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1. Technical Information

REPORT No. : XM19090010W01

Note: Provide by applicant.

1.1. Applicant and Manufacturer Information

Applicant: GE Lighting

Applicant Address: 1975 Noble Road, Cleveland, Ohio, United States

Manufacturer: LEEDARSON LIGHTING CO., LTD.

Manufacturer Address: Xingtai Industrial Zone, Economic Development Zone, Changtai
County, Zhangzhou city, Fujian Province, P.R.China

1.2.Equipment Under Test (EUT) Description

Product Name: A19 CSLEEP LED lamp
Serial No: (N/A, marked #1 by test site)
Model Name: CLEDA199S2@

(@ Can be followed by additional letters/numbers which
indicate packaging)

Hardware Version: V2.0

Software Version: N/A

Modulation Type: GFSK

Operating Frequency Range: | 2402MHz - 2480MHz (40 channels, at intervals of 2MHz);
Bluetooth Version: Bluetooth 5.0 LE

Bluetooth Specification: Bluetooth 5.0 Single mode

Antenna Type: Integral Antenna

Antenna Gain: -0.5dBi

Note 1. The EUT contains Bluetooth Module operating at 2.4GHz ISM band; the frequencies is
F(MHz)=2402+2*n (0<=n<=39). The lowest, middle, highest channel numbers of the Bluetooth
Module used and tested in this report are separately 0 (2402MHz), 19 (2440MHz) and 39
(2480MH2z).

Note 2: Bluetooth 5.0 LE support 1M PHY

Note 3: The EUT connected to the serial port of the computer with a serial communication cable,
we use the dedicated software to control the EUT continuous transmission.

Note 4: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.
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1.3.Test Standards and Results

REPORT No. : XM19090010W01

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart C (Bluetooth,
2.4GHz ISM band radiators) for the EUT FCC ID Certification:
No | Identity Document Title

1 47 CFR Part 15 Radio Frequency Devices

Test detailed items/section required by FCC rules and results are as below:

Test Method
No. | Section | Description Test Date , Result | determination
Engineer
/Remark
1 |15.203 Antenna Requirement N/A N/A PASS | No deviation
15.247(b) | Peak Output Power Nov 01, A L
2 LaiHuihuang | PASS | No deviation
2019
15.247(a) | Bandwidth Nov 01, o L
3 LaiHuihuang | PASS | No deviation
2019
Conducted Spurious | Nov 01, o -
4 | 15.247(d) o LaiHuihuang | PASS | No deviation
Emission and Band Edge 2019
15.247(e) | Power spectral density | Nov 01 o L
5 LaiHuihuang | PASS | No deviation
(PSD) 2019 -
Restricted Frequency | Nov 01, e -
6 | 15.247(d) Qijie Xiao PASS | No deviation
Bands 2019 -
15.207 Conducted Emission Sep 27, O L
7 Qijie Xiao PASS No deviation
2019 -
15.209, Sep 29,
15.247(d) . . 2019 o -
8 Radiated Emission Qijie Xiao PASS | No deviation
Sep 30, -
2019

Note: The tests were performed according to the method of measurements prescribed in
ANSIC63.10-2013 and KDB558074 D01 v04 (04/05/2017).

1.4.Environmental Conditions

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

Temperature (°C): 15-35
Relative Humidity (%): 30 -60
Atmospheric Pressure (kPa): 86-106

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. ~ Tel: 865925612050
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2. 47 CFR Part 15C Requirements

REPORT No. : XM19090010W01

2.1. Antennarequirement

2.1.1. Applicable Standard

According to FCC 15.203, 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.

2.1.2. Result: Compliant

The EUT has a permanently and irreplaceable attached antenna. Please refer to the EUT internal
photos.
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2.2.Peak Output Power

REPORT No. : XM19090010W01

2.2.1. Requirement

According to FCC section 15.247(b)(3), For systems using digital modulation in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands: The maximum peak conducted output power of the
intentional radiator shall not exceed 1 Watt.

2.2.2. Test Description

The measure output power was calculated by the reading of the spectrum

A. Test Setup:

Spectiumm Analyzer T

The EUT (Equipment under the test) is coupled to the Spectrum analyzer; the RF load attached to
the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct the reading,
all test result in Spectrum analyzer.

B. Equipments List:

Please refer ANNEX B(4).
2.2.3. Test procedure

The measured output power was calculated by the reading of the spectrum analyzer and calibration.
Following is the test procedure for Peak Output Power test on the spectrum analyzer:

a) Set analyzer center frequency to channel center frequency.

b) Setthe RBW to 3MHz

c) Set VBW to 8MHz

d) Set span to 6MHz

e) Sweep time to auto couple.

f) Detector=peak.

g) Trace mode=max hold.

h) Allow trace to fully stabilize.

i) Use peak marker function to determine the peak amplitude level.

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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2.2.4. Test Result

REPORT No. : XM19090010W01

The lowest, middle and highest chnnels are selected to perform testing to verify the conducted RF
output peak power of the Module.

A. Test Verdict:

Frequency | Measured Output Peak Power Limit _
Mode | Channel Verdict
(MH2) dBm W dBm w
M 0 2402 8.065 0.006 30 1 PASS
PHY 19 2440 8.023 0.006 30 1 PASS
39 2480 8.004 0.006 30 1 PASS
B. Test Plots:
e Keysight Spectrum Analyzer - Swept SA =8 =R
! RF 50Q AC | SENSE:INT] [ [05:57:40 PMNOV 01, 2019
Marker 1 2.401841000000 GHz , Avg Type: Log-Pwr ms MEEADI LD
PNO: Wide Ly Trig: Free Run Avg|Held:>100/100 Tn’:-i y i
IFGain:Low #Atten: 30 dB SelectTrace.
Mkr1 2.401 841 GHz| 1
Ref 21.00 dBm 8.065 ¢ 5| MA—
Clear Write
|Esesisnanmientpmissas| |
Trace Average
T |
Max Hold
s ———0 |
Min Hold
e |
View Blank
Trace On
e |
More
Span 3.000 MHz iet3
. #VBW 3.0 MHz Sweep 5.000 ms (1001 pts) _l
IMSG STATUS

(Bluetooth 5.0 LE 1M PHY Channel 0, 2402MHz)
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|_ Key=ight EpEL‘tmmAna\yzEr Swept SA

| SENSE:INT] [ [06:00:41 P

Avg Type: Log-Pwr
PNO: Wide L, 1rg:FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Ref Offset 1 dB
Ref 21.00 dBm

Full Span
|

Zero Span
| Eesssm——

LastSpan

Signal Track
(Span Zoom)

#VBW 3.0 MHz Sweep 5.000 ms (1001 pts)

|

|MSG i File <PICTURE.PNG> saved

(Bluetooth 5.0 LE 1M PHY Channel 19, 2440MHZz)

|_ Key=ight EpEL‘tmmAna\yzEr EprtEA

| SENSE:INT] [ [06:01:30 PMNoV 01, 2019
Avg Type: Log-Pwr i

PNO: Wide L, 1rg: FreeRun Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

Peak Search

IE
o
H

Next Peak

Ref Offset 1 dB
1LO dB/div. Ref 21.00 dBm

Next Pk Right

Next Pk Left

Marker Delta;

Mkr—CF

MKr—RefLvl

10of2

Span 3.000 MHz
#VBW 3.0 MHz Sweep 5.000 ms (1001 pts)

IMSG i File <PICTURE.PNG> saved SLAILS

(Bluetooth 5.0 LE 1M PHY Channel 39, 2480MHz)
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2.3.6dB Bandwidth

REPORT No. : XM19090010W01

2.3.1. Requirement
According to FCC section 15.247(a) (2), Systems using digital modulation techniques may operate

in the 902 - 928 MHz, 2400 - 2483.5 MHz, and 5725 - 5850 MHz bands. The minimum 6 dB
bandwidth shall be at least 500 kHz.

