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FCC TEST REPORT
No. 170800863SHA-001

Applicant : WANG XING DA (FENGSHUN) ELECRTRONICS CO., LTD.
Wang Xing Da Technology Park, Tongpan Village, Tangkeng
town, Fengshun County ,Meizhou City, Guangdong Province,
China

Manufacturer : Same as applicant
Product Name : TROLLY SPEAKER
Type/Model : K18

TEST RESULT : PASS

SUMMARY

The equipment complies with the requirements according to the following
standard(s) or specification:

47CFR Part 15 (2016): Radio Frequency Devices

ANSI C63.10 (2013): American National Standard of Procedures for Compliance
Testing of Unlicensed Wireless Devices

Date of issue: December 18, 2017

Prepared by: Reviewed by:

|
|

Eric Li (Project Engineer) Daniel Zhao (Reviewer)
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Description of Test Facility

Name: Intertek Testing Service Limited Shanghai
Address: Building No.86, 1198 Qinzhou Road(North), Shanghai 200233, P.R.
China

FCC Registration Number: CN1175
IC Assigned Code: 2402B-1

Name of contact: Jonny Jing
Tel: 86 21 61278271
Fax: 86 21 54262353
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1 GENERAL INFORMATION

1.1 Description of Client
WANG XING DA (FENGSHUN) ELECRTRONICS CO., LTD.

Applicant
Wang Xing Da Technology Park, Tongpan Village,
Tangkeng town, Fengshun County ,Meizhou City,
Guangdong Province, China
Name of contact : Sun Zezhi

Tel : +86-18682096568

Fax : /
Email : Sales21@larkcn.com
Manufacturer : Same as applicant

1.2 Identification of the EUT

Product Name : TROLLY SPEAKER
Type/model : K18
FCCID : 2AMLC-K18

FCC ID: 2AMLC-K18
TTRF15.247_V1 ©2015Intertek
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1.3 Technical Specification

Operation Frequency
Band
Type of Modulation

EUT Modes of
Modulation

Channel Number

Description of EUT

Port identification

Antenna

Rating
Category of EUT
EUT type

Sample received date

Sample Identification
No
Date of test

FCC ID: 2AMLC-K18

Page 6 of 70
2402 - 2480 MHz
BT 2.1 (BR+EDR)
GFSK, /4 DQPSK, 8DPSK
1 O O=
1 \ G ™
. > +
' n frequency
GFSK “ 2iwe

GFSK is different from ni/4DQPSK and 8DPSK. 8DPSK is
similar with m/4DQPSK but more complex, and with a
bigger data rate. So all the tests except output power,
occupied bandwidth, dwell time and number of hopping
frequencies were performed with GFSK modulation and
8DPSK modulation for representative.

79

The EUT is a portable active speaker, which contains a
Bluetooth function, and there have only one model, We
tested it and listed the BT results in this report.

DC Input *1;

Internal PCB antenna 0.5dBi

DCIN 13.5V
Class B

X] Table top
[ ] Floor standing
November 10,2017

/

November 20,2017~ November 30,2017

TTRF15.247_V1 ©2015Intertek
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1.4 Mode of operation during the test / Test peripherals used
While testing the transmitter mode of the EUT, the internal modulation is applied.
All the functions of the host device except the BT module were set on stand-by mode.

The test setting software is offered by the manufactory. The pre-scan for the
conducted power with all rates in each modulation and bands was used, and the

worst case was found and used in all test cases.

Radiated test mode:
Mode 1: EUT transmitted signal with BT antenna, FM is received;

Conducted test mode:
Mode 2: EUT transmitted signal from BT RF port connected to SPA directly;

The worst case modulation configuration:

Worst Modulation Used for Conformance Testing

Bluetooth Mode Packet Type Data Rate Worst Mode
GFSK BR-1Mbps DH1,DH3,DH5 BR-1Mbps DH5
n/4 DQPSK EDR-2Mbps 2DH1,2DH3,2DH5 | EDR-2Mbps 2DH5
8DPSK EDR-3Mbps 3DH1,3DH3,3DH5 | EDR-3Mbps 3DH5

Note: The BR-1Mbps DH5 mode was chosen for radiation emission bellow 1GHz and
Conducted emission testing as representative in this report.

The power setting parameter:

The worst case power setting parameter

Test software Version CSR Bluesuite 2.4.8
Modulation Mode 2402MHz 2441MHz 2480MHz
BR-1Mbps 255,63 255,63 255,63
EDR-2Mbps 255,63 255,63 255,63
EDR-3Mbps 255,63 255,63 255,63

Test Peripherals:

Equipment Brand Name Model Note
Notebook HP 6470b
Mobile Phone Apple IPhone 5

Note: The accessories are used for configuration only and not used during test.

FCC ID: 2AMLC-K18
TTRF15.247_V1 ©2015Intertek
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2 TEST SPECIFICATIONS

2.1 Standards or specification

47CFR Part 15 (2014)

ANSI C63.10 (2013)

2.2 Instrument list

Radiated Emission

Used Equipment Manufacturer Type Internal no.| Due date
v Test Receiver R&S ESIB 26 EC 3045 |2018-10-18
" Bilog Antenna TESEQ CBL 6112D | EC 4206 |2018-05-30
v Horn antenna R&S HF 906 EC 3049 20;2_209_
|— Horn antenna ETS 3117 EC 4792-1|2018-08-23
v Pre-amplifier R&S Pre-amp 18 EC5881 |2018-06-19
5 | Semi-anechoic chamber | AAloatross ; EC 3048 |2018-09-08

project

RF test

Used Equipment Manufacturer Type Internal no.| Due date
v PXA Signal Analyzer Keysight N9030A EC 5338 |2018-09-10
" Power sensor Agilent U2021XA  |EC 5338-1|2018-03-03
v Vector Signal Generator Agilent N5182B EC 5175 |2018-03-06
v |MXG Analog Signal Generator| Agilent N5181A EC 5338-2|2018-03-03
v Mobile Test System Litepoint Igxel EC 5176 |2018-01-11
v Test Receiver R&S ESCI 7 EC 4501 |2018-02-23

Additional instrument

Used Equipment Manufacturer Type Internal no.| Due date
v Therom-Hygrograph ZJ1-2A S.M.LLF. EC 3323 |2018-06-14
" Therom-Hygrograph ZJ1-2A S.M.LLF. EC 3324 |2018-04-09
v Therom-Hygrograph ZJ1-2A S.M.LLF. EC 3325 |2018-03-23
v Pressure meter YM3 Shanghai Mengde| EC 3320 |2018-06-28

FCC ID: 2AMLC-K18
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2.3 Test Summary

This report applies to tested sample only. The test results have been compared
directly with the limits, and the measurement uncertainty is recorded. This report
shall not be reproduced in part without written approval of Intertek Testing
Service Shanghai Limited.

