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1. SCOPE

Measurement and determination of electromagnetic emissions (EME) of radio frequency
devices including intentional and/or unintentional radiators for compliance with the technical
rules and regulations of the Federal Communications Commission under FCC part 15.

Responsible Party : NComputing Co., Ltd.

Contact Person :

Chang Yu

Manufacturer : (Gasan-dong, JEI-Platz B/D), 804, 186, Gasandigitall1-ro,
Geumcheon-gu, Seoul, Korea, Republic of

FCCID SMJRX3

Model: RX300

Variants Model

Brand Name:
EUT Type:
Classification:

Applied Standard:

Test Procedure(s):

Dates of Test:

Place of Tests:

NKQF-27-18 (Rev. 00)

RX310, RX320, RX330, RX340, RX350, RX360, RX370, RX380,
RX390

NComputing

Network virtual desktop

Part 15 Spread Spectrum Transmitter
FCC 47 CFR Part 15.247

ANSI C63.10-2013

March 20, 2017 ~ March 31, 2017
Nemko Korea Co., Ltd.

Ncomputing Co., Ltd.
FCC ID : SMJRX3
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2. INTRODUCTION

2.1 Test facility

The measurement procedure described in American National Standard for Methods of
Measurement of Radio-Noise Emissions from Low-Voltage Electrical and Electronic Equipment
in the Range of 9 kHz to 40 GHz (ANSI C63.4-2014), the American National Standard for
Testing Unlicensed Wireless Devices (ANSI C63.10-2013) was used in determining radiated
and conducted emissions emanating from NComputing Co., Ltd. FCC ID : SMJRX3.

These measurement tests were conducted at Nemko Korea Co., Ltd. EMC Laboratory .

The site address 159, Osan-ro, Mohyeon-myeon, Cheoin-gu, Yongin-si, Gyeonggi-do, 16885,
Republic of Korea.

The area of Nemko Korea Corporation Ltd. EMC Test Site is located in a mountain area at

80 km (48 miles) southeast and Incheon International Airport (Incheon Airport), 30 km (18miles)
south-southeast from central Seoul.

It is located in the valley surrounded by mountains in all directions where ambient radio signal
conditions are quiet and a favorable area to measure the radio frequency interference on open
field test site for the computing and ISM devices manufactures.

The detailed description of the measurement facility was found to be in compliance with the
requirements of ANSI C63.4-2014 according to §2.948.
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Nemko Korea Co., Ltd.

EMC Lab.

159, Osan-ro, Mohyeon-myeon,
Cheoin-gu, Yongin-si, Gyeonggi-do,
16885, Republic of Korea.
Tel)+82-31-330-1700

o ! ko t.-' 3 _jj!& R Fax)+82-31-322-2332
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Fig. 1. The map above shows the Seoul in Korea vicinity area.
The map also shows Nemko Korea Corporation Ltd. EMC Lab. and Incheon Airport.

Ncomputing Co., Ltd. Page 5 of 65
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2.2 Accreditation and listing

Test Report No.: NK-17-R-009
FCC Cettification

Accreditation type

Accreditation number

S

CAB Accreditation for DOC

Designation No. KR0026

KOLAS Accredited Lab.
(Korea Laboratory Accreditation Scheme)

Registration No. 155

l *l [austiy | Canada IC Registered site Site No. 2040E
V(C:l VCCI registration site(RE/CE/Telecom CE) Member No. 2118
!;EGEE EMC CBTL -

SCHEMI i

€

KCC(RRL)Designated Lab.

Registration No. KR0026

NKQF-27-18 (Rev. 00)

Ncomputing Co., Ltd.
FCC ID : SMJRX3
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3. TEST CONDITIONS & EUT INFORMATION

3.1 Operation During Test

The EUT is the transceiver which is the Bluetooth 4.1 module supporting BDR/EDR/LE mode.
Internal program was used to control the EUT to transmit the wanted TX channel and modulation.
The EUT was tested at the lowest channel, middle channel and the highest channel with the
maximum output power in accordance with the manufacturer’s specifications. The worst data
were recorded in the report.