2.3.2. Test Description

A. Test Set:

Spectiumm Analyzer Eur

The EUT (Equipment under the test) is coupled to the Spectrum analyzer; the RF load attached to
the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct the reading,
all test result in Spectrum analyzer.

B. Equipments List:

Please refer ANNEX B(4).

2.3.3. Test procedure

The steps for the first option are as follows:

(1) Set analyzer center frequency to channel center frequency.

a) Set RBW=100kHz

b) Set the VBW=300 kHz

c) Detector=peak

d) Trace mode=max hold.

e) Sweep = auto couple

f) Allow trace to fully stabilize.

g) 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.

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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REPORT No. : XM19090010W01

(2) The automatic bandwidth measurement capability of an instrument may be employed using the
X dB bandwidth mode with X set to 6 dB, if the functionality described in 11.8.1(i.e. RBW=100
kHz, VBW = 3 X RBW, and peak detector with maximum hold) is implemented by the
instrumentation function. When using this capability, care shall be taken so that bandwidth
measurement is not influenced by any intermediate power nulls in the fundamental emission

that might be =6dB.

2.3.4. Test Result

The lowest, middle and highest channels are selected to perform testing to record the 6 dB

bandwidth of the module.

A. Test Verdict:

Mode | Channel | Frequency (MHz) | 6 dB Bandwidth (KHz) | Limits(kHz) | Result
0 2402 634.400 =500 PASS
1M PHY 19 2440 648.100 =500 PASS
39 2480 641.200 =500 PASS
B. Test Plots
K:tmm Spmmr::na‘ﬂﬂa-nofmp‘f: T [ SENSE:INT] [ [ 10-47-35
Center Freq 2_40000 GHz - :Cr:nt‘e;rFEr:RquﬁADZDDDDDD GAH: TEERD Radio Sltd:.None B
e #IFGain:Low e #Agen: 30 dB ¢ Radio Device: BTS
Ref Offset 7.74 dB
Ref 27.74 dBm
Center 2.402 GHz
#Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power -4.01 dBm
1.0564 MHz
Transmit Freq Error -3.297 kHz % of OBW Power 99.00 %
x dB Bandwidth 634.4 kHz xdB -6.00 dB
Imss sTaTUs t Meas Uncal
(Bluetooth 5.0 LE 1M PHY Channel 0: 2402MHz)
Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. el +86 5925612050
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|_ Keys\ght Spactrum Ana\yzer Drcupled BW

| =N ==

Center Freq 2 440000000 GHz
NFE

Ref Offset 7.81 dB
Ref 27.81 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

SENSE:INT]|

| 10:58:05 AMSep 30,2019

#FGain:Low

1.0557 MHz

-680 Hz
648.1 kHz

Center Freq: 2.440000000 GHz

«p. Trig: FreeRun
#Atten: 30 dB

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Radio Std: None
Avg|Held: 10/10
Radio Device: BTS

(i,

Sweep 3.333ms

0.28 dBm

99.00 %
-6.00 dB

STATUS

(Bluetooth 5.0 LE 1M PHY Channel 19: 2440 MHZz)

Keys\ght Spectrum Analyzer - Occupied BW

=R

RF 500 AC

Ref Offset7.81 dB
Ref 27.81 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

SENSE:INT)

| 10:54:30 AM Sep 30,2019

Center Freq 2. 480000000 GHz

#FGain:Low

1.0862 MHz

-2.019 kHz
641.2 kHz

Center Freq: 2.480000000 GHz

+w». Trig: FreeRun
#Atten: 30 dB

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Radio Std: None
Avg|Held: 10/10
Radio Device: BTS

0.28 dBm

99.00 %
-6.00 dB

sTaTus ! Meas Uncal

(Bluetooth 5.0 LE 1M PHY Channel 39: 2480MHz)

-Morlab
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2.4.Conducted Spurious Emissions and Band Edge

REPORT No. : XM19090010W01

2.4.1. Requirement

According to FCC section 15.247(d), in any 100kHz 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 20dB below that in the
100kHz bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement.

2.4.2. Test Description

A. Test Set:

i3 | i

EUT

Spectrum Analyzer

The EUT (Equipment under the test) is coupled to the Spectrum analyzer; the RF load attached to
the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct the reading,
all test result in Spectrum analyzer.

B. Equipments List:

Please refer ANNEX B (4).

2.4.3. Test Result

The measurement frequency range is from 30MHz to the 10th harmonic of the fundamental
frequency. The lowest, middle and highest channels are tested to verify the spurious emissions.

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. ~ Tel: 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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A. Test Plots:
Note: the power of the Module transmitting frequency should be ignored.

J= Keysight Spectrum Anslyzer - Swept 5 (=
R RF 500 AC | | SENSE:INT, I
Center Freq 12.515000000 GHz i Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Held: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 7.74 dB
E%gsfdiv Ref 10.00 dBm

MKR| MODE| TRC| SCL| X Y
W N [1[f[ 0 2402GHz| = 2.456 dBm|
PY N [1[f[ 24900GHz| 38470dBm[ [ |
4.999 GHz
7.321GH
9.643 GH

FUNCTION FUNCTION WIDTH FUNCTION VALUE

So0ONO AW
m

2 ==

MSG STATUS

(LE 1M PHY _ Conducted Spurious Emissions _ Channel = 0, 30MHz to 25GHz)

J= Keysight Spectrum Anslyzer - Swept 5 (=
R RF 500 AC | [ SENSE:INT] ] 11:07:45 AM Nov 1, 2019
Center Freq 2.356000000 GHz ) Avg Type: Log-Pwr
NEE PNO: Fast -»— 1rig: FreeRun Avg|Held: 100/100
IFGain:Low Atten: 24 dB

Ref Offset 7.74 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE

m »

2 ==

=
@
[n]