TEST ITEM FCC REFERANCE RESULT

20 dB Bandwidth 15.247(a)(1) Tested
Carrier Frequency Separation 15.247(a)(1) Pass
Output power 15.247(b)(1) Pass
Radiated Spurious Emissions 15.205 & 15.209 Pass
;c;r;il;c';::purious Emissions 15.247(d) Pass
Power line conducted emission 15.207 Pass
Number of Hopping 15.247(a)(1) iii) Pass

Frequencies

Dwell time 15.247(a)(1)(iii) Pass

Occupied bandwidth - Tested
Spurious emission for receiver 15B NA

Notes: 1: NA =Not Applicable

2: This report is for the exclusive use of Intertek's Client and is provided
pursuant to the agreement between Intertek and its Client. Intertek's responsibility
and liability are limited to the terms and conditions of the agreement. Intertek
assumes no liability to any party, other than to the Client in accordance with the
agreement, for any loss, expense or damage occasioned by the use of this report.
Only the Client is authorized to permit copying or distribution of this report and then
only in its entirety. Any use of the Intertek name or one of its marks for the sale or
advertisement of the tested material, product or service must first be approved in
writing by Intertek. The observations and test results in this report are relevant only
to the sample tested. This report by itself does not imply that the material, product,
or service is or has ever been under an Intertek certification program.

FCC ID: 2AMLC-K18
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2.4  Frequency Hopping System Requirement

Test Requirement: Section 15.247 (a)(1), (g), (h) requirement:

The system shall hop to channel frequencies that are selected at the system hopping
rate from a Pseudorandom ordered list of hopping frequencies. Each frequency must
be used equally on the average by each transmitter. The system receivers shall have
input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shall shift frequencies in synchronization with the
transmitted signals.

Frequency hopping spread spectrum systems are not required to employ all
available hopping channels during each transmission. However, the system,
consisting of both the transmitter and the receiver, must be designed to comply with
all of the regulations in this section should the transmitter be presented with a
continuous data (or information) stream. In addition, a system employing short
transmission bursts must comply with the definition of a frequency hopping
system and must distribute its transmissions over the minimum number of hopping
channels specified in this section.

The incorporation of intelligence within a frequency hopping spread spectrum
system that permits the system to recognize other users within the spectrum band
so that it individually and independently chooses and adapts its hop sets to avoid
hopping on occupied channels is permitted. The coordination of frequency hopping
systems in any other manner for the express purpose of avoiding the simultaneous
occupancy of individual hopping frequencies by multiple transmitters is not
permitted.

Compliance for section 15.247(a)(1)

According to Bluetooth Core Specification, the pseudorandom sequence may be
generated in a nine stage shift register whose 5th and 9th stage outputs are added in
a modulo-two addition stage. And the result is fed back to the input of the first stage.
The sequence begins with the first ONE of 9 consecutive ONEs;

i.e. the shift register is initialized with nine ones.

e Number of shift register stages: 9

e Length of pseudo-random sequence: 29-1 = 511 bits

* Longest sequence of zeros: 8 (non-inverted signal)

I -
(+

\4
S

Linear Feedback Shift Register for Generation of the PRBS sequence

FCC ID: 2AMLC-K18
TTRF15.247_V1 ©2015Intertek
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An example of Pseudorandom Frequency Hopping Sequence as follow:
206246 77 7 64 8 73 1675 1

------J
-
fee——
e

Each frequency used equally on the average by each transmitter.

According to Bluetooth Core Specification, Bluetooth receivers are designed to have
input and IF bandwidths that match the hopping channel bandwidths of any
Bluetooth transmitters and shift frequencies in synchronization with the transmitted
signals.

Compliance for section 15.247(g)

According to Bluetooth Core Specification, the Bluetooth system transmits the
packet with the pseudorandom hopping frequency with a continuous data and the
short burst transmission from the Bluetooth system is also transmitted under the
frequency hopping system with the pseudorandom hopping frequency system.

Compliance for section 15.247(h)

According to Bluetooth Core specification, the Bluetooth system incorporates with
an adaptive system to detect other user within the spectrum band so that it
individually and independently to avoid hopping on the occupied channels.
According to the Bluetooth Core specification, the Bluetooth system is designed not
have the ability to coordinate with other FHSS System in an effort to avoid the
simultaneous occupancy of individual hopping frequencies by multiple transmitter.

2.5 Measurement uncertainty

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

Test item Measurement uncertainty
Maximum peak output power +0.74dB

Radiated Emissions in restricted +4.90dB

frequency bands below 1GHz

Radiated Emissions in restricted +5.02dB

frequency bands above 1GHz

Emission outside the frequency band +2.89dB

Power line conducted emission +3.19dB

FCC ID: 2AMLC-K18
TTRF15.247_V1 ©2015Intertek
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3 20dB Bandwidth

Test result: Pass

3.1 Limit

|:| Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater.

|E Frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of
the 20 dB bandwidth of the hopping channel, whichever is greater, provided the
systems operate with an output power no greater than 125mW.

3.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

3.3 Test Procedure and test setup

The 20 bandwidth per FCC §15.247(a)(1) is measured using the Spectrum Analyzer
with Span =2 to 3 times the 20 dB bandwidth, RBW>1% of the 20 dB bandwidth,
VBW2>=RBW, Sweep = auto,Detector = peak, Trace = max hold.

The test was performed at 3 channels (lowest, middle and highest channel).

The EUT was tested according to DA 00-705 (Filing and Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems)

FCC ID: 2AMLC-K18
TTRF15.247_V1 ©2015Intertek
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3.4 Test Protocol

Test report no. 170800863SHA-001
Page 13 of 70

Temperature: 24°C
Relative Humidity: 52%
. Bandwidth Two-thirds of Bandwidth
Modulation CH (kH2) (kH2)

L 1040 693

GFSK M 1043 695

H 1050 700

Channel L
w Keysight Spectrum Analyzer - Occupied BW B

| SENSE:INT]

|01:04:00 PM Nov 30, 2017

: |
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz
— ) Trig: FreeRun Avg|Hold:>10/10

#IFGain:Low ™ #Atten: 30 dB

Ref Offset 0.8 dB
Ref 0.00 dBm

Center 2.402 GHz
Res BW 27 kHz VBW 270 kHz

Occupied Bandwidth Total Power
981.51 kHz

Transmit Freq Error 50.030 kHz % of OBW Power
x dB Bandwidth 1.040 MHz x dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2402000000 GHz

Span 3 MHz
Sweep 4.933ms

99.00 %
-20.00 dB

IMSG

STATUS

FCC ID: 2AMLC-K18

TTRF15.247_V1 ©2015Intertek
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Channel M

Test report no. 170800863SHA-001

Page 14 of 70

s Keysight Spectrum Analyzer - Occupied BW

50 Q | SENSE:INT] [01:04:33 PM Nov 30,2017

Center Freq: 2.440000000 GHz
] Trig: Free Run Avg|Hold:>10/10
#Atten: 30 dB

2 DC
00000 GHz Radio Std: None

Radio Device: BTS

Ref Offset 0.8 dB
Ref 0.00 dBm

Center 2.44 GHz

Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms

Total Power -11.9 dBm

Occupied Bandwidth
984.03 kHz

52.566 kHz
1.043 MHz

% of OBW Power
xdB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

IMSG STATUS

Frequency

Center Freq
2.440000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0Hz

Channel H

s Keysight Spectrum Analyzer - Occupied BW

RF 50 O [ SENSE:INT] [ [01:04:58 PMNov 30, 2017

Center Freq: 2.480000000 GHz
= Trig: Free Run Avg|Hold:>10/10
#Atten: 30 dB

1 1 DC
Center Freq 2.480000000 GHz Radio Std: None

#FGainiLow Radio Device: BTS

Ref Offset 0.8 dB
Ref 0.00 dBm

i N 1 N

N R NV N I Y Y RN R
I N P2 il I I AN " B N
- MNe” T T e |
Covamtoe™ [ L | L L T A

