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FCC TEST REPORT

Scope - Measurement and determination of electromagnetic emission(EME) of radio frequency devices
including intentional radiators and/or unintentional radiators for compliance with the technical rules and
regulations of the U.S Federal Communications Commission(FCC)

1. General Information

1.1 Applicant

® Company Name : Shinhan NEC.
® Company Address

: 54-7, Banga-ro 133beon-gil, Namsa-myeon, Cheoin-gu, Yongin-si,
Gyeonggi-do, South Korea

® Phone/Fax : Tel No. : +82-31-321-0740 Fax No. : +82-31-321-0741

1.2 Manufacturer

® Company Name : Shinhan NEC.
® Company Address

: 54-7, Banga-ro 133beon-gil, Namsa-myeon, Cheoin-gu, Yongin-si,
Gyeonggi-do, South Korea

® Phone/Fax : Tel No. : +82-31-321-0740 Fax No. : +82-31-321-0741

1.3 EUT Description

® Equipment : Bone conduction amplifier

® Model(s) : NEC-B700

® Operation Frequency : 2402MHz ~ 2480MHz

® Number of Channels : Channel 79

® Modulation Method - 1Mbps GFSK, 2Mbps 1/4-DQPSK , 3Mbps 8DPSK
® Input Voltage : DC 3.7 V Battery

® Antenna Peak Gain :-2.84 dBi

1.4 Other Information

® FCC Rule Part(s) : Part 15 Subpart C §15.247
® FCCID : 2AKBONECB700
® Test Procedure : ANSI C63.10-2013
KDB 558074 D01 DTS Meas Guidance v03r05
® Date of Test : August 09, 2016 to August 29, 2016
® Place of Test : BWS TECH Inc. (FCC Registration Number : 287786)

#23, Gokhyeon-ro 480 Beon-gil, Mohyeon-myeon,
Cheoin-gu, Yongin-si, Gyeonggi-do 17031, South Korea
TEL: +82 31 333 5997 FAX: +82 31 333 0017
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2. Description of Test Facility

Site Description

Test Lab. : Accredited by Industry Canada, February 10, 2015
I * The Certificate Registration Number is 4963A-2.

Accredited by FCC, September 03, 2013
F@ The Certificate Registration Number is 287786.
Accredited by VCCI, September 11, 2015

The Certificate Registration Number is C-4326

Accredited by RRA(EMC,RF, SAR), December 16, 2016
The Certificate Registration Number is KR0017

Accredited by KOLAS(KS Q ISO/IEC 17025), April 08, 2016
The Certificate Registration Number is KT174

Name of Firm : BWS TECH Inc.
Site Location : #23, Gokhyeon-ro 480 Beon-gil, Mohyeon-myeon, Cheoin-gu, Yongin-si,

Gyeonggi-do 449-853, South Korea
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3. Test Methodology

The tests documented in this report were performed in accordance with ANSI C63.10: 2013 and the
requirements of FCC Rules Part 15.207, 15.209 and 15.247.
Radio testing was performed according to KDB 558074 D01 DTS Meas Guidance v03r05.

3.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions
requirement and is operated in a manner that intends to maximize its emission characteristics in a
continuous normal application

3.2 EUT Exercise

The EUT was operated in the engineering mode to fix the TX frequency that was for the purpose of the
measurements. According to its specifications, the EUT must comply with the requirements of the Section
15.207, 15.209 and 15.247 under the FCC Rules Part 15 Subpart C.

3.3 FCC Part 15.205 Restricted Bands of Operations
(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any of the frequency
bands listed below:

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9-410 45-515
'0.495 - 0.505 16.69475 - 16.69525 608 -614 5.35-546
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 255-25.67 1300 - 1427 8.025-85
417725 -417775 37.5-38.25 1435 - 1626.5 9.0-92
4.20725-4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215-6.218 74.8-752 1660 - 1710 106-127
6.26775 - 6.26825 108 - 121.94 1718.8 -1722.2 13.25-134
6.31175-6.31225 123 -138 2200 - 2300 14.47 - 145
8.291 - 8.294 149.9 - 150.05 2310 -2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 177-214
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 236-240
12.29 - 12.293 167.72-173.2 3332 -3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322 -3354 3600 - 4400 (2)
13.36 - 13.41

1 Until February 1, 1999, this restricted band shall be 0.490-0.510MHz.

2 Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within these
frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or less than
1000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using measurement
instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission
limits in Section 15.209 shall be demonstrated based on the average value of the measured emissions.
The provisions in Section 15.35 apply to these measurements.

3.4 Description of Test Modes

The EUT has been tested under operating condition.
After verification, all tests were carried out with the worst case test modes as shown below Channel Low
(2402MHz), Middle (2441MHz) and High (2480MHz), these were chosen for full testing.
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4. Summary of Test Results

Clause TEST Description Standard Section Limit Result
5.1 AC Conducted Emission §15.207 N/A N/A
5.2 Number of Channels §15.247(a)(1) 215 Channels Pass
5.3 Hopping Channel Separation §15.247(a)(1) >2/3 of 20dB BW Pass
5.4 Dwell Time of Each Channel §15.247(a)(1) <0.4sec in 31.6sec period Pass
5.5 20dB Bandwidth §15.247(a)(1) N/A Pass
5.6 RF Output Power §15.247(b)(1) <125 mwW Pass

Radiated Spurious Emission a
5.7 nd Band Edge §15.247(d) §15.209(a) & §15.247(d) Pass
5.8 Conducted Spurious Emission Pass
: and Band Edge §15.247(d) <20dBc
. §15.247(b),
5.9 Antenna Requirement §15.203 N/A Pass
REMARK : This EUT is used to Battery
Report No: BWS-16-RF-0006 Page Number: 6 of 43
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5. Test Data

5.1 AC Conducted Emission Measurement

5.1.1 Test Equipment

EQUIPMENT MODEL MANUFACTURE | SERIAL NUMBER | C@libration Due date | Calibration
(year/month/date) Interval
Test Receiver ESPI ROHDE & SCHWARZ 100063 2017/01/08 1 year
#2 Conducted
N/A N/A N/A 2017/01/08 1 year
Cable_2.7m
LISN NSLK 8127 SCHWARZBECK 8127-414 2017/01/07 1 year
Impuls-B
mpuis-Segrenzer ESH3-Z2  |ROHDE & SCHWARZ 100092 2017/01/06 1 year
Pulse Limiter
CE CHAMBER N/A SY Corp. N/A N/A 1 year
DC POWER SUPPLY | IPS-30B03DD INTERACT 00420502 2017/09/10 1 year

5.1.2 Test Limit

For equipment that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies
within the band 150 kHz to 30 MHz shall not exceed the limits in the following table.

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

*Decreases with the logarithm of the frequency.

5.1.3 Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room and was kept at
least 80 centimeters from any other grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network(LISN).