STATUS

(LE 1M PHY _ Bandedge, Channel = 0)
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REPORT No. : XM19090010W01

s Keysight Spectrum Analyzer - Swept SA

R ) ac |
Center Freq 12.515000000 GHz

RF 50 E | SENSE:INT] [
Avg Type: Log-Pwr

Avg|Hold: 10/10

PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 7.81 dB
Ref 10.00 dBm

MKR| MODE TRC| SCL X

i
sl N [1]f] 2452 GHe] 4850dBm| |

FUNCTION FUNCTION WIDTH FUNCTION VALUE

]

[f]  24025GHz| 38776dBm[ [ [ 00000 |

52480dBm[ [ 000 0000000

$1142d8m[ [ ]
I 2

[1]
[1]
[1]
1] 9768 GHz|  -51.531 dBm|

STATUS

(LE 1M PHY _ Conducted Spurious Emissions _ Channel = 19, 30MHz to 25GHz)

===

|_ Key=ight Spectrum Analyzer - Swept SA
R

|
AC | T SENSE:INT] [ 11:09:35 AM 0
Avg Type: Log-Pwr

Avg|Held: 10/10

PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 7.81 dB
Ref 10.00 dBm

e e e

MKR| MODE| TRC| SCL X X FUNCTION FUNCTION \+IDTH FUNCTION VALUE
(U N 11[f]  2477GHz| 0899 dBm| ]
P N 1 f] 24950GHz| JgossdBm[ [ [ |
3 [
4 [
5 [ -
6 ]
7 ]
8 [
9 [
10 [
1 N S N [ -

MSG

STATUS

(LE 1M PHY _ Conducted Spurious Emissions _ Channel = 39, 30MHz to 25GHz)
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|_ Key=ight Spectrum Analyzer - Swept SA

| SENSE:INT] [
Avg Type: Log-Pwr
PNO: Fast -»— 1rig: FreeRun Avg|Held: 100/100
IFGain:Low Atten: 24 dB

Ref Offset 7.81 dB Mkr1 2.480 0 GHz

Ref 20.00 dBm 3.322 dBm

Start 2.47600 GHz Stop 2.57600 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL i FUNCTION FUNCTION WIDTH FUNCTION VALUE

m

1

MSG STATUS

(LE 1M PHY _ Bandedge, Channel = 39)
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2.5.Power spectral density (PSD)

REPORT No. : XM19090010W01

2.5.1. Requirement

For digitally modulated systems, the power spectral density conducted from the intentional radiator
to the antenna shall not be greater than 8dBm 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 paragraph (b) of this section. The same method of determining the conducted output
power shall be used to determine the power spectral density.

2.5.2. Test Description

A. Test Set:

.. & I

EuT

Spectium Analyoer

The EUT (Equipment under the test) is coupled to the Spectrum analyzer; the RF load attached to
the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct the reading,
all test result in Spectrum analyzer.

B. Equipments List:

Please refer ANNEX B (4).

2.5.3. Test procedure

The measured power spectral density was calculated by the reading of the spectrum analyzer and
calibration. Following is the test procedure for PSD test:

a) Set analyzer center frequency to channel center frequency.

b) Setthe spanto 1.5 times DTS

c) Setthe RBW to 3 kHz

d) Set VBW to 10 kHz

e) Sweep time to auto couple.

f) Detector = peak.

g) Trace mode=max hold.

h) Allow trace to fully stabilize.

1) Use peak marker function to determine the maximum amplitude within the RBW.

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. ~ Tel: 865925612050
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2.5.4. Test Result

REPORT No. : XM19090010W01

The lowest, middle and highest channels are tested.

A. Test Verdict:

Frequency Measured PSD Limit i
Mode Channel Verdict
(MH2) (dBm/3kHz) (dBm/3kHz)
1M PHY 0 2402 -4.721 8 PASS
19 2440 -4.687 8 PASS
39 2480 -4.740 8 PASS
B. Test Plots

|= Keysight Spectrum Anslyzer - Swept 54
i o

RL RE 500 AC
Marker 1 2.402006000000 GHz
NFE

Ref Offset 1 dB

SENSE:INT] [

[06:19:33 PMNov 01, 2019

PNO: Wide (L,
IFGain:Low

Ref 10.00 dBm

Center 2.402000 GHz
#Res BW 3.0 kHz

#VBW 10 kHz

Trig: Free Run

Avg Type: Log-Pwr
Avg|Hold:>100/100

#Atten: 20 dB

TrRACE (IS
TvrE[Q
pET IR

Mkr1 2.402 006 GHz
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2.6.Restricted Frequency Bands

2.6.1. Requirement

According to FCC section 15.247(d), in any 100kHz 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 20dB below that in the
100kHz bandwidth within the band that contains the highest level of the desired power, In addition,
radiated emissions which fall in the restricted bands, as defined in 15.205(a), must also comply
with the radiated emission limits specified in 15.209(a).

2.6.2. Test Description

A. Test Setup

[
e

Feceivers — Preamplifier+

a. The EUT was placed on the top of a rotating table 0.8 meters (for 30MHz ~ 1GHz) / 1.5 meters
(for above 1GHz) above the ground at 3 meter chamber room for test. The table was rotated 360
degrees to determine the position of the highest radiation.

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

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

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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d. For each suspected emission, the EUT was arranged to its worst case and then the antenna
was tuned to heights from 1 meter to 4 meters and the rotatable table was turned from O degrees to
360 degrees to find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with
maximum hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detect function and specified bandwidth
with maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also
meets average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasipeak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth
is 3 MHz for Peak detection (PK) at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is
= 1/T (Duty cycle < 98%) or 10Hz (Duty cycle = 98%) for Average detection (AV) at frequency
above 1GHz.

4. All modes of operation were investigated and the worst-case emissions are reported.

REPORT No. : XM19090010W01

B. Equipments List:

Please refer ANNEX B(4).
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2.6.3. Test Result

The lowest and highest channels are tested to verify Restricted Frequency Bands.
The measurement results are obtained as below:

E [dB“V/m] =UR + AT + AFactor [dB], AT :I—Cable loss [dB]'Gpreamp [dB]

Ar: Total correction Factor except Antenna

Ur: Receiver Reading

Gpreamp: Preamplifier Gain

Aractor: Antenna Factor at 3m

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
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Test Plots:
Full Spectrum
1101
1001
*
90T
80T
Et 70T
§ 60T
g * *
501
401
30T
20 t t t t t t t t t t 1
2300 2320 2340 2360 2380 2405
Frequency in MHz
(LE 1M PHY_2402MHz, Antenna Horizontal)
Frequency MaxPeak Average Limit Margin Corr. ;
Pol Verdict
(MHz) (dBpV/im) | (dBpV/m) (dBuV/m) (dB) (dB/m)
2353.760000 55.55 --- 74.00 19.45 H 7.7 PASS
2353.760000 - 29.85 54.00 24.15 H 7.7 PASS
2399.983333 --- 31.71 54.00 22.29 H 8.0 PASS
2399.983333 54.89 --- 74.00 19.11 H 8.0 PASS
2402.001667 93.00 --- - --- H 8.7 PASS
2402.001667 --- 88.98 - --- H 8.7 PASS
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Full Spectrum
1101
soo}
1 *»
90T
aol
a;? 70T
E’ 60T
g L 4
4
501
401
30T
20 + t t + + 1
2300 2320 2340 2360 2380 2405
Frequency in MHz
(LE 1M PHY_2402MHz, Antenna Vertical)
Frequency MaxPeak Average Limit Margin Corr. :
Pol Verdict
(MHz) (dBpV/im) | (dBpV/m) (dBuV/m) (dB) (dB/m)
2345.330833 - 29.64 54.00 24.36 \% 7.7 PASS
2345.330833 55.86 - 74.00 17.14 \% 7.7 PASS
2399.983333 52.87 - 74.00 21.13 \% 8.7 PASS
2399.983333 --- 34.94 54.00 19.06 \% 8.7 PASS
2402.001667 95.94 - - --- \% 8.7 PASS
2402.001667 --- 91.94 - --- \% 8.7 PASS
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80T

