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1. TEST SUMMARY

1.1 Regulations and results

The sample submitted for evaluation(Referred to below as the EUT) has been tested in accordance with the

following regulations or standards.

P F N.T.
FCC Reference Section Description Note
(Pass) | (Fail) | (Not Tested)
15.203 Antenna Requirement P
15.205, 15.209,15.407(b)(5),

Radiated Unwanted Emissions P

(6), (7)
15.407 (a) 26 dB Bandwidth P
15.407 (a)(1)(ii),(3) Maximum Conducted Output Power P
15.407 (a)(1)(ii),(3),(5) Power Spectral Density P
15.407 (b)(1),(4) Undesirable Emissions P
15.407 (e) 6 dB Occupied Bandwidth P
15.407(g) Frequency Satiability P
15.207, 15.407(b)(6) AC-Line Conducted Emission P

1.2 Purpose of the test

To determine whether the equipment under test fulfills the requirements of the regulation stated in FCC Part 15

Subpart E Section 15.407.

1.3 Test Methodology

The tests mentioned in clause 1.1 in this test report were performed according to FCC CFR 47 Part 2, CFR 47

Part 15 and ANSI C63.10-2013.
KDB 789033 D02 General U-NII Test Procedures New Rules v02

1.4 Additions, deviations, exclusions from standards

No additions, deviations or exclusions have been made from standard.
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1.5 Test Facility

The measurement facilities are located at 135-60 Gyeongchung-daero, Gonjiam-eup, Gwangju-si, Gyeonggi-do

12813, Korea. Description details of test facilities were submitted to the FCC and IC, designated by the RRA

(Radio Research Agency), and accredited by Korea and accredited by KOLAS (Korea Laboratory Accreditation

Scheme) in Korea according to the requirement of ISO 17025.

Agency Name

Registration No.

Mark

FCC KR0160
Industry Canada (IC) IC 12721A-1 l * I
RRA KR0160 RR/—-\"" y
Korean Agency for Technology and KT733

Standards
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2. EUT (Equipment Under Test) INFORMATION

2.1 General Description

The SEMES CO., LTD., Model SRC-BAMVC?2 (referred to as the EUT in this report) is a S-DAQ. The EUT is a

device for transferring voltage signal and equipment information to an agent PC through wired/wireless

communication. For wireless communication, the EUT has WLAN module has function for 802.11a/b/g, so this

report covers 802.11 a only and another report covers function for 802.11b/g.

Operating Frequency

U-NII Band1: 5 180 ~ 5 240 MHz
U-NII Band3: 5 745 ~ 5 805 MHz

Max. RF Output Power

15.48 dBm (Measured)

Modulation Types

OFDM(802.11 a)

Number of Channels

U-NII Band1 (5 180 ~ 5 240 MHz): 4 CH
U-NII Band3 (5 745 ~ 5 805 MHz): 4 CH

Channel Bandwidth

20 MHz

Generated or used Freq. in EUT

32.768 kHz, 12 MHz, 24 MHz, 25 MHz, 33 MHz, 37.4 MHz

Type of Antenna

[ Integrated Type M Dedicated Type

Normal Test Voltage

Antenna Gain 3.92 dBi
Operating Temperature 5°C~+50°C
DC 24V

Electrical Rating

DC216V-DC264V

Test SW Version

Tera Term ver.4.91

RF power setting in TEST SW

U-NII Band1:76, U-NIl Band3: 68

2.2 Available channel number and frequency

Operating Mode: 802.11 a (U-NIl Band 1) Operating Mode: 802.11 a (U-NIl Band 3)
Channel Frequency(MHz) Channel Frequency(MHz)
36 5180 149 5745
40 5200 153 5765
44 5220 157 5785
48 5240 161 5 805
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2.3 Additional Model

Model Name

Model Difference

SRC-BAMVC2

Basic Model

SRC-BAMVE2

SRC-BAMVE?2 is identical to SRC-BAMVC2 except for model designation and
without RS232 Board

NOTE: The Manufacturer has declared to all the additional model names into basic model name without any
further evaluation by ENG Co., Ltd.

Report No.: TR-W1712-002

ENG Co., Ltd. 135-60 Gyeongchung-daero, Gonjiam-eup, Gwangju-si, Gyeonggi-do, Korea 464-942

TEL: +82-31-727-8300

FAX: +82-31-746-0800

Page 7 of 55
Report Form_01 (Rev.0)

http://lwww.the-eng.co.kr




3. TEST CONDITION

3.1 Equipment Used During Test

The following peripheral devices and/or interface cables were connected during the measurement

Description Model No. Serial No. Manufacturer.
S-DAQ (EUT) SRC-BAMVC2 N/A SEMES CO.,, LTD.
Notebook PC LGR48 MEZ62016801 LG Electronics

Adapter for Notebook PC PA-1900-08 0Y00719207 Dongguang Lite Power 2nd Plant

3.2 Mode of operation during the test

For finding worst case configuration and operating mode, preliminary testing was performed and radiated

emission and conducted emission were performed with the EUT set to transmit at the channel with the highest

output power as worst case scenario. All spurious emission tests were performed in X, Y and Z axis direction.

And only the worst Z-axis test condition was recorded in this test report.

Based on preliminary testing following operating modes were selected for the final test as listed below.

3.2.1 Radiated Emission Test Mode Above 1 GHz

Operating Mode Channel Frequency (MHz) | Data rate(Mbps) Output Power(dBm)
36 5180 54 15.13
802.11a
44 5220 54 15.39
(U-NII Band1)
48 5240 54 15.48
149 5745 54 10.75
802.11a
157 5785 54 10.41
(U-NII Band3)
161 5805 54 10.17
3.2.2 Radiated Emission Test Mode below 1 GHz and AC Power Line Conducted Emission
Operating Mode Channel Frequency (MHZz) Output Power (dBm)
802.11a
48 5 240 15.48
(U-NII Band1)
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3.3 Test Setup Drawing
(Radiated Test below 1 GHz)

1
I !
1~4m
EUT l Antenna

i (Antenna To

|
— . e
T I

80 cm

Spectrum Analyzer
/ Pre-amp

2 n —
EUT
2o I ] Absorber
< I Y T T ,

Spectrum Analyzer
/ Pre-amp

(Conducted Test)

PC

Spectrum Analyzer Power Suppy
or SLIDACS

EUT

3.4 EUT Modifications
Following modifications were implemented on the EUT for fixing the problem caused by EMC testing and the
product will have all of the modifications incorporated into the product when manufactured and placed on the

market.
- None.
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4. ANTENNA REQUIREMENT

According to FCC CFR 47 Part 15 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. 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 provision of this section.

4.1 Antenna Description

Frequency Band (GHz)

Antenna Type

Max Peak Gain (dBi)

Connector Type

24

Dipole Antenna

4.16

Reverse polarity SMA

5 Dipole Antenna

3.92

Reverse polarity SMA

4.2 Conclusion

The antenna of the EUT is used a dedicate antenna, so the EUT met the requirement.
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5. TEST RESULT

5.1 26 dB Bandwidth

5.1.1 Limit
NONE

5.1.2 Method of Measurement
Reference to KDB 789033 D02 General UNII Test Procedures New Rules v02 Section C.1 EBW

The transmitter output is connected to a spectrum analyzer with the RBW set to approximately 1 % of the EBW,
VBW > RBW, peak detector and max hold.