3. All the support units are connecting to the other LISN.

4. The LISN provides 50 ohm coupling impedance for the measuring instrument.

5. The FCC states that a 50 ohm, 50 microhenry LISN should be used.

6. Both sides of AC line were checked for maximum conducted interference.

7. The frequency range from 150 kHz to 30 MHz was searched.

8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth =
9kHz) with Maximum Hold Mode. Then measurement is also conducted by Average Detector and
Quasi-Peak Detector Function respectively.

7 of 43
September 30, 2016
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5.1.4 Block Diagram of Test Setup

/ Vertical Ground
Reference Plane / Test Receiver
—H—

1
o o o O
40cm EUT o AiasS o §co
80cm
LISN
Ll Ll . Ll
N T
\ Horizontal Ground
Reference Plane
5.1.5 Test Result : NA
Report No: BWS-16-RF-0006 Page Number: 8 of 43
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5.2 Number of Channel Measurement

According to FCC 15.247(a)(1), 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, and frequency hopping systems in the 2400-2483.5 MHz band
shall use at least 15 channels.

5.2.1 Test Equipment

Calibration
SERIAL Calibration Due date Interval
EQUIPMENT MODEL MANUFACTURE NUMBER (year/month/date)
Spectrum FSV30 ROHED&SCHWARZ | 100832 2017/09/07 1 Year
Analyzer
DC Power Supply UDP-6015R Unicorn tech 131007 2017/09/10 1 Year

5.2.2 Test Limit
Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

5.2.3 Measurement Procedure

1. The testing follows ANSI C63.10-2013 clause 7.8.3.
2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

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

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: Span = the frequency band of operation; RBW =
300kHz; VBW=RBW,; Sweep=auto; Detector function=peak; Trace = max hold.

6. The number of hopping frequency used is defined as the number of total channel

7. Record the measurement data derived from spectrum analyzer.

5.2.4 Test SET-UP (Block Diagram of Configuration)

EUT ———_+———— Spectrum Analyzer

5.2.5 Test Result

BWS TECH Inc.

FCC Test Report

Data of Issue:

Number of Hopping Limits .
Pass/Fail
(Channel) (Channel) assiral
79 = 15 Pass
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Number of Hopping Channel Plot on Channel 0 — 39

Spectrum I ué? I

Ref Level 21,70 dbm  Offset 1.70 d& @ RBW 300 kHz

j ALt 30dB  SWT 19 ps VBW 300 kHz Mode Auto FFT
@® 1Pk Max
m2[1] 6.03 dBm
2.4410000 GHz
10 @B mM1[1] 4.48 dBin

ANAANAANN L AARAAATANARNAWLARAANAN AP
R AR AR AN AR AR NARY

S50 dBm
60 dBm
70 dBm
Start 2.4 GHz 691 pts Stop 2.442 GHz
(Marker |
Type | Ref | Trc | *-value | Y-value | Function | Function Result |
M1 [ 1] 2.402 GHz | 4,49 dBm |
M2 | S 2.441 GHz 6.03 dBm |

T: : Measuring... GUELECLHD e H;‘“m!slji 4

Number of Hopping Channel Plot on Channel 40 — 78

Spectrum I [%]
Ref Level 21.70 dBm O‘f-fset 1.70 dB & RBW 300 kHz
j ALt 30dB  SWT 19 ps VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 6.15 dBm
2.4420000 GHz
101dBm mM2[1] (74 dBm
2. 480R0D00 GHz
VAAANAANANAR S ANMARNAAAAANARN AAAARRANTT
AR AR AR AN LR AR
-10 dBm I \
-20 dBm \
-30 dBm \
-40 dem Tﬂ\/\
-50 dBm
-60 dBm
-70 dBm
Start 2.441 GHz 691 pts Stop 2.4835 GHz
(Marker |
Type | Ref | Trc | *-value | Y-value | Function | Function Result |
M1 [ 1] 2.442 GHz | 6.15 dBm |
m2| [ 1 2.48 GHz 4.74 dém | | Il
w
T: : Measuring... [ ERRERNEL g6 iB:0425 7
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5.3 Hopping Channel Separation Measurement

According to FCC 15.247(a)(1), 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, and frequency hopping systems in the 2400-2483.5 MHz band
shall use at least 15 channels.

5.3.1 Test Equipment

Calibration
SERIAL Calibration Due date Interval
EQUIPMENT MODEL MANUFACTURE NUMBER (year/month/date)
Spectrum FSV30 ROHED&SCHWARZ | 100832 2017/09/07 1 Year
Analyzer
DC Power Supply UDP-6015R Unicorn tech 131007 2017/09/10 1 Year

5.3.2 Test Limit

Frequency Hopping systems operating in the 2400-2484.5 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

5.3.3 Test Procedures

1. The testing follows ANSI C63.10-2013 caluse 7.8.2
2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.
3. Set to the maximum power setting and enable the EUT transmit continuously.
4. Enable the EUT hopping function
5.Use the following spectrum analyzer settings:
, Span = wide enough to capture the peaks of two adjacent channels; RBW = 300kHz; VBW >
RBW; Sweep = Auto; Detector function = Peak; Trace = Max Hold.
5. Measure and record the results in the test report.

5.3.4 Block Diagram of Test Setup

EUT ————[_+——— Spectrum Analyzer

Report No: BWS-16-RF-0006
BWS TECH Inc.
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5.3.5 Test Result

GFSK mode
Frequency Frequency Separation (2/3 of 20dB BW) .
h | P Fail
Channe (MHz) (kHz) Limits (kHz) ass/Fai
0 2402 998.6 >566 Pass
39 2441 1000.6 >571 Pass
78 2480 991.3 >566 Pass

Channel Separation Plot on Channel 01 — 02

Spectrum | né:: I
Ref Level 21.70 dBm Offset 1.70 dB @ RBW 30 kHz
jo Attt 30 dB @ SWT 2.5ms @ ¥YBW 100 kHz Mode &uto FFT
@ 1Rm Max
D2[1] 4.07 dB
998.60 kHz
M1[1] -11.05 dBm
10 dém 2.40200800 GHz
0 dBm
o=
M1
-10 dBm /\JL{'P\\/\\
-20 dBm p/d/kf/ K /\/J U\\'
-30 dBm Y \
-40 dBm /rl\ \ \
-50 dBm / VJ W Ay /
0 dem I \‘\f// A
-70 dBm
CF 2.4025 GHz 691 pts Span 5.0 MHz
: 12.11.2016
L :—[ J Measuring... ..'IIII.. “ 17:08:30 /é
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Channel Separation Plot on Channel 39 — 40

Channel Separation Plot on Channel 78 - 79

Spectrum |

Spectrum | %I
Ref Level 21.70 dBm Offset 1.70 dB @ RBW 30 kHz
j Attt 30 dB & SWT 2.5 ms @ VYBW 100 kHz Mode Auto FFT
@ 1Rm View
D2[1] 2.64 dB
1.00580 MHz
M1[1] -9.34 dBm
10 dem 2.44100070 GHz
0 dBm
" e
W11
-10 dBm f\/'/‘t\/\,\ /\Ju IT'\\rL\
-20 dBm /J\/ \,\ /\/\/ ”\\l
-30 dBm 2
-40 dBm //(‘ \/\\
(?:J / W v Wﬂw
-60 dBm 4 /\\\\\\jJJ
-70 dBm
CF 2.4415 GHz 691 pts Span 5.0 MHz
T{ J Measuring... 'lllllll' “ 12#15270;: y

=)

Ref Level 21.70 dBm
fo Att 30 dB

Offset 1.70 dB & RBW 30 kHz

@ SWT 2.5ms @ VYBW 100 kHz Mode Auto FFT

@ 1Rm Max

D2[1]

M1[1]

10 dBm

0 dBm

2.47999930 GHz

0.18 dB
-091.30 kHz
-7.93 dBm

-10 dBm

_ M1

h

Fa
L]

SN

-20 dBm

-30 dBm

N

-40 dBm

-50 dBm

/

7

w”\h\/\j\

UV

-70 dBm

CF 2.4795 GHz

691 pts

Span 5.0 MHz

Jl

J Measuring...