Full Spectrum

g i M

aot

30t

20—+ — — |

(LE 1M PHY_2480MHz, Antenna Horizontal)
Frequency MaxPeak Average Limit Margin Corr. :
(MHz) (dBuVim) = (dBuVim) = (dBuV/m) (dB) Pol | agsm) | Verdict

2480.000000 91.11 --- --- --- H 8.2 PASS
2480.000000 --- 87.07 --- --- H 8.2 PASS
2483.729778 58.77 --- 74.00 15.23 H 8.3 PASS
2483.729778 --- 34.23 54.00 19.77 H 8.3 PASS
2496.040889 --- 31.17 54.00 22.83 H 8.4 PASS
2496.040889 57.03 --- 74.00 16.97 H 8.4 PASS
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80T

Full Spectrum

E- 70T
% 60T ’ ‘
50T i
401
30T
20 + t t t t + 1
24782480 2485 2490 2495 2500 2505 2510
Frequency in MHz
(LE 1M PHY_2480MHz, Antenna Vertical)
Frequency MaxPeak Average Limit Margin Corr. :
Pol Verdict
(MHz) (dBpV/im) | (dBpV/m) (dBuV/m) (dB) (dB/m)
2480.000000 92.79 - --- --- \% 8.2 PASS
2480.000000 - 88.77 --- --- \% 8.2 PASS
2483.509333 57.67 - 74.00 16.33 \% 8.3 PASS
2483.509333 --- 33.49 54.00 20.51 \% 8.3 PASS
2500.830222 --- 31.09 54.00 22.91 \% 8.4 PASS
2500.830222 56.59 - 74.00 17.41 \% 8.4 PASS
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2.7.Conducted Emission

REPORT No. : XM19090010W01

2.7.1. Requirement

According to FCC section 15.207, 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 150kHz to 30MHz 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

5-30 60 50
NOTE:

(@) The lower limit shall apply at the band edges.
(b) The limit decreases linearly with the logarithm of the frequency in the range 0.15 - 0.50MHz.

2.7.2. Test Description

A. Test Setup:

5 A0cm >
EUT
-7 A
: < 80cm > Pulse Limiter
< 80cm > LISN
0 o Receiver
v

1

The Table-top EUT was placed upon a non-metallic table 0.8m above the horizontal metal
reference ground plane. EUT was connected to LISN and LISN was connected to reference
Ground Plane. EUT was 80cm from LISN. The set-up and test methods were according to ANSI
C63.10: 2013.

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. ~ Tel: 865925612050
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B. Equipments List:
Please refer ANNEX B(4).

REPORT No. : XM19090010W01

2.7.3. Test Result

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.

Note: Both of the test voltage AC 120V/60Hz and AC 230V/50Hz were considered and tested
respectively, only the results of the worst case AC 120V/60Hz were recorded in this report.

A. Test setup:

The EUT configuration of the emission tests is Charging +BLE Link.

Note: The test voltage is AC 120V/60Hz.

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
Test Laboratory  Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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B. Test Plots:
Full Spectrum
90
80
70
_ 60 I
% 50t
3 40) o
~ 5ol
»ol ® N ¢ ry
Lok
0“ 1 1 } —+—+— } } } } —t+—+— } } |
150k 300400500 8001M 2M 3M 4M5M6 8 10M 20M 30M
Frequency in Hz
(Plot A: L Phase)
Frequenc uasiPeak | Average Limit Margin : Corr. :
(E/IHZ) ’ Q(dBpV) (dBp\g/) (dBpV) (ng) Line | qggy | Verdict
0.150000 55.69 66.00 10.31 L 10.2 | PASS
0.154000 39.61 55.78 16.17 L 10.2 | PASS
0.310000 22.53 49.97 27.44 L 10.2 | PASS
0.310000 38.17 59.97 21.80 L 10.2 | PASS
0.626000 18.60 46.00 27.40 L 10.2 | PASS
0.626000 22.49 56.00 33.51 L 10.2 | PASS
2.126000 20.38 56.00 35.62 L 10.3 | PASS
2.126000 18.82 46.00 27.18 L 10.3 | PASS
6.498000 22.31 60.00 37.69 L 10.5 | PASS
6.498000 20.74 50.00 29.26 L 10.5 | PASS
23.622000 21.37 60.00 38.63 L 10.6 | PASS
23.854000 20.04 50.00 29.96 L 10.6 | PASS

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
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Full Spectrum
90
80
70
_ 60 I
2 5o
g a0 'S
301
20" ® V'Y & &
Lok
0“ } } } —+—— } 1 1 } +—t—— } } |
150k 300 400500 8001M 2M  3M 4M5M6 8 10M 20M 30M
Frequency in Hz
(Plot A: N Phase)
Frequency QuasiPeak | Average Limit Margin Line Corr. Verdict
(MHz) (dBpV) (dBuV) (dBpV) (dB) (dB)
0.150000 --- 40.65 56.00 15.35 N 10.2 | PASS
0.150000 55.68 --- 66.00 10.32 N 10.2 | PASS
0.314000 - 22.61 49.86 27.26 N 10.2 | PASS
0.318000 37.57 --- 59.76 22.19 N 10.2 | PASS
0.794000 21.15 --- 56.00 34.85 N 10.3 | PASS
0.798000 - 18.15 46.00 27.85 N 10.3 | PASS
2.918000 --- 20.78 46.00 25.22 N 10.4 | PASS
2.926000 21.40 --- 56.00 34.60 N 10.4 | PASS
9.338000 21.99 --- 60.00 38.01 N 10.6 | PASS
9.462000 - 20.64 50.00 29.36 N 10.6 | PASS
25.846000 21.27 --- 60.00 38.73 N 10.6 | PASS
25.850000 - 20.18 50.00 29.82 N 10.6 | PASS
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2.8.Radiated Emission

REPORT No. : XM19090010W01

2.8.1. Requirement

According to FCC section 15.247(d), 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. For Above 1000MHz, 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.