5.1.3 Test Data

Temperature (25.7+£1.0)°C
Date of Test 2017-11-06
Relative humidity (43.2 £ 3.0) % R.H. _
Test Result PASS Tested by In-yong Song 2—1=
Operating Mode: 802.11a (U-NIl Band 1)
26 dB Bandwidth 99 % Bandwidth
Channel Frequency (MHz) Result
(MHZz) (MHZz)
Low 5180 25.43 17.43
Middle 5220 25.52 17.48 PASS
High 5 240 25.43 17.43
Operating Mode: 802.11a (U-NIl Band 3)
26 dB Bandwidth 99 % Bandwidth
Channel Frequency (MHz) Result
(MHz) (MHz)
Low 5745 22.18 16.86
Middle 5785 22.18 16.86 PASS
High 5 805 22.38 16.90
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5.1.4 Test Plots

Operating Mode: 802.11a, U-NII Band 1, 26dB Bandwidth (Low Channel)

MultiView | Spectrum @ Spectrum 2 @I Spectrum 3 E]l
Ref Level 20.00 dBm @ RBW 200 kHz
Att 30dB  SWT 1.02ms @ VBW 1 MHz Mode Auto Swesp
TDF
1 Frequency Sweep i
MI1[1] 6.84 dBm
5.1873930 GHz|
10 dBrmn -~
0 dem / \\\
-10 dBm
20 dBm W = %
40 dBm
50 dBm
-60 dBm
70 dBm
CF 5.18 GHz 1001 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 5.187393 GHz 6.84 dBm ndB 26.0 dB
T1 1 5167063 GHz -19.06 dBm ndB down BW 25.43 MHz
T2 1 5.192488 GHz -19.32 dBmn (J Factor 204.0

] Measuring... EERRRREEN 96

A

Operating Mode: 802.11a, U-NIl Band 1, 26dB Bandwidth (Middle Channel)

MultiView | Spectrum

Ref Level 20.00 dBm
Att
TDF

@I Spectrum 2 @I Spectrum 3 @1

® RBW 200 kHz
30dB SWT 1.02ms ® VBW 1 MHz Mode Auto Sweep

1 Frequency Sweep

10 dBm

Mi1[1] 7.15 dBm)|

5.2273430 GHz

0 dBm

-10 dBm

-20 dem

-40 dBm

-50 dem

-60 dBm

-70 dem

CF 5.22 GHz

1001 pts

5.0 MHz/

Span 50.0 MHz

2 Marker Table

Type | Ref | Trc |
M1 1
T1 1
T2 1

X-Value
5.227343 GHz

5.207063 GHz

5.232587 GHz

Y-Value |
7.15 dBm
-18.66 dBm
-18.91 dBm

Function
ndB
ndB down BW
J Factor

Function Result |
26.0 dB
25.52 MHz
204.8

I

m L

Measuring...

A
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Operating Mode: 802.11a, U-NII Band 1, 26dB Bandwidth (High Channel)

MultiView | Spectrum @ Spectrum 2 [BI Spectrum 3 E]l
Ref Level 20.00 dBm @ RBW 200 kHz
Att 30dB  SWT 1.02ms @ VBW 1 MHz Mode Auto Swesp
TDF
1 Frequency Sweep i
MI1[1] 7.24 dBm
5.2473930 GHz|
10 dBrmn -
0 dem /
-10 dBm
W %
20 dBm Mw alns T
40 dBm
50 dBm
-60 dBm
70 dBm
CF 5.24 GHz 1001 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 5.247393 GHz 7.24 dBm ndB 26.0 dB
T1 1 5.227063 GHz -19.09 dBm ndB down BW 25.43 MHz
T2 1 5.252488 GHz -18.55 dBmn (J Factor 206.4
][ ] Measuring... EERRRREEN 96 y

Operating Mode: 802.11a, U-NIl Band 3, 26 dB Bandwidth (Low Channel)

MultiView | Spectrum
Ref Level 20.00 dBm

@I Spectrum 2

E3|

® RBW 200 kHz

Att 30dB SWT 1.01lms ® VBW 1MHz Mode Auto Sweep
M1[1] 2.62 dBm)|
5.7400450 GHz
10 dBm
M1
o dBr MMWAX"WMM’\AML\J PP 0 it
-10 dBm // \R\K
-20 dem j}w ““m\
VS — TN )
-40 dBm
50 dBm
50 dBm
70 dBm
CF 5.745 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y¥-Value | Function Function Result |
M1 1 5.740045 GHz 2.62 dBm ndB 26.0 dB
T1 1 5.733811 GHz -23.05 dBm ndB down B 22.18 MHz
T2 1 5.755989 GHz -23.60 dBm Q) Factor 258.8
” Measuring... WRRRRRNRN 0 y
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Operating Mode: 802.11a, U-NIl Band 3, 26dB Bandwidth (Middle Channel)

’MultiView | Spectrum

@ Spectrum 2

[BI Spectrum 3 E]l

Ref Level 20.00 dBm @ RBW 200 kHz
Att 30dB  SWT 1.01 ms @ VBW 1 MHz
TDF
1 Frequency Sweep

10 dBm

Mode Auto Sweep

MI[1] 2.17 dBm
5.7800450 GHz

M1

-10 dem /

-20 dém /

T

-40 dBm
501 dm
50 dem
701 dBim
CF 5.785 GH=z 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 5.780045 GHz 2.17 dBm nde 26.0 dB
Ti 1 5773811 GHz -24.08 dBmn ndB down BW 22.18 MHz
T2 1 5.795989 GHz -24.15 dBm (J Factor 260.6
][ ] Measuring... ERRRRREED G y

Operating Mode: 802.11a, U-NIl Band 3, 26dB Bandwidth (High Channel)

MultiView | Spectrum

@I Spectrum 2

@I Spectrum 3 @1

Ref Level 20.00 dBm ® RBW 200 kHz
Att 3046 SWT 1.0l ms ® VBW 1 NMHz

Mode Auto Sweep

M1[1] 1.97 dBm
5.8000450 GHZ|

10 dBm

M1

0 dBm /
-10 dBm

-20 dem /—;f‘,—.

-40 dBm

-50 dem

-60 dBm

-70 dBm

CF 5.800 GHz

1001 pts

4.0 MHz/

Span 40.0 MHz

2 Marker Table

Type | Ref | Trc | K-Value |

M1 1
T1 1
T2 1

2.800045 GHz
5.793771 GHz
5.816149 GHz

¥-Value

1.97 dBm
-24.17 dBm
-24.13 dBm

| Function
ndB

ndB down B
J Factor

Function Result |

26.0 dB
22.38 MHz
259.2

I

Measuring... EERREREED W6 y
]
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Operating Mode: 802.11a, U-NIl Band 1, OBW (Low Channel)

Ref Level 20.00 dBm

TDF
1T Occupied Bandwidth

10 dBm

’MultiView | Spectrum

Att 30dB SWT 1.02ms ® VBW

@ Spectrum 2

[BI Spectrum 3 E]l

@ RBW 200 kHz
1 MHz

Mode Auto Sweep

6.84 dBm
5.1873930 GHz

MI[1]

0 dBm

-10 dem

-20 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBm

CF 5.18 GH=z

1001 pts

5.0 MHz/

Span 50.0 MHz

2 Marker Table
Type | Ref | Trc |
M1 1
Ti 1
T2 1

H-Value |
5.187393 GHz
51712587 GHz
5.1886913 GHz

Y-Value |
6.84 dBm

-6.16 dBm

-5.06 dBm

Function |

Occ Bw

Function Result |

17.432567433 MHz

] Measuring... GRRRRRCED G

A

Operating Mode: 802.11a, U-NIl Band 1, OBW (Middle Channel)

MultiView | Spectrum

@I Spectrum 2

@I Spectrum 3 @1

Ref Level 20.00 dBm ® RBW 200 kHz
Att 30dB SWT 1.02ms ® VBW 1 MHz Mode Auto Sweep
M1[1] 7.15 dBm
5.2273430 GHZz|
10 dBm e
0 der \
J X
-10 dBm
20 dBm J\MWW
M\.}\M %ﬁ‘\
-40 dBm
50 dBm
60 dBm
70 dBm
CF 5.22 GHz 1001 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 5.227343 GHz 7.15dBm
T1 1 3.2112587 GHz -5.51 dBm Occ Bw 17.482517483 MHz
T2 1 3.2287413 GHz -5.40 dBm

I

[ CETEEEE K

Measuring...

y
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Operating Mode: 802.11a, U-NIl Band 1, OBW (High Channel)

Ref Level 20.00 dBm
Att
TDF
1T Occupied Bandwidth

10 dBm

’MultiView | Spectrum

30dB SWT 1.02ms ® VBW

@ Spectrum 2

[BI Spectrum 3

8 |

@ RBW 200 kHz
1 MHz

Mode Auto Sweep

MI[1] 7.24 dBm

5.2473930 GHz

0 dBm

-10 dem

-20 dBm

o]

-40 dBm

-50 dBm

-60 dBm

=70 dBm

CF 5.24 GHz

1001 pts

5.0 MHz/

Span 50.0 MHz

2 Marker Table
Type | Ref | Trc |
M1 1
Ti 1
T2 1

H-Value |
5.247393 GHz
5.2312587 GHz
5.2486913 GHz

Y-Value |
7.24 dBm

-5.63 dBm

-4.79 dBm

Occ Bw

Function

Function Result |

17.432567433 MHz

] Measuring... ERRRRREED G y
%

Operating Mode: 802.11a, U-NII Band 3, OBW (Low Channel)

Ref Level 20.00 dBm
Att

10 dBm

MultiView | Spectrum

30dB SWT 1.01i ms ® VBW

@I Spectrum 2

E3|

® RBW 200 kHz
1 MHz

Mode Auto Sweep

2,62 dBm
5.7400450 GHz|

M1[1]

] (e e

-10 dBm

-20 dem

R

-40 dBm

]

-50 dem

-60 dBm

-70 dBm

CF 5.745 GHz

1001 pts

4.0 MHz/

Span 40.0 MHz

2 Marker Table
Type | Ref | Trc |
M1 1
T1 1
T2 1

X-Value |
5.740045 GHz
3.7364885 GHz
3.7533516 GHz

Y¥-Yalue |
2.62 dBm

-6.36 dBm

-5.98 dBm

Occ Bw

Function

Function Result |

16.863136863 MHz

I

Measuring...

