.35 344 147 Average  VERTIGAL 1% 20200 94.25 40.25 54.00 90.37 30.50 7.72 4.3 344

147 Average  VERTIGAL

Sporton International (Kunshan) Inc.
TEL : +86-512-57900158
FAX : +86-512-57900958
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR101906B

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

BLE CH39 2480MHz

Horizontal

Fundamental

1 (@BuVim)

Foc PART 15¢|

AR "

000 1300,

Peak

Freq Level Limit Line Level Factor Loss Factor Remark

1% 248000 99.54 25.84 74.00 95.38 30.85 7.86 34.26 388

500 1700, 1900 2100 2300 2500 2700 E
Frequency (MHz)

03cHS—ES
FOC PART 15 3n 3117 00218652 HORTZONTAL
R 1000 AATER: VEV: 3000. 00Kz SWT: Auto

over Lmit  kesoancenna Cable Preamp A/Pos T/Pos
Pol/Phas

@ Bu/m dBw  do/m @5 @ o deg

HoRTZONT

) (@Buvim)

FCC PART 15C
s

2420 2450, 2460, 2480, 2490, 2500

Freq Level Limit Line Level Factor

1 283.50 56.20 -17.80 74.00 5174 30.86 7.36 34.26 385

Frequency (MHz)

03CH05KS
FCC PART 15 3n 3117 00218652 FORTIONTAL
REW- 1000. 000KEz VBW: 3000. 000KKz SVT- At

Lt Reagantenna Cable Preamp A/Pos T/Pos
2 Factor Remark  Pol/phas

@ Bou/m dew de/m  d8 & o deg

240 peak HoRTZONT

‘SPORTON L48.

No. 1098, Pengxi North Road Kunshan
Economic & Technical Development

fox:186-512-57900958

Data: 4
1 (@BuVim)

1053

FCCIPART T5C (AVG)

site
Condition

iz douv/m

1+ 2s0.00 98.35 4.

Avg. ey

over Limt
Freq Level Limit Line Level Factor

FOC PART 15C (AVG) 3n 3117 00218652 HORTZONTAL
FEW: 1000, 00GKHz VEV. 5. 100KHz SV to

Readantenna Cable Preamp A/Pos T/Pos
actor Remark  Pol/phas

@ Bu/m dow  do/n @5 & o deg

36 54.00 93.90 30.86 7.85 34.26 383 240 Average  HORIZONT

No. 1098, Pengxi North Road Kunshan
Economic & Technical Development

b A fax:186.512-57300958
Data: 2

evel @Buvim)
1053
935
o19)
702)
585 FOC PART 15 (VG|

BT

463
354
24)
17,

2420 2450, 2450 2470, 2480, 2490, 2500

Frequency (MHz)
site 03cHIS&S
Condition FCC PART 15C (AU5) 3n 3117 00218652 HORIZONTAL
=R e Amswris CBy.5, 100KH:z ST: Auto
Over Limit Readintenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor ctor Remark  Pol/has
Wiz Gou/e @ dswv/m dow do/m @5 @6 cm  deg

11 283.50 45.53 -5.47 54.00 44.07 30.86 7.86 34.26 383 240 Average  HORIZONT

Sporton International (Kunshan) Inc.
TEL : +86-512-57900158
FAX : +86-512-57900958
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR101906B

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

BLE CH39 2480MHz

Vertical

Fundamental

Peak

A (@BuVim)

Fcc paRT 15|

000

site
Condition

300 1500, 700 1s00. 2100,
Frequency (Miz)

B0, 2700, T

FCC PART 15 3n 3117 00218652 VERTICAL
EEW: 1000, 000Kz VEV: 3000. 00Kz SWT: Ato

Over Limit Resdintemna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor cor Remark  Pol/phas
Tz dou/m @6 dowv/n dsw ds/a 45 @8 cm  deg
1% 248000 96.15 22.15 74.00 91.69 30.86 7.86 34.26 370 15 Pesk VERTICAL

evel @BuVim)
1053
935
819
FCC PART 15¢
702 G
585 -
6.3
354
24)
7]
2420 2450, 2450, 270, 2480, 2490, 2500
Frequency (MiHz)
site 03cHIS&S
Condition FCC PART 15C n 3117 00218652 VERTICAL
FBY- 1000, 000KKz VEV: 3000. 000KEz SVI- Asto
Over Limit Readintenna Cable Preasp A/Pos T/Pos
Freq level Limit Line Level Factor r Remark  Pol/phas
Wz G6w/e @ dBwv/m dow de/m @5 @6 cm  deg
1 249898 53.36 20.64 74.00 45.77 30.93 7.89 34.23 370 1 Peak VERTICAL

