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SECTION 1: Customer information

Company Name : TAIYO YUDEN CO., LTD.

Address : 8-1,Sakae-cho, Takasaki-shi, Gunma 370-8522 ,Japan
Telephone Number : +81-(0)27 324 2313

Facsimile Number : +81-(0)27 324 2314

Contact Person : Mitsuo Takagi

SECTION 2: Equipment under test (E.U.T.)
21 Identification of E.U.T.

Type of Equipment : Bluetooth Dual-mode Module

Model No. : EYSGCC

Serial No. : Refer to Section 4, Clause 4.2

Rating : DC 2.7 V to 4.3 V(Typical DC 3.7 V)

Receipt Date of Sample : May 22, 2017

Country of Mass-production : Japan

Condition of EUT : Engineering prototype

(Not for Sale: This sample is equivalent to mass-produced items.)

Modification of EUT : No Modification by the test lab

UL Korea, Ltd. Suwon Laboratory
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2.2 Product Description

Model: EYSGCC (referred to as the EUT in this report) is a Bluetooth Dual-mode Module.

Radio Specification

[Bluetooth]

Radio Type : Transceiver

Frequency of Operation : 2402 MHz - 2480 MHz
Modulation : FHSS

Power Supply (radio part input) : DC3.7V

Antenna type : PCB Antenna

Antenna Gain : -0.8 dBi

Clock frequency (Maximum) : 26MHz

UL Korea, Ltd. Suwon Laboratory

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
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SECTION 3: Test specification, procedures & results

3.1 Test Specification

Test : FCC Part 15 Subpart C

Specification FCC Part 15 final revised on June 14, 2017 and effective July 14, 2017

Title

FCC 47CFR Part15 Radio Frequency Device Subpart C Intentional Radiator
Section 15.207 Conducted limits

Section 15.247 Operation within the bands 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz

*The revision on June 14, 2017, does not affect the test specification applied to the
EUT.
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3.2 Procedures and results
Item Test Procedure Specification Worst Margin Results Remarks
FCC: ANSI C63.10-2013 FCC: Section 15.207 PK
Conducted 6. Standard test methods *2) 25.7 dB, 3.696 MHz, L .
. Complied |-
Emission PK
IC: RSS-Gen 8.8 IC: RSS-Gen 8.8 13.62 dB, 27.24 MHz, N
Carrier FCC: FCC Public Notice FCC: Section15.247(a)(1)
DA 00-705 .
Frequency Complied |Conducted
Separation IC: - 1C: RSS-247 5.1 (b)
FCC: FCC Public Notice . .
20dB ) DA 00-705 FCC: Section15.247()(1) Complied |Conducted
Bandwidth IC: - IC: RSS-247 5.1 (3)
Number of Ei%oF%% Public Notice - section15.247(a)(1) i)
Hopping See data. Complied [Conducted
Frequency IC: - IC: RSS-247 5.1 (d)
FCC: FCC Public Notice . .
Dwell time DA 00-705 FCC: Section1S.247(@)(1)ii) Complied [Conducted
IC: - 1C: RSS-247 5.1 (d)
. FCC: FCC Public Notice . .
Maximum Peak DA 00-705 FCC: Section15.247(a)(b)(1) Complied  |Conducted
Output Power  [|C: RSS-Gen 6.12 IC: RSS-247 5.4 (b)
Spurious Ei%olz%% Public Notice  rcc. Section15.247(d) Conducted
Emission & 7.85dB (9kHz to 26.5GHz)/
IC: RSS-247 5.5 2246.00 MHz, AV, Complied  |Radiated
Band Edge IC: RSS-Gen 6.13 RSS-Gen 8.9 Horizontal (above 9 kHz)
Compliance RSS-Gen 8.10 «)
Note: UL Korea, Inc.’s EMI Work Procedures No. UL-QI-1720(00), UL-QI-1723(00), UL-QI-1724(00), UL-QI-1725(00),

UL-QI-1726(00), UL-QI-1728(00), UL-QI-1730(00), UL-QI-1731(00)
*1) Radiated test was selected over 9 kHz based on section 15.247(d).
*2) CISPR22 Limit applied on the test plot.

* In case any questions arise about test procedure, ANSI C63.10: 2013 is also referred.

FCC Part 15.31 (e)

This EUT provides stable voltage (DC 1.35V) constantly to RF Module regardless of input voltage. Therefore, this
EUT complies with the requirement.

FCC Part 15.203 Antenna requirement

It is impossible for end users to replace the antenna, because the antenna is mounted inside of the EUT. Therefore, the
equipment complies with the antenna requirement of Section 15.203.

3.3 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99% Occupied IC:RSS-Gen 66 [IC: - N/A - Conducted

Bandwidth

Other than above, no addition, exclusion nor deviation has been made from the standard.
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Page
Issued date
FCCID
34 Uncertainty
EMI
Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the
apparatus:
PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32dB
Radiated Disturbance, Below 1GHz 4.14 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

Uncertainty figures are valid to a confidence level of 95%.

35 Test Location

UL Korea, Ltd. Suwon Lab. IAS Lab. code: TL-637
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea
Telephone: +82 31 337 9902, Facsimile: +82 31 213 5433

. IC . . Width x Depth x  iSize of reference ground plane (m) Maximum

Test site Registration Height (m) / horizontal conducting plane measureme
Number g gp nt distance

No.1 semi-anechoic |, 0, 111 19.1x9.1x6.3 23x23 am

chamber

No.2 semi-anechoic
2324M -1 9.1 x9.1 x6.3 2.3x2.3 3m

chamber

No.1 shielded room - 4.0x3.4x3.0 N/A -

No.2 shielded room - 4.0x3.4x3.0 N/A -

No.3 shielded room - 4.6 x4.0x3.0 4.6 x4.0 -

3.6 Test data, Test instruments, and Test set up

Refer to APPENDIX.
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SECTION 4: Operation of E.U.T. during testing
4.1 Operating Mode(s)
Bluetooth (BT): Transmitting (Tx), Payload: PRBS9
Details of Operating Mode(s)
Test Item Mode Tested frequency
Conducted Emission Tx (Hopping Off) DH5 2480 MHz
Spurious Emission Tx (Hopping Off) DH5, 3DH5 2402 MHz
(Conducted/Radiated) 2441 MHz
2480 MHz
Carrier Frequency Separation Tx (Hopping On) DH5, 3DH5 2402 MHz
2441 MHz
2480 MHz
20dB Bandwidth Tx (Hopping Off) DH5, 3DH5 2402 MHz
2441 MHz
2480 MHz
Number of Hopping Frequency Tx (Hopping On) DH5, 3DH5 -
Dwell time Tx (Hopping On), -
-DH1, DH3, DH5
-3DH1, 3DH3, 3DH5
Maximum Peak Output Power Tx (Hopping Off) DH5, 2DH5, 3DH5 2402 MHz
2441 MHz
2480 MHz
Band Edge Compliance Tx DH5, 3DH5 2402 MHz
(Conducted) -Hopping On 2480 MHz
-Hopping Off
99% Occupied Bandwidth Tx DH5, 3DH5 2402 MHz
-Hopping On 2441 MHz
-Hopping Off 2480 MHz
*As a result of preliminary test, the formal test was performed with the above modes, which had the
maximum payload length (except Dwell time test)
*2DH mode (2Mb/s EDR: pi/4DQPSK) was excluded for other tests than power measurement by using
3DH mode (3 Mb/s EDR: 8DPSK) as a representative.
* It is considered that the non-tested packet type (e.g. inquiry) can be omitted as it is complied with above al
test items based on Bluetooth Core specification.
*EUT has the power settings by the software as follows;
Power settings: BDR: Ext.=255, Int.=50
EDR: Ext.=255, Int.=50
Software: CSR Blue Test 3 2.6.2.632
*This setting of software is the worst case.
Any conditions under the normal use do not exceed the condition of setting.
In addition, end users cannot change the settings of the output power of the product.

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
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4.2

Configuration and peripherals

DC3.7V

(Open)

C TCI: AC 120 V / 60 Hz

[Radiated test, Conducted Emission test set-up]

DC ATV

TG: A 120V 1 60 Hz

[Antenna port conducted test set-up]

* Cabling and setup(s) were taken into consideration and test data was taken under worse case conditions.

Description of EUT

No. Item Model number Serial number Manufacturer Remarks
A Bluetooth dual mode EYSGCC 0000A4170417 *1) TAIYO YUDEN EUT
module AC3FA40017B1 *2) CO.,LTD
B Module Jig PB-TE8635-3 AC3FA40017AF *1) TAIYO YUDEN
AC3FA40017B0 *2) CO.,LTD
C DC Power supply E3640A MY54236144 Agilent

*1) Used for Antenna Terminal conducted test

(Cable loss of module jig already applied correction factor of spectrum analyzer and offset of power meter)
*2) Used for Conducted Emission test and Radiated Emission test

List of cables used

No. Name Length (m) Shield Remarks
Cable Connector
1 Signal & DC 0.2 Unshielded Unshielded Use only radiated and
conducted emission test
2 DC 2.0 Unshielded Unshielded -
3 USB 0.3 Unshielded Unshielded -
4 AC 15 Unshielded Unshielded -

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902
UL Korea, Ltd. Confidential
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SECTION 5: Conducted Emission

Test Procedure and conditions

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the horizontal
ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise noted as quasi-peak or
average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

The test results and limit are rounded off to one decimal place, so some differences might be observed.

Detector : QP and CISPR AV
Measurement range :0.15 MHz - 30 MHz
Test data : APPENDIX

Test result : Pass

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
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SECTION 6: Radiated Spurious Emission

Test Procedure

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz and 150 cm for above 1GHz.
The EUT is configured in accordance with ANSI C63.10. The EUT is set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection measurements or 120 kHz for
quasi-peak detection measurements. Peak detection is used unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to 3 MHz for peak
measurements.(Pre-scans to detect harmonic and spurious emissions, the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 30 KHz for peak measurements.)

For band edge measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video bandwidth is set to 3
MHz for peak measurements and 1/T (on time) for average measurement.

GFSK = 1/T =1/0.0029S = 350Hz.

The minimum VBW was 350Hz, but test receiver (ESU40) couldn’t set value 350Hz. Due to this reason, testing VBW was
set to 500Hz (Worst cases).

The spectrum from 1GHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and highest channels in
the 2.4 GHz band. (From 30MHz to 1GHz, test was performed with the EUT set to transmit at the channel with highest
output power)

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is rotated through 360
degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters above the ground plane to further
maximize the emission. Measurements are made with the antenna polarized in both the vertical and the horizontal positions.

Note : Emission was pre-scanned from 9KHz to 30MHz; No emissions were detected which was at least 20dB below the
specification limit (consider distance correction factor). Per FCC part 15.31(0), test results were not reported.

Test Antennas are used as below;

Frequency 30 MHz to 1 GHz Above 1 GHz

Antenna Type Bilog Horn

Frequency Below 1 GHz Above 1GHz

Instrument used Test Receiver Test Receiver

Detector QP PK AV

IF Bandwidth BW 120 kHz Spurious Spurious
RBW: 1 MHz RBW: 1 MHz
VBW: 3 MHz VBW: 500 Hz
Band Edge Band Edge
RBW: 1 MHz RBW: 1 MHz
VBW: 3 MHz VBW: 500 Hz

Test Distance 3m 3 m (1GHz - 26.5GHz)

- The carrier level and noise levels were confirmed at each position of X, Y and Z axes of EUT to see the position of

maximum noise, and the test was made at the position that has the maximum noise.

The test results and limit are rounded off to one decimal place, so some differences might be observed.

Measurement range
Test data
Test result

130 MHz - 26.5 GHz

: APPENDIX
: Pass
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SECTION 7: Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connected to the antenna port.
Test Span RBW VBW Sweep time Detector | Trace Instrument used
20dB Bandwidth 3 MHz 30 kHz 100 kHz Auto Peak Max Hold Spectrum Analyzer
. . . > Three
99% O.CCUp'Ed En(_)ug_h W'd.th todisplay | 1t05 % times Auto Sample Clear write | Spectrum Analyzer
Bandwidth emission skirts of OBW
of RBW
g/laxmum Peak 10 MHz 3MHz 50MHz Auto Peak Max Hold Spectrum Analyzer
utput Power
AVG Output Power | - - - - flv)erage - Power meter
Carrier Frequency 3 MHz 100 kHz | 300 kHz Auto Peak Max Hold Spectrum Analyzer
Separation
Number of Hopping 30 MHz 300 kHz 910 kHz Auto Peak Max Hold Spectrum Analyzer
Frequency
As necessary
. 300 kHz, | 300 kHz, capture Clear
Dwell Time Zero Span 8 MHz 50 MHz the entire dwell time Peak Write Spectrum Analyzer
per hopping channel
9 kHz to 150 kHz 200 Hz 620 Hz
Conducted Spurious
Emission *2)p 150 kHz to 30 MHz 10 kHz 30 kHz Auto Peak Max Hold | Spectrum Analyzer
30 MHz to 26.5 GHz 100 kHz 300 kHz
Conducted Spurious
Edmg;:s'on Band 10 MHz 100kHz | 300kHz | Auto Peak Max Hold | Spectrum Analyzer
compliance

*1) Reference data

*2) In the frequency range below 30MHz, RBW was narrowed to separate the noise contents.

Then, wide-band noise near the limit was checked separately, however the noise was low enough as shown in the chart.

(9 kHz - 150 kHz: RBW = 200Hz, 150 kHz - 30 MHz: RBW =10 kHz).

The test results and limit are rounded off to two decimals place, so some differences might be observed.