EEENEES
W y
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Operating Mode: 802.11a, U-NIl Band 3, OBW (Middle Channel)

(Multiview Spectrum @ Spectrum 2 @I Spectrum 3 E]l

Ref Level 20.00 dBm @ RBW 200 kHz
Att 30dB  SWT 1.0l ms ® VBW 1 MHz Mode Auto Swesp
TDF

1T Occupied Bandwidth

MI[1] 2.1
5.7800450 GHz
10 dBm:

M1

o dam LR, U NP \

Ty{ \%2
-10 dem / \
-20 dBm

e et ]

-40 dBm

-50 dBm

-60 dBm

=70 dBm

CF 5.785 GH=z 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 5.780045 GHz 2.17 dBm
Ti 1 5.7764885 GHz -6.62 dBm Occ Bw 16.863136863 MHz
T2 1 5.7933516 GHz -5.96 dBm

][ ] Measuring... ERRRRREED G y

Operating Mode: 802.11a, U-NIl Band 3, OBW (High Channel)

(Multiview | spectrum @I Spectrum 2 @I Spectrum 3 @1

Ref Level 20.00 dBm ® RBW 200 kHz
Att 30dB SWT 1.01lms ® VBW 1MHz Mode Auto Sweep
T
T Occupied
M1[1] 1.97 dBm
5.8000450 GHz
10 dBm
M1
0 dem .. Y LS, o

-10 dBm /
-20 dem

%
-40 dBm
-50 dBm
-60 dBm
=70 dBm
CF 5.805 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 5.800045 GHz 1.97 dBm
Ti 1 5.7964885 GHz -6.78 dBm Qcc Bw 16.903096903 MHz
T2 1 5.8133916 GHz -7.24 dBm
” Measuring... ERRRRRNED G y
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5.2 6 dB Bandwidth

5.2. 1 Limit

The minimum 6 dB bandwidth shall be at least 500 kHz within the (5.725 ~ 5.825) GHz band..

5.2.2 Method of Measurement
Reference to KDB 789033 D02 General UNII Test Procedures New Rules v02 Section C.2
The transmitter output is connected to a spectrum analyzer with the RBW set to 100 kHz, VBW = 3 X RBW,

peak detector and max hold.

5.2.3 Test Data

Date of Test 2017-11.06 Temperature (25.7+£1.0)°C
Relative humidity (43.2+3.0) % R.H. _
Test Result PASS Tested by In-yong Song 2 s
Operating Mode: 802.11a (U-NIl Band 3)
Channel Frequency (MHz) Measured Value (MHz) Limit (MHz) Result
Low 5745 16.62 PASS
Middle 5785 16.62 20.5 PASS
High 5 805 16.62 PASS
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5.2.4 Test Plots

Operating Mode: 802.11a, U-NII Band 3, 6dB Bandwidth (Low Channel)

MultiView ¢ {Spectrum E]] Spectrum 2 @
Ref Level 20.00 dBm @ RBW 100 kHz
Att 30dB  SWT 1.04 ms @ VBW 300 kHz Mode Auto Swesp
TDF
1 Frequency Sweep =
D3[1] 0.24 dB
16.6230 MHz
10 dBm MI1[1] 0.33 dBm
5.7524330 GHz|
M1
0 dem W
H1 -5.670 dBm MYE
-10 dBm /
-20 dBm \,L/\M
-30 dBm %
W Nl
50 dBm
-60 dBm
70 dBm
CF 5.745 GH=z 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 5.752433 GHz 0.32 dBm
M2 1 5.736608 GHz -7.41 dBm
D3 M2 1 16.623 MHz 0.24 dB

|

] Measuring... ERRRRREED G y
%

Operating Mode: 802.11a, U-NII Band 3, 6dB Bandwidth (Middle Channel)

10 dBm

Ref Level 20.00 dBm ® RBW 100 kHz
Att 30dB  SWT 1.04ms ® VBW 300 kHz
TDF

1 Frequency Sweep

(Multiview ISpectrum @] Spectrum 2 @[ Spectrum 3

i)

Mode Auto Sweep

D3[1] 0.22 dB|
16.6230 MHz,
Mi1[1] 0.02 dBm|

0 dBm

5.7786460 GHz

H1 -5.980 dBnv ME‘

-10 dBm Y

-20 dem /

o

I

Bm

-50 dem
-60 dBm
-70 dem
CF 5,785 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 5.778646 GHz 0.02 dBm
M2 1 5.776608 GHz -7.72 dBm
D3 M2 1 16.623 MHz 0.22 dB
][ Measuring... ERRRRREED G y
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Operating Mode: 802.11a, U-NIl Band 1, 6 dB Bandwidth (High Channel)

MultiView ° {Spectrum E]] Spectrum 2 @[ Spectrum 3 E]l
Ref Level 20.00 dBm @ RBW 100 kHz
Att 30dB  SWT 1.04 ms @ VBW 300 kHz Mode Auto Swesp
TDF
1 Frequency Sweep
M3[1]
5.8132320 GHz|
10 dBm M1[1] -0.01 dBm
5.7986460 GHz
M1
o dem W\I\JWWMW \/\/‘\M’l\f\f\r\r\/\)\}\
H1 -6.010 dBm MYE ’\)‘F
-10 dBm j/f \M\
-20 dBm UI/JJJ‘/ %
o dem v - Ty
W MW’V\M
50 dBm
-60 dBm
70 dBm
CF 5.805 GHz 1001 pts 4.0 MHz / Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | H-Value | Y-Value | Function | Function Result |
M1 1 5.798646 GHz -0.01 dBm
M2 1 5.796608 GHz -8.00 dBm
M3 1 5.813232 GH:z -7.24 dBm

Measuring... EERRRREEN 96 y
%
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5.3 OUTPUT POWER MEASUREMEENT

5.3.1 Limit

For an indoor access point operating in the band (5.15 ~ 5.25) GHz, the maximum conducted output power
over the frequency band of operation shall not exceed 1 W (30 dBm).

For the band (5.725 ~ 5.85) GHz, the maximum conducted output power over the frequency band of operation
shall not exceed 1 W (30 dBm).

If transmitting antennas of directional gain greater than 6 dBi are used, the maximum conducted output power

shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

5.3.2 Method of Measurement
Reference to KDB 789033 D02 General UNII Test Procedures New Rules v02: Section E.3.a) Method

PM(Measurement using an RF average power meter)

5.3.3 Test Data for Output Power

Temperature (25.7+£1.0)°C
Date of Test 2017-11-06
Relative humidity (43.2 £ 3.0) % R.H. _
Test Result PASS Tested by In-yong Song 2—1=
Operating Mode: 802.11a (U-NIl Band 1)
Frequency Measured Total Power
Channel Duty Factor Limit (dBm) Margin (dB)
(MHZz) Value (dBm) (dBm)
Low 5180 13.68 1.45 15.13 30.00 14.87
Middle 5220 13.94 1.45 15.39 30.00 14.61
High 5240 14.03 1.45 1548 30.00 14.52
NOTE. 1. Margin = Limit - Total Power
2. Total Power = Measured value + Duty factor
3. Duty cycle(X) : 0.7155
4. Duty factor(10log/x) : 1.45
Operating Mode: 802.11a (U-NIl Band 3)
Frequency Measured Total Power
Channel Duty Factor Limit (dBm) Margin (dB)
(MHz) Value (dBm) (dBm)
Low 5745 9.30 1.45 10.75 30.00 19.25
Middle 5785 8.96 1.45 1041 30.00 19.59
High 5 805 8.72 1.45 1017 30.00 19.83

NOTE. 1. Margin = Limit - Total Power
2. Total Power = Measured value + Duty factor

3. Duty cycle(X) : 0.7159

4. Duty factor(10log/x) : 1.45
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5.3.4 Test Data for Duty Cycle

; On Time On + Off Time Duty Cycle
Operating Mode (ms) (ms) (%) Duty Factor
802.11a
(U-NII Band1) 0.248 0.346 71.55 1.45
802.11a
(U-NII Band3) 0.248 0.346 71.59 1.45