Center 2.48 GHz Span 3 MHz

Res BW 27 kHz VBW 270 kHz Sweep 4.933ms

Total Power -10.7 dBm

Occupied Bandwidth

1.0002 MHz
49.468 kHz
1.050 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-20.00 dB

IMSG STATUS

[ |-l

Frequency

Center Freq
2.480000000 GHz

CF Step
300.000 kHz

uto Man

Freq Offset
0 Hz

FCC ID: 2AMLC-K18
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) Bandwidth Two-thirds of Bandwidth
Modulation CH (kH2) (kH2)
L 1094 729
/4
DOPSK M 1082 721
H 1164 776
Channel L

' Keysight Spectrum Analyzer - Occupied BW ==

1 T [ SENSE:INT] [ [01:05:34 PMNov 30, 2017
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.8 dB
Ref 0.00 dBm

Center Freq
2.402000000 GHz

Center 2402 GHz Span 3 MHz CF Step
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms 300.000 kHz

Occupied Bandwidth Total Power -15.9 dBm
1.0463 MHz

Transmit Freq Error 29.807 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.094 MHz x dB -20.00 dB

IMSG STATUS

FCC ID: 2AMLC-K18
TTRF15.247_V1 ©2015Intertek
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Channel M

ww Keysight Spectrum Analyzer - Occupied BW \i"ﬁ"ﬁl
( RF 50Q DC | SENSE:INT] | [01:06:02 PM Nov 30, 2017
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
[ Trig: FreeRun Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.8 dB
10 dBidiv Ref 0.00 dBm

Center Freq
2.440000000 GHz

VBW 270 kHz Sweep 4.933 ms 300.000 kHz
Man

Occupied Bandwidth Total Power -12.9 dBm
1.0634 MHz Freq Offset

Transmit Freq Error 21.448 kHz % of OBW Power  99.00 % Kbz

x dB Bandwidth 1.082 MHz x dB -20.00 dB

I MSG ISTATUS

Channel H

s  Keysight Spectrum Analﬂer Occupied BW @\i‘lﬁl
| SENSE:INT] | |01:06:28 PMNov 30, 2017
Center Freq: 2.480000000 GHz Radio Std: None Frequency
(] Trig: Free Run Avg|Hoeld:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.8 dB
Ref 0.00 dBm

Center Freq
2.480000000 GHz

Center 2.48 GHz
Res BW 27 kHz VBW 270 kHz . 300.000 kHz

Man

Occupied Bandwidth Total Power -11.2 dBm

1.1444 MHz Freq Offset
Transmit Freq Error 50.860 kHz % of OBW Power  99.00 % 0 Hz

x dB Bandwidth 1.164 MHz x dB -20.00 dB

IM sG STATUS

FCC ID: 2AMLC-K18
TTRF15.247_V1 ©2015Intertek
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Modulation CH Ba?ISI:V;(;th Two-thi rd?ko:I ZB)andwidth
L 1120 746
8DPSK M 1177 785
H 1197 798
Channel L
T — —

| SENSE:INT]

[01:06:57 PM Nov 30, 2017

0 4 ¢ [
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz
. 1rig: FreeRun

#FGainlow  #Atten: 30 dB

Ref Offset 0.8 dB
Ref 0.00 dBm

Occupied Bandwidth

1.1089 MHz
Transmit Freq Error 76.615 kHz
x dB Bandwidth 1.120 MHz

VBW 270 kHz

Total Power

% of OBW Power
xdB

Radio Std: None Frequency

Avg|Hold:>10/110

Radio Device: BTS

Center Freq
2.402000000 GHz

Span 3 MHz
Sweep 4.933 ms sotft::)t?}cﬂ:

uto Man

-14.9 dBm

Freq Offset
99.00 % 0 Hz
-20.00 dB

IMSG

STATUS

FCC ID: 2AMLC-K18
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Channel M
' Keysight Spectrum Analyzer - Occupied BW
i3 RF 500  DC [ SENSE:INT] | [01:07:31 PMNov 30, 2017
g eq 2.440000000 Center Freq: 2.440000000 GHz Radio Std: None Frequency
NFE ] Trig: Free Run Avg|Hold:>10M10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.8 dB
Ref 0.00 dBm

Center Freq
2.440000000 GHz

Center 2.44 GHz Span 3 MHz

Res BW 27 kHz VBW 270 kHz Sweep 4.933ms CE aten

300.000 kHz
Auto Man

Occupied Bandwidth Total Power -10.7 dBm

1.1613 MHz Freq Offset
Transmit Freq Error 85.558 kHz % of OBW Power  99.00 % Bl
x dB Bandwidth 1.177 MHz x dB -20.00 dB

IMSG

Channel H

s Keysight Spectrum Analyzer - Qccupied BW | |
| sEnsE:INT] | |01:07:50 PM Nov 30,2017

Center Freq 2.48000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
NFE

] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radic Device: BTS

Ref Offset 0.8 dB
Ref 0.00 dBm

Center Freq
2.480000000 GHz

Center 2.48 GHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms

Occupied Bandwidth Total Power -9.64 dBm

1.2471 MHz Freq Offset

Transmit Freq Error 66.191 kHz % of OBW Power  99.00 % gLz

x dB Bandwidth 1.197 MHz x dB -20.00 dB

IM SG STATUS

FCC ID: 2AMLC-K18
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4 Carrier Frequency Separation

Test result: Pass

4.1 Limit

[] Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater.

X Frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the
20 dB bandwidth of the hopping channel, whichever is greater, provided the systems
operate with an output power no greater than 125mW.

4.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

4.3 Test Procedure and test setup

The Carrier Frequency Separation per FCC § 15.247(a)(1) is measured using the
Spectrum Analyzer with Span can capture two adjacent channels, RBW>1% of the
span, VBW>RBW, Sweep = auto, Detector = peak, Trace = max hold.

The test was performed at 3 channels (lowest, middle and highest channel).

The EUT was tested according to DA 00-705 (Filing and Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems)
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4.4 Test Protocol
Temperature 25°C
Relative Humidity 55 %
Frequency Separation Limit
Mode CH (kH2) (KH2)
L 993 >693
GFSK M 993 >695
H 996 >700
Channel L

e Fzysight Spectrum Analyzer - Swept 54

NHE

Ref Offset D8 dB
Ref 0.00 dBm

i [ 500 DC |
Marker 2 A 993.000000 kHz

PHO: Wids 0
|FiGain:Low

#VEW 100 kHz

Trig: Free Run
#atten: 30 dB

AvglHold:>1010

AMKr2 993 kHz
-1.047 dB

Span 3.000 MHz

Sweep 1.533 ms (1001 pts)

Select Marker.

|N

MNormal

[=
3
-
=

Fixed[:

off

Properties»

STATLUS
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Channel M
L; Kcy:lghtSporh'umAnahrx:r 5w=pts.:. .
SENSE:LN 011712
Marker 2ZA 993 000000 kHz )
NFE PNO: Wide 1, 1rg: Free Run Avg[Hold:>10M10
IFGain:Low #Atten: 30 dB

Select Marker

Ref Offset 0.8 dB
Ref 0.00 dBm

I l ]

o

g 3

= =8 Mv

Fixed!:

off

Properties»

= =
e
g
ra

Center 2.440000 GHz Span 3.000 MHz
#VBW 100 kHz Sweep 1.533 ms (1001 pts)

Ly STATUS

Channel H

[ovs] Kcy:lgh‘tSpcﬂrum Anahrx:r 5w=ptsa.