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

In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a),
also should comply with the radiated emission limits specified in Section 15.209(a)(above table)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. ~ Tel: 865925612050
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2.8.2. Test Description

A. Test Setup:

1) For radiated emissions from 9kHz to 30MHz

Tum Tables

T E
0
i

< 80cm =+

AADDOOOODDDNON i
e

Test Antenna Receivers |— Preamplifier+

2) For radiated emissions from 30MHz to1GHz

Test Antenna+

"
i
< 1m ... dm =+,
:
[
W

o
o

Receivers — Preamplifier+
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3) For radiated emissions above 1GHz

Tum Table+s -

A
|

<1 5m=

ADDADADOINNN
o

Feceivers —{ Preamplifier+

The RF absorbing material used on the reference ground plane and on the turntable have a
maximum height (thickness) of 30 cm (12 in) and have a minimum-rated attenuation of 20 dB at
all frequencies from 1 GHz to 18 GHz. Test site have a minimum area of the ground plane covered
with RF absorbing material as specified in Figure 6 of ANSI C63.4: 2014.

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4dB according to
the standards: ANSI C63.10:2013. For radiated emissions below or equal to 1GHz, The EUT was
set-up on insulator 80cm above the Ground Plane, For radiated emissions above 1GHz, The EUT
was set-up on insulator 150cm above the Ground Plane. The set-up and test methods were
according to ANSI C63.10:2013.

For Radiated emission below 30MHz:

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
chamber room. The table was rotated 360 degrees to determine the position of the highest
radiation.

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

c. Parallel, perpendicular, and ground-parallel orientations of the antenna are set to make the
measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotatable table
was turned from O degrees to 360 degrees to find the maximum reading.

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

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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Maximum Hold Mode.

NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at
frequency below 30MHz.

REPORT No. : XM19090010W01

For Radiated emission above 30MHz:

a. The EUT was placed on the top of a rotating table 0.8 meters (for 30MHz ~ 1GHz) / 1.5 meters
(for above 1GHz) above the ground at 3 meter chamber room for test. The table was rotated 360
degrees to determine the position of the highest radiation.

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

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

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna
was tuned to heights from 1 meter to 4 meters and the rotatable table was turned from O degrees to
360 degrees to find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with
maximum hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detect function and specified bandwidth
with maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also
meets average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasipeak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth
is 3 MHz for Peak detection (PK) at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is
= 1/T (Duty cycle < 98%) or 10Hz (Duty cycle = 98%) for Average detection (AV) at frequency
above 1GHz.

4. All modes of operation were investigated and the worst-case emissions are reported.

B. Equipments List:

Please refer ANNEX B(4).
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2.8.3. Test Result

Notel: For the frequency, which started from 9KHz to 30MHz, was pre-scanned and the result
which was 20dB lower than the limit was not recorded.

Note2: For the frequency, which started from 18GHz to 40GHz, was pre-scanned and the result
which was 10dB lower than the limit was not recorded.

Full Spectrum
80T
701

60T

. |

3
3
[a} ’—’
kel
c 40
©
o
[0}
-
301
1 .
201 hd
b g .
.
10T
T S
0 t t t +—t t t t t t t +— i
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

(LE 1M PHY_2402MHz, Antenna Horizontal, 30MHz to 1GHz)

Frequency QuasiPeak Limit Margin Pol Corr. verdict
(MHz) (dBpV/m) (dBpV/m) (dB) (dB/m)

50.537083 3.01 40.00 36.99 H 16.0 PASS
100.522917 17.38 43.50 26.12 H 151 PASS
160.500417 16.43 43.50 27.07 H 12.1 PASS
239.481667 21.26 46.00 24.74 H 15.2 PASS
396.056667 25.49 46.00 20.51 H 19.2 PASS
674.320417 12.13 46.00 33.87 H 24.6 PASS
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Full Spectrum

80T
75+
70t
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S 55t ¢
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40T ¢
351
30t
25%
20 } j
16 26G 3G

Frequency in Hz

(LE 1M PHY _2402MHz, Antenna Horizontal, 1GHz to 3GHz)

Frequency MaxPeak | Average Limit Margin Pol Corr. Verdict
(MHz) (dBpV/m) | (dBuV/m) | (dBuV/m) | (dB) (dB/m)

1140.000000 38.98 --- 74.00 35.02 H 30.5 PASS
1140.000000 --- 27.74 54.00 26.26 H 30.5 PASS
1405.000000 41.29 --- 74.00 32.71 H 33.3 PASS
1405.000000 --- 30.55 54.00 23.45 H 33.3 PASS
1700.000000 42.69 --- 74.00 31.31 H 35.2 PASS
1700.000000 --- 32.69 54.00 21.31 H 35.2 PASS
1920.000000 44.34 --- 74.00 29.66 H 37.0 PASS
1920.000000 --- 34.87 54.00 19.13 H 37.0 PASS
2400.000000 51.37 --- 74.00 22.63 H 43.7 PASS
2400.000000 --- 42.19 54.00 11.81 H 43.7 PASS
3000.000000 56.36 --- 74.00 17.64 H 47.7 PASS
3000.000000 --- 46.31 54.00 7.69 H 47.7 PASS
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Test Laboratory  Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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(LE 1M PHY _2402MHz, Antenna Horizontal, 3GHz to 18GHz)

Frequency MaxPeak | Average Limit Margin Pol Corr. Verdict
(MHz) (dBpV/m) | (dBuV/m) | (dBpV/im) | (dB) (dB/m)
3329.027625 --- 28.80 54.00 25.20 H -6.4 PASS
3329.027625 41.70 --- 74.00 32.30 H -6.4 PASS
4813.213486 --- 30.52 54.00 23.48 H -3.3 PASS
4813.213486 50.38 --- 74.00 23.62 H -3.3 PASS
5747.539313 --- 30.65 54.00 23.35 H -2.7 PASS
5747.539313 42.94 --- 74.00 31.06 H -2.7 PASS
7206.253321 --- 36.25 54.00 17.75 H -0.4 PASS
7206.253321 47.54 --- 74.00 26.46 H -0.4 PASS
10237.561500 44.68 --- 74.00 29.32 H 2.1 PASS
10237.561500 --- 32.16 54.00 21.84 H 2.1 PASS
14203.826066 46.65 --- 74.00 27.35 H 8.2 PASS
14203.826066 --- 33.95 54.00 20.05 H 8.2 PASS

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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Frequency | QuasiPeak Limit Margin Corr. i
(MHz) (dBpVim) | (dBpVim) (dB) Pol (dB/m) Verdict
35.535833 20.99 40.00 19.01 \Y 12.9 PASS
51.991250 12.53 40.00 27.47 \Y 15.5 PASS
98.787500 15.05 43.50 28.45 \Y 14.2 PASS
200.321250 13.02 43.50 30.48 \Y 14.3 PASS
334.502083 10.06 46.00 35.94 \Y 17.3 PASS
671.618750 11.75 46.00 34.25 \Y 24.6 PASS

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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(LE 1M PHY _2402MHz, Antenna Vertical , 1GHz to 3GHz)