Duty Cycle - 802.11a (U-NIl Band1)

[Multiview [ spectrum

u]‘[ Spectrum 2 E]] Spectrum 3 E

Ref Level 30,00 dBm

= REW 10 MHz

ALt 40 dB = SWT S00 us = VEW 10 MHz

0.09 dB|
346.,4381 ps|

Dz[1]

M1[1]—13.23 dBm|
99, aze bl

|

ik wlm |

T

CF 5.22 GHz

20001 pts 50,0 ps/
2 Marker Tahle
Type | Ref | Tre | H-Value ¥-Value | Function | Function Result |
M1 1 99.425 ps 13.23 dBm
o1 M1 1 247.8671 ps 0.38 dB
D2 M1 1 346.438B1 ps 0.09 dB

| Measuring... @EEENENED W0 p

Duty Cycle - 802.11a (U-NIl Band3)

[uulti\fiew : TSpeclrum [ = ! Spectrum 2 t ]] Spectrum 3 [3
Ref Level 20.00 dBm = RBW 10 MHz
Att 30dB & SWT 5008 VBW 10 Mriz
TRG:VID TOF
TG D2[1] 1.55 dB
i ! 346,363 ny
M1[1]
a¢
-10 de: T - T ” T T T
20
70 d8.
CF 5.785 GHz 20001 pts 50,0 ps/
2 Marker Table
Type | Ref | Trc | H-Value | ¥-Value | Function | Function Result |
M1 1 99.475 ps 6.14 dBm
D1 ML 1 247.9729 ps 0.44 dB
D2 Mi 1 346.3631 ps 1.55 dB

Measuring... EERIRRNNN &0
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5.4.5 Test Plots

02.11a, U-NIl Band 1 (Low Channel)

Measurement File System

A (Cont Av)
B
64 Auto
9.660 dB
Z81-101507

Operating

13.68n

Mode: 802.11a, U-NIl Band 1 (Middle Channel)

64 Auto
9.660dB
Z81-101507

5.180 GHz

13940

5220CGHz
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64 Auto
9660dB
Z81-101507

14.036n

Mode: 802.11a, U-NIl Band 3 (Low Channel

5.240GHz |

Operating

- Windows Measurement File System

A (Cont Av)
X
64 Auto
9,690 dB
Z81-101507

R720.a

5.805GHz
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Operating Mode: 802.11a, U-NIl Band 3 (Middle Channel)

Windows Measurement File System

A (Cont Av)
X
64 Auto
9.690dB
Z81-101507

896 dBm

Operating Mode: 802.11a, U-NIl Band 3 (High Channel

A  5785GHz

Windows Measurement File System

A (Cont Av)
£
64 Auto
9.690 dB
Z81-101507

5.745CGHz

9.30m
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5.4 POWER SPECTRAL DENSITY

5.4.1 Limit

For an indoor access point operating in the band (5.15 ~ 5.25) GHz, the maximum power spectral density shall
not exceed 17 dBm in any 1 MHz band..

For the band (5.725 ~ 5.85) GHz, the maximum power spectral density shall not exceed 30 dBm in any 500
kHz band.

If transmitting antennas of directional gain greater than 6 dBi are used, the maximum conducted output power

shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

5.4.2 Method of Measurement
Reference to KDB 789033 D02 General UNII Test Procedures New Rules v02: Section F Maximum Power
Spectral Density.

5.4.3 Test Data

Temperature (25.7+£1.0)°C
Date of Test 2017-11-06
Relative humidity (43.2 £ 3.0) % R.H. _
Test Result PASS Tested by In-yong Song 2—1=
Operating Mode: 802.11a (U-NIl Band 1)
Measured
Frequency Total PSD Limit
Channel Value Duty Factor Margin (dB)
(MHz) (dBm/MHz) (dBm/MHz)
(dBm/MHz)
Low 5180 2.80 1.45 4.25 12.75
Middle 5220 2.95 1.45 4.40 <17 12.60
High 5240 3.09 1.45 4.54 12.46
Operating Mode: 802.11a (U-NIl Band 3)
Measured Limit
Frequency Total PSD ‘
Channel Value Duty Factor (dBm/500 Margin (dB)
(MHz) (dBm/MHz)
(dBm/MHz) kHz)
Low 5745 -4.13 1.45 -2.68 32.67
Middle 5785 -4.49 1.45 -3.04 <30 33.03
High 5 805 -4.64 1.45 -3.19 33.18

NOTE. 1. Margin = Limit - Total PSD
2. Total PSD = Measured value + Duty factor
3. Duty cycle(X) : 0.71
4. Duty factor(10log/x) : 1.45
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5.4.4 Test Plots

Operating Mode: 802.11a, U-NIl Band 1, PSD (Low Channel)

(Multiview {Spectrum E]] Spectrum 2 @[ Spectrum 3 E]l

Ref Level 20.00 dBm @ RBW 1 MHz
Att 30dB  SWT 1.0l ms @ VBW 3 MHz Mode Auto Sweep Count 100/100
TDF

1 Frequency Sweep

MI[1] 2.30 dBm
5.1873930 GHz

10 dBm

M1

- / \
/ \

-40 dBm

-50 dBm

-60 dem

-70 dem

CF 5.18 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz

][ ] Measuring... ERRRRREED G y

Operating Mode: 802.11a, U-NII Band 1, PSD (Middle Channel)

(Multiview ISpectrum @] Spectrum 2 [B[ Spectrum 3 @1

Ref Level 20.00 dBm ® RBW 1 MHz
Att 30dB SWT 1.0l ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
TDF

1 Frequency Sweep

Mi1[1] 2.95 dBm)|
5.2273930 GHz|

10 de

M1

0 dBm

/ \
/ \

-40 dBm
-50 dBm;
-60 dem
-70 dem
CF 5.22 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz |
][ Measuring... EERRRREEN 96 y
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Operating Mode: 802.11a, U-NIl Band 1, PSD (High Channel)

’MultiView L {Spectrum

E]] Spectrum 2 @[ Spectrum 3 E]l

Ref Level 20.00 dBm

1 Frequency Sweep

10 dBm

© RBW 1 MHz

Att 30dB  SWT 1.0l ms @ VBW 3 MHz Mode Auto Sweep
TDF

Count 100/100

- 1Rm N
M1[1] 3.09 dBm
5.2472730 GHz|

0 dBm

M1

-10 dem

-20 dBm

-40 dBm

-50 dBm

-60 dem

-70 dem

CF 5.24 GHz

1001 pts

4.0 MHz/

Span 40.0 MHz

|

] Measuring... ERRRRREED G y
%

Operating Mode: 802.11a, U-NIl Band 3, PSD (Low Channel)

’Multi\!iew t ISpectrum

@I Spectrum 2 [BI Spectrum 3 @1

Ref Level 10.00 dBm

0 dBm

RBW 500 kHz

Att 20dB SWT 1.0l ms ® VBW 2 MHz Mode Auto Sweep

Count 100/100

4,13 dBm
5.7374480 GHz|

M1[1]

-10 dBm

M1

-20 dBm

-30 dém

-40 dBm

-50 dem

-60 dem

=70 dBm

-80 dBm

[CF 5,745 GHz 1001 pts 3.0 MHz/ Span 40.0 MHz |

] [ Measuring... WRRRRRNRN 0 y
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Electromagnetic Netwo

Operating Mode: 802.11a, U-NIl Band 3, PSD (Middle Channel)

[Multlvbsw I Spectrum E][ Spectrum 2 E]] Spectrum 3 @

Ref Level 10.00 dBm RBW 500 kHz

Att 20d8 SWT 1.01ms & VBW 2MHz Mode Auto Sweep
TDF

Count 100/100
1 Frequency Sweep

M1[1] 1.49 dBm)|
5.7774080 GHz
0 dBm

— | ————
-10 dém /

!
-20 dém /

/ AN
/
-30 de =

-60 dBm

-80d

EF 5.785 GHz -

1001 pts 4,0 MHz/ Span 40.0 MHz

Measuring... ERRRERNED WO Vi
J

Operating Mode: 802.11a, U-NIl Band 3, PSD (High Channel)
[Multiview { Spectrum [I}[ Spectrum 2 [3] Spectrum 3 @ E]

Ref Level 10.00 dBm RBW 500 kHz

Att 20dB SWT 1.01ms e VBW 2MHz Mode Auto Sweep Count 100/100
TDF
1 Frequency Sweep 1Rr
M1[1] -4.64 dBm)|
5.7974880 GHz
0 dBr —
b R FE el i e )
/ N \
-10 dém ll,' ‘1
f \
II \
-20 dBm i Y\
o \
/(
-30d - £ <
"y o,
o - =
—-—'/‘ il i S
-40 dBm — - e
" A“H"“—h_h
-50 dBr
-60 dBm
=70 d
-80 d
CF 5.805 GHz - 1001 pts 4.0 MHz/ SBan 40.0 I\-‘tH.z-l

M ring... EREREN
| Measuring L e Vi
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5.5 FREQUENCY STABILITY

5.5.1 Limit

Acc. to section 15.407(qg),

Measurements of U-NIl devices are responsible for ensuring frequency stability such that an emission is
maintained within the band of operation under all conditions of normal operation as specified in the user's

manual.