7 miim

=

ENSEINT] 01:16:24 F

m 3
arker 2A 995 000000 kHz ] TRAC
NFE PND; Wide L, 1rig: Free Run AvglHeld:=10M10
IFGain:Low #Aten: 10 dB

AMEKr2 996 kHz
Ref Offset 0.8 dB
Ref u.fm dBm -0.987 dB

SelectMarker

L&)
v

Normal

Delta

Fixed!>

off

Properties»

Center 2.430000 GHz Span 3.000 MHz
#VBW 100 kHz Sweep 1.533 ms (1001 pts)

yatE] STATUS

FCC ID: 2AMLC-K18
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Frequency Separation Limit
Mode CH (kH2) (kH2)
L 1002 >729
m /4
DOPSK M 999 >721
H 1002 >776
Channel L

| Keysight Spectrum Analyzer - Swept SA
X ) SEIIN .

( T fif 502 OC
Marker 2 A 1.002000000 MHz )
NFE PNO: Wide (p) Trig: Free Run AvgHold:>10/10
IFGain:Low #Arten: 30 dB

Ref Offset 0.8 dB
Ref 0.00 dBm

Center 2.402000 GHz Span 3.000 MHz
#VBW 100 kHz Sweep 1.533 ms (1001 pts)

MSG STATLUS

FCC ID: 2AMLC-K18
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Channel M

- KEysight Spectrum Analyzer - Swept 54

. T [ 500 DC
Marker 2 A 999.000000 kHz ‘
PND: Wide (5 1rig: Free Run Avg|Hold:>10/10
IFGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
Ref 0.00 dBm

Span 3.000 MHz
#VBW 100 kHz Sweep 1.533 ms (1001 pts)

STATUS

Channel H

o Hmymight Spectrurm Analyzer - Swept SA
) i NSE!INT]

Marker 2 A 1.002000000 MHz : Peak Search

NFE PRD: Wids (g Trig: Free Run Avg|Hold:>10M10 N

IFGain:Low #Atten: 30 dB

NextPeak
Ref Offsct 08 dB AMKr2 1,002 MHz

Ref 0.00 dBm 0.334 dB

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

Center 2.480000 GHz Span 3.000 MHz
#VBW 100 kHz Sweep 1.533 ms (1001 pts)

KIS0 STATUS
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Frequency Separation Limit
Mode CH (kH2) (kH2)
L 999 >746
8DPSK M 1029 >785
H 975 >798
Channel L

e EEysight Spectrum Analyzer - Swept SA

! i i 50 (=
Marker 2 A 999.000000 kHz ]
PNO: Wide L, 1rig: FreeRun Avg|Held:>1010
IFGain:Low #Atten: 30 dB
AMKr2 999 kHz
Ref Offset 0.2 dB
Ref tl.ilD dBm 2.408 dB

Span 3.000 MHz
#VBW 100 kHz Sweep 1.533 ms (1001 pts)

STATUS

FCC ID: 2AMLC-K18
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Channel M
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- KEysight Spectrum Analyzer - Swept 54
T [ 500 DC SENSEINT]

.029000000 MHz

PNO: Wide Ty

IFGain:Low

Marker 2 A 1

Trig: Free Run
#Aatten: 30 dB

Avg|Hold:>1010

Ref Offset 0.8 dB
Ref 0.00 dBm

Span 3.000 MHz

#VBW 100 kHz Sweep 1.533 ms (1001 pts)

STATUS

Channel H

— Keysight Spectrum Analyzer - SweptSa

T i S0QDC

Marker 2 A 975.000000 kHz .

NFE PNO; Wide L, 11i@: Free Run
IFGain:Low #Atten: 30 dB

NSE:INT] 01122116 P

Avg|Hold:=10M10

AMkr2 975 kHz

Ref Offset 0.8 dB -0.593 dB

Ref 0.00 dBm

Center 2.480000 GHz

Span 3.000 MHz
Sweep 1.533 ms (1001 pts)

#VBW 100 kHz

Peak Search

NextPeak

MNext Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
1of2

STATUS
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5 Maximum peak output power

Test result: Pass

5.1 Test limit

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at
least 75 non-overlapping hopping channels, and all frequency hopping systems in the
5725-5850 MHz band: 1 watt

For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts
If the transmitting antenna of directional gain greater than 6dBi is used, the power
shall be reduced by the amount in dB that the directional gain of the antenna exceeds
6dBi.

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt.

5.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

5.3 Test procedure and test setup

The power output per FCC § 15.247(b) is measured using the Spectrum Analyzer
with Span =5 times the 20 dB bandwidth, RBW> the 20 dB bandwidth, VBW>RBW,
Sweep = auto, Detector = peak, Trace = max hold.

The test was performed at 3 channels (lowest, middle and highest channel).

The EUT was tested according to DA 00-705 (Filing and Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems)
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5.4 Test protocol
Temperature 25 °C
Relative Humidity 55 %
Mode CH Cable loss Corrected reading Limit
(dB) (dBm) (dBm)
L 0.8 -19.965
GFSK i <21.00
(DH5) M 0.8 16.108
H 0.8 -14.622
Channel L

L; Keysight Spectrurn Analyzer - Swept SA

NFE

Ref Cffset0.8 dB
Ref 0.00 dBm

Center 2.402000 GHz

T it 500 DOC [
arker 1 2.402010000000 GHz

—— Trig: Free Run

PNO; Fast
IFGain:Low

#Arten: 30 dB

#VBW 8.0 MHz

0L:25:20 PMN

AvglHold:>1010 o

Mkr1 2.402 010 GHz
-19.965 dBm

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

[

Peak Search

NextPeak

Mext Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

STATUS
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Channel M

e Eeysight Spectrum Analyzer - Swept 54
; i [ 500 DC
Marker 1 2.439915000000 GHz .
NFE PNO: Fast (5 1rig: FreeRun Avg|Hold:>10M0
IFGain:Low #Atten: 30 dB

of Offse Mkr1 2.439 915 GHz NextPeak
T 159 915G

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

Span 5.000 MHz
#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Channel H

' Keysioht Spectrum Analyzer - Swept S&
L T i 500 DOC

Marker 1 2.479920000000 GHz .
NFE PNO: Fast Ly Trig: Free Run Avg|Hold:=10/10
IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset 0.8 dB

Ref 0.00 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
1cf2

Span 5.000 MHz
#VEW 8.0 MHz Sweep 1.000 ms (1001 pts)

MEG STATUS

FCC ID: 2AMLC-K18
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Cable loss Corrected reading Limit
Mode CH (dB) (dBm) (dBm)

L 0.8 -18.963

m /4
DQPSK M 0.8 -15.518 <21.00
(2DH5)
H 0.8 -14.640
Channel L

|_ Keysight Spectrum Anshyzer - Swept 54

T F

Marker 1 2.4020350000 GHz

PNO: Fast ©

IFGain:Low

v Trig: Free Run

*" #Atten: 30 dB

AvglHold:>1010

Ref Offset 0.8 dB
Ref 0.00 dBm

Center 2.402000 GHz

#Res BW 3.0 MHz

#VBW 8.0 MHz

Mkr1 2.402 035 GHZ
-18.963 dBm

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

T ]
L7 Peak Search

NextPeak
| |
Next Pk Right
isenpe e |
Next Pk Left
| |

Marker Delta

FCC ID: 2AMLC-K18
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Channel M
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- KEysight Spectrum Anaher - Swept 54
[/ — 500