Test data
Test result

: APPENDIX

: Pass
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APPENDIX 1: Test data

Conducted Emission

Test place Suwon Lab. No.3 Shield room 3
Report No. 4787971961-E2V2
Date June 21, 2017
Temperature / Humidity 25deg. C/41%RH
Engineer JH Park
Mode Tx, Hopping Off, DH5, 2480MHz
Line 1 Plot
WQOUL SUWGON Lab AC Shield Room 21 Jun 2817 17:37:54
Conducted RFI Uoltage
Project No:4787371961
90 Client Name:Taiyo
Config:EUT
Mode :AC_| ine_BT
80 Test by:JH Park
78
O
] I
é 60 S e CISPR B2 Cines § 1TE OF
o
% 58
3
o
3 4p
&
L
39 1.1
: [ 5 kbbbl MW
f . S b T sl .
. 9 ,
o 2 4 8 b 1) A f
R S S VRN - U T 2= UV SO AU | I WS
18
15 i @ 30
Frequency (MHz)
Range (Hz) Det RBU VB Avg Typ Sueep Pis  #Sups/Mode  Lobel Range CHHz) Det RBW VB fvg Typ Sueep. Pt=  fSups/fade  Label
1 5-38 Plev 9l 6dB OkH: 3318 1/URIT Pho: 1
Line 2 Plot
WBQUL SUWON Lab AC Shield Room 21 Jun 2817 17:37:54
Conducted RFI Uoltoge
Project No:4787371961
el Client Name:Taiyo
Config:EUT
Mode :AC_I ine_BT
80 Test by:JH Park
78
=z
5 —
E 68 § R CISPR 22 Class B ITE OF
o —
9 58 23
T] g
>
2 48
o0
S
38 : 2]
_ 13 15 17 : ) = 2R T TR TN AT YR PO
U IS ARV IOV 2.2 G U POV Wy ooy ST L AL 2 Lt i A P ;
L o 4y
14 16 [ ! ul __MMW
RNWJWWI&VAAWMW A A
10
15 i ] 3B
Frequency (MHz)
Range (Hz) Det RBU VB Avg Typ Sueep Pt  #Sups/Mode  Lobel Range CHHz) Det. RBW VB fvg Typ Sueep. Pte  #Sups/Made  Label
2:.15-38 Pl 9k (-6dB) - - 18/9%kHz 3318 1/WRIT Phase N
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LINE 1 RESULTS
Trace Markers
Phase L1 .15 - 30MHz
Marker Frequency Meter Det 101837_w CABLELOS Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading ith S(dB) Reading Class B ITE (dB) Class B ITE (dB)
(dBuV) ex-cord_L (dB(uVolts QP AV
1 )
1 492 14.48 Pk 9.9 2 24.58 56.13 -31.55 - -
2 483 5.2 Av 9.9 .2 15.3 - - 46.29 -30.99
3 771 15.82 Pk 9.9 .2 25.92 56 -30.08 - -
4 .762 4.3 Av 9.9 2 14.4 - - 46 -31.6
5 1.464 16.43 Pk 9.8 3 26.53 56 -29.47 - -
6 1.464 6.99 Av 9.8 3 17.09 - - 46 -28.91
7 1.95 17.3 Pk 9.7 3 27.3 56 -28.7 - -
8 1.95 8.41 Av 9.7 3 18.41 - - 46 -27.59
9 3.696 20.2 Pk 9.8 3 30.3 56 -25.7 - -
10 3.696 15.38 Av 9.8 3 25.48 - - 46 -20.52
11 18.366 18.26 Pk 10.3 4 28.96 60 -31.04 - -
12 18.366 11.47 Av 10.3 4 22.17 - - 50 -27.83
Pk - Peak detector
Av - Average detection
LINE 2 RESULTS
Trace Markers
Phase N .15 - 30MHz
Marker Frequency Meter Det 101837_w  CABLELOS Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading ith S(dB) Reading Class B ITE (dB) Class B ITE (dB)
(dBuV) ex-cord_N (dB(uVolts QP AV
)
13 483 14.34 Pk 9.9 .2 24.44 56.29 -31.85 - -
14 483 5.42 Av 9.9 .2 15.52 - - 46.29 -30.77
15 .762 15.33 Pk 9.9 2 25.43 56 -30.57 - -
16 .762 4.42 Av 9.9 2 14.52 - - 46 -31.48
17 1.464 15.38 Pk 9.8 3 25.48 56 -30.52 - -
18 1.464 6.36 Av 9.8 3 16.46 - - 46 -29.54
19 1.95 16.21 Pk 9.7 3 26.21 56 -29.79 - -
20 1.95 7.41 Av 9.7 3 17.41 - - 46 -28.59
21 3.696 19.8 Pk 9.8 3 29.9 56 -26.1 - -
22 3.696 15.22 Av 9.8 3 25.32 - - 46 -20.68
23 27.24 35.18 Pk 10.9 3 46.38 60 -13.62 - -
24 27.159 6.94 Av 10.9 3 18.14 - - 50 -31.86

Pk - Peak detector

Av - Average detection
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20dB Bandwidth and Carrier Frequency Separation

Test place

Report No.

Date

Temperature / Humidity

Suwon Lab. No.1 Measurement Room / Shielded

Room

4787971961-E2V2
June 16, 2017

22 deg. C/56 % RH

Engineer Seokhwan Hong
Mode Tx, Hopping Off, DH5
Mode Freq. 20dB Bandwidth | Carrier Frequency Limit for Carrier
Separation Frequency separation
[MHZ] [MHZ] [MHZ] [MHZ]
DH5 2402.0 0.937 1.000 >=(0.624
DH5 2441.0 0.933 1.000 >=(,622
DH5 2480.0 0.934 1.000 >=0.623
3DH5 2402.0 1.269 1.000 >=(.846
3DH5 2441.0 1.259 1.000 >=(.839
3DH5 2480.0 1.260 1.000 >=(.840

Limit: Two-thirds of 20dB Bandwidth or 25kHz (whichever is greater).
No limit applies to 20dB Bandwidth.
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20dB Bandwidth and Carrier Frequency Separation

DH5

20 dB Bandwidth

Carrier Frequency Separation

2402 MHz

Keysight Spectrum Aralyoes - Gccupied B
L 5

I Center Freq: 2402000000 GHz

Gh:
‘AvglHold: 1001100

[E=R|=N =
07:33:11 PMJun 16,2017

Keysight Spectrum Aralyzes - Smept 54
L 5
Radio Std: None

2402 MHz

A, :
TR Tde ~e  Trigi FrosRn Aot 100100
AFGaindaw #atten: 20 9B Radio Device: BTS FGain:Low Atten: 40 4B
AMkr2
0 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
og
0 ’

Center 2.402 GHz Span 3 MHz,
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms,

Occupied Bandwidth Total Power 15.9 dBm

880.65 kHz
Transmit Freq Error =166 Hz OBW Power 99.00 %
x dB Bandwidth 936.5 kHz x dB -20.00 dB

Center 2.402750 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 3.000 MHz
Sweep 2.667 ms (20001 pts]

2441 MHz

—
Keysight Spectrum Aralyzer - Gecupied SH.
R 500D

[E=RE=N =

2441 MHz

] Genter Freq: 2.441000000 G

—
Keysight Spectrum Aralyzes - Swept Sh
67:34:20 PMJun 16, 2017 L 510D

He Radio Std: None #avg
rig: Free Run AvglHold: 1001100 FNG: Wide ~+- Trig: Free Run AvglHold: 1001100
HFGalnLow #Atten: 20 6B Radio Device: BTS FGainLow Aten: 40 4B
AMkr2
0 dBidiv Ref 30.00 dBm 10 gBidiv Ref 30.00 dBm
Log
Center 2.441 GHz Span 3 MHz,
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 16.3 dBm
872.52 kHz
Transmit Freq Error -10.469 kHz OBW Power 99.00 %
x dB Bandwidth 933.0 kHz x dB -20.00 dB

Center 2.441000 GHz

[#Res BW 100 kHz

#VBW 300 kHz

Span 3.000 MHz
Sweep 2.667 ms (20001 pts]

2480 MHz

Keysight Spectrum Aralyoes - Gccupied B
L 5

| Center Freq: 2480000000 G

[E=R|=N =

Keysight Spectrum Aralyzes - Smept 54
07:33:48 P Jun 16,2017 AL -

2480 MHz

H Radio Std: None #Avg Type:
Trig: Free Run AvglHold: 1001100 FNG: Wide ~+- Trig: Free Run AvglHold: 1001100
HFGalnLow #Anen: 20 6B Radio Device: BTS FGainLow Aten: 40 4B
r2 00
0 dBidiv Ref 30.00 dBm 10 gBidie_ Ref 30.00 dBm
Log
) ]
Center 2.48 GHz Span 3 MHz,
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 16.4 dBm
874.61 kHz
Transmit Freq Error -9.640 kHz OBW Power 90.00 %
x dB Bandwidth 934.2 kHz xdB -20.00 dB
ICenter 2.479250 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts]
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20dB Bandwidth and Carrier Frequency Separation

3DH5

20 dB Bandwidth
2402 MHz

I Center Freq: 2402000000 GHz
‘AvglHold: 100/100

Carrier Frequency Separation
2402 MHz

Keysight Spectrum Aralyoes - Gccupied B
L 5

[E=R|=N =
07:35:20 MJun 16,2017
Radio Std: None

Keysight Spectrum Aralyzes - Smept 54
L 5

AFGaindaw #Atten: 20 dB

#Avg Type:
NG Vilds e Trig: Free Run AvglHold: 1001100
Radio Device: BTS FGain:Low Atten: 40 4B
AMkr2 1.00
0 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm < dB
og
vay §

Center 2.402 GHz Span 3 MHz,
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms,

Occupied Bandwidth Total Power 14.2 dBm

1.2073 MHz
Transmit Freq Error -1.358 kHz OBW Power 99.00 %
x dB Bandwidth 1.269 MHz x dB -20.00 dB

Center 2.402750 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts;

2441MHz

] Genter Freq: 2.441000000 G

—
Keysight Spectrum Aralyzer - Gecupied SH. ==
L 5000 67.35:42 PMJun 16, 2017

2441 MHz

—
Keysight Spectrum Aralyzer - Smept 54
0 —

He Radio Std: None #avg
rig: Free Run AvglHold: 1001100 FNG: Wide ~+- Trig: Free Run AvglHold: 1001100
HFGalnLow #Atten: 20 6B Radio Device: BTS FGainLow Aten: 40 4B
AMkr2 1.000
0agidy___ Ref 30.00 dBm 10 gl Ref 30.00 dBm 16
Log
4 &
Center 2.441 GHz Span 3 MHz,
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 14.9 dBm
1.2230 MHz
Transmit Freq Error -13.869 kHz OBW Power 99.00 %
x dB Bandwidth 1.259 MHz x dB -20.00 dB
Center 2.441000 GHz Span 3.000 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts]

Keysight Spectrum Aralyoes - Gccupied B
L 5

[E=R|=N =
07:35:58 B Jun 16,2017

eyt Spectrum Arhes - Swept 5
e ) AL ;
| Center Freq: 2480000000 G

2480 MHz

H Radio Std: None #Avg Type:
Trig: Free Run AvglHold: 1001100 FNG: Wide ~+- Trig: Free Run AvglHold: 1001100
HFGalnLow #Anen: 20 6B Radio Device: BTS FGainLow Aten: 40 4B
r2 00
0 dBidiv Ref 30.00 dBm 10 gBidie_ Ref 30.00 dBm
Log
f
{ &
Center 2.48 GHz Span 3 MHz,
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 15.1 dBm
1.2243 MHz
Transmit Freq Error -13.415 kHz OBW Power 90.00 %
x dB Bandwidth 1.260 MHz xdB -20.00 dB
ICenter 2.479250 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts]
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Number of Hopping Frequency

Test place Suwon Lab. No.1 Measurement Room / Shielded
Room

Report No. 4787971961-E2V2

Date June 16, 2017

Temperature / Humidity 22 deg. C/56 % RH

Engineer Seokhwan Hong

Mode Tx, Hopping On
Mode Number of channel Limit

[channels] [channels]

DH5 79 >=15
3DH5 79 >=15

Test was not performed at AFH mode whose number of hopping channel is 20 channels because this Bluetooth radio
is in compliance of Bluetooth Specification.
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Number of Hopping Frequency

DH5

3DH5

Keysght Spectrom Anshzer - Swegt £
F AL W 1s

Hopping On (1/3)

#Avg Type: RMS

BN Wilde ~»- Trig: FreeRun AvvglHold: 100100

Keysaght Spectrum Analyzer - Swept SA
AL [ T

Hopping On (1/3)

#Avg Type: AMS
BNO Wide -+~ Trig: FreeRun AvglHoid: 100/100
IF Gain:Low Atten: 40 48 IFGain-Low Atten: 40 d
A 0 dBJd Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
og og

Start 2.40000 GHz Stop 2.43000 GHz Start 2.40000 GHz Stop 2.43000 GHz
[#Res BW 300 kHz #VBW 910 kHz Sweep 1.333 ms (20001 pts| [#Res BW 300 kHz #VBW 910 kHz Sweep 1.333 ms (20001 pls!
s =3

TATUS

membﬂ-!—my
R W

Hopping On (2/3)

Trig: Fres Run

0 Type: Rl
RO: Wilde ~#- AvglHold: 100100
FGain-Low

Hopping On (2/3

—
Keysight Spectrum Analyzr - Swept 4
AL C E C

] Beug Type: AMS
NG Wide -+ Trig: FresRun AwglHald: 160100
Artan: 40 48 WFGainLurw Attan: 40 98
10 gBidy Ref 30.00 dBm 19 g/ Ref 30.00 dBm
iStart 2.43000 GHz Stop 2.46000 GHz, IStart 2.43000 GHz Stop 2.46000 GHz'
[#Res BW 300 kHz #VBW 910 kHz Sweep 1.333 ms (20001 pts] [#Res BW 300 kHz #VBW 910 kHz Sweep 1.333ms (20001 pts)
- s - s