3.1.1 Table of test power setting

Mode Frequency Band Power Setting Level
GFSK/
/4 DQPSK/ 2402 MHz ~ 2480 MHz default
8DPSK
3.1.2 Table of test channels
Fret;qaur:adncy Mode Test Channel (CH) Frequency (MHz)
0 2402
2.4 GHz GFSK, n/4DQPSK, 8DPSK 39 2441
78 2480
3.1.3 Antenna TX mode information
Fret?aur:edncy Mode Antenna TX mode Support MIMO
2.4 GHz GFSK, n/4DQPSK, 8DPSK B 17X, [] 2TX [ ] Yes, B No

3.1.4. Additional Information Related to Testing

The cable and attenuator loss from 30MHz to 25GHz was reflected in spectrum analyzer with

correction factor for all conducted testing.

Ncomputing Co.,
FCC ID : SMJRX3

NKQF-27-18 (Rev. 00)

Ltd.
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3.1.5 Table of test modes

Test Items Mode Test((él;a)nnel
Conducted Emissions 39
Radiated Emissions 39
20 dB Bandwidth 0/39/78
Carrier Frequency Separation 0/39/78
Tra”smmglﬁ‘zz;g; Time of GFSK, 1/4DQPSK, 8DPSK 0/39/78
Peak Output Power 0/39/78
Conducted Spurious Emission 0/39/78
Racied Sourcus Emieion.
Number of Hopping channels All channels

3.2 Support Equipment

Ncomputing Co., Ltd.

EUT Model : RX300

S/N: N/A

Laptop Computer Not used

AC/DC Adapter Not used

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3
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3.3 Setup Drawing

1
AC
Adaptor
|
Monitor
RX300
(EUT)

The monitor was removed
after controlling the EUT
to transmit the wanted
signal

Power Cable

/0 Cable

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3
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3.4 EUT Information

The EUT is the Ncomputing Co., Ltd. FCC ID: SMJRX3.
This unit supports full qualified Bluetooth 4.1 with EDR/LE standard system.

Specifications:
EUT Type Network Virtual Desktop
Model Name RX300
Variant Name RX310, RX320, RX330, RX340, RX350, RX360,
RX370, RX380, RX390
Brand Name NComputing
RF Frequency 2402 MHz ~ 2480 MHz
e e Ot
FCC Classification FCC Part 15 Spread Spectrum Transmitter (DSS)
Method/System Frequency Hopping Spread Spectrum (FHSS)
Channel Number 79 ch
Modulation GFSK, n/4DQPSK, 8DPSK
Antenna Gain (Peak) 1.5 dBi
Antenna Setup 1TX/1RX
Voltage 5.1Vdc
Temperature Range 0C~+40T
Size (W x H x D) About 9.0 cm x 11.0 cm x 4.0 cm
Weight About 90 g
H/W Status
S/W Status
Remarks -

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3
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4. SUMMARY OF TEST RESULTS

The EUT has been tested according to the following specification:

FCC
Name of Test Paragraph Result Remark

No.
Conducted Emission 15.207 Complies
Radiated Emission 15.209 Complies
20dB Bandwidth 15.247(a)(1) Complies
Carrier Frequency Separation 15.247(a)(1) Complies

Transmitter Average Time of .

Occupancy 15.247(a)(1)(iii) Complies
Peak Output Power 15.247(b)(1) Complies
Conducted Spurious Emission 15.247(d) Complies
Radiated Spurious Emission 15.247(d) Complies
Number of Hopping channels 15.247(a)(1)(iii) Complies

NKQF-27-18 (Rev. 00)

Ncomputing Co., Ltd.
FCC ID : SMJRX3
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5. RECOMMENDATION/CONCLUSION

The data collected shows that the NComputing Co., Ltd. FCC ID: SMJRX3 is in compliance
with Part 15.247 of the FCC Rule.

6. ANTENNA REQUIREMENTS

§15.203 of the FCC Rules part 15 Subpart C

: An intentional radiator shall be designed to ensure that no antenna other than that furnished
by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section.

The antenna of the NComputing Co., Ltd. FCC ID: SMJRX3 is permanently attached and
there are no provisions for connection to an external antenna. It complies with the requirement of
§15.203.