Marker 1 2.439985000000 GHz

NFE PNO: Fast L, 1rig: Free Run
IFGain:Low #Atten: 30 dB

AvgHold: =110

Ref Offset 0.8 dB
Ref 0.00 dBm

Center 2.440000 GHz

#Res BW 3.0 MHz #VBW 8.0 MHz

i
=
e

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

Peak Search

._'D'.r_v.l

NextPeak
|||
Next Pk Right|
||
Next Pk Left
| |
Marker Delta
| Esissnasannas |
Mkr—CF
|
Mkr—RefLvl

More
10f2

MSG STATUS

u|

Channel H

m  Kzysight Spectrum Anslhyzer - Swept SA
i T | AF 30 & [
Marker 1 2.479995000000 GHz

PNO: Fast T,
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Avg|Hold:>10M0

0U:Z8:12 PM Noy

e m Peak Search

7_'3'.75

Ref Offzet 0.8 dB
Ref 0.00 dBm

Center 2.480000 GHz

#Res BW 3.0 MHz #VBW 8.0 MHz

MKkr1 2.479 995 GHz

-14.640 dBm

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

NextPeak
|

Next Pk Right

Next Pk Left
R |
Marker Delta
e |
Mkr—CF
e |
Mkr—RefLvl

More
10f2

MEG it

—l
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Cable loss Corrected reading Limit
Mode CH (dB) (dBm) (dBm)
L 0.8 -18.351
8DPSK
(3DH5) M 0.8 -15.430 <21.00
H 0.8 -14.867
Channel L
5 Veymaht Specrmn Ay - Shept A _ - - |
Marker 1 2.402105000000 GHz o

PNO: Fast L) 1rig: FrésRun Avg|Hold:=10/10
IFGain:Low #Atten: 30 dB

Mkr1 2.402 105 GHz NextPeak
Ref Offset 0.8 dB
REFD.TJB dBm -18.351 dBm I

Next Pk Right
e
Next Pk Left
e |

Marker Delta

Center 2.402000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
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Channel M

e Keysight Spectrum Anahyzer - Swept SA |- [
. . : SR m Peak Search

NextPeak

VR |

Marker 1 2,43952000000 GHz _
PNO: Fasi L, 1ng: Free Run Avg|Hold:>10M10
IFGain:Low #Atten: 30 dB

MKr1 2.439 620 GHZ
Ref Offset 0.8 dB
Ref 0,00 dBm -15.430 dBm

Next Pk Right
||
Next Pk Left
VR |
Marker Delta
| Esiissisasusnnasi |
Mkr—CF

 iemasiasasmnsssinaaisassas |
Mkr—RefLvl

More
10f2
Center 2.440000 GHz Span 5.000 MHz
‘Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

MsG STATUS |

Channel H

s KeEysight Spectrum Ansher - Swept 54 |-G

T | 01 ZE.:JETPHNw “ a17 S p—

Marker 1 2.479700000000 GHz )
PNO: Fast L, 1rig: FreeRun Avg|Hold:=10/10 .

IFGain:Low #Atten: 30 dB

MKr1 2.479 700 GHz MextEom
Ref 0.00 dBm 14.867 dBmEE—

Next Pk Right
| |
Next Pk Left
VR |

Marker Deita

Mkr—RefLvl

More
10f2

Center 2.480000 GHz §pan 5.000 MHz

#Res BW 3.0 MHz #/BW 8.0 MHz Sweep 1.000 ms (1001 pts)

STATUS |

II.‘SG
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6 Radiated Spurious Emissions

Test result: Pass

6.1 Testlimit

The 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) showed as
below:

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

30 - 88 40.0 3

88 - 216 43.5 3

216 - 960 46.0 3

Above 960 54.0 3

6.2 Test Configuration

> Turn Table

NAAAAAAAAAAAS
o

EUT

\ Antenna mast

AAAA

Test receiver

FCC ID: 2AMLC-K18
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6.3 Test procedure and test setup

The measurement was applied in a semi-anechoic chamber. While testing for spurious
emission higher than 1GHz, if applied, the pre-amplifier would be equipped just at the
output terminal of the antenna.

Tabletop devices shall be placed on a nonconducting platform with nominal top
surface dimensions 1 m by 1.5 m. For emissions testing at or below 1 GHz, the table
height shall be 80 cm above the reference ground plane. For emission measurements
above 1 GHz, the table height shall be 1.5 m.

The turn table rotated 360 degrees to determine the position of the maximum emission
level. The EUT was set 3 meters away from the receiving antenna which was
mounted on an antenna mast. The antenna moved up and down between from 1meter
to 4 meters to find out the maximum emission level.

The EUT was tested according to DA 00-705 (Filing and Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems)

The radiated emission was measured using the Spectrum Analyzer with the
resolutions bandwidth set as:

RBW =100 kHz, VBW = 300 kHz (30MHz~1GHz)
RBW = 1MHz, VBW = 3MHz (>1GHz for PK);

Remark: 1. For fundamental emission, no amplifier is employed.
2. Correct Factor = Antenna Factor + Cable Loss (-Amplifier, is employed)
3. Corrected Reading = Original Receiver Reading + Correct Factor
4. Margin = limit — Corrected Reading
5. If the PK reading is lower than AV limit, the AV test can be elided.
6. The emission was conducted from 30MHz to 25GHz.

Example: Assuming Antenna Factor = 30.20dB/m, Cable Loss = 2.00dB,
Gain of Preamplifier = 32.00dB, Original Receiver Reading = 10dBuV.
Then Correct Factor = 30.20 + 2.00 — 32.00 = 0.20dB/m; Corrected Reading
=10dBuV + 0.20dB/m = 10.20dBuV/m
Assuming limit = 54dBuV/m, Corrected Reading = 10.20dBuV/m, then
Margin = 54 -10.20 = 43.80dBuV/m

FCC ID: 2AMLC-K18
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6.4 Test protocol

Temperature : 25 °C
Relative Humidity : 55 %

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

Horizontal
Level [dB& / m ]
80
70
60
50
a0 |
30 iE W‘ﬁ
N .JM.A.L.I
20 Wi P
1o IS YA Ve
o
30M SO0OM 7 0M 100M 200M 300M SO00M 700M 1 G
Frequency [ Hz]
X M ES EO125-LH_red
M _ES EO0O125-1LH pr e
L1 EN55022F O P
Vertical
Level [dB&#E / m ]
80
70
60
50
40
30 ;E
o 8 X * 2.\ ‘...l N\‘/"H
10 o "
o
30M 50M 70M 100M 200 M 300M 500M 700M 1GQ
Frequency [ Hz]
X M ES EO0O125-LV_red
M ES E0125-1LV pre
L1 EN5S55022F O P
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Test data (30MHz~1GHz, GFSK (DH5) Mode):

Horizontal
Frequency | Measured level Limits Margin Detector
(MHz) (dBuV/m) (dBuV/m) (dB)
30.00 30.00 20.80 40.00 PK
150.52 150.52 20.10 40.00 PK
173.85 173.85 17.00 40.00 PK
424.61 488.76 24.80 47.00 PK
613.17 613.17 28.80 47.00 PK
Remark: If the margin higher than 10dB, it would be marked as *.
Vertical
Frequency Measured level Limits Margin Detector
(MHz) (dBuV/m) (dBuV/m) (dB)
30.00 22.30 40.00 17.70 PK
150.52 20.90 40.00 19.10 PK
173.85 16.80 40.00 23.20 PK
424.61 25.30 47.00 21.70 PK
613.17 28.90 47.00 18.10 PK
30.00 22.30 40.00 17.70 PK
Remark: If the margin higher than 10dB, it would be marked as *.