Frequency MaxPeak | Average Limit Margin Pol Corr. Verdict
(MHz) (dBpV/im) | (dBuV/m) (dBpV/m) @ (dB) (dB/m)

1200.000000 38.83 --- 74.00 35.17 \Y 31.8 PASS
1200.000000 --- 28.97 54.00 25.03 \Y 31.8 PASS
1390.000000 --- 30.38 54.00 23.62 \Y 33.2 PASS
1390.000000 39.63 --- 74.00 34.37 \Y 33.2 PASS
1585.000000 --- 32.23 54.00 21.77 \Y 34.9 PASS
1585.000000 41.93 --- 74.00 32.07 \Y 34.9 PASS
1800.000000 46.15 --- 74.00 27.85 \Y 38.0 PASS
1800.000000 --- 35.86 54.00 18.14 \Y 38.0 PASS
2205.000000 48.53 --- 74.00 25.47 Vv 39.9 PASS
2205.000000 --- 37.94 54.00 16.06 \Y 39.9 PASS
2805.000000 54.81 --- 74.00 19.19 Vv 45.7 PASS
2805.000000 --- 44.84 54.00 9.16 Vv 45.7 PASS

Tel: +86 592 5612050
Fax: +86 592 5612095

Kehu-Morlab
Test Laboratory

XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China
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(LE 1M PHY _2402MHz, Antenna Vertical, 3GHz to 18GHz)

Frequency MaxPeak | Average Limit Margin Pol Corr. Verdict
(MHz) (dBpV/m) | (dBpV/m) | (dBuVim) | (dB) (dB/m)
3470.552663 41.11 --- 74.00 32.89 Vv -6.3 PASS
3470.552663 --- 28.47 54.00 25.53 Vv -6.3 PASS
4804.218371 54.97 --- 74.00 19.03 Vv -3.3 PASS
4804.218371 --- 47.92 54.00 6.08 Vv -3.3 PASS
7206.739577 --- 39.97 54.00 14.03 Vv -0.4 PASS
7206.739577 48.88 --- 74.00 25.12 Vv -0.4 PASS
9654.384600 45.25 --- 74.00 28.75 Vv 1.7 PASS
9654.384600 --- 32.05 54.00 21.95 Vv 1.7 PASS
15026.447135 --- 36.84 54.00 17.16 Vv 10.7 PASS
15026.447135 | 49.43 --- 74.00 24.57 Vv 10.7 PASS
17907.502969 | 51.94 --- 74.00 22.06 Vv 14.4 PASS
17907.502969 --- 39.33 54.00 14.67 Vv 14.4 PASS

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
Test Laboratory  Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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(LE 1M PHY _2440MHz, Antenna Horizontal, 30MHz to 1GHz)

Frequency | QuasiPeak Limit Margin Corr. i

(MHz) | (dBuVim)  (dBuVim) (dB) Pol @Bim) | e
51.705833 3.97 40.00 36.03 H 15.6 PASS
100.605000 16.42 43.50 27.08 H 15.1 PASS
187.827917 15.35 43.50 28.15 H 13.0 PASS
272.454167 13.21 46.00 32.79 H 15.4 PASS
397.020833 22.21 46.00 23.79 H 19.3 PASS
729.735000 13.38 46.00 32.62 H 25.4 PASS

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel: *865925612050

Test Laboratory

Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China

Fax: +86 592 5612095
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(LE 1M PHY _2440MHz, Antenna Horizontal, 1GHz to 3GHz)

Frequency MaxPeak | Average Limit Margin Pol Corr. Verdict
(MHz) (dBuV/im) | (dBuV/m) | (dBuV/im) | (dB) (dB/m)

1150.000000 37.82 --- 74.00 36.18 H 30.5 PASS
1150.000000 --- 27.63 54.00 26.37 H 30.5 PASS
1390.000000 --- 30.47 54.00 23.53 H 33.2 PASS
1390.000000 41.01 --- 74.00 32.99 H 33.2 PASS
1700.000000 --- 32.68 54.00 21.32 H 35.2 PASS
1700.000000 43.22 --- 74.00 30.78 H 35.2 PASS
2005.000000 --- 35.84 54.00 18.16 H 38.0 PASS
2005.000000 46.27 --- 74.00 27.73 H 38.0 PASS
2360.000000 49.49 --- 74.00 24.51 H 42.0 PASS
2360.000000 --- 40.39 54.00 13.61 H 42.0 PASS
2800.000000 --- 45.54 54.00 8.46 H 46.2 PASS
2800.000000 54.99 --- 74.00 19.01 H 46.2 PASS

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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(LE 1M PHY _2440MHz, Antenna Horizontal, 3GHz to 18GHz)

Frequency MaxPeak | Average Limit Margin Pol Corr. Verdict
(MHz) (dBpV/m) | (dBpV/m) | (dBuV/im) = (dB) (dB/m)
3410.639831 --- 28.98 54.00 25.02 H -5.9 PASS
3410.639831 42.03 --- 74.00 31.97 H -5.9 PASS
4880.481974 52.10 --- 74.00 21.90 H -2.8 PASS
4880.481974 --- 42.55 54.00 11.45 H -2.8 PASS
6651.876829 --- 32.09 54.00 21.91 H -0.3 PASS
6651.876829 44 .45 --- 74.00 29.55 H -0.3 PASS
9096.437356 --- 32.28 54.00 21.72 H 15 PASS
9096.437356 44.79 --- 74.00 29.21 H 15 PASS
12302.128396 | 45.95 --- 74.00 28.05 H 4.1 PASS
12302.128396 --- 32.55 54.00 21.45 H 4.1 PASS
15005.308174 --- 36.74 54.00 17.26 H 10.6 PASS
15005.308174 49.26 --- 74.00 24.74 H 10.6 PASS

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
Test Laboratory  Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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Frequency | QuasiPeak Limit Margin Corr. i
(MHz) (dBpVim) | (dBpVim) (dB) Pol (dB/m) Verdict
35.255000 22.55 40.00 17.45 \Y 12.8 PASS
70.422917 14.26 40.00 25.74 \Y 11.8 PASS
101.332917 8.96 43.50 34.54 \Y 14.9 PASS
158.039167 14.05 43.50 29.45 \Y 11.6 PASS
317.527083 6.48 46.00 39.52 \Y 17.5 PASS
532.499167 9.56 46.00 36.44 \Y 22.2 PASS

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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(LE 1M PHY _2440MHz, Antenna Vertical , 1GHz to 3GHz)

Frequency MaxPeak | Average Limit Margin Pol Corr. Verdict
(MHz) (dBpV/im) | (dBuV/m) (dBpV/m) @ (dB) (dB/m)