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3
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7. DESCRIPTION OF TESTS

7.1 Conducted Emissions

The Line conducted emission test facility is located inside a 4 x 7 x 2.5 meter shielded enclosure.
It is manufactured by EM engineering. The shielding effectiveness of the shielded room is in
accordance with MIL-STD-285 or NSA 65-6. A 1 m x 1.5 m wooden table 0.8 m height is placed
0.4 m away from the vertical wall and 1.5 m away from the side of wall of the shielded room
Rohde & Schwarz and (ESH2-Z5) of the 50 ohm/50 yH Line Impedance Stabilization Network
(LISN) are bonded to the shielded room. The EUT is powered from the Rohde & Schwarz LISN
(ENV216) and the support equipment is powered from the Rohde & Schwarz LISN (ESH2-Z5).
Power to the LISNs are filtered by high-current high insertion loss Power line filters. The purpose
of filter is to attenuate ambient signal interference and this filter is also bonded to shielded
enclosure. All electrical cables are shielded by tinned copper zipper tubing with inner diameter of
1/2”. If DC power device, power will be derived from the source power supply it normally will be
powered from and this supply lines will be connected to the LISNs, All interconnecting cables
more than 1 meter were shortened by non inductive bundling (serpentinefashion) to a 1 meter
length. Sufficient time for EUT, support equipment, and test equipment was allowed in order for
them to warm up to their normal operating condition. The RF output of the LISN was connected
to the spectrum analyzer to determine the frequency producing the maximum EME from the EUT.
The spectrum was scanned from 150 kHz to 30 MHz with 200 msec sweep time. The frequency
producing the maximum level was re-examined using the EMI test receiver. (Rohde & Schwarz
ESCI). The detector functions were set to CISPR quasi-peak mode & average mode. The
bandwidth of receiver was set to 9 kHz. The EUT, support equipment, and interconnecting cables
were arranged and manipulated to maximize each EME emission. Each emission was maximized
by; switching power lines; varying the mode of operation or resolution; clock or data exchange
speed; scrolling H pattern to the EUT and of support equipment, and powering the monitor from
the floor mounted outlet box and computer aux AC outlet, if applicable; whichever determined the
worst case emission.

Each EME reported was calibrated using the R&S signal generator.

1.0 MFI - 1.0 LLF\
I\ A
50 uH uH
1kQ 0.1 1 0.1 1kQ
L L —1

Fig. 2. LISN Schematic Diagram

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3



@m kO Test Report No.: NK-17-R-009

FCC Cettification
7.2 Radiated Emissions

The measurement was performed at the test site that is specified in accordance with ANSI
C63.10-2013.

The spurious emission was scanned from 9 kHz to 30 MHz using Loop Antenna(Rohde&Schwarz,
HFH2-Z2) and 30 to 1000 MHz using Trilog broadband test antenna(Schwarzbeck, VULB 9163).
Above 1 GHz, Horn antenna (Schwarzbeck BBHA 9120D: up to 18 GHz, Q-par Angus
QSH20S20 : 18 to 26.5 GHz) was used.

For emissions testing at below 1GHz, The test equipment was placed on turntable with 0.8 m
above ground. For emission measurements above 1 GHz, The test equipment was placed on
turntable with 1.5 m above ground. Sufficient time for the EUT, support equipment, and test
equipment was allowed in order for them to warm up to their normal operating condition. The
EUT, cable, wire arrangement and mode of operation that has the highest amplitude relative to
the limit was selected. Then, the turn table was rotated from 0° to 360° and an antenna mast was
moved from 1 m to 4 m height to maximize the suspected highest amplitude signal. The final

maximized level was recorded.

At frequencies below 1000 MHz, measurements performed using the CISPR quasi-peak
detection. At frequencies above 1000 MHz, measurements performed using the peak and
average measurement procedures described in ANSI C63.10-2013. Peak emission levels were
measured by setting the analyzer RBW = 1 MHz, VBW = 3 MHz, Detector = Peak, Trace mode =
max hold. Average emission levels were measured by setting the analyzer RBW = 1 MHz, VBW

=1 kHz, Detector = Peak, Trace mode = max hold.

Field strength .
Frequency (MHz) (microvolts/meter) Measurement distance (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Radiated Emissions Limits per 47 CFR 15.209(a)

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3
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7.3 20 dB Bandwidth

Test Setup

EUT

Test Report No.: NK-17-R-009
FCC Cettification

Test Procedure

A\ 4

Spectrum Analyzer

The transmitter is set to the Low, Middle, High channels is connected to the spectrum

analyzer.

Span = approximately 2 to 5 times the 20 dB bandwidth, centered on a hopping channel

RBW = 1% to 5% of the OBW
VBW = approximately 3 x RBW

Sweep = auto

Detector function = peak

Trace = max hold

NKQF-27-18 (Rev. 00)

Ncomputing Co., Ltd.
FCC ID : SMJRX3
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7.4 Carrier Frequency Separation

Test Setup

A\ 4

Spectrum Analyzer

EUT

Test Procedure
The EUT must have its hopping function enabled. The following spectrum analyzer setting is used.