Test Data (>1GHz):
GFSK (DH5) Modulation:

Antenna | Frequenc Corre(_:ted Limit Margin
& (MHz) (géﬁ‘\j,'/”rg) @Buvim) | (dB) | Detecor
H 2402.00 64.70 Fundamental / PK
H 2399.98 35.10 74.00 38.90 PK
L H 7206.00 51.90 74.00 22.10 PK
H 9608.00 41.80 74.00 40.60 PK
M \Y/ 2442.00 62.30 Fundamental / PK
\Y 4882.00 39.50 74.00 34.50 PK
H 2480.00 63.80 Fundamental / PK
H \Y 2483.50 38.20 74.00 35.80 PK
\Y 4960.00 41.60 74.00 32.40 PK
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1 /4ADQPSK (2DH5) Modulation:

Corrected

Frequency : Limit Margin | Detect
CH | Antenna | =\ 1117 (5363(3;22) (@Buv/m) | (dB) | or
H 2402.00 63.30 Fundamental / PK
L H 2390.96 46.10 74.00 27.90 PK
H 4804.00 36.50 74.00 37.50 PK
V 2442.00 61.30 Fundamental / PK
M \Y 4882.00 39.60 74.00 34.40 PK
H 2480.00 61.50 Fundamental / PK
H \Y 2483.50 39.10 74.00 34.90 PK
\Y 4960.00 40.90 74.00 33.10 PK
8DPSK (3DH5) Modulation:
CH | A Frequency Cr\c))rrg_cted Limit Margin D
ntenna (MH2) (déivllnrg) (dBuv/m) | (dB) etector
H 2402.00 62.50 Fundamental / PK
L H 2391.90 47.10 74.00 26.90 PK
H 4804.00 41.20 74.00 33.80 PK
M \Y/ 2442.00 63.70 Fundamental / PK
\/ 4882.00 41.30 74.00 32.70 PK
H 2480.00 62.70 Fundamental / PK
H \/ 2483.50 39.50 74.00 34.50 PK
\/ 4960.00 41.80 74.00 32.20 PK
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7 Conducted Spurious Emissions & Band Edge

Test result: Pass

7.1 Limit

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100
kHz bandwidth within the band that contains the highest level of the desired
power.

7.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

7.3 Test procedure and test setup

The Conducted Spurious Emissions per FCC § 15.247(d) is measured using the
Spectrum Analyzer with Span wide enough capturing all spurious from the lowest
emission frequency of the EUT up to 10th harmonics, RBW = 100kHz, VBW>RBW,
Sweep = auto, Detector = peak, Trace = max hold.

The test was performed at 2 channels (lowest and highest channel).

The EUT was tested according to DA 00-705 (Filing and Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems)
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7.4 Test protocol

Temperature
Relative Humidity

Test report no. 1708

25°C
55 %

GFSK Channel- L

BN Keysight Spectrum Analyzer - Swept SA
B e Iyz P
Lt | RF [50Q DC

| SENSE:INT| ALIGN AUTO [ 09:57:00 ¢

Marker 2 2.399090000000 GHz

PNO: Wide ]
IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

y Trig: Free Run

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

Atten: 30 dB

MKR| MODE TRC| SCL. X

s

FUNCTION FUNCTION WIDTH FUNCTION WALUE

-+ ]

R R
51233dBm| | ]
N N
I R R
N A A
I I
I A A
I

+

I

00863SHA-001
Page 39 of 70

Select Marker'

| i

Normal

=]
@
=
o

Fixedl>

0

=

Properties»

i Keysight Spectrum Analyzer - Swept 5A

Lxi RF | 500 DC |

PNO: Fast Ty
IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

Marker 1 1.902441836000 GHz

' Trig: Free Run

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

|  SENSE:INT| | 10:15:08 AMJun 03, 2017
TRAGE!

Atten: 30 dB

Mkr1 1.902 4 GHz
-50.100 dBm

Peak Search

0
cf -z
i BE

Next Peak

Next PK Right

Next Pk Left

Marker Delta

Mkr—CF

MKR, MODE| TRC| 5CL X

- |

Y
[1[¢] 19024 GHz| -50100dBm| |
- ]

FUNCTION FUNCTION WIDTH

Mkr—RefLvl

More
10f2
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i Keysight Spectrum Analyzer - Swept SA
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8 Power line conducted emission

Test result: NA
8.1 Limit
Conducted Limit (dBuV)
Frequency of Emission (MHz)
QP AV
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.

8.2 Test configuration

EUT
' Peripheral !
| devices i__
" LISN | LISN EMI receiver

X For table top equipment, wooden support is 0.8m height table

[] For floor standing equipment, wooden support is 0.12m height rack.
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8.3 Test procedure and test set up

The EUT are connected to the main power through a line impedance stabilization
network (LISN). This provides a 50Q/50uH coupling impedance for the measuring
equipment. The peripheral devices are also connected to the main power through a
LISN that provides a 50Q/50uH coupling impedance with 50Q termination.

Both sides (Line and Neutral) of AC line are checked for maximum conducted
interference. In order to find the maximum emission, the relative positions of
equipment and all of the interface cables must be changed according to ANSI C63.4
on conducted measurement.

The bandwidth of the test receiver is set at 9 kHz.

The EUT was tested according to DA 00-705 (Filing and Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems)

FCC ID: 2AMLC-K18
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8.4 Test protocol

Temperature
Relative Humidity

FCC ID: 2AMLC-K18

°C
%
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9 Number of Hopping Frequencies

Test result: Pass

9.1 Limit

Number of Hopping Frequencies in the 2400-2483.5 MHz band shall use at least
15 channels.

9.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

9.3 Test procedure and test setup

The channel number per FCC §15.247(a)(1)(iii) is measured using the Spectrum
Analyzer with RBW=100kHz, VBW>RBW, Sweep = auto, Detector = peak, Trace =
max hold.

The EUT was tested according to DA 00-705 (Filing and Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems).