5.5.2 Method of Measurement

5.5.2.1 Frequency Stability Under Temperature Variation.

The EUT was connected to an external AC or DC power supply and input rated voltage. RF output was
connected to a spectrum analyzer. the EUT was placed inside the temperature chamber. Set the spectrum
analyzer RBW low enough to obtain the desired frequency deviation and measure the frequency from the EUT
at 20 °C operating frequency as reference frequency

Turn the EUT off and set the chamber temperature to highest. After the temperature stabilized for
approximately 30 minutes record the frequency. Repeat step measure with 10 °C decreased per stage until
the lowest temperature reached.

5.5.2.2 Frequency Stability Under Voltage Variations.

Set chamber temperature to 20 °C. Use a variable AC or DC power supply to power the EUT and set the
voltage to rated voltage. Set the spectrum analyzer low enough to obtain the desired frequency resolution and
record the frequency.

Reduce the input voltage to specify extreme voltage variation + 15 % and end point and record the maximum

frequency variation.
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5.5.3 Test Data

Temperature (25.7 £1.0) °C
Date of Test 2017-11-06

Relative humidity (43.2+3.0) % R.H.
Test Result PASS Tested by In-yong Song

Operating Mode: 802.

11a, U-NIl Band 1

Voltage (%) | Input Voltage (DC) | Temperature (°C) | Frequency (Hz) | Freq. Devi. (Hz) | Deviation (%)
0 5219.975 818 -24.182 -0.0005
10 5219.972 359 -27 641 -0.0005
100 o4\ 20 5219.959 805 -40 195 -0.0008
30 5219.948 377 -51 623 -0.0010
40 5219.940 408 -59 592 -0.0011
50 5219.940 038 -59 962 -0.0011
115 276V 20 5219.960 123 -39 877 -0.0008
85 204V 20 5219.960 141 -39 859 -0.0008

Operating Mode: 802.

11a, U-NIl Band 3

Voltage (%)

Input Voltage (DC)

Temperature (°C)

Frequency (Hz)

Freq. Devi. (Hz)

Deviation (%)

0 5784.978 933 -21 067 -0.0004

10 5 784.966 904 -33 096 -0.0006

20 5 784.953 647 -46 353 -0.0008
100 24V

30 5784.941 563 -58 437 -0.0010

40 5784.933 722 -66 278 -0.0011

50 5 784.933 833 -66 167 -0.0011
115 276V 20 5 784.953 561 -46 439 -0.0008
85 204V 20 5784.954 158 -45 842 -0.0008
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5.6 Undesirable Emission

5.6.1 Limit
Acc. to section 15.205, 15.209, following table shall be applied.
Frequency Range (MHz) Field Strength Limit (uV/m) at 3 m | Field Strength Limit (dBuV/m) at3 m
30-88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

Acc. To section 15.407(b)(1) and (b)(4)(i):
(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz band
shall not exceed an e.i.r.p. of —27 dBm/MHz.
(4) For transmitters operating in the 5.725-5.85 GHz band:
(i) All emissions shall be limited to a level of —27 dBm/MHz at 75 MHz or more abowve or below the band edge
increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above or below
the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and
from 5 MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.
NOTE: Emission Level (dBuV/m) = EIRP Level (dBm) - 95.2 @ 3 m measurement distance
Ex) 68.2 dBuV/m = -27 dBm/MHz and 105.2 dBuV/m = 10 dBm/MHz and 110.8 dBuV/m = 15.6
dBm/MHz, 122.2 dBuV/m = 27 dBm/MHz

5.6.2 Method of Measurement
Reference to KDB 789033 D02 General UNIlI Test Procedures New Rules v02 Section G.3 General

Requirement for Unwanted Emissions Measurements.

The radiated emissions measurements were on 3 m, semi-anechoic chamber. The EUT and other support
equipment were placed on a non-conductive table 80 cm above for below 1 GHz and 1.5 m for above 1 GHz
above the ground plane. The interconnecting cables from outside test site were inserted into ferrite clamps at

the point where the cables reach the turntable.

The frequency spectrum from 30 MHz to 40 GHz was scanned and emission levels maximized at each
frequency recorded. The system was rotated 360°, and the antenna was varied in height between 1.0 m and
4.0 m in order to determine the maximum emission levels. This procedure was performed for both horizontal
and vertical polarization of the receiving antenna.

For measurement 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.
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For peak emission measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth

is set to 3 MHz and for average measurement, resolution bandwidth is set to 1 MHz; and the video bandwidth
is set to 10 Hz, when duty cycle is more than 98 %. If duty cycle is less than 98 %, the video bandwidth is set to
2 1/T, 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.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and highest
channels in each applicable band.

5.6.3 Test Site Requirement for KDB 937606

Acc. to KDB 937606, Semi Anechoic Chamber (SAC) shall be verified test results below 30 MHz with Open
Area Test Site (OATS), so we compared test results between the measurements from our SAC and an OATS
and found test results almost same, so we declare test result for below 30 MHz from our SAC is valid and met
the requirement acc. to KDB 937606.

5.6.4 Measurement Uncertainty
Measurement uncertainties were not taken into account and following uncertainty levels have been estimated

for tests performed on the apparatus.

Frequency Range Uncertainty Frequency Range Uncertainty
9 kHz ~ 30 MHz + 2.1dB 30 MHz ~ 1 GHz + 4.7dB
1 GHz ~ 18 GHz + 5.0dB 18 GHz ~ 40 GHz + 5.7dB

5.6.5 Sample Calculated Example

At 80 MHz Limit = 40.0 dBuV/m

Result =Receiver reading value + Antenna Factor + Cable Loss - Pre-amplifier gain = 30 dBuV/m

Margin = Limit - Result =40 - 30 = 10 so the EUT has 10.0 dB margin at 80 MHz
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5.6.6 Test Data for Conducted spurious emission

Date of Test

2017-11-06 to
2017-11-16

Temperature

(25.7 £ 1.0) °C

Relative humidity

(43.2 £3.0) % R.H.

Measurement Frequency Range

30 MHz ~ 40 GHz

Test Result

PASS

Tested By

In-yong Song _

Operating Mode: 802.11a, Out of Band Emission, U-NIl Band 1

Low Channel, Band-edge

Multiview [ Spectrum

[I]tspachrum 2

[B] Spectrum 3 u]l

Ref Level 20.00 dBm

& RBW 1 MHz

Att 30dE SWT 1.01 ms & VBW 3 MHz Mode Auto Sweep
TDF
1 Frequency Sweep

-10 d8&

™
e

P

=50 o8

-6 dn

=70 dén

CF 5.15 GHz
p— ™

1001 pts

10.0 Mriz/

SEan 100.0 MHz

Measuring... BURRERNED W8 P

High Channel, Band-edge

Multiview
Ref Level 20.00 dBm

1 Frequenoy Sweep

10 di¢m

Spectrum

= RBW 1| MHz

ALt 3048 SWT 1.01 ms & VBW 3 MHz  Mode Auto Sweep
TOF

11 dBm

MZ[1]
L 00 GHz

M1[1] dBm
5232820 GHz

0
vh'b‘._

A
i, [P

s, s |

2 ey

o 2 Sore e

&0 db

-70 dim

1001 pts

30.0 MHz/

5.5 GHz
—

Measurimg... BERSRRINN Wl

e

Report No.: TR-W1712-002

ENG Co., Ltd. 135-60 Gyeongchung-daero, Gonjiam-eup, Gwangju-si, Gyeonggi-do, Korea 464-942