Hopping On (3/3)

&g Type: RMS

BHG Wide -~ Trig: Free Run AvglHold: 100100

Keysight Specirum Analyzes - Swept 54
AL [E

#Avg Type: RMS o
BN Wide -+~ Trig: FreeRun AvglHold: 1001100

IFGain-Low Atten; 40 9B IFGain:Low Atten: 40 dB

10 g8y Ref 30.00 dBm 10deidiv  Ref 30.00 dBm

Log Log
Start 2.46000 GHz Stop 2.48200 GHz Start 2.46000 GHz Stop 2.48200 GHz
[#Res BW 300 kHz #VBW 910 kHz Sweep 1.333 ms (20001 pts] [#Res BW 300 kHz #VBW 910 kHz Sweep 1.333 ms (20001 pts)|
s sTaTUS | Jusc TATUS |
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Dwell time
Test place Suwon Lab. No.1 Measurement Room / Shielded
Room
Report No. 4787971961-E2V2
Date June 16, 2017
Temperature / Humidity 22 deg. C/56 % RH
Engineer Seokhwan Hong
Mode Tx, Hopping On
Mode Number of transmission Length of Result
in a 31.6(79 Hopping x 0.4) transmission
/12.8 (32 Hopping x 0.4) second period [msec] [msec]
DH1 32.0times / 3.16 sec.x  3l.6sec. = 320 times 0.386 124
DH3 16.0times / 3.16 sec.x  3l.6sec. = 160 times 1.643 263
DH5 11.0times / 3.16 sec.x  3l.6sec. = 110 times 2.891 318
3DH1 32.0times / 3.16 sec.x  3l.6sec. = 320 times 0.394 126
3DH3 16.0times / 3.16 sec.x  3l.6sec. = 160 times 1.650 264
3DH5 11.0times / 3.16 sec.x  3l.6sec. = 110 times 2.899 319
Sample Calculation
Result = Number of transmission x Length of transmission
*Average data of 5 tests.(except Inquiry)
Mode Sampling [times] Average
1 2 3 4 5 [times]
DH1 32 32 32 32 32 32
DH3 16 16 16 16 16 16
DH5 11 11 11 11 11 11
3DH1 32 32 32 32 32 32
3DH3 16 16 16 16 16 16
3DH5 11 11 11 11 11 11

Sample Calculation
Average = Summation (Sampling 1to 5) /5

This device complies with the Bluetooth protocol for FHSS operation, employing a pseudo random channel selection
and hopping rate to ensure that the occupancy time in N x 0.4s, where N is the number of channels being used in the
hopping sequence (20 < N < 79), is always less than 0.4s regardless of packet size. This is confirmed in the test report
for N =79.
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(Representative chart)
REPUgh SpEcinm Amthyser- SWEPESA Tole ] REPUgh SpEcinm Amthyser- SWEPESA
= - — I o " #Avg Type: RMS = - T TrigDelay-2000 s #Avg Type: RMS
PHNO: Wide —»—  1rig: Free Run PND: Fast 9
FGainLow Atten: 30 dB FGsintow Atten: 30 1B
10cBidiy  Ref 20,00 dBm 10cBidiy  Ref 20,00 dBm
Log Log
Q ¢
Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 5 (20001 pts)| Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (20001 pts)
(Representative chart)
Rerigh Spetnim Al Evept3A i i i = Rerigh Spetnim Al Evept3A i i =
RL F 0 D REC SENSE:IN LIGN AUTO 08:04:26 PM Jun 16, 2017 RL F 0 D SENSE:IN' LIGN AUTO 08:10:50 PM Jun 16, 2017
] #Avg Type: RMS TRAC 56 Trig Delay-500.0 s #Avg Type: RMS 56
PHO: Wide —»— Trig: FreeRun BNO: Fast —»—  Trig: RF Burst
IFGain:Low Atten: 30 dB. IFGain:Low Atten: 30 dB.
10¢Bdy  Ref 20,00 dBm JogBidiv__Ref 20,00 dBm
138 138
¢
Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 5 (20001 pts)| Res BW 8 MHz #VBW 50 MHz Sweep 3.000 ms (20001 pts)|
= e = e
(Representative chart)
Rerughl Specinim sty - SweptSh Tole ] Rerughl Specinim sty - SweptSh Tole ]
® 0 = e Lo cmo700P N 16,2017 w 0 senseiny Lo ce250P 16,2017
| #Avg Type: RMS TRAG 5 6 Trig Delay-500.0 us #Avg Type: RMS 56
PG Wide ——  Trig: FreeRun b BHO: Fast ——  TMig:
FGainLow Atten: 30 dB FGainLow Atten: 30 dB
ms
10dBidiv - Ref 20,00 dBm 10dBidiv - Ref 20,00 dBm 4 dB
Log Log
O &
Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)| Res BW & MHz #VBW 50 MHz Sweep 4.000 ms (20001 pts)
= p— = p—
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Dwell time

3DH1 (1/2)
(Representative chart)

3DHL (2/2)

Ceright Specti Araer- Sweprn
i ;

I o * shug Type: RMS

Ceright Specti Araer- Sweprn
i ;

* Trig Delay-200.0 s

" #Avg Type: RMS
NG Wide —»- Trig: FreeRun O Fast o:
IFGain:Low Atten: 30 dB IFGain:Low Atten: 30 dB
10¢Bidv - Ref 20,00 dBm 10 dBidv  Ref 20.00 dBm 42 dB
Log Log
Q 9
Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz,
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)| Res BW § MHz #VBW 50 MHz Sweep 1.000 ms (20001 pts),

3DH3 (1/2)

3DH3 (2/2)

Cerug pecirem Anager- et
RO 7 0g O

(Representative chart)

T REyight Specinm Ayte - SweptSA. T
SENSE:IN' LIGN AUTO 08:05:16 PM Jun 16, 2017 RL F 0 D SENSE:INT] LIGN AUTO 1 5 PM Oy

] #Avg Type: RMS TRAG 5 6 Trig Delay-500.0 ps. #Avg Type: RMS

PHNO: Wide -+~ Trig: FreeRun BHO Fast —»— Trig: RF Burst

|FGain:Low Atten: 30 dB. IFGain:Low Atten: 30 dB.

AMkr2 1
10/ Ref 20,00 dBm 10 gBidiv__Ref 20.00 dBm
oa oa

Center 2.441000000 GHz
Res BW 300 kHz

#VBW 300 kHz

Sweep 3.160 s (20001 pts)|

Span 0 Hz Center 2.441000000 GHz

Res BW 8 MHz

Span 0 Hz

#VBW 50 MHz Sweep 3.000 ms (20001 pts)

=

—

=

—

3DH5 (1/2)

3DH5 (2/2)

(Representative chart)

Rerughl Specinim sty - SweptSh Tole ] Rerughl Specinim sty - SweptSh Tole ]
[ 0 SENSEIN LIGH AL 08:07:26 90 16,2017 [ 0 SENSEIN LIGH AL 08:13:11 904 un 16,2017
| #AVG Type: RMS TRAG 5§ Trig Delay-500.0 s #AVG Type: RMS TRAG 5
PHO: Wide —»—  T11ig: Free Run § PNO: Fast —— 3
IFGaincLow Atten: 30 B IFGainLow Atten: 30 B
10 dBidiv  Ref 20.00 dBm 10 dBidiv  Ref 20.00 dBm
Log Log
Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts) Res BW 8 MHz #VBW 50 MHz Sweep 4.000 ms (20001 pts)
sc p— sc p—
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Maximum Peak Output Power

Test place Suwon Lab. No.1 Measurement Room / Shielded
Room

Report No. 4787971961-E2V2

Date June 16, 2017

Temperature / Humidity 22 deg. C/56 % RH

Engineer Seokhwan Hong

Mode Tx, Hopping Off
Mode Freg. Reading Result Limit Margin

[MHz] [dBm] [dBm] [mwW] [dBm] [mwW] [dB]

DH5 2402.0 7.882 7.882 6.14 20.96 125 13.08
DH5 2441.0 9.935 9.935 9.85 20.96 125 11.03
DH5 2480.0 10.056 10.056 10.13 20.96 125 10.90
2DH5 2402.0 8.564 8.564 7.18 20.96 125 12.40
2DH5 2441.0 9.176 9.176 8.27 20.96 125 11.78
2DH5 2480.0 9.327 9.327 8.56 20.96 125 11.63
3DH5 2402.0 8.820 8.820 7.62 20.96 125 12.14
3DH5 2441.0 9.353 9.353 8.62 20.96 125 11.61
3DH5 2480.0 9.521 9.521 8.96 20.96 125 11.44

Test was not performed at AFH mode, because the decrease of number of channel (min: 20ch) at AFH mode does not influence on the output power
and bandwidth of the EUT.

As this device had AFH mode and frequency separation could not meet the requirement of over 20dB BW without 2/3 relaxation, 125mW power
limit was applied to it.
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DH5

Maximum Peak Output Power

2DH5

—
Keysight Spectrum Aralyzes - Swept Sh
R 510D

2402 MHz

FNO: Fast ~+~  Trig: Free Run

—
Keysight Spectrum Aralyzer - Smept SA
RL S04 o
#hug
AvglHold: 1001100

2402 MHz

=
£8,35:01 PMJun 16,2017
#Avg TCElT 315§
BNO-Fast e~ Trig: Free Run AvglHold: 100100
Fain:Low Anen: 30 4B Fain:Low Anen: 30 4B
";;J“'uiu Ref 20.00 dBm ";:Jﬁwm. Ref 20.00 dBm
Center 2.402000 GHz Span 10.00 MHz Center 2.402000 GHz Span 10.00 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts] [#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]
et Spectrum Ay - et 5
AL g e 8

BRG Fast ~»  Trig: Free Run

2hvg Type:
AvgiHold: 1001100

Keysight Spectrum Aralyzes - Smept 54
L 5

2441 MHz

£Avg Type:
FRO-Fast e Trig: Free Run AvglHold: 1001100
1FGainiLow Atten: 30 4B 1FGainiLow Atten: 30 4B
10 d8/dlv - Ref 20.00 dBm 10 dBidlv - Ref 20.00 dBm
og og
Center 2.441000 GHz Span 10.00 MHz Center 2.441000 GHz Span 10.00 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts] [#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]
—
Keysight Spectrum Analyrer - Swept 54
it s e -

FNO: Fast ~+~  Trig: Free Run
IFGainLow Anen: 30 d8

#hug
AvglHold: 1001100

[E=RF=N|

—
Keysight Spectrum Aralyzes - Swept Sh
R 510D

10 dBJdiv
og

Ref 20.00 dBm

FNO: Fast ~+~  Trig: Free Run
IFGainLow Anen: 30 d8

2480 MHz

#hug M
AvglHold: 1001100

10 dBidlv - Ref 20.00 dBm
og

Center 2.480000 GHz

[#Res BW 3.0 MHz

#VBW 50 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts]

Center 2.480000 GHz

[#Res BW 3.0 MHz #VBW 50 MHz

Span 10.00 MHz

Sweep 1.333 ms (20001 pts]
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Maximum Peak Output Power

3DH5
2402 MHz

—
Keysight Spectrum Amalyzes - Swept 56
R 5

#hvg 5
B Fast ~e Trig: Free Run AvgiHold: 1001100
IFGainLow Anen: 30 d8

10 dBidle Ref 20.00 dBm

Center 2.402000 GHz Span 10.00 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

2441MHz

Keysight Spectrum Aralyzes - Smept 54
L

#Avg Type: RMS
BHG: Fast ~»-  Trig: Free Run AvgiHold: 1001100
IFGain:Low Atten: 30 dB

'E:J""‘ v Ref 20.00 dBm

Center 2.441000 GHz Span 10.00 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

2480MHz

—
Keysight Spectrum Analyzes - Swept 56
R 5

] #avg s
BNO-Fast e~ Trig: Free Run AvgiHold: 1001100
IFGainLow Anen: 20 4B
'E:J""‘ v Ref 20.00 dBm
ICenter 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
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Average Output Power
(Reference data for RF Exposure)

Test place Suwon Lab. No.1 Measurement Room / Shielded
Room

Report No. 4787971961-E2V2

Date June 16, 2017

Temperature / Humidity 22 deg. C/56 % RH

Engineer Seokhwan Hong

Mode Tx, Hopping Off
Mode Freg. Reading Result Duty Result

(Frame power) factor (Burst power)
[MHz] [dBm] [dBm] [mw] [dB] [dBm] [mw]

DH5 2402.0 8.168 8.168 6.56 1.13 9.30 8.51
DH5 2441.0 8.613 8.613 7.27 1.13 9.74 9.42
DH5 2480.0 8.712 8.712 7.43 1.13 9.84 9.64
2DH5 2402.0 5.503 5.503 3.55 111 6.61 4.58
2DH5 2441.0 6.272 6.272 4.24 111 7.38 5.47
2DH5 2480.0 6.483 6.483 4.45 111 7.59 5.74
3DH5 2402.0 5.565 5.565 3.60 111 6.68 4.65
3DH5 2441.0 6.289 6.289 4.26 111 7.40 5.49
3DH5 2480.0 6.504 6.504 447 1.11 7.61 5.77

The cable insertion loss of 0.83dB was entered as an offset in the power meter to allow for direct reading of power.