12.11.2016
4

16:59:10
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m/4-DQPSK mode
Frequency Frequency Separation (2/3 of 20dB BW) .
Channel (MHz) (kHz) Limits (kHz) Pass/Fail
0 2402 992.0 >824 Pass
39 2441 1000.6 >826 Pass
78 2480 991.3 >833 Pass

Channel Separation Plot on Channel 01 — 02

Spectrum | %I
Ref Level 21.70 dBm Offset 1.70 dB @ RBW 30 kHz
jo Att 30de @ SWT 2.5ms @ VBW 100 kHz Mode Auto FFT
@ 1Pm View
D2[1] 0.87 dB
992.00 kHz
M1[1] -12.47 dBm
10 dém 2.40200580 GHz
0 dBm
-10 dBm - r'l'\
-20 dBm ﬂu &/\ = A// \\/\\A/\
-30 dBm \
-40 dBm \
Y o
60 dBm—ofi LA
-70 dBm
CF 2.4025 GHz 691 pts Span 5.0 MHz
H J Measuring... LRRRENCHD G 16152107 y
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Channel Separation Plot on Channel 39 — 40

Spectrum | %I
Ref Level 21.70 dBm Offset 1.70 dB & RBW 30 kHz
jo Att 30de @ SWT 2.5ms @ VBW 100 kHz Mode Auto FFT
@ 1Rm Max
D2[1] 0.39 dB
1.00580 MHz
M1[1] -11.00 dBm
10 dem 2.44100070 GHz
0 dBm
M1 -
-10 dem E:\/\/\/\
=20 dBm Vrv\ﬂn/ — \J(/\AFA’/ oy
-30 dBm / \
-40 dBm / \
-50 dBm WL\N W
1 U WHJ w
-70 dBm
CF 2.4415 GHz 691 pts Span 5.0 MHz
T{ J Measuring... 'lllllll' “ 12&1‘&2::

VA

Spectrum |

Channel Separation Plot on Channel 78 - 79

=)

jo Attt

Ref Level 21.70 dBm
30 dB @ SWT

Offset 1.70 dB & RBW 30 kHz

2.5ms @ VYBW 100 kHz Mode Auto FFT

@ 1Rm Max

10 dBm

D2[1] 0.38 dB
-991.30 kHz

M1[1] -12.26 dBm

0 dBm

2.47999930 GHz

-10 dBm

1Mo A/\V\ .

-20 dBm

-30 dBm

-40 dBm

-50 dBm

I Y

N

-70 dBm

CF 2.4795 GHz

691 pts Span 5.0 MHz

Jl

12.11.2016
17:00:19

J Measuring...
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8DPSK mode
Frequency Frequency Separation (2/3 of 20dB BW) .
h | P Fail
Channe (MHz) (kHz) Limits (kHz) ass/Fai
0 2402 992.0 >826 Pass
39 2441 1000.6 >826 Pass
78 2480 991.3 >824 Pass

jo Att

Spectrum |

Ref Level 21.70 dBm
30 dB @ SWT

Channel Separation Plot on Channel 01 — 02

=)

Offset 1.70 dB & RBW 30 kHz
2.5ms @ VBW 100 kHz

Mode Auto FFT

@ 1Pm View

10 dBm

0 dBm

D2[1]

M1[1]

2.40200580 GHz

1.35dB
992.00 kHz
-12.04 dBm

-10 dBm

D

Y

N

-20 dBm

V"\/\} v

i

-30 dBm

-40 dBm

-50 dBm

PLYAN

-60 dBm

-70 dBm

CF 2.4025 GHz

691 pts

)

J Measuring...

Span 5.0 MHz
12.11.2016

16:53:22 /é
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Channel Separation Plot on Channel 39 — 40

Channel Separation Plot on Channel 78 - 79

Spectrum |

Spectrum | %I
Ref Level 21.70 dBm Offset 1.70 dB @ RBW 30 kHz
j Attt 30 dB & SWT 2.5 ms @ VYBW 100 kHz Mode Auto FFT
@ 1Rm View
D2[1] 0.23 dB
1.00580 MHz
M1[1] -10.38 dBm
10 dem 2.44100070 GHz
0 dBm
M1 "
-10 dBm /Af/ /\jh
=20 dBm Lot Wi W!\/\ h\{"\‘\
-30 dBm / \
-40 dBm H \
-50 dem LWV\/‘)W Lv\/
] CaW o)
-70 dBm
CF 2.4415 GHz 691 pts Span 5.0 MHz
—
T{ J Measuring... 'llllllll “ 12&"::32 y

=)
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Offset 1.70 dB & RBW 30 kHz
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5.4 Dwell Time Measurement

According to 15.247(a)(1)(iii), Frequency hopping systems in the 2400-2483.5 MHz band shall use at
least 15 channels. The average time of occupancy 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.

5.4.1 Test Equipment

Calibration
SERIAL Calibration Due date Interval
EQUIPMENT MODEL MANUFACTURE NUMBER (year/month/date)
Spectrum FSV30 ROHED&SCHWARZ | 100832 2017/09/07 1 Year
Analyzer
DC Power Supply UDP-6015R Unicorn tech 131007 2017/09/10 1 Year

5.4.2 Test Limit

The average time of occupancy 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.

5.4.3 Measurement Procedure

1. The testing test follows ANSI C63.10-2013 clause 7.8.5.

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

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

4. Use the following spectrum analyzer settings:
Span = zero span, centered on a hopping channel; RBW = 1MHz; VBW = RBW,; Sweep = Auto;
Detector function = Peak; Trace = Max Hold.

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

5.4.4 Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

5.4.5 Test Result

The dwell time within a period in data mode is independent from the packet type (packet length).
The data is corrected with the worse case, which the packet length is DH1,DH3 and DH5 .