9.4 Test protocol

Temperature : 25°C
Relative Humidity : 55 %
Channel Number Limit
79 >15

FCC ID: 2AMLC-K18
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i Keysight Spectrum Analyzer - Swept SA @
] RF | 500 DC | SENSE:INT| ALIGN AUTO [ 11:13:20 AMJun 03,2017

PNO: Fast Cy) Trig: Free Run Avg|Hold:>100/100 K

IFGain:Low Atten: 30 dB Marker Table

Ref Offset 0.8 dB On Off

1LOgB.fd|v Ref 20.00 dBm |

----------
A llIlIU\'Iﬂl‘I'I'III’I'l’H'l'I‘ILIlH’IHI]\IIIHHIIIHH‘IMIIIHH‘IWIIHI
o

- All Markers Off
More
20f2

Stop 2.48350 GHz
#VBW 300 kHz #Sweep 4.133 ms{40001pts)

i Keysight Spectrum Analyzer - Swept SA
= LR Lsoe DC [ seNsEaNT] [ ALGNAUTO | 11:14:33 AMJun 03,2017
top Freq 2.426500000 GHz . Avg Type: Log-Pwr TRACE
PNO: Wide i, 1rig: FreeRun Avg|Hold:>100/100
£ ——
IFGain:Low Atten: 30 dB

Auto Tune

Ref Offset 0.8 dB
Ref 20.00 dBm

Center Freq
2.413250000 GHz

StartFreq
2.400000000 GHz

—

StopFreq
2.426500000 GHz

CF Step
2650000 MHz
uto Man

I|>

Freq Offset
0 Hz

#VBW 300 kHz #Sweep 4.133 ms{40001pts)

FCC ID: 2AMLC-K18
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===

x RF SENSE:INT|

ALIGN AUTO

Trig: Free Run

PNO: Wide )
‘ow * Atten: 30 dB

IFGain:Low

Frequency

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

Ref Offset 0.8 dB
Ref 20.00 dBm

#VBW 300 kHz

Auto Tune

Center Freq
2.440500000 GHz

StartFreq
2.426500000 GHz

[

Stop Freq
2.454500000 GHz

u|

CF Ste|
2.800000 MHz
Auto Man

Freq Offset
0 Hz

Stop 2.45450 GHz
#Sweep 4.133 ms(40001pts)

i Keysight Spectrum Analyzer - Swept SA

{
¢
i

X! RF Q DC | SENSE:INT|

ALIGN AUTO [ 11:15:50 AMJun 03, 2017

Stop Freq 2.483500000 GHz ]
PNO: Wide L, 17ig: Free Run

Atten: 30 dB

IFGain;Low

Frequency

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

Ref Offset 0.8 dB
Ref 20.00 dBm

0.00
-10.0

#VBW 300 kHz

FCC ID: 2AMLC-K18

Auto Tune

Center Freq
2.469000000 GHz

StartFreq
2454500000 GHz

Stop Freq
2483500000 GHz

CF Step
2.900000 MHz
Auto Man

Freq Offset
0Hz

Stop 2.48350 GHz
#Sweep 4.133 ms(40001pts)
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10 Dwell Time

Test result: Pass

10.1 Limit

The dwell time on any channel shall not be greater than 0.4 seconds within a period of
0.4 seconds multiplied by the number of hopping channels employed. Frequency
hopping systems may avoid or suppress transmissions on a particular hopping
frequency provided that a minimum of 15 channels are used.

10.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

10.3 Test procedure and test setup

Dwell time per FCC § 15.247(a)(1)(iii) is measured using the Spectrum Analyzer
with Span = 0, RBW=1MHz, VBW>RBW, Sweep can capture the entire dwell time,
Detector = peak, Trace = max hold.

The EUT was tested according to DA 00-705 (Filing and Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems).

FCC ID: 2AMLC-K18
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10.4 Test protocol
Temperature 25°C
Relative Humidity 55 %
8DPSK Modulation:
Packet g P CH P : (ms)
(ms) (s) period T (s)
O P [
L 3.16 31 132.06
DH1 0.426 M 3.16 31 132.06
H 3.16 31 132.06
L 3.16 15 254.25
DH3 1.695 M 3.16 15 254.25 <0.4
H 3.16 15 254.25
L 3.16 11 324.48
DH5 2.948 M 3.16 11 324.48
H 3.16 11 324.48

Remark: 1. There are 79 channels in all. So the complete observed period P = 0.4 *

79=316s.

2. Average time of occupancy T=0 *1 *31.6/P

FCC ID: 2AMLC-K18
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Bl Keysight Spectrum Analyzer - Swept SA

]
]
[

i | RF 50Q DC |

Marker 2 A 425.733 pis

SENSE:INT|

ALIGN AUTO | 11:31:11 AMJun 02, 2017

Trig: Free Run
Atten: 30 dB

PNO: Wide ~—+—
IFGain:Low

Avg Type: Log-Pwr Properties

Select Marker.

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.402000000 GHz

IN

Relative To ~

I_‘

X Axis Scale
Time »

Auto Man

Marker Trace
[Trace1, Auto Init]

Lines
Off

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 4.133 ms (1001 pts),

MSG %STATUS

BH Keysight Spectrum Analyzer - Swept SA o= =
[ [ RF 500 DC | SENSE:INT| ALIGN AUTO | 11:35:58 AMJun 03, 2017

PNO: Wide —+— 1rig: Free Run
IFGain:Low Atten: 30 dB

Avg Type: Log-Pwr Trace/Detector

Select Trace

Ref Offset0.8 dB
Ref 20.00 dBm

Center 2.402000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

5
v

Clear Write

Trace Average

Max Hold

Min Hold

View Blank ~
Trace On

Span 0 Hz
Sweep 3.160 s (1001 pts)

s 5
w @

% STATUS

FCC ID: 2AMLC-K18
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i Keysight Spectrum Analyzer - Swept SA

| RF 500 DC |
Marker 2 A 1.69500 ms

PNO! e ——
IFGain:Low

SENSE:INT]

ALIGN AUTO

Trig: Free Run
Atten: 30 dB

| 11:39:19 AMJun 03, 2017
Avg Type: Log-Pwr 4

Ref Offset0.8 dB

10 dBidiv  Ref 20.00 dBm
og

#VBW 3.0 MHz

Fixed
B
Of
|

Properties»

=

Sweep 3.000 ms (1001 pts)

% STATUS

ﬁ Keysight Spectrum Analyzer - Swept SA

X RF 50Q DC |

PNO: Wide ~—+—
IFGain:Low

SENSE:INT|

ALIGN AUTO | 11:44:20 AM1un 03, 2017

Trig: Free Run
Atten: 30 dB

Avg Type: Log-Pwr

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.402000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Marker Count.
[Off]

Couple
Markers

All Markers Off|

Span 0 Hz
Sweep 3.160 s (1001 pts)

MSG

% STATUS

FCC ID: 2AMLC-K18
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DH5

B Keysight Spectrum Analyzer - Swept SA

il
fl
i

|~ | RF DC |
Marker 2 A 2.

SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr

Trig: Free Run
Atten: 30 dB

PNO: Wide —+—
IFGain:Low

Ref Offset0.8 dB
Ref 20.00 dBm

Select Marker'

- =
% o =
3 2 3 f.
v 53 2

off
| i |
IR B
[l \ ) ‘JI | M
. S S (11| e
Span 0 Hz 10of2
#VBW 3.0 MHz Sweep 4.000 ms (1001 pts) ———
MSG %STATUS
ﬁ Keysight Spectrum Analyzer - Swept SA
RF 500 DC | SENSE:INT| ALIGN AUTO | 11:47:55 AM1un 03,2017
Sweep Time 3.160 s Avg Type: Log-Pwr TRA 4
PNO: Wide =#— 1rig: Free Run TV
IFGain:Low Atten: 30 dB DET

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.402000000 GHz
Res BW 1.0 MHz

Gate =
[Off,LO]

Points
1001

#VBW 3.0 MHz

Sweep 3.160 s (1001 pts)

FCC ID: 2AMLC-K18
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11 Occupied Bandwidth

Test result: Tested
11.1 Test limit
None

11.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

N

Antenna connector

11.3 Test procedure and test setup

The occupied bandwidth per RSS-Gen Issue 4 Clause 6.6 was measured using the
Spectrum Analyzer with the RBW in the range of 1% to 5% of the occupied
bandwidth (OBW)

, VBW = 3 * RBW Detector = peak hold.