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



Test report No. 1 4787971961-E2V2

Page 128 0f 68
Issued date 2 July 5, 2017
FCCID :RYYEYSGCC

Burst Rate Confirmation

Test place Suwon Lab. No.1 Measurement Room / Shielded
Room
Report No. 4787971961-E2V2
Date June 16, 2017
Temperature / Humidity 22 deg. C/56 % RH
Engineer Seokhwan Hong
Mode Tx, Hopping Off
DH5

Txon/(Txon + Tx off) =
Txon/(Txon + Tx off) * 100 =
Duty factor = 10 * log (3.75/2.892) =

eyt Spactruon Anulyse - Smegt 53
AL .

] Trig Delay-1000ms  #Avg Type: RMS
PG Fast —+—  Trige RF Burst
IFGain:Low Attan

) d8idiv__ Ref 20,00 dBm

) ¥

Center 2.441000000 GHz Span 0 Hz

Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (20001 pts)

erebaird sl X LT FURCTION | FUNCTONWOTH] FURCTOh e

1N t 1.006 ms 7.80 dBm

2 a1 to(a) 2892 ms (A} 031a8

S T 3.760 ms (A} 023d8

s

L]

7

B

10

1

Txon/(Txon + Tx off) = 0.774 Txon/(Txon + Tx off) =

Txon/(Txon + Tx off) * 100 = 774 % Txon/(Txon + Tx off) * 100 =

Duty factor = 10 * log (3.75/ 2.902) = 1.11 dB Duty factor = 10 * log (3.75/ 2.902) =

Keysight Spacr Al - Sept S — s ey st ey S 4 -

- ] Trig Delay-1000ms  #Avg Type: RMS - - ] Trig Delay-1000ms  SAwg Type: RMIS
PHO: Fast -+~ 10 RF Burst PNO: Fast —a—  Trig: RF Burst
IF Gain-Low Atwan: 30 dB. IF Gain-Low Atwan: 30 dB.
;j- dlv__Ref 20.00 dBm ;J @l Ref 20.00 dBm
{ ¢ 8l vl

Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (20001 pts) Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (20001 pts)
Y S S AR 1S 0 FciouaLs - 5 S 5D A S S A 1 5 15 1 U
1N t 1.008 ms 7.31dBm 1N t 1.008 ms 90 dBm

2 A1 t (a) 2902 ms (4] 020 dB 2 A1 toia) 2902 ms (4] 20 dB

3 a1 t (8) 3760 ms (4] 001dB 3 a1 t 3760ms (4] 01648

5 5

[ 6

7 7

] 8

9 a

10 10

11 1
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Radiated Spurious Emission

Test place Suwon Lab. No.1 Semi Anechoic Chamber
Report No. 4787971961-E2V?2

Date June 14, 2017

Temperature / Humidity 27 deg. C/51 % RH

Engineer JH Park

Mode Tx, Hopping Off, DH5 2402 MHz

LOW CHANNEL HORIZONTAL

Hnu\_ SUWON Lab Chamber | 14 Jun 2817 16:14:42
g

Rodioted Emissions 3-Meters
o Project Number:4787971861
100 Client:Taiyo
Config:EUT
Mode:BT_GFSK_HARM 2482
9@ Tested by:JH Park
868
T
t 70
o
N
5
£ 68
. Avg Limit (dBuU/m)
E
~ 1
3 50 &
% T‘ hll e 5 g
?
40k s
AN Mg
38
28
1 18 18
Frequency (GHz)
Ronge (&) RBU/BU  Ref/Attn Det/fvg fode Secep Pls fwps/fode Fosition Range (GHi2) REWUBH  Refl/Attn Det/Avg fiode Sueep Pts Hups/fiods FPosition
1:1-3 1M(-6dB) /38 112/18  PEAK/LogPur-Video BBmsec(futo) 6661  MAXH B-360degs H | 3:3-18 1HC-608)/30k 67/8 PEAK/LogPur-Videa  5BBnsec(Auto) 16k  HAX -368degs H

LOW CHANNEL VERTICAL

HOUL SUWON Lab Chamber | 14 Jun 2017 16:14:42
4]

Rodioted Emissions 3-Meters
Project Number:4787971961
100 Client:Taiyo
Config:EUT
Mode:BT_GFSK_HARM 2482
90 Tested by:JH Park
86
5 78
5
L
0
= 66
2 Avg Limit (dBuU/m)
B
g @ 3l
= o
7
48 s T T NI T Tt T o Wta it SRR
36
28
1 18 18
Frequency (GHz)
Ronge (&) RBU/BU  Ref/Attn Det/fvg fods Sucep Pts fowps/fode Fosition Range (GHiz) REUUBH  Ref/Attn Det/Avg fiade Sueep Pts Hups/fiods Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB
below the specification limit.
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LOW CHANNEL DATA
Trace Markers
Meter 3117(0016 Corrected o . L . . .
Marker Frequency Reading Det 8717)_150 10dB_Att( Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 dB) (dBuv/m) (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
1 *2.246 47.34 PK 31.5 -28.9 49.94 - 74 -24.06 0-360 150 H
2 2.558 48.16 PK 32 -28.5 51.66 - 74 -22.34 0-360 150 H
3 *2.246 45.14 PK 31.5 -28.9 47.74 - 74 -26.26 0-360 250 \"
4 2.558 44.4 PK 32 -28.5 47.9 - 74 -26.1 0-360 250 \"
5 *4.804 42.42 PK 34 -34 42.42 - 74 -31.58 0-360 150 H
6 7.206 39.02 PK 35.7 -31.1 43.62 - 74 -30.38 0-360 150 H
7 * 4.804 39.93 PK 34 -34 39.93 - 74 -34.07 0-360 150 Vv
8 7.205 39.58 PK 35.7 -31.1 44.18 - 74 -29.82 0-360 150 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Radiated Emissions
Frequency Met-er 3117(0016 10dB_Att( Correc-ted Avg Limit Margin Peak Limit Margin Azimuth Height )
(GH2) Reading Det 8717)_150 d8) Reading (dBuv/m) (dB) (dBuv/m) (d8) (Degs) (cm) Polarity
(dBuv) 619 (dBuv/m)
*2.247 59.4 PK2 31.5 -28.9 62 - - 74 -12 155 181 H
*2.246 43.55 VA1T 315 -28.9 46.15 54 -7.85 - - 155 181 H
*2.246 50.73 PK2 315 -28.9 53.33 - - 74 -20.67 117 326 \%
*2.246 37.04 VA1T 31.5 -28.9 39.64 54 -14.36 - - 117 326 \
2.558 53.91 PK2 32 -28.6 57.31 - - 74 -16.69 158 139 H
2.558 51.02 PK2 32 -28.6 54.42 - - 74 -19.58 83 101 \
*4.804 48.99 PK2 34 -34 48.99 - - 74 -25.01 44 128 \%
*4.803 49.76 PK2 34 -34 49.76 - - 74 -24.24 113 280 H
*4.804 37.04 VALT 34 -34 37.04 54 -16.96 - - 44 128 Vv
*4.804 39.2 VALT 34 -34 39.2 54 -14.8 - - 113 280 H
7.206 47.18 PK2 35.7 -31.1 51.78 - - 74 -22.22 208 111 H
7.205 47.69 PK2 35.7 -31.1 52.29 - - 74 -21.71 19 379 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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Radiated Spurious Emission

Test place Suwon Lab. No.1 Semi Anechoic Chamber
Report No. 4787971961-E2V?2

Date June 14, 2017

Temperature / Humidity 27 deg. C/51 % RH

Engineer JH Park

Mode Tx, Hopping Off, DH5 2441 MHz

MID CHANNEL HORIZONTAL

11@UL SUWDON Lab Chamber 1 14 Jun 2817 17:18:89
Rodioted Emissions 3-Meters
Pro ject Number:4787971961
oo Client:Taiyo
Config:EUT
Mode :BT_GFSK_HARM_2441
g Tested by: JH Park
88
o
t 78
o
N
b
2 668
~ Avg Limit (dBul/m)
€
> 1
3 58
@
2 6
- T 3 ?
4O »@L e R e
- P AN
38
28
1 1 18
Frequency (GHz)
Range (GHz) REU/UBU  Ref/Attn  Dot/fvg Hods Susep Pts  oups/Mode Position Range (612 REU/BM  Ref/ftin Det/fvg Mode Sucep Pts  #ups/fiode Position
113 ING-6d5)/30k  112/18  PEAK/LogPur-Video  Bmeec(huto) 6301  MEKH #-360degs| 3:3-19 N-68)/0k  B7/B  PEAK/Logur-Video Sensec(huto) 16k MAKH 8-38degs H
MID CHANNEL VERTICAL
11EUL SUWON Lakb Chamber 1 14 Jun 2817 17:18:89
Rodioted Emissions 3-Meters
Pro ject Number:4787971961
108 Client:Taiys
Conf ig:EUT
Mode:BT_GFSK_HARM_2441
90 Tested by JH Park
[514]
5 7@
5
C
]
= 68
2 Avg Limit (dBUU/m)
3
> 506
3 G 5
O o
4 ’ 4
38
28
1 8 18
Frequency (GHz)
Range (GHz) REU/UBU  Rof/Atin Det/fvg Mode Sucep Pts #Sups/ode Position Ronge (62 REU/UBN  Ref/Atin Det/Avg Mods Sucep Pte  ¥oups/fode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB
below the specification limit.
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MID CHANNEL DATA
Trace Markers
Meter 3117(0016 Corrected o . o . . .
Marker Frequency Reading Det 8717)_150 10dB_Att( Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 dB) (dBuV/m) (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
1 *2.285 46.56 PK 31.6 -28.8 49.36 - 74 -24.64 0-360 150 H
2 *2.285 44.5 PK 31.6 -28.8 47.3 - 74 -26.7 0-360 250 Vv
3 *4.881 39.42 PK 34 -34.2 39.22 - 74 -34.78 0-360 150 H
6 *7.323 37.51 PK 35.8 -30.9 42.41 - 74 -31.59 0-360 150 H
4 *4.882 38.92 PK 34 -34.1 38.82 - 74 -35.18 0-360 150 \"
5 *7.323 40.26 PK 35.8 -30.9 45.16 - 74 -28.84 0-360 250 \"
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Frequency Met-er 3117(0016 10dB_Att( Correc-ted Avg Limit Margin Peak Limit Margin Azimuth Height )
(GH2) Reading Det 8717)_150 dg) Reading (dBuv/m) (dB) (dBuv/m) (d8) (Degs) (cm) Polarity
(dBuv) 619 (dBuv/m)
*2.283 61.05 PK2 31.6 -28.8 63.85 - - 74 -10.15 152 170 H
*2.285 42.6 VA1T 31.6 -28.8 45.4 54 -8.6 - - 152 170 H
*2.284 50.41 PK2 31.6 -28.8 53.21 - - 74 -20.79 73 181 \%
*2.285 37.37 VA1T 31.6 -28.8 40.17 54 -13.83 - - 73 181 \
*4.882 48.92 PK2 34 -34.2 48.72 - - 74 -25.28 197 262 \%
*4.882 49.01 PK2 34 -34.1 48.91 - - 74 -25.09 187 155 H
*7.324 46.27 PK2 35.8 -30.9 51.17 - - 74 -22.83 218 137 H
*7.322 47.42 PK2 35.8 -30.9 52.32 - - 74 -21.68 274 353 \
*4.882 37.69 VALT 34 -34.2 37.49 54 -16.51 - - 197 262 Vv
*4.882 38.37 VALT 34 -34.2 38.17 54 -15.83 - - 187 155 H
*7.323 35.84 VALT 35.8 -30.9 40.74 54 -13.26 - - 218 137 H
*7.323 38.43 VALT 35.8 -30.9 43.33 54 -10.67 - - 274 353 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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Radiated Spurious Emission

Test place Suwon Lab. No.1 Semi Anechoic Chamber
Report No. 4787971961-E2V?2

Date June 15, 2017

Temperature / Humidity 27 deg. C/51 % RH

Engineer JH Park

Mode Tx, Hopping Off, DH5 2480 MHz

HIGH CHANNEL HORIZONTAL

UL SUWDON Lab Chamber 1 15 Jun 2817 18:12:26

118
Rodioted Emissions 3-Meters
Pro ject Number:4787971961
100 Client:Taiyo
Config:EUT
Mode :BT_GFSK_HARM_2480
a9a Tested by: JH Park
[514]
T
t 70
o
N
5
2 68
— Avg Limit (dBuU/m)
£
~
3 56 i o)
2 o | Do 1 %}t
5 "
4 B it e
™ W
38
28
1 18
Frequency (GHz)
Range (62 REU/UBU  Ref/Atin  Dei/fvg Mode Swcep Pts  #Swpeliods P Ronge (612 REU/UBH  Ref/ftin Det/fvg Mode Sucep Pts  ups/fode Position
113 1H(-65)/30 1218 PEAK/LogPurVideo  futo £861 MaH B 3:3-18 M(-68)/38k  B1/B  PEMK/LogPur-Video futo Tk HAKH B-3Bdegs H

HIGH CHANNEL VERTICAL

UL SUWON Lak Chamber 1 15 Jun 2817 18:12:26

118
Rodioted Emissions 3-Meters
Pro ject Number:4787971961
100 Client:Taiyo
Config:EUT
Mode:BT_GFSK_HARM 2480
g Tested by: JH Park
[514]
5 7o
5
C
]
= 68
2 vg Limit (dBUU/m)
3
> 50
k/ 3
N e ‘
48 2 o
38
28
1 8 18
Frequency (GHz)
Range (GHz) REU/UBU  Ref/Atin  Dei/fvg Mode Swoep Pts  #5ups/ode FPosition Ronge (62> REU/UBH  Ref/Atin Det/fvg Mode Sucep Pts  #ups/fode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB
below the specification limit.