Span = wide enough to capture the peaks of two adjacent channels
RBW = approximately 30% of the channel spacing; adjust as necessary to best identify the

center of each individual channel
VBW = RBW
Sweep = auto
Detector function = peak

Trace = max hold
Allow the trace to stabilize. Use the marker-delta function to determine the separation

between the peaks of the adjacent channels.

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3
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7.5 Transmitter Average Time of Occupancy

Test Setup

EUT

Spectrum Analyzer

\ 4

Test Procedure

The transmitter output is connected to a spectrum analyzer. The following spectrum analyzer
setting is used.

Span = Zero span, centered on a hopping channel

RBW >> 1/ T, where T is the expected dwell time per channel.

VBW > RBW

Sweep = as necessary to capture the entire dwell time per hopping channel

Detector function = Peak

Trace = Single sweep

Use the marker-delta function to determine the width of pulse

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3
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7.6 Number of Hopping Channels

Test Setup

EUT

\4

Spectrum Analyzer

Test Procedure

Span = The frequency band of operation.

RBW = less than 30% of the channel spacing or the 20 dB bandwidth, whichever is smaller.
VBW = RBW

Sweep = Auto

Detector function = Peak

Trace = Max hold

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3
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7.7 Peak Output Power

Test Setup

Spectrum Analyzer

\ 4

EUT

Test Procedure
The transmitter is set to the Low, Middle, High channels is connected to the spectrum

analyzer.
Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel

RBW = 20 dB bandwidth of the emission being measured
VBW = RBW

Sweep = auto
Detector function = peak
Trace = max hold

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3
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7.8 Conducted Spurious Emission

Test Setup

EUT

Test Report No.: NK-17-R-009
FCC Cettification

A 4

Test Procedure

Spectrum Analyzer

Measurements are made over the 30 MHz to 25 GHz range with the transmitter set to the

Lowest, middle and highest channels.

RBW = 100kHz
VBW = 300kHz

Sweep = auto

Detector function = peak

Trace = max hold

NKQF-27-18 (Rev. 00)

Ncomputing Co., Ltd.
FCC ID : SMJRX3
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8. TEST DATA

8.1 Conducted Emissions

FCC §15.207

Frequency Level (dBuV) Factor i Limit (dBxV) Margin (dB)

ine
(MHz) Q-Peak | Average (dB) Q-Peak | Average | Q-Peak | Average
0.19 53.2 41.8 9.90 L 63.7 53.7 10.5 11.9
0.26 46.5 34.8 9.70 N 61.3 51.2 14.8 16.4
0.32 41.9 29.6 9.80 N 59.5 49.4 17.6 19.8
0.52 35.2 22.0 9.90 N 56.0 46.0 20.8 24.0
0.59 34.2 19.9 9.90 N 56.0 46.0 21.8 26.1
2.86 26.5 13.6 9.80 L 56.0 46.0 29.5 324
Line Conducted Emissions Tabulated Data
Notes:

1. Measurements using CISPR quasi-peak mode & average mode.

2. All modes of operation were investigated and the worst -case emission are reported.
See attached Plots.

3. LINE : L = Line , N = Neutral

4. The limit is on FCC §15.207(a)

NKQF-27-18 (Rev. 00)

Ncomputing Co., Ltd.
FCC ID : SMJRX3
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PLOTS OF EMISSIONS

Common Information

Test Site: Memko Korea(MK-17-R-009)
Test Description: Conducted emission

Test Standard: FCC Part 15

Enviranment Conditions: ac 120V, 60 Hz

Operator Name: Yonghwan Kim

Model: RX¥300

Mode: Line

1.EMI Auto Test 2-Line Voltage LISN

1.EMI Auto Test_2-Line Voltage LISH

QP Class B

Level in dBpV

L I 1 L I L I I

I il T 1
T T T T LI T T T T T T T

—t
150K 300 400 500 200 1M 2M M 4AM SM B 8 10M 20M 30M
Frequency in Hz

=]

32017 11:32:38

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3



‘ Nem kO Test Report No.: NK-17-R-009
FCC Cettification
TEST DATA

8.2 Radiated Emissions

FCC §15.209
Result
Frequency | Reading Pol* |AntennaHeights| Turntable | AF+CL+Amp Result Limit Margin
(MHz) (dBuVvim) | (HV) (cm) Angles (°) (dB)** (dBuV/m) | (dBpv/im) (dB)
33.24 40.54 H 192 208 -23.5 17.0 40.0 23.0
41.68 40.84 \ 100 353 -22.0 18.8 40.0 21.2
84.08 50.79 V 121 268 -27.5 23.3 40.0 16.7
133.79 52.22 \ 111 60 -27.2 25.0 43.5 18.5
183.42 48.17 H 191 159 -25.9 22.3 43.5 21.2
480.01 46.86 H 201 180 -17.0 29.9 46.0 16.1