A (@Buvim) el (dBuVim)
1053 1053
1
935 936
819 819
702 702)
585 FCCIPART T5C (AVG) 565 FOC PART T5C (VG|
B
] B JT
I R AT
354 351
234 24)
17, 17
000 300 1500, 700 1%00. 2100, 2300, 2 2700, E 7 2450, 2450, 270 2850, 2490, 2500
Frequency (MHz) Frequency (MHz)
site = site 03cHIS-&S
Condition FOC PART 160 (AVG) 3n 3117 00218652 VERTICAL Condition FCC PART 15C (AU5) 3n 3117 00218652 VERTICAL
FEW: 1000, 00Kz VEV. 5. 100KHz SV: Ao BV 1000, O0TKFz VBV 5. 100KH: SVT: Auto
Over Limit Resdintemna Cable Preamp A/Pos T/Pos Over Limit Readintenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor actor Remark  Pol/phas Freq Level Uimit Line Level Factor ctor Remark  Pol/phas
Tz dou/m @5 dowv/m  dsw  ds/a 45 8 cm  deg Wiz dou/e @ dswv/m dow do/m @5 @6 om  deg
1% 248000 93.54 39.84 54.00 89.38 30.86 7.86 34.26 370 15 Average  VERTIGAL 1 28350 45.78 -8.22 54.00 4132 30.86 7.86 34.26 370 1S Average  VERTIGAL

Sporton International (Kunshan) Inc.
TEL : +86-512-57900158
FAX : +86-512-57900958
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ssamonias. FCC RADIO TEST REPORT Report No. : FR101906B

2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)

BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BLE CHOO0 2402MHz

1 Horizontal Vertical

1 gouvim) o v
1053 1053
04 04
o1 e
Fec e 15 Fec o 1sc
104 703
585 FCC PART 15C (AVG) 585 FCC PART 15C (AVG)
stde]
458 P IS | 46 st
Lo Pt " (IPET——

354 351
4 24
] ]

Ty GO0 w0 w0 v Tawo  feooo 7ap T Won w0 w0 v vom v w0

Freauency (i) Frecuency (W)
site ooz site s
ea Eondition FEEVBIA 160 3 9117 00010650 ORIZONTAL Einlitio FPIEE 190 m 3117 021652 VERICAL
R 1. Ao Vo0 3000. oot - vt R 1000, 03k B, 2000 D00k SHT A

1 .o 21035 7400 3608 338 11 so.0s N0 opeok  bourzom 1 600 .92 3368 7400 5460 358 111 60.06 %0

Sporton International (Kunshan) Inc.
TEL : +86-512-57900158
FAX : +86-512-57900958
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ssamonias. FCC RADIO TEST REPORT Report No. : FR101906B

BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BLE CH19 2440MHz

1 Horizontal Vertical

A @BuVim)

v (@Buvim)
1053 1053
034 s34
a1 o1
Fec oar 1sc] Fcc paRr 15c
709 s 70 ;s
8.5/ FCC PART 15C (AVG), sey FCC PART 15C (AVG) |
WMWW SR SR
468 ———— 465 A5 ntns
ot 1 -
354 354 !
24 224 ‘
11 r
wo0s. L L T T G0 oo foooe  iaon  faoos 16000 1aoo0
Fredquency (M) reauency (M)
site oschs-xs Sito oacnos-xs
Peak Gondition FOCPIRT 15C 3 2117 00218652 FORIZONTAL Condiion FEC PART 15C 3n 3117 00219652 VERTICAL
KBi: 1000 006k VBN 3000, Cookz ST A R 1000. 000K VB4 3000. 01z SHT- Ao
Freq Level Linit Line Level Factor Loss Factor Remark  Pol/phas Freq Level Linit Line Levl Factor  Loss Factor Remark  pol/phas
B o R R B R
1 ammo0 40433257 7400 Seds .69 128 0.0 300 0Pesk  HORLZON 1 4700 4153 3247 74.00 5559 3.6 1128 60.03 00 O Pesk  VERTIGAL
3 Thlas 335 05 7ace 3367 667 173 o2 0 oresk  homnow I Tl 48 3018 7400 S04 .67 1373 G52 00 0 esk  VERTICAL

Sporton International (Kunshan) Inc. Page Number : D15 of D17
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ssamonias. FCC RADIO TEST REPORT Report No. : FR101906B

BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BLE CH39 2480MHz

1 Horizontal Vertical

) @Buvim) p——
1053 10531
93| 034
819 o1
Fec parr 15c| Fcc paRT 15c
703 704 ;s
585 FCC PART 15C (AVG) 585 FCC PART 15C (AVG) |
R I s g 464 — — .
354 354
24 24
7 |
o L NS T ST T 00 G0 w0 foo 7m0 oo 18000 7aoo0
freauency (Wz) Froquency (M)
site oacins-Es site o3c05£S
Condition FCC PART 15C 3n 3117 00218652 HORIZONTAL Condition FCC PART 1SC 3m 3117 00218652 VERTICAL
T TARR. A ST n0s. coods. ST, Auce F25 TR A 7333000, 000kEe SHT- o
Over Linit  Readintemna Cable Preamp A/Pos T/Pos Over Linit  Readintenns Cable Preamp AfPos T/pos
Freq Level Limit Line Level Factor Loss Factor Remark Pol/Phas Freq Level Limit Line Level Factc r Remark. Pol/Phas.
7y T R R R e B B B W @R E B @ ag
1 se2.c0 42.76 3126 76.00 6.5 .82 1.3 .01 30 0Pesk  HORIZN 1 sE2.00 4219 3181 7400 55.99 .82 1139 60.01 00 0 pesk  VERTICAL
2 N6 203 7400 S48 2662 1395 oS4 0 opesk  HORIZON 2 Tadolop 4422 2978 74.00 5425 6.6 1363 o560 0 eak  VERTICAL

Sporton International (Kunshan) Inc. Page Number : D16 of D17
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FCC RADIO TEST REPORT

SPORTON LAB.