TEL: +82-31-727-8300

FAX: +82-31-746-0800

Page 34 of 55
Report Form_01 (Rev.0)

http://lwww.the-eng.co.kr




Operating Mode: 802.11a, Out of Band Emission, U-NII Band 1

Low Channel
MultivView ° {Spectrum @I Spectrum 2 @] Spectrum 3 @1
Ref Level 20.00 dBm & RBW 1 MHz
@ ALt 20dB  SWT 160 ms & VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
M1[1] 13.99 dBm)|
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M2[1] -36.69 dBm|
10 dam 26.2840 GHz
0 dem
-10 dem
H1 -15.840 dBnr
-20 dBm
-30 dBm
w2
40 dBm W \MVM’I" Wh\ T e /d\ |
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70 dem
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— m— m— —
][ Measuring... ERRRREEED G y
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Out of Band Emission, U-NIl Band 1
High Channel
MultivView ° {Spectrum @[ Spectrum 2 E]] Spectrum 3 @1
Ref Level 20.00 dBm & RBW 1 MHz
@ ALt 20dB  SWT 160 ms & VBW 3 MHz Mode Auto Sweep
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Operating Mode: 802.11a, Out of Band Emission, U-NII Band 3

Low Channel, Band-edge
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Operating Mode: 802.11a, Out of Band Emission, U-NII Band 3

Low Channel
MultivView ° {Spectrum @I Spectrum 2 @] Spectrum 3 @1
Ref Level 20.00 dBm & RBW 1 MHz
@ ALt 20dB  SWT 160 ms & VBW 3 MHz Mode Auto Sweep
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M2[1] -37.55 dBm
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Out of Band Emission, U-NIl Band 3
High Channel
MultivView ° {Spectrum @[ Spectrum 2 E]] Spectrum 3 @1
Ref Level 20.00 dBm & RBW 1 MHz
@ ALt 20dB  SWT 160 ms & VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep TPl 3
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5.6.7 Test Data for Radiated spurious emission

2017-11-14 and Temperature (212 £ 2.7)°C
Date of Test
2017-11-16 Relative humidity (414 £ 59)%RH
Measurement Frequency Range 9 kHz ~ 40 GHz )
Test Result PASS Tested By In-yong Song =
Measurement
Frequency range Detector Mode Resolution BW | VideoBW | Video Filtering
distance
Below 30 MHz Peak or Q.P. 9 kHz 100 kHz - 3m
30 MHz ~ 1 000 MHz Peak or Q.P. 100 kHz 300 kHz - 3m
5.6.7.1 Test Data below 30 MHz
Graphical Test Data — Below 30 MHz
[dBu\/m] <<PEAK DATA>> / X WVERTICAL
130 H—
120
110
100
90 3
80 !
70
60 ]
50 !
4[] .vaj |\1. rrL m ‘ —
it W, LIUEILTA 7R
3[] ﬁ T S SR . SN, T Uy Y W e =t iy MY 1
20 R
10
0
00mN 02M 03M  05MO7TM 1M 2M 3M  5M TM 1M 2M 3Mm 5M 7M 10M 20N30M
Frequency[Hz]
Tabulated Test Data — Low / Middle / High Channel
Receiver Ant.
Frequency Detector Corr. Result Limit Margin | Height | Azimuth
Reading Pol. | Factor
(MHz) Mode Factor(dB) | (dBuV/m) | (dBuV/m) (dB) (cm) (Degree)
(dBuV) (dB/m)

* Spurious emissions that 20 dB below the limits didn’t be recorded

NOTE: The test results below 30 MHz in our SAC (Semi Anechoic Chamber) was compared with other OATS

(Open Area Test Site) and found the result was almost same with OATS.
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Elect v [ * bal
5.6.7.2 Test Data from 30 MHz to 1 GHz
Graphical Test Data — Low Channel
[dBuV/m] <<PEAK DATA>> / X VERTICAL
0
50
|
40 ;
0 | _/.___',/M"".\ A\ : | Q
n\,\ 1 .‘\.\uﬂlﬁ )
) | 4 M
\__N A | W ’Uﬁh’
20 T l\’/\« :‘ T m,pl
'“VVKM%\f\Vmu'
10 '
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency[Hz]
GAIN RESULT LIMIT MARGIN ANTENNA TABLE

No. FREQ READING ANT LOSS
PEAK FACTOR

[MHz] [dBuV]

-—-- Horizontal -———

1 148340 457

2 288990 427

3 560589 416

4 693475 422

5 891349 368
-—- Vertical ——

6 43580 469

(8]

7.9
13.3
18.8
200
238

134

[@B]  [dB] [dBuV/m] [dBuV/m] [dB]

327
327
33.0
33.1
325

— — —
N =0 0%
BN @&

72 327

293
328
383
408
395

348

435
46.0
46.0
46.0
46.0

400

14.2
13.2
1
52
6.5

52

[cm]

200
100
150
100
100

100

[DEG]

264
359
172

219

Report No.: TR-W1712-002

ENG Co., Ltd. 135-60 Gyeongchung-daero, Gonjiam-eup, Gwangju-si, Gyeonggi-do, Korea 464-942

TEL: +82-31-727-8300

FAX: +82-31-746-0800

Page 41 of 55

Report Form_01 (Rev.0)

http://www.the-eng.co.kr




5.6.7.3 Test Data for Radiated spurious emission above 1 GHz

5.6.7.3.1 Test Data for Band edge(Restricted band) @ 3 m - U-NIl Band 1

Graphical Test Data _ Low Channel

Horizontal Vertical

@ RBW 1 MHz Marker 1 Ellr] % RBW 1 MHz Marker 'l [r1 1 )
;‘:“V kuo 5.13 GHz 5.15] GHz 5.17 GHZlark ;\;:;E:z j:%z“z/}/! j:u\/ 7110 5.13 onz 5.15/ 6nz 5.17 7\%% zzg“(va;
Lk oo / Markdr 3 |T' 1 L 00 Markgr 3 |?1 1
x| oo o lr:uzr,‘z :”Hviw wAXH | oo f“""\/ﬂ d:“\#/:ﬂ
— Markdr 4 [Te|1 — Markdr 4 [T
N s 0 vl P‘m :

=70 - / T 7

1 68.2|dB* D1 68.2|dB* g

-60: I-60- /V‘//\/\/,

Lso A/V'NW\ A/)\N o

N A /

Lao [ —"]

._,—'\—'ﬂ'—"'*d_'//_’/ ]

Tabulated Test Data
Receiver Ant. Corr. Duty
Freq. Detector ) Result Limit Margin | Height | Azimuth
Pol. | Reading Factor Factor Factor
(MHz) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Deg)

5150.0* Peak H 65.28 32.90 37.84 - 60.34 68.2 7.86 100 160
5150.0* | Average H 46.05 32.90 37.84 1.45 42 .56 54.0 11.44 100 160
5150.0* Peak \% 71.13 32.91 37.84 - 66.20 68.2 2.00 100 144
5150.0* | Average \% 51.71 32.91 37.84 1.45 48.23 54.0 5.77 100 144

Note. "H" means Horizontal polarity, "V" means Vertical polarity.

Corr. Factor (dB) = Pre-amplifier gain - Cable Loss

Result = Receiver Reading + Antenna Factor - Corr. Factor + Duty factor

Margin = Limit — Result

nin

indicates frequency in Restricted band.
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Graphical Test Data _ High Channel

Horizontal Vertical

@ ;iW iogHZ Marker 1 |Tll |‘ P ® ;:W LJEHZ Marker 1 [T1 |1 ,
Step AUTO Att 10 dB AUTO PREAMP OFF "~ 5,232«;0)20(00“9—12 Step AUTO Att 10 dB AUTO PREAMP OFF "~ S,Zggég;O[DOHGHZ

j:"v 110 l5.25 GHz 5.3 GHz 5.35 GHz 5.4 GHz Marseus2GHE2 | 3:“" 110 5.25 GHz 5.3 GHz 5.35 GHz 5.4 GHz \»’dr&nSZFHE?' 1
- el o

- ] Marker [m 1 ) . }? Marker EH 1

MAXH | oo > o ?6706 UBH\{:M WAXH | oo ey - ?ujs dB“YC“

- Marker 21 - Marker fi [T2 ]

// L R // ; SRR
I , °
N AL .
;&/ ~40:

Tabulated Test Data
Receiver Ant. Corr. Duty
Freq. Detector Result Limit Margin | Height | Azimuth
Pol. Reading Factor Factor Factor

(MHz) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuW/m) (dB) (cm) (Deg)

5 350.0 Peak H 50.64 33.16 | 37.74 - 46.06 68.2 22.14 | 100 160

5350.0 | Average H 37.05 33.16 | 37.74 1.45 33.92 54.0 20.08 | 100 160

5 350.0 Peak V 53.34 33.16 | 37.74 - 48.76 68.2 19.44 | 100 144

5 350.0 | Average V 39.17 33.16 | 37.74 1.45 36.04 54.0 17.96 | 100 144

Note. "H" means Horizontal polarity, "V" means Vertical polarity.