Radiated Measurements at 3 meters

IN/m
500
400
300
200
150 ]
100 |
MHz
30 88 100 216 960 1000
Fig. 3. Limits at 3 meters
Notes:

1. All modes were measured and the worst-case emission was reported.

2 The radiated limits are shown on Figure 3. Above 1GHz the limit is 500 uV /m.

3. *Pol. H = Horizontal, V = Vertical

4. **AF + CL + Amp. = Antenna Factor + Cable Loss + Amplifier.

5. Measurements using CISPR quasi-peak mode below 1 GHz.

6. The radiated emissions testing were made by rotating the receive antenna with horizontal, Vertical
polarization. The worst date was recorded.

7. 8DPSK on the highest channel (2480MHz) is the worst case channel.

8. No emission found between lowest internal used/generated frequency to 30MHz (9kHz~30MHz).

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3
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PLOTS OF EMISSIONS

Test Report No.: NK-17-R-009
FCC Cettification

Worst Case : 2480 MHz (below 1GHz) 8DPSK modulation

20T

TO

S0

FCC RE below 1GHz_QP

40

Lewvel in dBu\im

NKQF-27-18 (Rev. 00)

100M 200
Freguency in Hz

Ncomputing Co., Ltd.
FCC ID : SMJRX3

400 500 800 1G

Page 24 of 65
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TEST DATA
8.3 20 dB Modulated Bandwidth
FCC §15.247(a)(1)(iii)
Test Mode : Set to Lowest channel, Middle channel and Highest channel
Result
Modulation Mode | Frequency (MHz) Result (kHz) Limit (kHz)
GFSK 2402 953.5 Non specified
GFSK 2441 988.1 Non specified
GFSK 2480 994.3 Non specified
m/4DQPSK 2402 956.6 Non specified
m/4DQPSK 2441 989.3 Non specified
m/4DQPSK 2480 992.6 Non specified
8DPSK 2402 955.6 Non specified
8DPSK 2441 987.7 Non specified
8DPSK 2480 992.7 Non specified

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3
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PLOTS OF EMISSIONS

20 dB Bandwidth, Lowest Channel (2402 MHz, GFSK Mode)
_-:ﬂlh-ri Spru i Ansabyrer - Dooupsed B'W : :

Ref Value 10.00 dBm Gentar Freq: 2 402000000 GHz Radio S1d: None  JERELCESL L
e Trig:Fras Run Avg(Hald= 1001100
il FIFGalmlow Barten: 20 4B Radio Device: BTS

Ref 10.00 dBm

I
‘ Clear Write
I
:

Center 2.402 GHz . ' ' Span 3 MH
WRes BW 30 kHz #VBW 100 kHz Sweep 3.2 msj

Occupled Bandwidth Total Power 7.41 dBm
805.59 kHz

Transmit Freq Error 2.980 kHz OBW Power 89.00 %
¥ dB Bandwidth 853.5 kHz x dB -20.00 dB

20 dB Bandwidth, Middle Channel (2441 MHz, GFSK Mode

Agrilerd Sprtrumn Anabyrer - Docupled B
=

Ref Value 20.00 dBm Center Fraq: 244 000000 GHz R TracelDetactor
T Trig:Fres Run Avg(Hald= 1001100
FiFGalmLow  BAten: 20 dB Radio Device: BTS

Ref 20,00 dBm

Clear Write

Center 2.441 GHz . ) ' Span 3 MH
WRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms||

Occupled Bandwlidth Total Power 11.5 dBm
911.41 kHz

Transmit Freq Error 5.830 kHz OBW Power 89.00 %
¥ dB Bandwidth 888.1 kHz x dB -20.00 dB

o i Alignmaent Complotod
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20 dB Bandwidth, Highest Channel (2480 MHz, GFSK Mode)
_-:ﬂlh'i\;-n'lr—umﬂrrn Doupsed B'W _
Ref Value 20.00 dBm Genter Freq: 2450000000 GHz Sk H