1320.000000 39.34 --- 74.00 34.66 Vv 32.1 PASS
1320.000000 --- 29.16 54.00 24.84 Vv 32.1 PASS
1580.000000 42.09 --- 74.00 31.91 Vv 34.8 PASS
1580.000000 --- 32.09 54.00 21.91 Vv 34.8 PASS
1795.000000 45.32 --- 74.00 28.68 Vv 37.6 PASS
1795.000000 --- 35.46 54.00 18.54 Vv 37.6 PASS
2140.000000 46.54 --- 74.00 27.46 Vv 38.9 PASS
2140.000000 --- 36.70 54.00 17.30 \Y, 38.9 PASS
2590.000000 --- 43.61 54.00 10.39 Vv 44.6 PASS
2590.000000 54.77 --- 74.00 19.23 Vv 44.6 PASS
2960.000000 --- 43.93 54.00 10.07 Vv 45.3 PASS
2960.000000 54.96 --- 74.00 19.04 Vv 45.3 PASS

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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(LE 1M PHY _2440MHz, Antenna Vertical, 3GHz to 18GHz)

Frequency MaxPeak | Average Limit Margin Pol Corr. Verdict
(MHz) (dBpV/m) | (dBpV/m) | (dBuV/im) = (dB) (dB/m)
3957.507015 41.72 --- 74.00 32.28 Vv -5.3 PASS
3957.507015 --- 29.23 54.00 24.77 Vv -5.3 PASS
4879.530608 53.14 --- 74.00 20.86 Vv -2.8 PASS
4879.530608 --- 44.59 54.00 9.41 Vv -2.8 PASS
7302.889500 43.14 --- 74.00 30.86 Vv -0.3 PASS
7302.889500 --- 30.78 54.00 23.22 Vv -0.3 PASS
11056.647924 | 45.10 --- 74.00 28.90 Vv 3.4 PASS
11056.647924 --- 32.88 54.00 21.12 Vv 3.4 PASS
14793.208725 | 47.72 --- 74.00 26.28 Vv 8.6 PASS
14793.208725 --- 35.44 54.00 18.56 \Y, 8.6 PASS
17757.259500  51.73 --- 74.00 22.27 Vv 15.2 PASS
17757.259500 --- 38.99 54.00 15.01 Vv 15.2 PASS

Kehu-Morlab
Test Laboratory

XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China

Tel: +86 592 5612050
Fax: +86 592 5612095
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Frequency | QuasiPeak Limit Margin Corr. i

(MHz) (dBpVim) | (dBpVim) (dB) Pol (dB/m) Verdict
34.888333 21.01 40.00 18.99 H 12.7 PASS
50.489167 5.34 40.00 34.66 H 16.1 PASS
88.245833 16.91 43.50 26.59 H 11.8 PASS
155.859583 11.35 43.50 32.15 H 10.9 PASS
299.984583 8.12 46.00 37.88 H 17.5 PASS
597.208333 10.29 46.00 35.71 H 23.5 PASS

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095

Page 46 0f 55



o

-

REPORT No. : XM19090010W01

Full Spectrum

Level in dBuV/

IS
o
Pl

IN
d

351
30T

251

20
1G

2G

Frequency in Hz

3G

(LE 1M PHY _2480MHz, Antenna Horizontal, 1GHz to 3GHz)

Frequency MaxPeak | Average Limit Margin Pol Corr. Verdict
(MHz) (dBpV/im) | (dBuV/m) (dBpV/m) @ (dB) (dB/m)

1205.000000 39.50 --- 74.00 34.50 H 315 PASS
1205.000000 --- 28.53 54.00 25.47 H 315 PASS
1505.000000 41.43 --- 74.00 32.57 H 33.9 PASS
1505.000000 --- 31.19 54.00 22.81 H 33.9 PASS
1645.000000 --- 32.29 54.00 21.71 H 34.8 PASS
1645.000000 42.68 --- 74.00 31.32 H 34.8 PASS
1950.000000 45.93 --- 74.00 28.07 H 37.6 PASS
1950.000000 --- 35.52 54.00 18.48 H 37.6 PASS
2280.000000 --- 38.70 54.00 15.30 H 40.6 PASS
2280.000000 48.94 --- 74.00 25.06 H 40.6 PASS
2795.000000 54.85 --- 74.00 19.15 H 45.7 PASS
2795.000000 --- 44.88 54.00 9.12 H 45.7 PASS

Kehu-Morlab

Test Laboratory

XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China

Tel: +86 592 5612050
Fax: +86 592 5612095
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(LE 1M PHY _2480MHz, Antenna Horizontal, 3GHz to 18GHz)

Frequency MaxPeak | Average Limit Margin Pol Corr. Verdict
(MHz) (dBuV/im)  (dBuV/m) | (dBpV/m)  (dB) (dB/m)
3873.751085 --- 29.65 54.00 24.35 H -4.6 PASS
3873.751085 42.30 --- 74.00 31.70 H -4.6 PASS
4959.743269 52.76 --- 74.00 21.24 H -3.1 PASS
4959.743269 --- 45.19 54.00 8.81 H -3.1 PASS
6196.770792 --- 31.78 54.00 22.22 H -1.5 PASS
6196.770792 44.49 --- 74.00 29.51 H -1.5 PASS
9135.368644 45.14 --- 74.00 28.86 H 1.6 PASS
9135.368644 --- 32.19 54.00 21.81 H 1.6 PASS
12109.957125 --- 32.40 54.00 21.60 H 3.9 PASS
12109.957125 45.07 --- 74.00 28.93 H 3.9 PASS
14954.162441 --- 36.42 54.00 17.58 H 9.7 PASS
14954.162441 | 48.84 --- 74.00 25.16 H 9.7 PASS

Kehu-Morlab
Test Laboratory

XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China

Tel: +86 592 5612050
Fax: +86 592 5612095
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Frequency | QuasiPeak Limit Margin Corr. i

(MHz) (dBpVim) | (dBpVim) (dB) Pol (dB/m) Verdict
34.888333 21.01 40.00 18.99 \Y 12.7 PASS
50.489167 5.34 40.00 34.66 \Y 16.1 PASS
88.245833 16.91 43.50 26.59 \Y 11.8 PASS
155.859583 11.35 43.50 32.15 \Y 10.9 PASS
299.984583 8.12 46.00 37.88 \Y 17.5 PASS
597.208333 10.29 46.00 35.71 \Y 23.5 PASS

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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Frequency MaxPeak | Average Limit Margin Pol Corr. Verdict
(MHz) (dBpV/im) | (dBuV/m) (dBpV/m) @ (dB) (dB/m)

1390.000000 40.04 --- 74.00 33.96 Vv 33.2 PASS
1390.000000 --- 30.40 54.00 23.60 Vv 33.2 PASS
1720.000000 42.69 --- 74.00 31.31 Vv 35.3 PASS
1720.000000 --- 32.87 54.00 21.13 Vv 35.3 PASS
1915.000000 45.20 --- 74.00 28.80 Vv 37.1 PASS
1915.000000 --- 35.01 54.00 18.99 Vv 37.1 PASS
2130.000000 --- 36.78 54.00 17.22 Vv 38.8 PASS
2130.000000 46.61 --- 74.00 27.39 \Y, 38.8 PASS
2600.000000 --- 44.16 54.00 9.84 Vv 45.2 PASS
2600.000000 54.29 --- 74.00 19.71 Vv 45.2 PASS
2990.000000 55.47 --- 74.00 18.53 Vv 46.6 PASS
2990.000000 --- 45.37 54.00 8.63 \Y, 46.6 PASS