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




Test report No. 1 4787971961-E2V2

Page 134 of 68
Issued date 2 July 5, 2017
FCCID :RYYEYSGCC
HIGH CHANNEL DATA
Trace Markers
Meter 3117(0016 Corrected o . o . . .
Marker Frequency Reading Det 8717)_150 10dB_Att( Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 dB) (dBuV/m) (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
7 *2.324 43.17 PK 31.7 -28.8 46.07 - - 74 -27.93 0-360 150 H
8 2.636 43.66 PK 321 -28.5 47.26 - - 74 -26.74 0-360 150 H
1 *4.959 42.85 PK 34 -34.1 42.75 - - 74 -31.25 0-360 250 H
4 *7.44 38.83 PK 35.8 -31.1 43.53 - - 74 -30.47 0-360 150 H
5 9.918 311 PK 37.4 -28 40.5 - - 74 -33.5 0-360 150 H
2 *4.959 41.58 PK 34 -34.1 41.48 - - 74 -32.52 0-360 250 \"
3 *7.44 40.64 PK 35.8 -31.1 45.34 - - 74 -28.66 0-360 250 \
6 9.925 30.43 PK 37.4 -27.7 40.13 - - 74 -33.87 0-360 150 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Frequency R’\eﬂaedtier:g Det Z;i;goggg 10dB_Att( C:er;edci:egd Avg Limit Margin Peak Limit Margin Azimuth Height Polarit
(GHz) (dBuv) 61_9 dB) (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm) 4
*2.325 58.37 PK2 31.7 -28.8 61.27 - - 74 -12.73 199 165 H
*2.324 40.3 VALT 317 -28.8 43.2 54 -10.8 - - 199 165 H
2.636 51.52 PK2 321 -28.5 55.12 - - 74 -18.88 200 146 H
*7.44 37.41 VALT 35.8 -31.1 42.11 54 -11.89 - - 223 107 H
*4.96 50.93 PK2 34 -34.1 50.83 - - 74 -23.17 59 366 H
*4.96 49.98 PK2 34 -34.1 49.88 - - 74 -24.12 360 388 \
*7.44 47.39 PK2 35.8 -31 52.19 - - 74 -21.81 243 135 \
*7.439 47.29 PK2 35.8 -31.1 51.99 - - 74 -22.01 195 169 H
*4.96 45.06 VALT 34 -34.1 44.96 54 -9.04 - - 59 366 H
*4.96 43.23 VALT 34 -34.1 43.13 54 -10.87 - - 360 388 \
*7.44 38.62 VALT 35.8 -31.1 43.32 54 -10.68 - - 243 135 \
*7.44 37.16 VALT 35.8 -31.1 41.86 54 -12.14 - - 195 169 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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Radiated Spurious Emission
Test place Suwon Lab. No.1 Semi Anechoic Chamber
Report No. 4787971961-E2V?2
Date June 21, 2017
Temperature / Humidity 24 deg. C/42 % RH
Engineer JH Park
Mode Tx, Hopping Off, DH5 2402 MHz,
2480MHz
RESTRICTED BANDEDGE (LOW CHANNEL)
HORIZONTAL PEAK AND AVERAGE PLOT
WZKUL SUWON Lok Chamber 21 Jun 2817 15:48: 26
Restricted Bondeo‘ge
Project Number:4787971961
15 Client:Taiyo
Config:EUT
Mode:BT_BE_GFSK_H_2482
185 Tested by:JH Park
9':
: i
t 85
q I
575 Ml
- |
3 65
3
3 \
= 55 Average Limit (dBuUym) \
|
st bbb St b '
. L
4 i 3 [
3!:
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Range (6Hz) RBU/UBW Ref/Bttn  Det/Avg Mode Susep Pis  #Swps/Mode  Position Ronge (GHz) RBLI/UBL Ref/fttn  Det/Avg Made Sueep Pts  #Sups/Mode ‘osition
1:2.31-2.415 M(-6dB) /3N 125 PEAK/LogPur-Video  Fmsec(futo) 801 MAXH 206 degs 154 2:2.31-2.415 MC-60B) /508 1275 PERK/Valt Avg 24Basec(Auto) 808 1/WRT 206 degs 154 cm
HORIZONTAL DATA
Trace Markers
Meter 20170531 Corrected Average R o . . .
Marker Frequency Reading Det 311700 10dB_Att( Reading Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) (dBuv) 168717 d8) (@Buv/m) | (dBuv/m) (d8) (dBuv/m) (d8) (Degs) (em)
1 *2.39 45.99 Pk 31.3 -28.7 48.59 - 74 -25.41 206 154 H
2 *2.344 49.21 Pk 31.2 -28.8 51.61 - - 74 -22.39 206 154 H
3 *2.39 36.06 VALT 31.3 -28.7 38.66 54 -15.34 206 154 H
4 *2.347 36.62 VALT 31.2 -28.8 39.02 54 -14.98 206 154 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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| ZRUL SUWON Lab Chamber 21 Jun 2817 15:56:18
Restricted Bondedge
= Project Number:4787971961
N Client: Taiyo
ConfigiEUT
Mode:BT_BE_GFSK_U_2482
185 Tested by:JH Park
gE
§ 85
o
L
i
> 7|:
G
~
3 65
I
S
55 Average Limit (dBuUym)
» 5
45
4 3
=} 5}
35
2.31 18.5MHz/ 2.415
Frequency (GHz)
Range (6Hz) REWUBN  Ref/Attn Det/Avg Mode Sueep Pia Foups/Mode Position Range (GHz) RBWUEW  Ref/Attn Det/Avg Mode Sueep Pts H5ups/Mode Position
Trace Markers
Meter 20170531 Corrected Average X - ) ) .
Frequency ) 10dB_Att( . L Margin Peak Limit PK Margin Azimuth Height B
Marker (GHz) Reading Det _3117_00 d8) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuv) 168717 (dBuv/m) | (dBuv/m) €
1 *2.39 45.07 Pk 31.3 -28.7 47.67 - - 74 -26.33 164 101 \"
2 *2.322 49.14 Pk 31.2 -28.8 51.54 - - 74 -22.46 164 101 \"
3 *2.39 35.82 VALT 313 -28.7 38.42 54 -15.58 - 164 101 \"
4 *2.337 36.5 VALT 31.2 -28.8 38.9 54 -15.1 - 164 101 \"

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

UL Korea, Ltd. Suwon Laboratory

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea

TEL: (031) 337-9902
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.

FAX: (031) 213-5433
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RESTRICTED BANDEDGE (HIGH CHANNEL)
HORIZONTAL PEAK AND AVERAGE PLOT
~UL SUWON Lab Chamber 21 Jun 2817 15:32: 34

Restricted Bandedge

Project Number:4787971961
Client: Taiyo
ConfigiEUT

Mode:BT_BE_GFSK_H_2480
Tested by:JH Park

85

75

65

(dBulJ/m) Horizontal

\‘\4;\

Average Limit (dBul/m)

SRMWWWMMW

Frequency (GHz)

45 o b ki Wﬁ" W M‘\MW “WW“NWWWMWMW
/ U 3 4
e e e [ YNUNSRVE WAUMIUUIIY: WVUR JSUREEWEESUSIOPS S WP UEAIRURI SSNIPAIVSUSNI PN SIS SRS SEUNPERPTSRPDS PSS SIPRIOS S
3':
2.46 18.3MHz/ 2.563

Range (GHz) REU/UBU  Ref/Attn Det/fvg Mode Suaep Pls Fowps/fode Fosition Ronge (GHz) RBUMBU  Ref/fttn Det/Avg Made Sucep Pie 45ups/fode Fosition
1:2.46-2.563 1M(-648) /3 112/5  PEAK/LogPur-Video Fmsec(futo) 8831  MAXH 202 degs 167 | 2:2.4672.563 HC-6cBI/508 112, PERK/UBI4 fvg 23nsec(Auto) BAB1  1/LRIT 202 degs 167 cn
Trace Markers
Meter 20170531 Corrected Average . o . . .
Frequency ) 10dB_Att( . L Margin Peak Limit PK Margin Azimuth Height B
Marker (GHz) Reading Det _3117_00 d8) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuV) 168717 (dBuV/m) | (dBuv/m) &
1 *2.484 47.76 Pk 316 -28.7 50.66 - 74 -23.34 202 167 H
2 2.533 49.71 Pk 317 -28.7 52.71 - - 74 -21.29 202 167 H
3 *2.484 36.31 VALT 316 -28.7 39.21 54 -14.79 202 167 H
4 *2.498 36.53 VALT 31.6 -28.6 39.53 54 -14.47 202 167 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

UL Korea, Ltd. Suwon Laboratory

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea

TEL: (031) 337-9902
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.

FAX: (031) 213-5433
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| 25UL SUWON Lab Chamber 21 Jun 2817 15:408:02
Restricted Bondedge
= Project Number:4787971961
N Client: Taiyo
Config:EUT
Mode:BT_BE_GFSK_U_2488
185 Tested by:JH Park
9!:
§ 85
o
L
i
> 7|:
G
~
3 65
I
S
Average Limit (dBul/m)
55
| o
) ’
45 :
4
3 s
35
2.46 18.3MHz/ 2.563
Frequency (GHz)
Range (6Hz) REWUBN  Ref/Attn Det/Avg Mode Sueep Pla Foups/Mode Position Range (GHz) RBWUEW  Ref/Attn Det/Avg Mode Sueep Pts H5ups/Mode Position
Trace Markers
Meter 20170531 Corrected Average X - ) ) .
Frequency ) 10dB_Att( . L Margin Peak Limit PK Margin Azimuth Height B
Marker (GHz) Reading Det _3117_00 d8) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuv) 168717 (dBuv/m) | (dBuv/m) €
1 *2.484 46.77 Pk 316 -28.7 49.67 - - 74 -24.33 204 105 "
2 2.513 49.3 Pk 31.6 -28.6 52.3 - - 74 -21.7 204 105 \
3 *2.484 35.43 VALT 31.6 -28.7 38.33 54 -15.67 - 204 105 "
4 2.553 36.26 VALT 317 -28.5 39.46 54 -14.54 - 204 105 "

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

UL Korea, Ltd. Suwon Laboratory

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.

TEL: (031) 337-9902
UL Korea, Ltd. Confidential

FAX: (031) 213-5433
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Radiated Spurious Emission

Test place Suwon Lab. No.1 Semi Anechoic Chamber
Report No. 4787971961-E2V?2

Date June 15, 2017

Temperature / Humidity 26 deg. C/48 % RH

Engineer JH Park

Mode Tx, Hopping Off, 3DH5 2402 MHz

LOW CHANNEL HORIZONTAL

UL SUWDON Lak Chamber 1 15 Jun 2817 11:81:83

116
Rodioted Emissions 3-Meters
Pro ject Number:4787971961
100 Client:Talyo
Config:EUT
Mode :BT_8PSK_HARM_2482
ag Tested by: JH Park
[514]
E
c 78
o
N
5
2 68
= Avg Limit (dBulU/m)
£
~
3 58
B | ?..u
S L 5
Pyl i A
38
28
1 18 18
Frequency (GHz)
Range (GHz) REU/UBU  Ref/Atin Det/fvg Mods Sweep Pts #Sups/Mode Position Range (62) REU/UBW  Ref/Atin Det/fvg Mode Sucep Pts #5ups/Miode Position
1:1-3 IM(-68)/38  112/18  PERK/LogPur—Video Ruto 6081 HAKH 8-368degs| 3:3-18 1M(-6d8)/30k  B1/B EAK/LogPur-Uideo  Auto 16 A 8-368degs H

LOW CHANNEL VERTICAL

UL SUWON Lak Chamber 1 15 Jun 2817 11:81:83

11e
Rodioted Emissions 3-Meters
Pro ject Number:4787971961
108 Client:Taiys
Config:EUT
Mode:BT_8PSK_HARM_ 2482
98 Tested by JH Park
[514]
8 7o
5
C
]
= 68
e Avg Limit (dBul/m)
3
2 o6
o
- 3
40 =] 5
o
368
28
1 1 18
Frequency (GHz)
Range (GH2) REU/UBU  Ref/Attn Det/fvg Mods Swcep Pts  #5ups/ode Position Range (612) REU/UBM  Ref/ftin Det/fvg Mode Sucep Pts  5ups/liode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB
below the specification limit.

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
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LOW CHANNEL DATA
Trace Markers
Marker Frequency R'\::;:g Det z;i;;?ﬁ;g 10dB_Att( C:;edci;egd Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 dB) (dBuv/m) (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
7 2.558 43.94 PK 32 -28.6 47.34 - 74 -26.66 0-360 150 H
1 *4.804 36 PK 34 -34 36 - 74 -38 0-360 150 H
4 7.206 33.99 PK 35.7 -31.1 38.59 - 74 -35.41 0-360 150 H
5 9.61 31.27 PK 37 -28.2 40.07 - 74 -33.93 0-360 250 H
2 * 4.805 36.87 PK 34 -34 36.87 - 74 -37.13 0-360 150 \"
3 7.206 36.91 PK 35.7 -31.1 41.51 - 74 -32.49 0-360 250 Vv
6 9.613 30.94 PK 37 -28.3 39.64 - 74 -34.36 0-360 250 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Frequency Met-er 3117(0016 10dB_Att( Correc-ted Avg Limit Margin Peak Limit Margin Azimuth Height .
(GH2) Reading Det 8717)_150 d8) Reading (dBuv/m) (dB) (dBuv/m) (dg) (Degs) (cm) Polarity
(dBuv) 619 (dBuv/m)

2.559 51.98 PK2 32 -28.5 55.48 - - 74 -18.52 205 149 H
*2.325 58.37 PK2 317 -28.8 61.27 - - 74 -12.73 199 165 H
*2.324 40.3 VALT 317 -28.8 43.2 54 -10.8 - - 199 165 H
*7.44 37.41 MAv1 35.8 -31.1 42.11 54 -11.89 - - 223 107 H

7.206 45.54 PK2 35.7 -31.1 50.14 - - 74 -23.86 190 127 H

7.206 45.43 PK2 35.7 -31.1 50.03 - - 74 -23.97 348 315 \
*7.44 47.39 PK2 35.8 -31 52.19 - - 74 -21.81 243 135 \
*7.439 47.29 PK2 35.8 -31.1 51.99 - - 74 -22.01 195 169 H
*4.96 43.23 VALT 34 -34.1 43.13 54 -10.87 - - 360 388 \
*7.44 38.62 VALT 35.8 -31.1 43.32 54 -10.68 - - 243 135 \
*7.44 37.16 VALT 35.8 -31.1 41.86 54 -12.14 - - 195 169 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

UL Korea, Ltd. Suwon Laboratory

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.