The test period: T=0.4 Second * 79 Channel =31.6 s

Dwell time = [(time slot length * Hopping rate) /number of hopping channels] x Period
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Frequenc Time Slot Dwell Time Limit
Test Mode Channel No. d 4 Length Result
(MHz) (ms) (ms)
(ms)
DH1 39 2441 0.39 124.8 <400 Pass
DH3 39 2441 1.638 2621 <400 Pass
DH5 39 2441 2.899 301.5 <400 Pass

Please refer to the test plots as below :

Test mode : DH1

DH1 Time of Occupancy

Channel 39 (2441MHz) Sleep time : 50ms

Channel 39 (2441MHz) Sleep time : 10ms

Spectrum | ? Spectrum | ?
Ref Level 21.70 dBm  ONset 1.70 08 w RBW 1 Mz Ref Level 21.70 dBm  ONset 1.70 08 w RBW 1 Mz
Att 40dE @ SWT  S0ms  VBW 1MHz Att 40 @ SWT  10ms  VBW 1MHz
| YT [o17 view
21l
— — mi[1]
Hefl-001 1 1| anr nann nannf 0 ad [] -y = . ] -y
I | i 20
. | | | | 1 | | :| T -30 fBm:
WL ARLNITAWL FITAFAN, PRI WERLALN] RIPEYIY o bnrdetbad i | - g el I ©
o . Wy -’ffﬁ’\h KL T WIS 1" hedl W
-50 -50
60 dBm: 0 dBm
7o d <70 d
CF 2.441 GHz 691 pts 5.0 ms/ CF 2.441 GHz 691 pts 1.0 ms/
T 1 Measuring... T we !lulmw‘n' 4 il 1 Measuring... ) u“‘m“mﬂ 4

Note : Test Time Period: 0.4 * 79 = 31.6sec, Hopping Time with 1sec : 40/50ms = 800 hops/sec.
The Maxmum Occupancy Time within 31.6sec : [(0.39ms*800)/79]*31.6=124.8msec.

Test mode : DH3

DH3 Time of Occupancy
Channel 39 (2441MHz) Sleep time : 50ms Channel 39 (2441MHz) Sleep time : 10ms
Spectrum |a —— |a
Ref Level 21.70 dBm OHset 1.70 08 & RBW 1 MMz Ref Level 21.70 dBm Offset 1.70 08 & RBW 1 MMz
ALt 40 dB = SWT 50 ms VBW 1 MHz ALt 40 dB = SWT 10 ms VBW 1 MHz
| T [o17 view
S a7 r-I\I'.
s
_—l_"_" f_f_____'__i___'l____ 0 | s
T | -10 df
|
1 l -30
WL W " o vt e gt g
50 50
60 dim 60 dim
=70 di =70 d
CF 2.441 GHz 691 pts 5.0 ms/ CF 2.441 GHz 691 pts 1.0 ms/
T T Heasuring...  MANAAN e il 1 Measuring... N T ) !lulm-ll,‘, P

Note : Test Time Period: 0.4 * 79 = 31.6sec, Hopping Time with 1sec : 20/50ms = 400 hops/sec.
The Maxmum Occupancy Time within 31.6sec : [(1.638ms*400)/79]*31.6=262.1msec.
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Test mode : DH5

DH5 Time of Occupancy

Channel 39 (2441MHz) Sleep time : 50ms

Channel 39 (2441MHz) Sleep time : 10ms

Spectrum | ? Spectrum I | ?
Ref Level 21.70 dBém Offset 1.70 d8 & RBW 1 Mz Ref Level 21.70 dBém Offset 1.70 d8 & RBW 1 Mz
Att 40 dié = SWT 50 ms VBW 1 MHz Att 40 dB = SWT 10 ms VBW 1 MHz
| YT [o17 view
o2(1] 0.01 db
28986 ms
— —_— m1[1] 3.94 dim|
5,11
Py e e s 5 s e | e e 5 e 5 1 5 e oy 0 den I [
-10d T .
| 5 i'
1 | -30
N " 40 d 4 1
- g i U
=50 50 d@
<60 dém <60 dém-
70 d <70 d
CF 2.441 GHz 691 pts 5.0 ms,/ CF 2.441 GHz 691 pts 1.0 ms/
I Heasuring...  WRNRRN - | Measuring... =“-3 a [LHTRT R |

Note : Test Time Period: 0.4 * 79 = 31.6sec, Hopping Time with 1sec : 13/50ms = 260 hops/sec.
The Maxmum Occupancy Time within 31.6sec : [(2.899ms*260)/79]*31.6=301.5msec.
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5.5 20dB Bandwidth Measurement

5.5.1 Test Equipment

Calibration
SERIAL Calibration Due date Interval
EQUIPMENT MODEL MANUFACTURE NUMBER (year/month/date)
Spectrum FSV30 ROHED&SCHWARZ | 100832 2017/09/07 1 Year
Analyzer
DC Power Supply UDP-6015R Unicorn tech 131007 2017/09/10 1 Year

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

5.5.3 Measurement Procedure

1. The testing test follows ANSI C63.10-2013 clause 7.8.5.

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

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

4. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels; RBW = 300kHz; VBW =
RBW:; Sweep = Auto; Detector function = Peak; Trace = Max Hold.

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

5.5.4 Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer
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5.5.5 Test Result
Test mode: GFSK

Frequency .
Channel 20dB Bandwidth (kHz)
(MHz)
00 2402 845
39 2441 853
78 2480 845
Test mode : ChO0 2402MHz
Spectrum | né,-: I
Ref Level 21.70 dBm Offset 1.70 dB & RBW 30 kHz
jo Att 30dB @ SWT 2.5ms @ VBW 100kHz Mode Auto FFT
(@ 1Rm View
D3[1] -20.02 dB
431.30 kHz
10 dBém M1[1] -7.85 dBm
2.40201160 GHz
0 dBm
thi
-10 dBm /\/_/ N
-20 dBm
-30 dem /_/\/N \\\
-40 dem /_/ \
0 dBm /]
-60 dBm
-70 dBm
CF 2.402 GHz 691 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result
M1 1 2,4020116 GHz -7.85 dBm
D2 M1 1 -413.9 kHz -20.43 db
D3 M1 1 431.3 kHz -20.02 dB
n J Measuring... l..lllll. “ 12&’}?;2 y
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Test mode : Ch39 2441MHz

jo Att

Spectrum |

Ref Level 21.70 dBm

=)

Offset 1.70 dB & RBW 30 kHz
30 dB & SWT 2.5ms @ VBW 100 kHz

Mode Auto FFT

@ 1Rm View

10 dem

D3[1]

0 dBm

M1[1]

-20.27 dB
445.70 kHz
-6.48 dBm
2.44100000 GHz

-10 dBm

™

-20 dBm

R

-30 dBm

-40 dBm

/

RN

-50 dBmi

-60 dBm

-70 dBm

CF 2.441 GHz

691 pts

Span 2.0 MHz

Marker

Type | Ref | Trc | X-value

Y-value |  Function |

Function Result

M1
D2
D3

M1
M1

1 2.441 GHz
1 -408.1 kHz
1 445.7 kHz

-6.48 dBm
-20.26 dB
-20.27 dB

Jl

J Measuring...