Radio Std: Mons Trace/Datactor
e Trig:Fras Run Avg(Hald= 1001100
- FIF Gl e Bacten: 20 ¢

Radio Device: BTS

Ref 20.00 dBm

Center 248 GHz ' Span 3 MHz]|
HRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms||
Occupled Bandwidth Total Power

11.4 dBm
914.10 kHz

B.478 kHz
884.3 kHz

Transmit Freq Error

OBW Power
x dB

99,00 %
x dB Bandwidth

-20.00 dB

Agrilerd Sprtrumn Anabyrer - Docupled B
=

20 dB Bandwidth, Lowest Channel (2402 MHz, m/4ADQPSK Mode

Ref Value 20.00 dBm

Canter Fraq: 2402000000 GHz Radio Std: Mons [ GLBLE D
e Trig:Fras Run Avg(Hald= 1001100
- FIF Gl e #fcten: 20 B

£ 3 Pl ity (01, 2137

Radio Device: BTS

Ref 20,00 dBm

{Center 2.402 GHz
HRes BW 30 kHz

' Span 3 MHz]|
#VBW 100 kHz Sweep 3.2 ms||
Occupled Bandwidth

Total Power 7.39 dBm
910.84 kHz

336 Hz
956.6 kHz

Transmit Freq Error

x dB Bandwidth

OBW Power
x dB

909.00 %
-20.00 dB
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Test Report No.: NK-17-R-009
FCC Cetrtification

dgribend Specirmn Anabyrer - Dooupsed BW
-

20 dB Bandwidth, Middle Channel (2441 MHz, m/ADQPSK Mode)

Ref Value 20.00 dBm

.
Center Freq: 244 000000 GHz
Avg(Hald= 1001100

e Trig:Fras Run
- FIF Gl e #fcten: 20 B

X R il 01

Radio Std: Mons Trace/Datactor

Radio Device: BTS

Ref 20.00 dBm

Center 2.441 GHz
HRes BW 30 kHz

#VBW 100 kHz
Occupled Bandwidth

912.39 kHz
3.512 kHz
889.3 kHz

Total Power

Transmit Freq Error OBW Power

x dB

x dB Bandwidth

Span 3 MHz]|
Sweep 3.2 ms||

11.5 dBm

909.00 %
-20.00 dB

Agrilerd Sprtrumn Anabyrer - Docupled B
=

20 dB Bandwidth, Highest Channel (2480 MHz, m/4ADQPSK Mode

Ref Value 20.00 dBm

Center Freq: 2400000000 GHz
T Trig: Fres Run

FiFGaleLow  BAtten: 20 4B

Avg(Hald= 1001100

S o s 1], X

Radio Std: Mons [AGLLE D

Radio Device: BTS

Ref 20,00 dBm

Center 248 GHz
HRes BW 30 kHz

#VBW 100 kHz

Occupled Bandwidth

Transmit Freq Error

x dB Bandwidth

Total Power

915.22 kHz

B6.836 kHz
992.6 kHz

OBW Power
x dB

Span 3 MHz]|
Sweep 3.2 ms||

11.4 dBm

909.00 %
-20.00 dB
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Test Report No.: NK-17-R-009
FCC Cetrtification

20 dB Bandwidth, Lowest Channel (2402 MHz, 8DPSK Mode)

dgribend Specirmn Anabyrer - Dooupsed BW
-

Ref Value 20.00 dBm
T Trig: Fres Run

FiFGaleLow  BAtten: 20 4B

Center Freq: 2402000000 GHz
Avg(Hald= 1001100

206 PMPee 01, 0 ¥

ﬂldln Std: Mone Trace/Datactor

Radio Device: BTS

Ref 20.00 dBm

Center 2.402 GHz

WRes BW 30 kHz #VBW 100 kHz

Occupled Bandwidth Total Power

911.18 kHz
1.850 kHz OBW Power
855.6 kHz x dB

Transmit Freq Error
x dB Bandwidth

Clear Write

Span 3 MH
Sweep 3.2 ms||

7.48 dBm

909.00 %
-20.00 dB

20 dB Bandwidth, Middle Channel (2441 MHz, 8DPSK Mode

Agrilerd Sprtrumn Anabyrer - Docupled B
=

Ref Value 20.00 dBm
T Trig:Fres Run

FiFGaleLow  BAtten: 20 4B

Center Freq: 244 000000 GHz
Avg(Hald= 1001100

S PMFety 01, 0 ¥

ﬂldln Sld Mans Trace/Datactor

Radio Device: BTS

Ref 20,00 dBm

Center 2.441 GHz

WRes BW 30 kHz #VBW 100 kHz

Occupled Bandwlidth Total Power

909.30 kHz
6.916 kHz OBW Power
887.7 kHz x dB

Transmit Freq Error
x dB Bandwidth

Clear Write

Span 3 MH
Sweep 3.2 ms||

11.5 dBm

909.00 %
-20.00 dB
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Test Report No.: NK-17-R-009
FCC Cetrtification