TEL: (031) 337-9902
UL Korea, Ltd. Confidential

FAX: (031) 213-5433
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Radiated Spurious Emission

Test place Suwon Lab. No.1 Semi Anechoic Chamber
Report No. 4787971961-E2V?2

Date June 15, 2017

Temperature / Humidity 26 deg. C/48 % RH

Engineer JH Park

Mode Tx, Hopping Off, 3DH5 2441 MHz

MID CHANNEL HORIZONTAL

11nUL SUWON Lab Chamber | 15 Jun 2017 13:00:18
4]
Rodioted Emissions 3-Meters
o Project Number:4787971861
100 Client:Taiyo
Config:EUT
Mode:BT_8PSK_HARM 2441
9@ Tested by:JH Park
868
T
t 70
o
N
5
£ 68
. Avg Limit (dBuU/m)
E
~
> 568
@
E L :
B L L ki 4 N Mo
40 1 N [ A
s AR AR S
38
28
1 18 18
Frequency (GHz)
Ronge (&) RBU/BU  Ref/Attn Det/fvg fode Sucep Pls fwps/fode Fosition Range (GHi2) REWUBH  Refl/Attn Det/Avg fiode Sueep Pts Hups/fiods FPosition
1:1-3 1M(-6dB) /38 112/18  PEAK/LogPur-Video 35msec(futo) 6661  MAXH B-360degs H | 3:3-18 1HC-608)/30k 67/8 PERK/LogPur-Videa  Auto 16k MAX -368degs H
MID CHANNEL VERTICAL
11OUL SUWON Lab Chamber ! 15 Jun 2817 13:00:18
4]
Rodioted Emissions 3-Meters
Project Number:4787971961
100 Client:Taiyo
Config:EUT
Mode:BT_8PSK_HARM 2441
90 Tested by:JH Park
86
5 78
5
L
0
= 66
2 Avg Limit (dBuU/m)
B
2 58
o
. 6
QO rsscsssiaa s g Rl
[S)
36
28
1 18 18
Frequency (GHz)
Ronge (&) RBU/BU  Ref/Attn Det/fvg fods ) Pts fowps/fode Fosition Range (GHiz) REUUBH  Ref/Attn Det/Avg fiade Sueep Pts Hups/fiods Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB
below the specification limit.

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
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MID CHANNEL DATA
Trace Markers
Meter 3117(0016 Corrected o . o . . .
Frequency ) 10dB_Att( . Avg Limit Margin Peak Limit Margin Azimuth Height .
Marker GHa) Reading Det 8717)_150 d8) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
( (dBuv) 619 (dBuv/m) 8
7 2.597 43.34 PK 321 -28.6 46.84 - 74 -27.16 0-360 150 H
1 *4.881 38.09 PK 34 -34.2 37.89 - 74 -36.11 0-360 150 H
4 *7.323 33.65 PK 35.8 -30.9 38.55 - 74 -35.45 0-360 150 H
5 9.768 30.53 PK 37.2 -27.4 40.33 - 74 -33.67 0-360 250 H
2 *4.881 37.16 PK 34 -34.2 36.96 - 74 -37.04 0-360 150 \"
3 *7.323 344 PK 35.8 -30.9 39.3 - 74 -34.7 0-360 150 \"
6 9.768 31.41 PK 37.2 -27.4 41.21 - 74 -32.79 0-360 250 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Meter 3117(0016 Corrected . ) o X ) )
Frequency ) 10dB_Att(d i Avg Limit Margin Peak Limit Margin Azimuth Height .
(GH2) Reading Det 8717)_150 8) Reading (dBuv/m) (d8) (dBuv/m) (dg) (Degs) (cm) Polarity
(dBuv) 619 (dBuVv/m)
2.596 51.75 PK2 321 -28.5 55.35 - - 74 -18.65 206 149 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.

TEL: (031) 337-9902
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Radiated Spurious Emission
Test place Suwon Lab. No.1 Semi Anechoic Chamber
Report No. 4787971961-E2V2
Date June 14, 2017
Temperature / Humidity 27 deg. C/51 % RH
Engineer JH Park
Mode Tx, Hopping Off, 3DH5 2480 MHz
HIGH CHANNEL HORIZONTAL
H@UL SUWDON Lak Chamber 1 15 Jun 2817 13:29:21
Rodicted Emissions 3-Meters
198 Er?iii%T:?gger‘478797'96‘
Config: EUT
Mode : BT_8PSK_HARM_2480
99 Tested by:JH Park
80
3
t 78
o
N
C
L 6o
~ Avg Limit (dBul/m)
E
3 5@
S -
. S i
4oy - i PRI P
e s AN o
30
20
i T s
Frequency (GHz)
Range (GHz) RBU/UBL Ref/fttn  Det/Avg Mode Sweep Pts  #Swps/Mode  Position Range (BHz) RBU/UBW Ref/ftin  Det/fvg Mode ues; Pts  #Sups/Mode Positian
1:1-3 1M(-6dB)/ 38k 1"an PEAK/LogPur-Video  B8meec(Auto) 6081 MAXH B-36Bdegs | 3:3-18 1M(-6dB) / 30k B7/8 PERK/LogPur-Uideo  58ns Auta) 16k MAXH B-36Bdegs H
HIGH CHANNEL VERTICAL
H[ZUL SUWON Lakb Chamber 1 15 Jun 2817 13:29:21
Rodiocted Emissions 3-Meters
198 ETE??‘TE:A;EEF‘478797‘961
Conf ig:EUT
Mode : BT_8PSK_HARM_2480
ag Tested by:JH Park
80
3 7o
-
C
[}]
> 6o
s Avg Limit (dBul/m)
~
3z 5@
z
6
404 2 S a
30
20
1 8 18

Range (GHz) REL/ VBl

Frequency (GHz)

Ref/Attn  Det/fug Mode

Sue

P

Pt=  #Sups/Mode Position Range (GHz) RBW/UBW Ref/ftin  Det/fug Mode

Ptz  #5ups/Mode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB
below the specification limit.

UL Korea, Ltd. Suwon Laboratory

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea

UL Korea, Ltd. Confidential
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HIGH CHANNEL DATA
Trace Markers
Meter 3117(0016 Corrected - . - . . .
Marker Frequency Reading Det 8717)_150 3Ghz_HP(d Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 B) (dBuV/m) (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
1 *4.959 37.55 PK 34 -34.1 37.45 - - 74 -36.55 0-360 250 H
4 *7.439 33.94 PK 35.8 -31.1 38.64 - - 74 -35.36 0-360 150 H
5 9.918 31.38 PK 37.4 -28 40.78 - - 74 -33.22 0-360 250 H
2 *4.959 37.2 PK 34 -34.1 371 - - 74 -36.9 0-360 150 Vv
3 *7.44 33.87 PK 35.8 -31.1 38.57 - - 74 -35.43 0-360 250 \
6 9.918 311 PK 37.4 -28 40.5 - - 74 -33.5 0-360 150 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limt (54dBuV/m).

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
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Radiated Spurious Emission

Test place Suwon Lab. No.1 Semi Anechoic Chamber

Report No. 4787971961-E2V2

Date June 21, 2017

Temperature / Humidity 24 deg. C/42 % RH

Engineer JH Park

Mode Tx, Hopping Off, 3DH5 2402 MHz,
2480MHz

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1ZKUL SUWON Lab Chamber 21 Jun 2817 14:57:15
Restricted Bandedge
s Project Number:4787971961
Client:Taiyo
Config:EUT
Mode:BT_BE_BPSK_H_2482
185 Tested by:JH Park
95
: i
5
e 0 i
N | “‘
L
b 3
$ e |
|
- 55 Average Limit (dBuUym) ‘
45 ! A A HNM\MN MM‘“‘MW | h‘ ek
4 U
35
2.31 18.5MHz/ 2.415

Frequency (GHz)

Range (6Hz) REU/UBW Ref/Bttn  Det/Avg Mode Sueep Pis  #Guwps/fode Position Renge (GHz) RBL/VBl Ref/Bttn  Det/fAvg Made Sueep Pts  4Sups/fode Position
1:2.3172.415 M(-6dB) /3M 12/5  PEAK/LogPur-Uideo msec(fute) 8031  MAXH 204 degs 149 | 2:2.3172.415 MC-6cB)/500  112/5  PERK/VGl4 fAvg 2dBnsec(futo) 8881 1/LRIT 204 degs 149 cn

HORIZONTAL DATA

Trace Markers

Meter 20170531 Corrected Average

Marker Frequency Reading Det 311700 10dB_Att( Reading Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(6Hz) (dBuv) 168717 @) (dBuv/m) | (dBuv/m) (B} (dBuV/m) (B} (Degs) {em)
1 *2.39 45.66 Pk 313 -28.7 48.26 - - 74 -25.74 204 149 H
2 *2.356 49.31 Pk 31.2 -28.8 51.71 - - 74 -22.29 204 149 H
3 *2.39 35.9 VALT 313 -28.7 385 54 -15.5 - - 204 149 H
4 *2.354 36.69 VALT 31.2 -28.7 39.19 54 -14.81 - - 204 149 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.
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WZRUL SUWON Lab Chamber 21 Jun 2817 15:04:51
Restricted Bondedge
= Project Number:4787971961
N Client: Taiyo
ConfigiEUT
Mode:BT_BE_BPSK_U_2482
185 Tested by:JH Park
gE
§ 85
o
L
i
> 7|:
G
~
3 65
I
S
55 Average Limit (dBuUym)
o
4
45
i 2
35
2.31 18.5MHz/ 2.415
Frequency (GHz)
Range (6Hz) REWUBN  Ref/Attn Det/Avg Mode Sueep Pla Foups/Mode Position Range (GHz) RBWUEW  Ref/Attn Det/Avg Mode Sueep Pts H5ups/Mode Position
Trace Markers
Meter 20170531 Corrected Average X - ) ) .
Frequency ) 10dB_Att( . L Margin Peak Limit PK Margin Azimuth Height B
Marker (GHz) Reading Det _3117_00 d8) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuv) 168717 (dBuv/m) | (dBuv/m) €
1 *2.39 44.91 Pk 31.3 -28.7 47.51 - - 74 -26.49 163 109 \
2 *2.333 49.92 Pk 31.2 -28.7 52.42 - - 74 -21.58 163 109 \
3 *2.39 35.6 VALT 313 -28.7 38.2 54 -15.8 - 163 109 \
4 *231 36.69 VALT 31.2 -28.7 39.19 54 -14.81 - 163 109 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

UL Korea, Ltd. Suwon Laboratory

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.

TEL: (031) 337-9902

FAX: (031) 213-5433




Test report No. 1 4787971961-E2V2

Page 147 of 68
Issued date 2 July 5, 2017
FCCID :RYYEYSGCC

RESTRICTED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

| ZKUL SUWON Lab Chamber 21 Jun 2817 15:17:008
Restricted Bondedge
= Project Number:4787971961
N Client: Taiyo
Config:ELT
Mode:BT BE_BPSK_H_2488
185 Tested by:JH Park

os]

J1

e
i R

I

71:
65 / ‘
/ \ Average Limit (dBul/m)

SRWWWWW/ / Mwmmwmmwmmmwmmmmmmmmm

(dBulJ/m) Horizontal

45 {
I 3
N W.'w—“"v‘ | USPS AU USSP YOS UEUAVIN SU VOISR PRI VU IVHUDY Y UIRO TGS DU SNV NNUNAPNIYY DU ASRIO - SAE |
3':
2.46 18.3MHz/ 2.563
Frequency (GHz)
Range (GHz) REU/UBU  Ref/Attn Det/fvg Mode Suaep Pls Fowps/fode Fosition Ronge (GHz) RBUMBU  Ref/fttn Det/Avg Made Sucep Pie 45ups/fode Fosition
1:2.46-2.563 1M(-6dB) /3M 1275 PEAK/LogPur-Uideo  Fmsec(futo) 8081 MAXH 198 degs 170 2:2.46-2.563 1MC-6cB) /508 12 PERK/ Vo1t Avg 235nsec (Auto) BO01 1/WRIT 198 degs 178 cn
Trace Markers
Meter 20170531 Corrected Average . o . . .
Frequency ) 10dB_Att( . L Margin Peak Limit PK Margin Azimuth Height B
Marker (GHz) Reading Det _3117_00 d8) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuv) 168717 (dBuv/m) | (dBuv/m) €
1 *2.484 46.79 Pk 316 -28.7 49.69 - - 74 -24.31 198 170 H
2 2.529 49.31 Pk 317 -28.7 52.31 - - 74 -21.69 198 170 H
3 *2.484 36.13 VALT 316 -28.7 39.03 54 -14.97 - - 198 170 H
4 2.558 36.64 VALT 31.7 -28.6 39.74 54 -14.26 - - 198 170 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL PEAK AND AVERAGE PLOT

| 25UL SUWON Lab Chamber 21 Jun 2817 15:24:55
Restricted Bondedge
= Project Number:4787971961
N Client: Taiyo
Config:EUT
Mode:BT_BE_BPSK_U_2488
185 Tested by:JH Park
9':
P e
o
L
i
> 7|:
G
~
3 65
I
S
Average Limit (dBulU/m)
55
o
.
s} v
45 3
3 ‘4
o o
35
2.46 18, 3MH=z/ 2.563
Frequency (GHz)
Range (@Hz) REU/UBU  Ref/Attn Det/Avg Mods Secep Pls  #ups/fode Position Ronge (GHz) REWUBH  Ref/Attn Det/Avg Made Swesp Pts #ups/flods Position
Trace Markers
Meter 20170531 Corrected Average . . ) ) .
Frequency ) 10dB_Att( . L Margin Peak Limit PK Margin Azimuth Height B
Marker (GHz) Reading Det _3117_00 d8) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuv) 168717 (dBuv/m) | (dBuv/m) €
1 *2.484 44.55 Pk 316 -28.7 47.45 - - 74 -26.55 207 107 \
2 2.537 48.89 Pk 317 -28.6 51.99 - - 74 -22.01 207 107 \
3 *2.484 36.18 VALT 316 -28.7 39.08 54 -14.92 - 207 107 \
4 2.543 36.44 VALT 317 -28.6 39.54 54 -14.46 - 207 107 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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Radiated Spurious Emission
(Plot data, Worst case)