FCC ID: 2AMLC-K18
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11.4 Test protocol
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Temperature 25 °C
Relative Humidity 55 %
99% Occupied
Modulation Channel Bandwidth

(kHz)

L 981.51

GFSK M 984.03

H 1000.2

Channel L
w Keysight Spectrum Analyzer - Occupied BW ==

RF

Center Freq 2.402000000 GHz
NFE

[
#FGain:Low

Ref Offset 0.8 dB
Ref 0.00 dBm

Center 2.402 GHz
Res BW 27 kHz

Occupied Bandwidth

| SENSE:INT]

[01:04:00 PM Nov 30, 2017

Center Freq: 2.402000000 GHz
= Trig: Free Run
#Atten: 30 dB

VBW 270 kHz

Total Power

981.51 kHz

Transmit Freq Error
x dB Bandwidth

50.030 kHz
1.040 MHz

% of OBW Power
x dB

Radio Std: None Frequency

Avg|Hoeld:>10/10

Radio Device: BTS

Center Freq
2.402000000 GHz

Span 3 MHz

Sweep 4.933ms CF Step

-15.4 dBm

99.00 %
-20.00 dB

IMSG

ISTATUS

FCC ID: 2AMLC-K18
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Channel M
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s KEysight Spectrum Analyzer - Occupied BW

=[N =S

RF 20 Q

(f 2 DC
Center Freq 2.440000000 GHz

[i
#FGain:Low

Ref Offset 0.8 dB
Ref 0.00 dBm

Center 2.44 GHz
Res BW 27 kHz

Occupied Bandwidth

[ SENSE:INT]

[01:04:33 PMNov 30,2017

[, Trig: Free Run
#Atten: 30 dB

\
Center Freq: 2.440000000 GHz

984.03 kHz

Transmit Freq Error
x dB Bandwidth

52.566 kHz
1.043 MHz

% of OBW Power
x dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Center Freq
2.440000000 GHz

300.000 kHz
Man

99.00 %
-20.00 dB

IMSG

STATUS

Channel H

wm Keysight Spectrum Analyzer - Occupied BW

50

?  DC
00000 GHz

[ SENSE:INT] [

[01:04:58 PMNov 30,2017

= Trig: Free Run
#Atten: 30 dB

Center Freq: 2.480000000 GHz

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref Offset 0.8 dB
Ref 0.00 dBm

Center 2.48 GHz
Res BW 27 kHz

Occupied Bandwidth

VBW 270 kHz

Total Power

1.0002 MHz

Transmit Freq Error
x dB Bandwidth

49.468 kHz
1.050 MHz

x dB

% of OBW Power

Center Freq
2.480000000 GHz

CF Step
300.000 kHz
Man

Sweep 4.933 ms
Auto

Freq Offset
0Hz

-10.7 dBm

99.00 %
-20.00 dB

IMSG

FCC ID: 2AMLC-K18
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99% Occupied
Modulation Channel Bandwidth

(kH2)

L 1046.3

m /4
DOPSK M 1063.4
H 1144.4
Channel L
e Keysight Spectrum Analyzer - Occupied BW E‘\E‘l&/

{ I [ SENSE:INT] [ [01:05:34 PMNov 30, 2017
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>1010
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.8 dB
Ref 0.00 dBm

Center Freq
2.402000000 GHz

Center 2.402 GHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms

Occupied Bandwidth Total Power -15.9 dBm
1.0463 MHz

Transmit Freq Error 29.807 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.094 MHz x dB -20.00 dB

IMSG STATUS

FCC ID: 2AMLC-K18
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Channel M

ww Keysight Spectrum Analyzer - Occupied BW \i"ﬁ"ﬁl
( RF 50Q DC | SENSE:INT] | [01:06:02 PM Nov 30, 2017
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
[ Trig: FreeRun Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.8 dB
10 dBidiv Ref 0.00 dBm

Center Freq
2.440000000 GHz

VBW 270 kHz Sweep 4.933 ms 300.000 kHz
Man

Occupied Bandwidth Total Power -12.9 dBm
1.0634 MHz Freq Offset

Transmit Freq Error 21.448 kHz % of OBW Power  99.00 % Kbz

x dB Bandwidth 1.082 MHz x dB -20.00 dB

I MSG ISTATUS

Channel H

s  Keysight Spectrum Analﬂer Occupied BW @\i‘lﬁl
| SENSE:INT] | |01:06:28 PMNov 30, 2017
Center Freq: 2.480000000 GHz Radio Std: None Frequency
(] Trig: Free Run Avg|Hoeld:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.8 dB
Ref 0.00 dBm

Center Freq
2.480000000 GHz

Center 2.48 GHz
Res BW 27 kHz VBW 270 kHz . 300.000 kHz

Man

Occupied Bandwidth Total Power -11.2 dBm

1.1444 MHz Freq Offset
Transmit Freq Error 50.860 kHz % of OBW Power  99.00 % 0 Hz

x dB Bandwidth 1.164 MHz x dB -20.00 dB

IM sG STATUS

FCC ID: 2AMLC-K18
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99% Occupied
Modulation Channel Bandwidth

(kHz)

L 1108.9

8DPSK M 1161.3
H 1247.1

Channel L
' Keysight Spectrum Analyzer - Occupied BW =a =R

] i RF 50 Q [ SENSE:INT| | [01:06:57 PM Nov 30, 2017
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radic Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset0.8 dB
Ref 0.00 dBm

Center Freq
2.402000000 GHz

Span 3 MHz
VBW 270KkHz Sweep 4.933 ms 30553(?54’:

uto Man

Occupied Bandwidth Total Power -14.9 dBm
1.1089 MHz Freq Offset

Transmit Freq Error 76.615 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 1.120 MHz x dB -20.00 dB

IM 5G STATUS

FCC ID: 2AMLC-K18
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Channel M
' Keysight Spectrum Analyzer - Occupied BW
i3 RF 500  DC [ SENSE:INT] | [01:07:31 PMNov 30, 2017
g eq 2.440000000 Center Freq: 2.440000000 GHz Radio Std: None Frequency
NFE ] Trig: Free Run Avg|Hold:>10M10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.8 dB
Ref 0.00 dBm

Center Freq
2.440000000 GHz

Center 2.44 GHz Span 3 MHz

Res BW 27 kHz VBW 270 kHz Sweep 4.933ms CE aten

300.000 kHz
Auto Man

Occupied Bandwidth Total Power -10.7 dBm

1.1613 MHz Freq Offset
Transmit Freq Error 85.558 kHz % of OBW Power  99.00 % Bl
x dB Bandwidth 1.177 MHz x dB -20.00 dB

IMSG

Channel H

s Keysight Spectrum Analyzer - Qccupied BW | |
| sEnsE:INT] | |01:07:50 PM Nov 30,2017

Center Freq 2.48000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
NFE

] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radic Device: BTS

Ref Offset 0.8 dB
Ref 0.00 dBm

Center Freq
2.480000000 GHz

Center 2.48 GHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms

Occupied Bandwidth Total Power -9.64 dBm

1.2471 MHz Freq Offset

Transmit Freq Error 66.191 kHz % of OBW Power  99.00 % gLz

x dB Bandwidth 1.197 MHz x dB -20.00 dB

IM SG STATUS

FCC ID: 2AMLC-K18
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