20 dB Bandwidth, Highest Channel (2480 MHz, 8DPSK Mode)

Agribend Spwecinm Ansabyrer - Docupsed BW

.RG[ Value 20.00 dBm Center FF\.Iﬂ: 2. 450000000 GHz

Poda: 1 iPsFe: 0L, 0 ¥

Radio Std: Mone Trace/Datactor

T Trig: Fres Run Avg(Hald= 1001100

FiFGaleLow  BAtten: 20 4B

Radio Device: BTS

Ref 20.00 dBm

ic:u.nier 248 GHz
HRes BW 30 kHz #VBW 100 kHz

Occupled Bandwidth Total Power
912.36 kHz

Transmit Freq Error 8.387 kHz OBW Power

x dB Bandwidth 882.7 kHz x dB

Span 3 MH
Sweep 3.2 ms

11.3 dBm

909.00 %
-20.00 dB
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Test Report No.: NK-17-R-009

FCC Cettification
TEST DATA
8.4 Carrier Frequency Separation
FCC §15.247(a)(1)
Test Mode : Set to Hopping mode
Result
Modulation Carrier Frequency Limit Margin
Mode Separation (2/3 of 20dB (kHz)
(kHz) Bandwidth)
(kHz)
GFSK 1000.0 662.9 337.1
m/4DQPSK 1152.5 661.7 490.8
8DPSK 938.8 661.8 277.0
Note:

The EUT complies with the minimum channel separation requirement when it is operating

1x/EDR mode using 79 channels and when operating in AFH mode using 20 channels.

Ncomputing Co., Ltd.

NKQF-27-18 (Rev. 00) FCC ID : SMJRX3
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PLOTS OF EMISSIONS

Carrier Frequency Separation (GFSK Mode)

Ayribend Specinom Anabyrer - Seept WA

L

Center Freq 2.441500000 |... B free Run ::;Jm;l;;un'mr
B Gasin:Low Artan: 30 48

Ref 20,00 dBm - 2 | S

Center Freq
2441500000 GHz

oo 4
StartFreq

Ccnltcr 2441500 GHz Span 10,00 MHz
#Res BW 100 kHz TVBW 100 kHz Sweep 1.07 ms (B001 pis)

Aygilerd Spertrumn Arsabrer  Seepd A
T
Center Freq 2.441500000 GHz Avg Type: Log-Per
SO bar gt 10iQ:Fres Run Avg(Hald= 1001100
B Gsin:Low Artan: 30 dB

Ref 20.00 dBm . dB _i

Center Freq
2441500000 GHz

oo 4
StartFreq

Ccnltcr 2441500 GHz Span 10,00 MHz
#Res BW 100 kHz FVBW 300 kHz Sweep 1.07 ms (8001 pis)
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PLOTS OF EMISSIONS

Carrier Frequency Separation (8DPSK Mode)

Ayribend Specinom Anabyrer - Seept WA
T

Center Freq 2.441500000 GHz ; Avg Type: LogPwr Maa - Fregquancy
S A T Trig: Fres Run Avg(Hald= 1001100

WGainilow  Attan: 30 dB

Ref 20,00 dBm ( ] _i
Center Freq
2441500000 GHz

Ccn.ttr 2441500 GHz Span 10,00 MHz
#Res BW 100 kHz TVBW 100 kHz Sweep 1.07 ms (B001 pis)
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TEST DATA

Test Report No.: NK-17-R-009

FCC Cettification

8.5 Transmitter Average Time of Occupancy

FCC §15.247(a)(1)

Test mode : Set to Hopping mode

Result
Mode Pulse width | 'Numbers of | ~) Average time Limit Margin
(ms) slots of Occupancy (ms) (ms)
(ms)
1x/EDR 2.89 106.7 308.4 <400 91.6
AFH 2.89 53.3 154.7 <400 245.9

Agpilerd Spetrumn Anabrer - Seepl 54
T

PHCE | awt
FFGmin ow

Center 2402000000 GHz
Res BW 1.0 MHz

Avg Type: Log-Pwr

= Trig:Fres Run

#VBW 1.0 MHz

Fraquency

Span 0 Hz
Sweep 1547 ms (8001 pts)

TATLS

mes Auto Tune
Center Freq
2 AI000000 GHz
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FCC Cettification

1x/EDR mode

1) This result was measured at DH5 mode in 1X/EDR mode, which has longest time in one
transmission burst.