Test place Suwon Lab. No.1 Semi Anechoic Chamber
Report No. 4787971961-E2V?2

Date June 16, 2017

Temperature / Humidity 27 deg. C/45% RH

Engineer JH Park

Mode Tx, Hopping Off, DH5 2480MHz

HORIZONTAL PLOT

UL SUWDN Lab Chamber 1 16 Jun 2817 18:14:19

9
Radicted Emissions - 3 Meters
= Pro ject Number:4787971961
8 Clitnt: Taiyo
Config:EUT
Mode :Be low 16 BT
75 Tested by:VH Lim
65
T
t 55
c
N
: I
5] 4: I
B OPR-tiw T CaB Tt /Y f
<
2 35
@
T
25 !
15 M//M\ﬂ M
o/ T !
=
38 100 18688

Frequency (MHz)

REL/ VBl Ref/Atin  Det/fvg Mod

Range (NHz) /! e Sweep Pts  #5wps/Mode Position Renge (MHz) REW/UBW Ref/ftin  Det/fvg Mode Sueep Pt=  #Sups/Mode Positian
1:38-1d00 128k(-6d8) /1M 187/18 PEAK/LogPur-Video  165msec(futo) 1Bk MAXH 0-368degs

VERTICAL PLOT

UL SUWON Lak Chamber 1 16 Jun 2817 18:14:19

gl:
Radioted Emissions - 3 Meters
85 Pro ject Ngmber‘$4787971961
Client: Taiyo
Config:EUT
Mode:Be low_16_BT
75 Tested by:VH Lim
65
8 55
; ]
C
o
= 45 Pk Tim Tt CdBul/my f
2 [
3 2 4
3 35
g i 3 b ‘
- VAN (" | 'ﬂ'\
I} £y 1~ ol o T 5 .l ‘
‘ Al el 2 ‘
| i " W ”J\‘ " 1 ”\T“I ‘r ‘\
v N WA el \lew | #bw
TR P
=
36 186 18688
Frequency (MHz)
Range () RAU/BU  Ref/Atin  Det/ivg Mode Suep Fio #opolfiode Position Range (1) REU/UB  Ref/ftin Det/fvg fodk Sueep Pis  ¥oups/Mode Position
2:30- 1080 CEE)/IM 18118 PERK/LogPur-Video  |EBmsec(Auto) 10 PAKH [
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BELOW 1 GHz TABLE
Trace Markers
Meter Corrected e X . .
Frequency i VULB9163_7 30-1000MHz ) QPk Limit Margin Azimuth Height .
Marker MH2) Reading Det 50(dB) (dB) Reading (dBuV/m) (dB) (Degs) (cm) Polarity
( (dBuv) (dBuV/m) &
1 34.074 42.91 Pk 10.6 -28.4 25.11 40 -14.89 0-360 300 H
6 *265.613 43.97 Pk 12.6 -26.1 30.47 46.02 -15.55 0-360 100 H
7 336.035 40.51 Pk 14.4 -25.6 29.31 46.02 -16.71 0-360 100 H
8 398.406 40.87 Pk 15.5 -25.1 31.27 46.02 -14.75 0-360 200 H
2 45.326 48.77 Pk 13.6 -28.1 34.27 40 -5.73 0-360 100 \Y
3 68.703 47.85 Pk 10 -27.6 30.25 40 -9.75 0-360 100 Vv
4 *110.413 50.55 Pk 11.3 -27.2 34.65 43.52 -8.87 0-360 100 Vv
5 *167.934 42.35 Pk 8.8 -26.9 24.25 43.52 -19.27 0-360 100 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
Radiated Emissions
Meter Corrected . ) . .
Frequency i VULB9163 | 30-1000M i QPk Limit Margin Azimuth Height .
(MHz) | Readine | Det | oondmy | Haae) | NP9 | @suv/m) | (aB) (Degs) (m) | Potarity
(dBuv) - (dBuV/m) &
45.4415 44.39 Qp 13.6 -28.1 29.89 40 -10.11 146 108 Y
*
48.02 Qp 11.3 -27.2 32.12 43,52 -11.4 160 100 Vv
110.3925

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Qp - Quasi-Peak detector
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Conducted Spurious Emission

Test place Suwon Lab. No.1 Measurement Room / Shielded
Room

Report No. 4787971961-E2V2

Date June 19, 2017

Temperature / Humidity 23deg. C/52% RH

Engineer Seokhwan Hong

Mode Tx, Hopping Off, DH5

In any 100 kHz bandwidth outside the restricted band in which the spread spectrum intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator confirmed 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on RF conducted measurement.

eSS A gt S XerahE Specium Ay gt
— a— T . | pOCh TR
PHO Closs ~e  Trig: FreeRun AvgiHoid: 1001100 PG Wilds -»-  Trig: FreeRun AvgiHoid: 100/100
IFGain:Auto #Atten: 20 d8. IFGain-Low #Arten: 20 dB.
10 deidy _Ref -10.00 dBm 1o deidy _Ref -10.00 dBm
Start 6,00 kHz Stop 150,00 kHz Start 150 kHz Stop 30.00 MHz
#Res BW 200 Hz #VBW 620 Hz Sweep (FFT) ~12.00 ms (20001 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 93.33 ms (20001 pts)
= - = sarus

30 MHz — 26.5 GHz

—
Keysigh Spectrum Anahzer - Swept 54
" z [ 16
| #Avg Type: RMS

FRG: Fast ~»e  Trig FreeRun AvgiHold: 100/100
1FGainLow Atten: 30 dB

0 dBid Ref 20.00 dBm
Log N

Start 30 MHz Stop 26.50 GHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)

24024 GHz 7.660 dBm
22462 GHz -46.912 dBm

zzzzz

&
P
&
e
&
5
g
a
&
3

2
4804 5 GHz
26.288 9 GHz -47.326 dBm

§ S dfcmwamewmnasfl
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Conducted Spurious Emission

Test place

Report No.

Date

Temperature / Humidity
Engineer

Mode

Suwon Lab. No.1 Measurement Room / Shielded
Room

4787971961-E2V2

June 19, 2017

23deg. C/52% RH

Seokhwan Hong

Tx, Hopping Off, DH5

2441 MHz

9 kHz — 150 kHz

150 kHz — 30 MHz

NeptghESpectum Faber - SwtptSA eyt Specrum Ansyse - Snept A
AL o v AL : <
] #Avg Type: RMS. ] #Avg Type: RMS
BNO: Close e Trig: Free Run AvgiHold: 1001100 NG Wide -s- Trig: FreeRun AvgiHold: 100/100
IFGain:Auno #Amen: 20 8 1FGainLow #Anen: 20 08
10 dBidiv Ref -10.00 dBm 10 dBidiv Ref -10.00 dBm
Start 8.00 kHz Stop 150.00 kHz Start 150 kHz Stop 30.00 MHz
#Res BW 200 Hz #VBW 620 Hz Sweep (FFT) ~12.00 ms (20001 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 93.33 ms (20001 pts)
e arus,

30 MHz - 26.5 GHz

erugh Specium Amayer - SutptSh
F L : :
]

#Avg Type: RMS
FNO: Fast ~»- Trig: FresRun AvgiHold: 100/100
IFGain-Low

= | o e
31544 PMJun 19,2017
TRazE 0

Ve[

[l mobe
1N T 24414 GHz 8739 dBm
2 N f 22852 GHz 44548 dBm
N r 2,506 9 GHz -43.498 dBm
4 N r 4882 6 GHz -61.981 dBm
B N f 26.281 5 GHz -46.930 dBm
8
7
]
9
0
1

Atten: 30 4B oerlP
0 JI 3y Ref 20,00 dBm
S
i
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz

Sweep 973.3 ms (40001 pts)
FUNCTIN VALUE =
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Conducted Spurious Emission

Test place

Report No.

Date

Temperature / Humidity
Engineer

Mode

Suwon Lab. No.1 Measurement Room / Shielded
Room

4787971961-E2V2

June 19, 2017

23deg. C/52% RH

Seokhwan Hong

Tx, Hopping Off, DH5

2480 MHz

9 kHz — 150 kHz

150 kHz — 30 MHz

NeptghESpectum Faber - SwtptSA eyt Specrum Ansyse - Snept A
AL o v AL : <
] #Avg Type: RMS. ] #Avg Type: RMS
BNO: Close e Trig: Free Run AvgiHold: 1001100 NG Wide -s- Trig: FreeRun AvgiHold: 100/100
IFGain:Auno #Amen: 20 8 1FGainLow #Anen: 20 08
10 dBidiv Ref -10.00 dBm 10 dBidiv Ref -10.00 dBm
Start 8.00 kHz Stop 150.00 kHz Start 150 kHz Stop 30.00 MHz
#Res BW 200 Hz #VBW 620 Hz Sweep (FFT) ~12.00 ms (20001 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 93.33 ms (20001 pts)
e arus,

30 MHz - 26.5 GHz

erugh Specium Amayer - SutptSh
F L : :
]

#Avg Type: RMS
FNO: Fast ~»- Trig: FresRun AvgiHold: 100/100
IFGain-Low

= | o e
U3:18.02PMJun 19,2017
TRazE 0

Ve[

[l S|
N T 2478 8 GHz 8271 dBm
N f 2324 3 GHz 44238 dBm
N r 2636 0 GH; -44.360 dBm
N r 4959 4 GHz 62548 dBm
N f 26.269 7 GHz 46.738 dBm

B 0 emmme

Atten: 30 4B oerlP
0 JI 3y Ref 20,00 dBm
o o
&
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz

Sweep 973.3 ms (40001 pts)
FUNCTIN VALUE =
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Conducted Spurious Emission

Test place

Report No.

Date

Temperature / Humidity
Engineer

Mode

Suwon Lab. No.1 Measurement Room / Shielded
Room

4787971961-E2V2

June 19, 2017

23deg. C/52% RH

Seokhwan Hong

Tx, Hopping Off, 3DH5

2402 MHz

9 kHz — 150 kHz

150 kHz — 30 MHz

Keyssght Spectrum Anslyzer - wept SA Keyaight Spectrum Anlyzer - Swegt 54
AL [ 0z AL : x
#Avg Type: #4vg Type: RMS
B Ciose —»—  Trig: FreeRun AvglHold: 100/100 BNG-Wide -s- Trig: Fres Run AvgiHold: 100/100
IFGain:Auto. #Atten: 20 dB IFGain-Low #Anen: 2048
1\7 g'?‘"‘ Ref -10.00 dBm 10 dBidiv Ref -10.00 dBm
Start 9.00 kHz Stop 150.00 kHz Start 150 kHz Stop 30.00 MHz
#Res BW 200 Hz #VBW 620 Hz Sweep (FFT) ~12.00 ms (20001 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 93.33 ms (20001 pts)
aTatus arus

30 MHz - 26.5 GHz

#Avg Type: RM

XS Soeciu A gt S
F i : :

s Trig: FreeRun

AvgiHold: 100/100

= | o e

032348 PMJun 19,2017

s TRazE 0
TVEE[M,

(i oD TRl SCL]
1N T 2401 7 GH; 8 o
2 N f 22462 GHz 47.317 dBm
N r 2567 9 GHz 2148 dBm
4 N r 4804 5 GHz -61.442 dBm
B N f 26.285 6 GHz 47638 dBm
8
7
]
9
10
1
= ATUS

ENO: Fast i+
1FGain ow Aren: 30 dB oe
0deidi__Ref 20.00 dBm
¢
Jat
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz

Sweep 973.3 ms (40001 pts)
FUNCTIN VALUE -
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Conducted Spurious Emission

Test place

Report No.