Test mode : Ch78 2480MHz

j  Att

Spectrum |

Ref Level 21.70 dBm

i1
QUrniinnd e Yagres

=)

Offset 1.70 dB &
30 dB @ SWT 2.5ms @ VBW 100 kHz

RBW 30 kHz

Mode Auto FFT

@ 1Rm View

D3[1]

10 dem

M1[1]

-20.08 dB
434.20 kHz
-7.12 dBm
2.48000580 GHz

0 dem

-10 dBm

/ N

-20 dBm

-30 dBm

~z

-40 dBm

e

\

[ S0 dom:

~

-60 dBm

-70 dBm

CF 2.48 GHz

691 pts

Span 2.0 MHz

Marker

Type | Ref | Trc | X-value

Y-value |  Function |

Function Result

M1
D2
D3

1 2.4800058 GHz

M1 1) -411.0 kHz
M1 1 434.2 kHz

-7.12 dBm
-20.13 dB
-20.08 dB

Jl

p— I
J Measuring... 'l..ll..' _ 12&’-2280:: %
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Test mode: /4-DQPSK

Channel Frequency 20dB Bandwidth (MHz)
(MHz)
00 2402 1230
39 2441 1238
78 2480 1244

Test mode : Ch00 2402MHz

Spectrum | l:%_:l |

Ref Level 21.70 dBm Offset 1.70 dB @ RBW 30 kHz

jo ALt 30 dB & SWT 2.5ms @ VBW 100 kHz Mode Auto FFT
@ 1Pm View
D3[1] -20.00 dB
590.40 kHz
10 dBm M1[1] -11.92 dBm
2.40200870 GHz
0 dBm
Ml
-10 dBm
20 dem /\ ‘// k’\
-30 dBm B2

/B‘ .ni\\
-40 dBm

-50 dBm
-60 dBm
-70 dBm
CF 2.402 GHz 691 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result
M1 1 2.4020087 GHz -11.92 dBm
D2 M1 1 -639.7 kHz -20.08 dB
03 M1 1 500.4 kHz -20.00 dB
— i1
n J Measuring... l.llllll' “ 12i;1'&28‘:32 y
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Test mode : Ch39 2441MHz

Spectrum |

=)

Ref Level 21.70 dBm Offset 1.70 dB @ RBW 30 kHz

s Att I0de @ SWT 2.5ms @ VYBW 100 kHz Mode Auto FFT
@ 1Rm View
D3[1] -20.01 dB
581.80 kHz
10 dBm M1[1] -9.88 dBm
2.44100870 GHz
0 dem
Ml
-10 dBm /\f//'k/\
20 dBm /_/ e SO
-30 dBm bz \ '

\

-40 dBm /

N

50 dBm-

\M
-60 dBm
-70 dBm
CF 2.441 GHz 691 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result
M1 1_ 2.4410087 GHz -9.88 dBm
Dz M1 1| -657.0 kHz -20.12 dB
D3 M1 1 581.8 kHz -20.01 dB
]
n J Measuring... 'lllllll' _ mi;"uz:;g %
Test mode : Ch78 2480MHz
Spectrum | %I
Ref Level 21.70 dBm Offset 1.70 dB @ RBW 30 kHz
jo ALt 30 dB & SWT 2.5ms @ VBW 100 kHz Mode Auto FFT
@ 1Rm View
D3[1] -20.28 dB
590.40 kHz
10 dBm M1[1] -11.00 dBm
2.48000580 GHz
0 dem
M1
-10 dBm
-20 dBm /_/ ~ &,\
-30 dbm D2 .‘::
-40 dBm //ﬁ r\_\\
0 dem
MJ
\\‘f'ﬂ\\_‘_\_/_/_’
-60 dBm
-70 dBm
CF 2.48 GHz 691 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result
M1 1_ 2.4800058 GHz -11.00 dBm
D2 M1 1) -654.1 kHz -20.12 dB
D3 M1 1 590.4 kHz -20.28 dB

Jl

J Measuring...

i1
QUrniinnd e Viswer
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Test mode: SDPSK

Frequency
Channel 20dB Bandwidth (MHz)
(MHz)
00 2402 1233
39 2441 1233
78 2480 1230
Test mode : ChO0 2402MHz
Spectrum | %I
Ref Level 21.70 dBm Offset 1.70 dB & RBW 30 kHz
jo Att 30dB @ SWT 25ms @ VBW 5MHz Mode Auto FFT
@ 1Pm View
D3[1] -20.04 dB
631.00 kHz
10 dBm M1[1] -12.08 dBm
2.40200580 GHz
0 dBm
-10 dém LB
-20 dém /\//
-30 dBm = ;/\J\/ /V\\AD\
-40 dBm //“ \
-50 dBm \/ o=
-60 dBm
-70 dBm
CF 2.402 GHz 691 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function Function Result
M1 1 2,4020058 GHz -12.08 dBm
D2 M1 1 -602.0 kHz -20.50 dB
D3 M1 1 631.0 kHz -20.04 dB
n J Measuring... 'llllllll “ 12&13210;2 y
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Test mode : Ch39 2441MHz

jo Att

Spectrum |

Ref Level 21.70 dBm

=)

Offset 1.70 dB & RBW 30 kHz

30 dB & SWT 2.5ms @ VBW 100 kHz Mode Auto FFT

@ 1Rm View

10 dem

-20.41 dB|
625.20 kHz

D3[1]

0 dBm

M1[1] -10.05 dBm

2.44100580 GHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

CF 2.441 GHz

691 pts Span 2.0 MHz

Marker

Type | Ref | Trc |

X-value | Y-value |  Function | Function Result

M1
D2
D3

M1
M1

1 2.4410058 GHz
1 -607.8 kHz
1 625.2 kHz

-10.05 dBm
-20.05 dB
-20.41 dB

Jl

S —
12.11.2016

| FEEEEEE 15:15:35

J Measuring...

Test mode : Ch78 2480MHz

Spectrum | %I
Ref Level 21.70 dBm Offset 1.70 dB @ RBW 30 kHz
jo Att 30cdB @ SWT 2.5ms @ VBW 100 kHz Mode Auto FFT
@ 1Rm View
M1[1] -11.13 dBm
2.48000580 GHz
10 dém D2[1] -20.01 dB
-604.90 kHz
0 dem
M1
o A
-20 dBm /_\_,\'
-30 dBm L ‘f‘i‘\
-40 dBm //_‘ \
'{D_fin—j\/' \/_
-60 dBm
-70 dBm
CF 2.48 GHz 691 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result
M1 1] 2.4800058 GHz -11.13 dBm
D2 M1 1 -604.9 kHz -20.01 dB
D3 M1 1 625.2 kHz -20.22 dB
— ]
n J Measuring... 'llllllll _ mi;llz:;g y
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5.6 Peak Output Power Measurement

5.6.1 Test Equipment

Calibration
SERIAL Calibration Due date Interval
EQUIPMENT MODEL MANUFACTURE NUMBER (year/month/date)
Spectrum FSV30 ROHED&SCHWARZ | 100832 2017/09/07 1 Year
Analyzer
DC Power Supply UDP-6015R Unicorn tech 131007 2017/09/10 1 Year

5.6.2 Test Limit

The maximum peak power shall be less than 1 Watt (30dBm).