Kehu-Morlab

Test Laboratory

XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China

Tel: +86 592 5612050
Fax: +86 592 5612095

Page 50 0f 55



o

-

REPORT No. : XM19090010W01

Full Spectrum

60T

50T

Level in dBuV/

401

30T

20T

101

3G

5G

6 7 8

9 10G

Frequency in Hz

18G

(LE 1M PHY _2480MHz, Antenna Vertical, 3GHz to 18GHz)

Frequency MaxPeak | Average Limit Margin Pol Corr. Verdict
(MHz) (dBpV/m) | (dBupV/m) | (dBuVim) | (dB) (dB/m)
3439.714538 41.59 --- 74.00 32.41 Vv -5.8 PASS
3439.714538 --- 29.04 54.00 24.96 Vv -5.8 PASS
4961.069400 51.97 --- 74.00 22.03 Vv -3.1 PASS
4961.069400 --- 40.86 54.00 13.14 Vv -3.1 PASS
7433.527200 --- 30.74 54.00 23.26 Vv -0.4 PASS
7433.527200 43.25 --- 74.00 30.75 Vv -0.4 PASS
9160.827128 --- 32.48 54.00 21.52 Vv 15 PASS
9160.827128 44.81 --- 74.00 29.19 Vv 15 PASS
12098.272125 --- 32.64 54.00 21.36 Vv 4.0 PASS
12098.272125 | 45.13 --- 74.00 28.87 Vv 4.0 PASS
15008.134489 --- 36.99 54.00 17.02 Vv 10.7 PASS
15008.134489 | 49.54 --- 74.00 24.46 Vv 10.7 PASS

Kehu-Morlab
Test Laboratory

XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China

Tel: +86 592 5612050
Fax: +86 592 5612095
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Annex A Test Uncertainty

REPORT No. : XM19090010W01

Where relevant, the following measurement uncertainty levels have been estimated for test
performed on the EUT as specified in CISPR 16-1-2:

Test items Uncertainty
Peak Output Power +2.22dB
Power spectral density (PSD) +2.22dB
Bandwidth 5%
Conducted Spurious Emission +2.77 dB
Restricted Frequency Bands +5%
Radiated Emission +3.1dB
Conducted Emission +1.8dB

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

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
Test Laboratory  Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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Annex B Testing Laboratory Information

1. Identification of the Responsible Testing Laboratory

Laboratory Name:

Kehu-Morlab Test Laboratory

Laboratory Address: Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free
Trade Zone (Fujian) P. R. China

Telephone: +86 592 5612050

Facsimile: +86 592 5612095

2. ldentification of the Responsible Testing Location

Name:

Kehu-Morlab Test Laboratory

Address:

Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free
Trade Zone (Fujian) P. R. China

3 Accreditation Certificate

Accredited Testing
Laboratory:

The FCC designation number is CN1249.
( Kehu-Morlab Test Laboratory )

4. Test Equipments Utilized

4.1 Conducted Test Equipments

No. | Equipment Name Serial No. Model Manufacturer | Cal.Date Cal.Due
No. Date
MXA Signal .
1 MY53421845 | N9020A Keysight 2019.01.05 | 2020.01.04
Analyzer
2 RF cable RFO1 N/A Morlab | 2019.01.05 | 2020.01.04
(30MHz-26.5GHz)
3 Coaxial cable RF02 N/A Morlab 2019.01.05 | 2020.01.04
4 SMA connector RF03 N/A Xingbo 2019.01.05 | 2020.01.04
Software Version: 2.0.0.0
4.2 Conducted Emission Test Equipments
No. | Equipment Name Serial No. Model | Manufacturer | Cal.Date Cal.Due
No. Date
Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel: +86 5925612050
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EMI Receiver 102174 ESR3 ESR3 2019.01.08 | 2020.01.07
LISN 101338 ENV432 ENV432 2019.01.14 | 2020.01.13
Pulse Limiter VTSD 2019.01.14 | 2020.01.13
3 317 VTSD 9561 F
(10dB) 9561 F
4 Coaxial cable(BNC) EMCOL N/A Morlab 2019.01.14 | 2020.01.13
(30MHz-3GHz2)
4.3 List of Software Used
No. Model Version Number Producer Test Item
EMC32 VV10.00.00 Rode&Schwarz RE
EMC32 V10.20.01 Rode&Schwarz CE
4.4 Radiated Test Equipments
RSE Test System
No Equipment _ Manufactur Cal.Due
Serial No. Model No. Cal. Date
Name er Date
Anechoic ETS-Lindgre | 2017.07.2 | 2020.07.2
1 N/A Im*6m*6m
Chamber n 1 0
, 2019.01.0 | 2020.01.0
2 | Signal Analyzer 101294 FSV40 R&S 4 3
Active Ring FMZB 1513 Schwarzbec | 2019.01.1 | 2020.01.1
3 FMZB 1513
Antenna #269 k 2 1
Linear Log
o Schwarzbec | 2018.09.2 | 2020.09.2
4 Periodic Broad 949 VULB 9163 K 5 4
Band Antenna
Ultra-Wideband 2019.01.1 | 2020.01.1
5 102615 HF907 R&S
Horn Antenna 9 8
Steatite QSH-SL-18-26-S- i 2019.01.1 | 2020.01.1
6 17868 Seibersdorf
Antennas 20 2 1
RF Switch and
7 Control N/A RSC CDSI N/A N/A
Platform
Coaxial cable
2019.01.0 | 2020.01.0
8 (N male) EMCO02 N/A Morlab 4 3
(9kHz -3GHz)
Coaxial cable
2019.01.0 | 2020.01.0
9 (N male) EMCO03 N/A Morlab 4 3
(9kHz -3GHz)

Kehu-Morlab
Test Laboratory

XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China
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Test Laboratory

XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China

Coaxial cable
(N male) 2019.01.0 | 2020.01.0
10 EMCO04 N/A Morlab
(1GHz-26.5GH 4 3
2)
Coaxial cable
(N male) 2019.01.0 | 2020.01.0
11 EMCO05 N/A Morlab
(1GHz-26.5GH 4 3
2)
Pre-amplifier 2019.01.0 | 2020.01.0
12 8810011 PAP-1G18 CDsI
(1GHz-18GHz) 4 3
Pre-amplifier
17021-1702 2019.01.2 | 2020.01.2
13 | (18GHz-40GHz 4 PAP-1840 CDsI 9 8
)
. 2019.01.0 | 2020.01.0
14 | Band stop Filter EMC19 BJF2400/2485-60 CDsI 4 3
High Pass 2019.01.0 | 2020.01.0
15 _ EMC22 HFP-3.0/18G-60 CDsI
Filter 4 3
END OF REPORT
Kehu-Morlab Tel: +86 592 5612050
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