Date

Temperature / Humidity
Engineer

Mode

Suwon Lab. No.1 Measurement Room / Shielded
Room

4787971961-E2V2

June 19, 2017

23deg. C/52% RH

Seokhwan Hong

Tx, Hopping Off, 3DH5

2441 MHz

9 kHz - 150 kHz

150 kHz - 30 MHz

Keyssght Spectrum Anslyzer - wept SA Keyaight Spectrum Anlyzer - Swegt 54
AL - AL : x
#Avg Type: RIS | #4vg Type: RMS
B Ciose —»—  Trig: FreeRun AvglHold: 100/100 BNG-Wide -s- Trig: Fres Run AvgiHold: 100/100
IFGain:Auto. #Atten: 20 dB IFGain-Low #Anen: 2048
1\7 g'?‘"‘ Ref -10.00 dBm 10 dBidiv Ref -10.00 dBm
Start 9.00 kHz Stop 150.00 kHz Start 150 kHz Stop 30.00 MHz
#Res BW 200 Hz #VBW 620 Hz Sweep (FFT) ~12.00 ms (20001 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 93.33 ms (20001 pts)
aTatus s

30 MHz - 26.5 GHz

#Avg Type: RMS
AvgiHold: 100/100

XS Soeciu A gt S
F i : :

FNO: Fast ~»- Trig: FresRun
IFGain-Low

= | o e
03:27.34 PMJun 19,2017

(i oD TRl SCL]
1N T 14 GHz 8238 dBm
2 N f 2284 6 GHz 442 dBm
N r 25069 GHz -44.048 dBm
4 N r 4882 0 GHz 63.342 dBm
B N f 26.275 0 GHz -47.027 dBm
8
7
]
9
10
1
= ATUS

Anten: 30 dB
0 JI 3y Ref 20,00 dBm
es
§%
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz

Sweep 973.3 ms (40001 pts)
FUNCTIN VALUE -
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Conducted Spurious Emission

Test place Suwon Lab. No.1 Measurement Room / Shielded
Room
Report No. 4787971961-E2V2
Date June 19, 2017
Temperature / Humidity 23deg. C/52% RH
Engineer Seokhwan Hong
Mode Tx, Hopping Off, 3DH5
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
= k- TR F ke gy S
L\Iglﬂ':l Ref -10.00 dBm l_tiéihl. Ref -10.00 dBm
¢
¢
Start 9.00 kHz Stop 150.00 kHz‘ Start 150 kHz Stop 30.00 MHz
#Res BW 200 Hz #VBW 620 Hz Sweep (FFT) ~12.00 ms (20001 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 93.33 ms (20001 pts)

30 MHz - 26.5 GHz

Keyight Spectrum Analyze - Sept 54 = | o e
AL = © 16 330,02 PMJun 19,2017
#Avg Type: RMS TR 0

NG Fost ~o-  Trig: Free Run AvgiHold: 100/100
FGaiLow Arten: 30 B
0 JI 3y Ref 20,00 dBm
i . L4
1§
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
[l FUNCTION VALUE 0
N i 24788 GHz 8.498 dBm
N ' 23243GHz  46.225dBm
N ' 2636 0 GH 45536 dBm
N r 49584 GHz 51608 dBm
N r 255004GHz  47.325 dBm

EARS-TT AT PN
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Conducted Emission Band Edge compliance

Test place Suwon Lab. No.1 Measurement Room / Shielded
Room

Report No. 4787971961-E2V2

Date June 16, 2017

Temperature / Humidity 23deg. C/52% RH

Engineer Seokhwan Hong

Mode Tx, Hopping Off, DH5

In any 100 kHz bandwidth outside the restricted band in which the spread spectrum intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator confirmed 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on RF conducted measurement.

- - g
Keysight Spectrum Analyzer - Swept S 1 Keysight Spectoum Analyzer - Swept S4
- #Avg Type: RMS - #Avg Type: RMS ’
WO Vida ~w- Trig: FresRun AvgiHold: 100100 WO Vida ~w- Trig: FresRun AvgiHold: 100100
FGain-Low Anen: 40 dB FGaind.ow Atien: 40 dB
10 dB/d| Ref 30.00 dBm 10 dBJd| Ref 30.00 dBm
Log Log
Center 2.400000 GHz Span 10.00 MHz Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
- - g
Keysight Spectrum Analyzer - Swept S 1 o s Keysight Spectoum Analyzer - Swept S4
i (AL 0 2017 i W s i itz
- #Avg Type: RMS ’ - #Avg Type: RMS ’
NG Vilda ~o- Trig: FreeRun AvgiHold: 100100 PG Vilde ~s-  Trig: FresRun AvalHold: 100/100
FGain-Low Anen: 40 dB FGaind.ow Atien: 40 dB
10 dB/d| Ref 30.00 dBm 10 dBJd| Ref 30.00 dBm
Log Log
Center 2.400000 GHz Span 10.00 MHz, Center 2483500 GHz Span 10.00 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
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1048 den]

Center 2.441000 GHz

|#Res BW 100 kHz #VBW 300 kHz

Span 5.000 MHz
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Reference 2441MHz
—E REGRTSP O A ne e = ONE =R
RL [ RE [50Q DC | CORREC | [ SENSE:INT] [ ALIGNAUTO | 09:00:16 PM Jun 16, 2017
- #Avg Type: RMS TRAE[T5 556
I,,F,ég; :\,L,gi — m&:r:;:;" Avg|Hold: 1001100 e
Mkr1 2.441 003 25 GHz
{0 deidiv__Ref 30.00 dBm 9.816 dBm

Sweep 2.667 ms (20001 pts

s

STATUS
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Conducted Emission Band Edge compliance

Test place Suwon Lab. No.1 Measurement Room / Shielded
Room

Report No. 4787971961-E2V2

Date June 16, 2017

Temperature / Humidity 23deg. C/52% RH

Engineer Seokhwan Hong

Mode Tx, Hopping Off, 3DH5

In any 100 kHz bandwidth outside the restricted band in which the spread spectrum intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator confirmed 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on RF conducted measurement.

Keysight Spectrum Analyzer - mel?ﬁ Keysight Spectrum Analyzer - qul?n =
W I cane san7 AL W s : i 008:01 PHJan 18,2017
#Avg Type: RMS #Avg Type: RMS T
WO Vida ~w- Trig: FresRun AvgiHold: 100100 WO Vida ~w- Trig: FresRun AvgiHold: 100100
FGain-Low Anen: 40 dB FGaind.ow Atien: 40 dB
10 dB/d| Ref 30.00 dBm 10 dBJd| Ref 30.00 dBm
Log Log
Center 2.400000 GHz Span 10.00 MHz Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
- - g
Keysight Spectrum Analyzer - Swept S 1 o s Keysight Spectoum Analyzer - Swept S4
- #Avg Type: RMS ’ - #Avg Type: RMS ’
NG Vilda ~o- Trig: FreeRun AvgiHold: 100100 PG Vilde ~s-  Trig: FresRun AvalHold: 100/100
FGain-Low Anen: 40 dB FGaind.ow Atien: 40 dB
10 dB/d| Ref 30.00 dBm 10 dBJd| Ref 30.00 dBm
Log Log
Center 2.400000 GHz Span 10.00 MHz, Center 2483500 GHz Span 10.00 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
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Reference 2441 MHz

[ [ |

B Keysight Spectrum Analyzer - Swept SA
RL [ RE [50Q DC | CORREC |

[ SENSE:INT] [

ALIGNAUTO [ 00:05:03PM Jun 16, 2017

PNO Wide —» Trig: FreeRun
IFGain:Low Atten: 40 dB

#Avg Type: RMS TRAGE]L 13256
Avg|Hold: 1001100 P
oeT]

10 dBidiv
Log

Ref 30.00 dBm

Mkr1 2.440 833 50 GHZ
8.422 dBm

200

0.0

Center 2.441000 GHz
|#Res BW 100 kHz

Span 5.000 MHz
Sweep 2.667 ms (20001 pts

#VBW 300 kHz

s

STATUS
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99%Occupied Bandwidth

Test place Suwon Lab. No.1 Measurement Room / Shielded
Room

Report No. 4787971961-E2V2

Date June 19, 2017

Temperature / Humidity 23deg. C/52% RH

Engineer Seokhwan Hong

Mode Tx Hopping Off

Hopping Off, DH5 Hopping Off, 3DH5

2402 MHz

| Canter Freq: 2.402000000 GHz

2402 MHz
[r——

Canter Freq: 2.402000000 GHz

058
Radio ta.

mew-huwﬂw
"L W

v Trig: FreeRun v+ Trig: FreeRun
#FGain: ow #Atten: 20 dB Radio Device: BTS #FGain:Low #Arnen: 20 dB Radio Device: BTS
10 dBid Ref 20.00 dBm 10 dBid Ref 20.00 dBm
Lo Lo
|

Center 2.402 GHz Span 3 MHz, Center 2.402 GHz Span 3 MHz,
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms, #Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms,

Occupied Bandwidth Total Power 8.14 dBm Occupied Bandwidth Total Power 5.62 dBm

854.31 kHz 1.2366 MHz
Transmit Freq Error 2.752 kHz OBW Power 99.00 % Transmit Freq Error -10.898 kHz OBW Power 99.00 %
x dB Bandwidth 1.005 MHz xdB -26.00 dB x dB Bandwidth 1.413 MHz xdB -26.00 dB

2441 MHz

2441 MHz

Keyght Specirum Ansyze: - Occupied B

011822 PMun 19,2017

Keyght Specirum Ansyze: - Occupied B

51907 PMun 19,2017

] Center Freq: 2.441000000 GHz Radio $td: None ] Center Freq: 2.441000000 GHz Radio $td: None
Trig: Free Run Trig: Free Run
#FGainton 2Aten: 2098 Radio Device: BTS #FGainLow 2Aten: 2098 Radio Device: BTS
042y Ref 20,00 dBm 042y Ref 20,00 dBm
Log Log
!
Center 2.441 GHz Span 3 MHz Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms, #Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 8.61dBm Occupied Bandwidth Total Power 6.27 dBm
885.33 kHz 1.2405 MHz
Transmit Freq Error -6.845 kHz OBW Power 99.00 % Transmit Freq Error -3.603 kHz OBW Power 99.00 %
x dB Bandwidth 1.154 MHz x dB -26.00 dB x dB Bandwidth 1.413 MHz x dB -26.00 dB
usa s, usa s,
Pt Syt Romipes - Cocmpred O = Neroai Specnam Ao Geruped B,
L & m e CS:18:34 Puun 19,2017 "L W T g sz
Center Fraq: 2480000000 GHz Radio Std: N ] Center Freq: 2.460300000 GHE Radio Sta: Nene
e Tiig: FreeRun v+ Trig: FreeRun
#FGaindon sAtten: 2048 Radio Devies: BTS A Gain:Low #Azen: 2068 Radio Device: BTS
0 did Ref 20.00 dBrm 104y Ref 20.00 dBm
Log Lo
Center 2.48 GHz Span 3 MHz Center 2.48 GHz Span 3 MHz,
#Res BW 30 kHz #VBW 100 KHz #Sweep 100 ms #Res BW 30 kHz #VEBW 100 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 8.76 dBm Occupied Bandwidth Total Power 6.65 dBm
883.23 kHz 1.2510 MHz
Transmit Freq Error -9.785 kHz OBW Power 99.00 % Transmit Freq Error -16.738 kHz OBW Power 99.00 %
x dB Bandwidth 1131 MHz x dB -26.00 dB x dB Bandwidth 1.371 MHz xdB -26.00 dB
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99% Occupied Bandwidth

Test place

Report No.

Date

Temperature / Humidity
Engineer

Mode

Suwon Lab. No.1 Measurement Room / Shielded

Room

4787971961-E2V2

June 19, 2017

23deg. C/52% RH
Seokhwan Hong
Tx Hopping On

Kepsight Spectrum Analyze: - Occupied B
AL

Hopping On, DH5

| Center Freq: 2.441000000 GHz

—+- Trig: FreeRun AvglHold: 1010

R
05:21:54 PM1un 19, 2007
Radia Std: None

Kepsight Soectrum Anwyzes - Occupied BW
L

Hopping On, 3DH5

[E=r
8 T 05:22:56 PM1un 18, 2017
Center Freq: 2.441000000 GHz Radio $td: None

‘AvglHold: 10110

—+ Trig: FreeRun
MFGain:Low Radio Device: BTS MFGain:Low #Afte Radio Device: BTS

10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Center 2.441 GHz Span 100 MHz Center 2.441 GHz Span 100 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.333ms #Res BW 1MHz #VEBW 3 MHz Sweep 1.333ms

Occupied Bandwidth Total Power 28.1 dBm Occupied Bandwidth Total Power 26.8 dBm

78.637 MHz 78.802 MHz
Transmit Freq Error 20.050 kHz OBW Power 99.00 % Transmit Freq Error 48.278 kHz OBW Power 99.00 %
x dB Bandwidth 80.81 MHz xdB -20.00 dB x dB Bandwidth 81.41 MHz xdB -20.00 dB
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APPENDIX 2: Test instruments
Test equipment
Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 10-14-18
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 042517
04-14-19
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3117 00168724 061717
05-31-19
Antenna, Hom, 18 GHz ETS 3117 00168717 06-17-17
05-31-19
Antenna, Horn, 40 GHz ETS 3116C 00166155 11-30-17
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 12-15-17
Preamplifier, 1000 MHz Sonoma 310N 341282 08-17-17
Preamplifier, 1000 MHz Sonoma 310N 351741 08-16-17
Preamplifier ETS 3115-PA 00167475 08-17-17
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-16-17
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-17-17
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 03-09-18
Average Power Sensor Agilent/HP U2000 MY54270007 08-17-17
DC Power supply Agilent/HP E3640A MY54236144 08-16-17
DC Power supply Agilent/HP E3640A MY54226395 08-16-17
EMI Test Receive, 40 GHz R&S ESU40 100439 08-17-17
EMI Test Receive, 40 GHz R&S ESU40 100457 08-16-17
EMI Test Receive, 3 GHz R&S ESR3 101832 08-16-17
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-17-17
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-16-17
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-17-17
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-16-17
High Pass Filter 6GHz Micro-Tronics HPM17542 009 08-17-17
LISN R&S ENV-216 101837 08-16-17
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 11-25-17
UL Software
Description Manufacturer Model Version
Radiated software UL UL EMC Ver 9.5
AC Line Conducted software UL ULEMC Ver9.5
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