Note: If transmitting antenna of directional gain greater than 6dBi is used, the peak output power
from the intentional radiator shall be reduced below the above stated value by the amount in
dB that the direction gain of the antenna exceeds 6dBi, In case of point-to-point operation, the
limit has to be reduced by 1dB for every 3dB that the directional gain of the antenna exceeds
6dBi.

5.6.3 Measurement Procedure

1. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v03r05.
2. The RF output of EUT was connected to the power meter. The path loss was compensated to
the results for each measurement.
3. Set to the maximum output power setting and enable the EUT transmit continuously.
4. Measure the conducted output power with cable loss and record the results in the test
report.

5.6.4 Test SET-UP (Block Diagram of Configuration)

PC Power Sensor [_— EUT

5.6.5 Test Result

Test Frequency Conducted Max. Limit
Mode Channel (MHz) Peak Power (dBm) Result
(dBm)
Low 2402 5.09 <30 Pass
GFSK Middle 2441 3.51 <30 Pass
High 2480 3.02 <30 Pass
Low 2402 2.53 <30 Pass
m/4-DQPSK Middle 2441 3.90 <30 Pass
High 2480 2.55 <30 Pass
Low 2402 2.40 <30 Pass
8DPSK Middle 2441 4.17 <30 Pass
High 2480 2.83 <30 Pass
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5.7 Radiated Spurious Emission

5.7.1 Test Equipment

EQUIPMENT MODEL MANUFACTURE | SERIAL NUMBER | CalibrationDuedate | . ion interval
(year/month/date)
EMI Receiver ESR Rohde & Schwarz 101320 2017/03/25 1 Year
Bilog Antenna VULB9160 Schwarzbeck 9160-3052 2017/10/06 2 Year
Antenna Mast(4m) AM-4.0 MATURO AM4.0/225/17240915 - -
Antenna Mast(2m) AM-2.5 MATURO AM2.5/226/17240915 - -
Positioner Controller C02000 MATURO NCU/459/17240915 -
Loop Antenna HEH2-Z2 Rohde & Schwarz 881056/6 2017/01/06 2 Year
SCHWARZBECK
Horn Antenna BBHA 9120 D BBHA 9120 D 234 2017/09/03 2 Year
MESS-ELEKTRONIK
SCHWARZBECK oy
Horn Antenna BBHA 9170 BBHA9170157 2017/11/14 ear
MESS-ELEKTRONIK
Amplifier LPA-10-20 RF Bay 11160801 2017/03/25 1 Year
RF Amplifier PAM-118A COM-POWER 551019 2017/07/20 1 Year
RE_10m CHAMBER N/A SY Corp. N/A N/A ;

5.7.2 Test Limit

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious
must be at least 20 dB below the highest emission level within the authorized band. If the output
power of this device was measured by spectrum analyzer, the attenuation under this paragraph shall
be 30 dB instead of 20 dB. In addition, radiated emissions which fall in the restricted bands must
also comply with the FCC section 15.209 limits as below.
Note: Wireless charger configuration was evaluated.

Frequency (MHz) Ifield Strength Measurement distance
(microvolts/meter) (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
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5.7.3 Test Procedure

1. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v03r05.

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

3. The EUT was placed on a turntable. For emissions testing at or below 1 GHz, the table height was
80cm above the reference ground plane. For emission measurements above 1 GHz, the table
height was 1.5m.

4. The EUT was set 3 meters from the interference receiving antenna, which was mounted on the top
of a variable height antenna tower. The radiation measurements are tested under 3-axes(X,Y,Z)
position(X denotes lying on the table, Y denotes side stand and Z denotes vertical stand), After
pre-test, It was found that the worse radiation emission was get at the X position. So the data
shown was the X position only.

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

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

7. Use the following spectrum analyzer settings and peak emission levels are measured :

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

(2) Set RBW (9-150kHz: 200Hz, 0.15-30MHz: 9kHz, 30-1000MHz: 120kHz, above 1GHz: 1MHz).

(3) VBW = 3 x RBW ; Sweep = auto; Detector function = peak; Trace = max hold

o O

For average measurement:

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

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

8. Measure and record the results in the test report.
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5.7.4 Test SET-UP (Block Diagram of Configuration)

(A) Radiated Emission Test Set-Up, Frequency Below 30MHz
RX Antenna

EUT

Metal Full Soldered Ground Plane
Spectrum Analyzer

/ Receiver v

(B) Radiated Emission Test Set-Up, Frequency Below 1000MHz

Ant. Tower

1-4m
Variable
EUT& L 3m
Support Unjts !
’_IX__X_‘ Turn Table
. e
80c1n|
=+
Ground Plane
Test Receiver
e |
o o O O
A © O O G=
(c) Radiated Emission Test Set-Up, Frequency above 1000MHz
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units I |
Turn Table
/ Absorber
t500n] R
L T
Ground Plane
Test Receiver
\\ I [ —
o O O 0O
M""‘ O O O Gy
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5.7.5 Test Procedure

1. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v03r05.

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

3. The EUT was placed on a turntable. For emissions testing at or below 1 GHz, the table height was
80cm above the reference ground plane. For emission measurements above 1 GHz, the table
height was 1.5m.

4. The EUT was set 3 meters from the interference receiving antenna, which was mounted on the top
of a variable height antenna tower. The radiation measurements are tested under 3-axes(X,Y,Z)
position(X denotes lying on the table, Y denotes side stand and Z denotes vertical stand), After
pre-test, It was found that the worse radiation emission was get at the X position. So the data
shown was the X position only.

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

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

7. Use the following spectrum analyzer settings and peak emission levels are measured :

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

(2) Set RBW (9-150kHz: 200Hz, 0.15-30MHz: 9kHz, 30-1000MHz: 120kHz, above 1GHz: 1MHz).

(3) VBW = 3 x RBW ; Sweep = auto; Detector function = peak; Trace = max hold

o O

For average measurement:

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

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

8. Measure and record the results in the test report.
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5.7.5 Test Result

5.7.5.1 Frequency Below 30MHz

Frequency | Reading | Polari- | Correction | Regylt Limit Margin
zation Factor State
[MHZz] [dB pV] [HIV] [dB] [dB pV/m] | [dB pV/m] [dB]
- - - - - - - PASS

Remark: §15.31(0)_The amplitude of spurious emissions from intentional radiators and emissions from
unintentional radiators which are attenuated more than 20 dB below the permissible value
need not be reported unless specifically required elsewhere in this part.