Corr. Factor (dB) = Pre-amplifier gain - Cable Loss

Result = Receiver Reading + Antenna Factor - Corr. Factor + Duty factor

Margin = Limit — Result
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5.6.7.3.2 Test Data for Harmonic & Spurious Emission - U-NIl Band 1

5.6.7.3.2.1 Low Channel
Graphical Test Data
[dBuv/m] =<PEAK DATA>=> { X WERTICAL
0
80
70
/—_\\
60
Q Carrier Freq. )
50 A,\_ ]
40 H VTN o 1T YN
N | A a Auf e
P P L e i MW
30 ——=—
20
10
0
1G 2G 3G 5G TG 10G 18G
Frequency[Hz]
Tabulated Test Data
Ant. Corr. Receiver Duty
Freq. Detector Result Limit Margin | Height
Pol. Factor Factor Reading Factor
(MHz) Mode (dB/m) (dB) (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB) (cm)
* Spurious emissions that 20 dB below the limits didn’t be recorded

Emission was scanned up to 40 GHz; No emissions were detected above the noise floor which was at least 20

dB below the specification limit

Note. "H" means Horizontal polarity, "V" means Vertical polarity.

Corr. Factor (dB) = Pre-amplifier gain - Cable Loss

Result = Receiver Reading + Antenna Factor - Corr. Factor + Duty factor

Margin = Limit — Result

nin

indicates frequency in Restricted band.
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5.6.7.3.2.2 Middle Channel

Graphical Test Data

[dBuWv/m] <<PEAK DATA== { “VERTICAL
0
80
70
/___\\
o / | \
g Carrier Freq. /
50 Z
” A AN WYY e
flmt P e
30 — .. EaVw
20
10
0
1G 2G 3G oG G 10G 18G
Frequency[Hz]
Tabulated Test Data
Ant. Corr. Receiver Duty
Freq. Detector Result Limit Margin | Height
Pol. Factor Factor Reading Factor
(MHz) Mode (dBuV/m) | (dBuV/m) | (dB) (cm)

@B/m) | (@B) | (dBuv/m) | (dB)

* Spurious emissions that 20 dB below the limits didn’t be recorded

Emission was scanned up to 40 GHz; No emissions were detected above the noise floor which was at least 20

dB below the specification limit

Note. "H" means Horizontal polarity, "V" means Vertical polarity.
Corr. Factor (dB) = Pre-amplifier gain - Cable Loss
Result = Receiver Reading + Antenna Factor - Corr. Factor + Duty factor
Margin = Limit — Result

nin

indicates frequency in Restricted band.
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5.6.7.3.2.3 High Channel

Graphical Test Data

[dBuWim] <<PEAK DATA>> { X VERTICAL
0

80

70

/—_\\

60 % Carrier Freq.
50

\

PN/
nl

£ a4
gt M
40 L JW‘”‘“"“"N 1
30 (— e
20
10
0
1G 206G 3G oG TG 10G 185G
Frequency[Hz]
Tabulated Test Data
Ant. Corr. Receiver Duty
Freq. Detector Result Limit Margin | Height
Pol. Factor Factor Reading Factor

(MHz) Mode (dBuV/m) | (dBuV/m) | (dB) (cm)

@B/m) | (@B) | (dBuv/m) | (dB)

* Spurious emissions that 20 dB below the limits didn’t be recorded

Emission was scanned up to 40 GHz; No emissions were detected above the noise floor which was at least 20

dB below the specification limit

Note. "H" means Horizontal polarity, "V" means Vertical polarity.
Corr. Factor (dB) = Pre-amplifier gain - Cable Loss
Result = Receiver Reading + Antenna Factor - Corr. Factor + Duty factor
Margin = Limit — Result

nin

indicates frequency in Restricted band.
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5.6.7.3.3 Test Data for Band edge(Restricted band) @ 3 m - U-NIl Band 3

Graphical Test Data _ Low Channel

Horizontal Vertical
® RBW 1 MHZ Marker 1 rTi 1 ® RBW 1 MHz Marker 1 [T1r1
e I
et |
IR PN
1 BESIRRS | A
: L I D P
Tabulated Test Data
Receiver Ant. Corr. Duty o ) ) .
Freq. Detector Result Limit Margin | Height | Azimuth
Pol. Reading Factor Factor Factor
(MHz) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB) (cm) (Deg)
5621.2 Peak H 48.77 33.72 | 37.62 - 44 .87 68.2 23.33 | 125 155
5650.0 | Average H 34.57 33.81 37.60 1.46 32.24 48.2 15.96 | 125 155
5624.8 Peak V 49.67 33.73 | 37.62 - 45.78 68.2 2242 | 100 235
5650.0 | Average V 35.57 33.81 37.60 1.46 33.24 48.2 14.96 | 100 235

Note. "H" means Horizontal polarity, "V" means Vertical polarity.
Corr. Factor (dB) = Pre-amplifier gain - Cable Loss
Result = Receiver Reading + Antenna Factor - Corr. Factor + Duty factor

Margin = Limit — Result
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Graphical Test Data _ High Channel

Horizontal Vertical
dBuv Mg 5.8 GHz 5.82 GHz 5. Hz 5.86 GHz 5.88 GHz 5.9 Gmmrkerrillliosﬁiio G(;H; dBuv Sltle; A:: GHz 5.82 GH:I:. = d:z A:.T; G::E:.M:a Z:: 5.9 Gnaarkag:i(:.iio GC::
L s %\ & brzconood e Ll :ww\ m\\ < hraracooad o
[Vh‘w\ varker 34('3:!;8]dEuV/m 1PK parker S/lIGET(IJG]GBu\//M
i et 2 Harke; 2 1 - - Mar ke;*r(/l [;FZ 1 -
/‘MN\'\\ Lo | / )f “‘W(\ Lo
B MWWWWM WWWMWWM“\JW “
L 1 i ] N
,ZT L
Tabulated Test Data
Receiver Ant. Corr. Duty
Freq. Detector ) Result Limit Margin | Height | Azimuth
Pol. Reading Factor Factor Factor
(MHz) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBu'V/m) (dB) (cm) (Deg)
5909.0 Peak H 49.28 34.60 | 37.50 - 46.38 68.2 21.82 | 125 155
5900.2 | Average H 35.31 34.57 | 37.51 1.46 33.83 48.2 14.37 | 125 155
5900.2 Peak V 49.00 34.57 | 37.51 - 46.06 68.2 22.14 | 100 235
5900.2 | Average \Y% 35.10 34.57 | 37.51 1.46 33.62 48.2 14.58 | 100 235

Note. "H" means Horizontal polarity, "V" means Vertical polarity.
Corr. Factor (dB) = Pre-amplifier gain - Cable Loss
Result = Receiver Reading + Antenna Factor - Corr. Factor + Duty factor

Margin = Limit — Result
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5.6.7.3.4 Test Data for Harmonic & Spurious Emission - U-NIl Band 3

5.6.7.3.4.1 Low Channel
Graphical Test Data
[dBuWv/m] <<PEAK DATA=> { “VERTICAL
0
80
70
——1__|
60
Carrier Freq. )
50
T T T
40 S R SE
A AN
PR W VSl i thll
3[] N_,,f N i =
20
10
0
1G 2G 3G oG G 10G 18G
Frequency[Hz]
Tabulated Test Data
Ant. Corr. Receiver Duty
Freq. Detector Result Limit Margin | Height
Pol. Factor Factor Reading Factor
(MHz) Mode (dBuV/m) | (dBuV/m) | (dB) (cm)

@B/m) | (dB) (dBuV/m) | (dB)

* Spurious emissions that 20 dB below the limits didn’t be recorded

Emission was scanned up to 40 GHz; No emissions were detected above the noise floor which was at least 20

dB below the specification limit

Note. "H" means Horizontal polarity, "V" means Vertical polarity.
Corr. Factor (dB) = Pre-amplifier gain - Cable Loss
Result = Receiver Reading + Antenna Factor - Corr. Factor + Duty factor
Margin = Limit — Result

nin

indicates frequency in Restricted band.
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5.6.7.3.4.2 Middle Channel

Graphical Test Data

[dBuWv/m] <<PEAK DATA== { “VERTICAL

0
80
70

/———§\
60
Carrier Freq. )
50 S
A/
40 A e g s T
A Moo
P ;%-M N AWM

30 x,-.-"! —
20
10

0

1G 2G 3G oG G 10G 18G
Frequency[Hz]
Tabulated Test Data
Ant. Corr. Receiver Duty
Freq. Detector Result Limit Margin | Height
Pol. Factor Factor Reading Factor
(MHz) Mode (dB/m) (dB) (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB) (cm)
* Spurious emissions that 20 dB below the limits didn’t be recorded

Emission was scanned up to 40 GHz; No emissions were detected above the noise floor which was at least 20

dB below the specification limit

Note. "H" means Horizontal polarity, "V" means Vertical polarity.