Report No. : FR101906B

Emission below 1GHz

2.4GHz BLE (LF)

BLE 2.4GHz 2400~2483.5MHz

ANT

BLE LF

Horizontal

Vertical

) @Buvim) o1 gBuvim)
700) 704
509 600
FC PART 150 FCG PART 15|
500 f 504
r
00— 00
300 - 304
4, SRR ST S > . 5 b groambor e
3 ’
200) 2 209 et
. b
109 100
09 09
100) 100
o0 B0 w0 400 B0 6o 700 00 900 10 V% o a0 s Aw. 5o 70 w0 0. 000
Frequency (WHa) Frequency (Miz)
site o5 site oxcs-gS
P Condition FCC PART 15C 3n CELGIID SN23198 HORIZONTAL Condition FOC PART 15C 3n CBLOLIID SW23168 VERTICAL
RV 10, 00K VED 300, 000Kz SVT: it o L oo 300, 000Kz SVE. ko
Peak o it sembtee bl remp A e
Freq Level Limit Line Level Factor Loss Factor Remark  Pol/Phaz Freq Level Linit Line Level Factor loss Factor Remark  Pol/phas
T v/ @ dow/m dow da/a @ a8 e deg
1 .97 2.6 -17.37 .00 29.78 .95 071 32.80 voRIZoNT 1 3679 2.0 7.9 4000 4228 2170 .80 327 VERTICAL
2 10372 1857 20093 3250 .87 1805 154 32.89 PORIZONT 2 s s 921 oo sess s 160 3.8 VERTICAL
3 20 2023 25,77 600 269 2071 273 3290 roRIZONT 3 Saas 2asi-1719 delee 4ois1 1436 10 3.6 VERTIAL
s w9ln 2689 2111 s6.00 o1 2012 3,38 3275 voRTZONT 4 sl 242 mles 4350 5.8 1751 185 3280 VERTICAL
S 54758 2795 16,05 46.00 3114 25.85 257 3261 voRTZONT 5 22020 19.41 26,59 s6.00 29.90 19052 2.5 32,97 VERTICAL
€ 7mies 3056 15.44 60 3208 2677 428 3257 pesk  HoRTzONT 6 s 2298 22,02 600 o.ds 2203 314 3275 VERTICAL

Sporton International (Kunshan) Inc.
TEL : +86-512-57900158
FAX : +86-512-57900958
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. :FR101906B

Appendix E. Duty Cycle Plots

Band

Duty Cycle(%)

T(us)

1/T(kHz)

VBW Setting

Duty
Factor(dB)

Bluetooth - LE for 1Mbps

62.50

391.3

2.56

2.7KHz

2.04

Bluetooth - LE for 2Mbps

32.87

205.8

4.86

5.1kHz

4.83

Spectrum 2
Ref Level 25.50 d8m Offset 5.50 dB8 & RBW 1 MHz
o Att 30dB @ SWT 2ms @ VBW 1MHz
SGL
@ 1Pk Max
D3[1] 0.05 dB)|
20d 626.09 ps|
Mm1[1] 9.83 dBm)|
104 —_ 05507
0
-10d
204d
30 i
-40 des ‘ l ‘ ‘
50 dBm&W S ‘”W‘«‘ i
WY P W w
-0
704
CF 2.34 GHz 691 pts 200.0 ps/
Marker
Type | Ref | Trc | X-value | y-value | _Function | Function Result |
M1 1 405.8 ps 8.83 dém
D2 M1 1 3913 ps 0.17 d8
D3 M1 1 626.09 ps 0.05 d8
—
[ b ] Ready UNRREENND W8 Y
Spectrum u%:
Ref Level 25.50 dBm  Offset 5.50 db & RBW 1 MHz
o Att 30d8 @ SWT 2ms & VBW 1 MHz
SGL
@ 1Pk Max
D3[1] 0.02 dB)|
20d 626.09 ps|
64 1 5 b3 m1[1] 8.96 dBm|
W = ~u“‘ el 330.43 ps|
0 T
10
20
|
30 ‘ i
404 f 1
b palle bl L g ) ‘ TIPS I e | ml .
A o R R U A W
50
-70
CF 2.44 GHz 691 pts 200.0 ps/
Marker
Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
M1 i 330.43 ps 8.96 dém
D2 M1 1 205.8 s 0.14 d8
CEI 626.09 ps 0.02 d8
— —
[ )i Ready [T ] 4

—THE END——
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