5.7.5.2 Frequency Below 1000MHz
Test mode: Ch00:2402MHz Vertical

BWS TECH INC.
am Full Chamber

Level (dBuVim)

B0
?0 I B e —E——————E—————————————S—————————————————————————————————
Bu .........................
FCC 15 CLASS B
50 ............... - {7
oyt -« -0t
30— T T T T T T T
0 . 100 200 500 1000
Frequency (MHz)
Read Limit Over A/Pos T/Pos
Freq Level Factor Lewvel Line Limit Remark
MHz dBuy dB /m u'/m dBuV/m dB cm deg
1 44.59 60.80 -27.13 48 49.08 -6.33 376 54 Peak
2 52.39 59.84 -26.84 45 49.08 -7.00 320 45 Peak
3 p 62.21 61.79 -28.11 48 48.08 -6.32 151 265 Peak
4 178.76 51.66@ -26.29 18 43.50 -18.19 122 158 Peak
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Test mode: Ch00:2402MHz Horizontal

BWWS TECH IMC.
3rm Full Chamber

Level (dBuW/mj)

ASS B

80
70|
60
FCC 15 CL
50 ...............
7| MM S S S S I U DO S ——
301
630 50 100 200 500
Frequency (MHz)
Read Limit Over A/Pos T/Pos
Freq Lewvel Factor Level Line Limit Remarik
MH=z dBu' dB /m uV/m dBuV Sm db cm deg
1 42 .15 56.27 -27.44 28 49.09 -11.17 300 45 Pealk
2 p 55.41 57.25 -27.23 32 46.68 -9.98 306 65 Pealk
3 65.34 58.51 -28.56 31 48.0¢ -19.05 E1505] 65 Peak
4 267.55 51.91 -25.41 21 46.08 -19.59 135 245 Peak
5 922.52 37.92 -12.71 15 46.0€ -20.79 11& 45 Pealk

Test mode: Ch39:2441MHz Vertical

1000

BWWS TECH INC.
am Full Chamber

Lewvel (dBuVim)

30
?U I e R e R e R NS HRES——E—————EEE————————————————————————(—
BU SN SENS —
FCC 15 CLASS B
50 ........ r
40
oK oL I B, | Y Ll L e e’
030 56 1IZIIO 200 500 1000
Frequency (MHz)
Read Limit Over A/Pos T/Pos
Freq Level Factor Lewvel Line Limit Remarilc
MH=z dBuy dB/m uv/m dBuVm db om deg
1p 52.76 64.55 -26.87 77 48,08 -2 .32 336 65 Pealk
2 61.56 64.78 -28.01 69 4.8 -3.23 318 45 Pealk
3 229.29 53,77 -27.22 21 46.08 -19.45 136 275 Peak
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Test mode: Ch39:2441MHz Horizontal

BwwS TECH INC.
3Am Full Chamber

BWN =

Level {dBuVWim)

80

60

50

10

30

10—

Frequency {(NMHz)

200

500

FRead Limit Over A/Pos T/Pos
Freq Lewvel Factor Level Line Limit Femark
MHz dBuy dB /m uv/m dBuv /m dB cm deg
P 65.11 57.58 -28.52 28 49.00 -11.062 34 66 Peal
172.68 53.82 -25.84 25 43.5@ -15.52 11& 265 Pealk
303.54 54.45 -24.05 33 46.00 -15.60 109 45 Peak
925.76 38.91 -12.71 20 46.00 -19.80 10& 288 Pealk

Test mode: Ch78:2480MHz Vertical

1000

BWWS TECH IMNC.
am Full Chamber

80

Level {dBu\im)

60

50

C 15

10

30

10)

Frequency (MHz)

200

Read Limit Over A/Pos T/Pos
Freq Lewvel Factor Level Line Limit Remark
MH=z dBuy dB/m uV/m dBuV/m dbB cm deg
1] 47.33 61.39 -26.81 54 48.88 -5.42 319 65 Peak
63.98 61.11 -28.36 43 48.08 -7.25 300 B85 Peak
267.55 5@.67 -25.41 18 46.00 -20.74 125 245 Peak

1000
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Test mode: Ch78:2480MHz Horizontal

BWWS TECH INC.
3m Full Chamber

Level {dl?-_ll\."."lll} .

80

o A — S R R—

&0Fk———hrHtmHm— e - e  — |

1 I N O I O T

10 [ S S N

s
aol— it N
Wiy
10}
0 200 1000
Frequency {MHz)
Read Limit Over AfPos T/Pos
Freq Level Factor Level Line Limit Remark
MHz dBuv dB/m uv/m dBuV/m dB cm deg
1p 47 .33 61.39 -26.81 54 d@.98 -5.42 318 65 Peak
2 63.98 6l1.11 -28.36 43 49.98 -7.25 300 85 Peak
3 267.55 50.67 -25.41 18 4d6.080 -20.74 125 245 Peak
Report No: BWS-16-RF-0006 Page Number: 36 of 43

FCC Test Report

BWS TECH Inc. Data of Issue: September 30, 2016



Testing
Laboratory

IECEE CBTL, KOLAS

Shinhan NEC
FCC ID : 2AKBONECB700

5.7.5.3 Frequency above 1 GHz

Frequency | Reading | CR.T | SOTCtor | Result | Limit | Margin | poc,
[MHZz] [dB pV] [HIV] [dB] [dB pW/m] | [dB pV/m] [dB]
4962.12 42.15 v 13.36 55.51 74.0 18.49 Peak

Remark: Correction Factor[dB] = Antenna Factor[dB] + Cable Factor[dB] — Pre-amplifier Factor[dB],
Result [dB 4//m] = Reading [dB pV] + Correction Factor [dB],
Margin[dB] = Limit [dB 4V//m] - Result [dB xV//m]
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[Radiated Band Edges Test]
Test Mode:  Channel 00: 2402MHz Vertical

BwwWS TECH IMC.
3 Full Chamber

Level (dBuVW/im)

100
80 FCC 1
60 \
1 k l
50 WMMWMWWWWM pERITE
30
T S S— N
02350 2410
Frequency (MHz)
Read Limit Over A/Pos T/Pos
Freq Level Factor Lewel Line Limit Remark
MHz dBuy dB/m u/m dBuv/m dB cm deg
1 p 2388.35 55.64 -7.57 253 T4.08 -25.93 15@ 165 Peak
Test Mode:  Channel 00: 2402MHz Horizontal
BwWS TECH INC.
3m Full Chamber
100 Level (dBuVW/im)
80 FCC 15{2:;? ABOVE 16
?0 :ll .............................
G0 ; ; ; /‘ \
1 :
50 R LV FURE P T | N TR R S T SR S e T T
40} | — .
30
10
02350 - . - - - 2410
Frequency (MHz)
Read Limit Over A/Pos T/Pos
Freq Lewvel Factor Level Line Limit Remarik
MHz dBuy dB/m u/m dBuv/m dB cm deg
1 p 2389.31 55.96 -7.58 262 T4.08 -25.62 15@ 235 Pealk
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Test Mode: Channel 78: 2480MHz Vertical