Corr. Factor (dB) = Pre-amplifier gain - Cable Loss

Result = Receiver Reading + Antenna Factor - Corr. Factor + Duty factor

Margin = Limit — Result

nin

indicates frequency in Restricted band.
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5.6.7.3.4.3 High Channel

Graphical Test Data

[dBuWv/m] <<PEAK DATA== § X WERTICAL

0
&80
70 ——

e \\
60 }> Carrier Freq. /
50 4 =]
40 TR |‘\ P g S P
i W
P J%«ﬁﬂrﬁwﬂﬁﬁ‘w—ﬁp’“ﬁuﬁ“ !

3[] i e T
20
10

0

1G 2G aG 5G TG 10G 186G
Frequency[Hz]
Tabulated Test Data
Ant. Corr. Receiver Duty
Freq. Detector Result Limit Margin | Height
Pol. Factor Factor Reading Factor
(MHz) Mode (dB/m) (dB) (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB) (cm)

* Spurious emiss

ions that 20 dB below the limits didn’t be recorded

Emission was scanned up to 40 GHz; No emissions were detected above the noise floor which was at least 20

dB below the specification limit

Note. "H" means Horizontal polarity, "V" means Vertical polarity.

Corr. Factor (dB) = Pre-amplifier gain - Cable Loss

Result = Receiver Reading + Antenna Factor - Corr. Factor + Duty factor

Margin = Limit — Result

nin

indicates frequency in Restricted band.
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5.7 AC Power Line Conducted Emission

5.7.1 Limit
Acc. to section 15.207 (a), following table shall be applied.
Frequency Range (MHz) Quasi-Peak (dBuV) Average (dBuV)
0.15-0.5 66 to 56 56 to 46
05-5 56 46
5-30 60 50

5.7.2 Method of Measurement

The EUT was placed on a wooden table, 0.8 m height above the horizontal ground plane and 40 cm from the
vertical ground plane. Power was fed to the EUT through a 50 Q / 50 pH + 5 Q Artificial Mains Network (AMN).
The ground plane was electrically bonded to the reference ground system and all power lines were filtered from
ambient.

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

The test was performed for both Neutral and Hot lines.

5.7.3 Measurement Uncertainty
Measurement uncertainties were not taken into account and following uncertainty levels have been estimated

for tests performed on the apparatus. The measurement uncertainties are given with at least 95 % confidence.

Frequency Range Uncertainty Frequency Range Uncertainty

9 kHz ~ 150 kHz + 2.00 dB 150 kHz ~ 30 MHz + 2.00dB

5.7.4 Sample Calculated Example

At 5.31 MHz QP Limit = 60.0 dBuV
Correction Factor (C. Factor) of LISN, Pulse Limiter and cable loss at 5.31 MHz = 9.7 dB

Q.P Reading from the Test receiver = 20.8 dBuV

(Calculated value for system losses by software EMC32 manufactured by Rohde & Schwarz)

Therefore Q.P Margin = 60 - 20.8 = 39.2 so the EUT has 39.2 dB margin at 5.31 MHz
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5.7.5 Worst Case Test Data

Temperature (23.0£1.0)°C
Date of Test 2017-11-08
Relative humidity (45.2+1.5) % R.H.
Measurement Frequency Range 9 kHz ~ 30 MHz )
Test Result PASS Tested By In-yong Song _ =
Hot Line
a0T
BOT
70T
________ CISPR22 CE Class B_QP

Levelin dBpY

[_

CISPR22 CE Class B AV

0 . —t—t—+—t+— i i —t—t———— i i
150k 300 400 500 800 1M 2M iM 4M SM & g 10M 20M 30M
Frequency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
{(MHz) {dBpv) (dBpV) (kHz) (dB) | -OQPK | QPK -CAV CAV
(dB) [ (dBpV) | (dB) | (dByV}
0.154000 55.6 39.2 9.000(11 9.6 101 65.8 16.6 55.8
0.182000 51.3 35.4 9.000 (11 9.6 131 64.4 19.0 54.4
0.486000 439 42.4 9.000 (11 9.6 12.3 56.2 3.8 46.2
1.942000 39.1 379 9.000 (11 9.6 16.9 56.0 8.1 46.0
29.102000 46.3 44.3 9.000 | L1 10.0 13.7 60.0 5.7 50.0
29.586000 45.3 43.6 9.000(11 10.0 14.7 60.0 6.4 50.0
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Neutral Line

Lewvelin dBpW

70T

G0

90T

0T

sot /|

. CISPR22 CE ClassB_QF

CISPR22 CE Class B AV

o . —t —— i i —t—+—+—t+— i i
150k 300 400500 800 1M 2M M 4M SM 6 g 10M 20M 30M
Frequency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpVv) (dBpV) (kHz) (dB) | -QPK | QPK - CAV CAV
(dB) | (dBpV) | (dB) | (dBp\)
0.158000 55.1 38.0 9.000 [N 9.6 10.5 65.6 17.6 55.6
0.210000 47.5 30.8 9.000 [ N 9.6 15.7 63.2 22.4 53.2
0.486000 43.9 42.4 9.000 [ N 9.6 12.4 56.2 3.9 46.2
1.938000 39.6 38.4 9.000 [N 9.6 16.4 56.0 7.6 46.0
29.094000 44.6 431 9.000 [N 10.0 154 60.0 6.9 50.0
29.578000 44.6 42.7 9.000 [N 10.0 154 60.0 7.3 50.0

Report No.: TR-W1712-002

ENG Co., Ltd. 135-60 Gyeongchung-daero, Gonjiam-eup, Gwangju-si, Gyeonggi-do, Korea 464-942

TEL: +82-31-727-8300

Page 54 of 55
Report Form_01 (Rev.0)

FAX: +82-31-746-0800 http://lwww.the-eng.co.kr




Appendix | — Test Instrumentation

Description Model No. Serial No. Manufacturer. Bue for Cal
Date
Signal & Spectrum Analyzer FSW 43 100578 Rohde & Schwarz 2018-05-04
Power Meter NRP2 104109 Rohde & Schwarz 2018-01-19
Power Sensor NRP-Z81 101507 Rohde & Schwarz 2018-07-28
DC Power Supply UBO01A MY51080019 Agilent 2018-07-28
Attenuator 56-10 58769 WEINSCHEL 2018-01-19
Temperature & Humidity
PR-3KP 14004209 Espec 2018-08-01
Chamber
Test Receiver ESU 26 100303 Rohde & Schwarz 2018-01-19
Loop Antenna HFH2-Z2 100341 Rohde & Schwarz 2019-06-05
TRILOG Broadband Antenna VULB9163 9163.770 Schwarzbeck 2019-02-13
Band Stop Filter HPS17542 019 MICRO-TRONICS 2018-07-28
Horn Antenna HF 907 102426 Rohde & Schwarz 2019-01-06
DOPPEL STEG Horn Antenna HF 906 100332 Rohde & Schwarz 2019-02-13
Horn Antenna BBHA 9170 783 Schwarzbeck 2019-11-28
Attenuator 6dB 272.4110.50 Rohde & Schwarz 2018-01-19
Pre-Amplifier 310N 344015 Sonoma Instrument 2018-01-19
Pre-Amplifier SCU 18D 19006450 Rohde & Schwarz 2018-04-24
Pre-Amplifier CBL18265035 28706 CERNEX 2018-03-29
Pre-Amplifier CBL26405040 28707 CERNEX 2018-03-29
Turn Table DT3000-3t 1310814 INNCO SYSTEM N/A
Antenna Master MA4000-EP 4600814 INNCO SYSTEM N/A
Antenna Master MA4000-XP-ET - INNCO SYSTEM N/A
Camera Controller HDCon4102 6531445048 PONTIS N/A
C0O3000/806/
CO3000 Controller C03000-4Port INNCO SYSTEM N/A
34130814/L
C03000/807/
CO3000 Controller Co03000-4Port INNCO SYSTEM N/A
34130814/L
EMI Test Receiver ESCI 7 100722 Rohde & Schwarz 2018-01-19
LISN ENV216 100110 Rohde & Schwarz 2018-07-28

The measuring equipment utilized to perform the tests documented in this test report has been calibrated in accordance

with manufacturer's recommendations, and is traceable to recognized national standards.
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