BwWws TECH IMNC.
3rm Full Chamber

100 Lewvel (dBuvim)

90—

80

FCC 15.247 ABOVE 1G

Tol—

60
50 J/

w—
30— I I
20
10
024?5 2478, 2480. 2482, 2484, 2486. 2488, 2490, 2492, 2494, 2496. 2498, 2500
Frequency (MHz)
Read Limit Over AfPos T/Pos
Freq Lewvel Factor Lewel Line Limit FRemark
MHz dBul dB /m uv'/m dBu /m dB om deg
1 p 2483.48@ 57.68 -7.98 285 TJ4.08 -24.99 15 175 Pealk

Test Mode: Channel 78: 2480MHz Horizontal

BwWS TECH INGC.
3m Full Chamber

100 LE‘Ve_I {II:IBI.IV.'I.II}

80

FCC 15.247 ABOVE 16

60
50

20 SN S — -

10— e

G24]"5 2478,  2480. 2482, 2484, 2486. 2488. 2490, 2492, 2494, 2496. 2498, 2500

Frequency (MHz)

Read Limit Over AfPos T/Pos
Freq Level Factor Lewel Line Limit Femark
MHz dBuy dB/m uv/m dBuv/m dbB cm deg

1 p 2482.38 56.86 -7.98 278 74.89 -25.12 15@ 198 Peak

Remark: Correction Factor[dB] = Antenna Factor[dB] + Cable Factor[dB] — Pre-amplifier Factor[dB],
Result [dB 4//m] = Reading [dB uV] + Correction Factor [dB],
Margin[dB] = Limit [dB 4//m] - Result [dB 4//m]
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5.8 Conducted Spurious Emission

5.8.1 Test Equipment

Calibration
SERIAL Calibration Due date Interval
EQUIPMENT MODEL MANUFACTURE NUMBER (year/month/date)
Spectrum FSV30 ROHED&SCHWARZ | 100832 2017/09/07 1 Year
Analyzer
DC Power Supply UDP-6015R Unicorn tech 131007 2017/09/10 1 Year

5.8.2 Test Limit

According to §15.247(d), in any 100 kHz bandwidth outside the frequency bands in which the spread
spectrum intentional radiator in 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
in15.209(a).

5.8.3 Test Procedure

Set the spectrum analyzer in the following setting in order to capture the lower and upper
band-edges of the emission:

PEAK: RBW=VBW=1MHz / Sweep=AUTO

5.8.4 Test SET-UP (Block Diagram of Configuration)

EUT 11 Spectrum Analyzer
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5.8.5 Test Result

[Conducted Spurious Emission Test]

Test mode: 2402MHz

Spectrum I

&)

Ref Level 21.70 dBm
j ALt 30 dB

Offset 1.70 dB @ RBW 1 MHz
SWT  75ms VBW 1 MHz

Mode Auto Sweep

@ 1Pk View

10 dBm—py

D2[1]

bl

0 dBm

M1[1]

-44.26 dB
17.8150 GHz
4.67 dBm
2.3970 GHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

e e

RPN YTV TN Y P

-60 dBm

-70 dBm

Start 30.0 MHz

691 pts

Stop 25.0 GHz

(Marker
Type | Ref | Trc |

X-value | Y-value |

Function

| Function Result |

M1| [ 1]
p2| mi| 1

4.67 dBm

2.307 GHz | |
-44.26 dB |

17.815 GHz

)

T

Measuring...

G e ~

17:50:00

Test mode: 2480MHz

Spectrum I

=)

Ref Level 21.70 dBm
j ALt 30 dB

Offset 1.70 dB @ RBW 1 MHz
SWT  75ms VBW 1 MHz

Mode

Auto Sweep

@ 1Pk View

10 dBm—

Mi[1]

3

0 dBm

p2[1]

4.96 dBm
2.4690 GHz
-44.66 dB
17.7430 GHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

L Ans MJ\JM“W

-60 dBm

ot Wm”%““”"“‘

-70 dBm

Start 30.0 MHz

691 pts

Stop 25.0 GHz

(Marker
Type | Ref | Trc |

X-value | Y-value |

Function

| Function Result |

M1| [ 1]
p2| mi| 1

4.96 dem

2.469 GHz | |
-44.66 dB |

17.743 GHz

)

T

Measuring...

T e ~

17:51:18
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[Conducted Band Edges Test]

Test mode: 2402MHz

Spectrum I

=)

Ref Level 21.70 dBm
j ALt

Offset 1.70 dB & RBW 1 MHz
30 dB @ SWT 10 ms vBWwW 1 MHz

Mode Auto Sweep

@ 1Pk View

10 dBm

m2[1] -47.46 dBm

2.3900040 GHz

0 dBm

M1if1] M1 5.04 dBm

/?,_-]1'2 1600 GHz

-10 dBm

/ \
/ \

-20 dBm

[ 1\

-30 dBm

\

-40 dBm

Qgﬁmm.w st Ak it AN praimspn et

dBm

N

i A by

-60 dBm

-70 dBm

Start 2.38 GHz 691 pts

Stop 2.405 GHz

(Marker

Type | Ref | Trc | X-value | Y-value |
i

Function | Function Result |

M1

| 2.4D216 GHz |
M2 |

2,350004 GHz

5.04 dem

1] -47.46 dém |

)

| Measuring... "...“I' “

17:33:07

4

Test mode: 2480MHz

Spectrum I

=)

Ref Level 21.70 dBm
j ALt

Offset 1.70 dB & RBW 1 MHz
30 dB @ SWT 10 ms vBWwW 1 MHz

Mode Auto Sweep

@ 1Pk View

10 dBm—tr

m2[1] -42.15 dBm

2.4835090 GHz

1

0 dBm

M1[1] 5.14 dBm

2.4798360 GHz

\

-104dBm

-20 dBm

-30 dBm

-40 dBm

"
50 dBm .

|t bt sl bt s b A b A B g e A i

-60 dBm

-70 dBm

Start 2.478 GHz 691 pts

Stop 2.496 GHz

(Marker

Type | Ref | Trc | X-value | Y-value |

Function | Function Result |

M1| 1| 2.479836 GHz | 5.14 dem |
M2 | 1 2.483509 GHz -42.15 dm |

| ]

Measuring...

CHRLE e y

17:30:30
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5.9 Antenna Application

5.9.1 Antenna Requirement

Standard Requirement

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

FCC CFR . " . ) . .
Part connector is prohibited. This requirement d_ogs not apply to carrier current devices
15203 | ©F to devices operated under the provisions of §15.211, §15.213, §15.217,

§15.219, or §15.221. Further, this requirement does not apply to intentional
radiators that must be professionally installed, such as perimeter protection
systems and some field disturbance sensors, or to other intentional radiators
which, in accordance with §15.31(d), must be measured at the installation site.
However, the installer shall be responsible for ensuring that the proper antenna is
employed so that the limits in this part are not exceeded.

For intentional device, according to FCC 47 CFR Section 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. And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of
directional gain greater than 6dBi are used, the power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6dBi.

Antenna Type Frequency Antenna Gain Limit
PCB Pattern Antenna 2.4GHz -2.84 dBi <6dBi
5.9.2 Result

PASS
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