2) Bluetooth 1x/JEDR mode has a channel hopping rate of 1600 hops/s and 79 hopping channels.

3) The average time of occupancy in the specified 31.6 second period (79 channels x 0.4 s) is
equal to pulse width x (hopping rate / 6) / 79 x (0.4 x hopping channels).

4) *) Numbers of slots in 31.6 sec = (1600 /6) / 79 x 31.6

5) **) Average time of Occupancy = 2.89 ms x 106.7 = 308.4 ms

AFH mode

1) This result was measured at DH5 mode in AFH mode, which has longest time in one
transmission burst.

2) Bluetooth AFH mode has a channel hopping rate of 800 hops/s and 20 hopping channels.

3) The average time of occupancy in the specified 8 second period (20 channels x 0.4 s) is equal
to pulse width x (hopping rate / 6) / 20 x (0.4 x hopping channels).

4) *) Numbers of slots in 20 sec = (800/6) /20 x 8

5) **) Average time of Occupancy = 2.89 ms x 53.33 = 154.1 ms

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3
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TEST DATA

FCC Cettification

8.6 Number of Hopping Channels

FCC §15.247(a)(1)(iii)

Test mode : Set to Hopping mode

Result

The EUT complies with the minimum number of hopping channels when it is operating 1x/EDR

mode using 79 channels and when operating in AFH mode using 20 channels.

GFSK mode

Agpilerd Spetrumn Anabrer - Seepl 54
T

. 0 F4 ; Avyg Type: Log-Pwr
Start Freq 2300000000 'm. it T Trig: Fres Run Avg(Hald= 1001100

WGainlow  Atban: 30 dB
Ref 20.00 dBm

——rr L E LY TN R L R B LR EERTEL L

R AR LR LARLA LA RN

: 'I'i'-i[:lil'!]'iﬂlj-']!.ﬂli|II||

Start 240000 GHz Stop 248350 GHz
#Res BW 200 kHz FVBW 1.0 MHz Sweep 2,13 ms (BO01 pis)

s i Alignment Comploted

[

Frequancy

Auto Turme

StartFreq
2 400000000 GHE
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Test Report No.: NK-17-R-009

FCC Cettification
TEST DATA
8.7 Peak Output Power
FCC §15.247(b)(1)
Test Mode : Set to Lowest channel, Middle channel and Highest channel
Result
. Frequency Maximum Limit
Modulation (MHz) Peak Output Power (dBm) Result
(dBm)
GFSK 2402 0.00 30.00 Complies
GFSK 2441 419 30.00 Complies
GFSK 2480 4.09 30.00 Complies
M4DQPSK 2402 -0.03 30.00 Complies
m4DQPSK 2441 4.25 30.00 Complies
m4DQPSK 2480 411 30.00 Complies
8DPSK 2402 -0.03 30.00 Complies
8DPSK 2441 4.25 30.00 Complies
8DPSK 2480 4.09 30.00 Complies
Note:

The following formular was used for spectrum offset:
Spectrum offset (dB) = Attenuator (dB) + Cable Loss (dB) + SMA Type Connector Loss (dB)

NKQF-27-18 (Rev. 00)

Ncomputing Co., Ltd.
FCC ID : SMJRX3
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FCC Cetrtification
PLOT OF TEST DATA

Mximum Peak Output Power, Lowest channel (2402 MHz, GFSK mode

Agpilerd Sptrumn Anaber - Seepl S5

Marker 1 2402179375000 GHz Avg Type: Log-Fwr
TNLE T gt T Trig:Fres Run Avg(Hald> 1001100

Whainlow  Attan: 20 dB

Ref 10.00 dBm

Marker Delta

Center 2402000 GHz Span 5000 MHz
#Res BW 3.0 MHz FVBW 3.0 MHz Sweep 1.07 ms (8001 pts)

Maximum Peak Output Power, Middle channel
-Iﬂ;lh-nl St Anabyrer - Seepl SA

Marker 1 2 440988750000 GHz Avg Type: Log-Fwr
g Trig: Frae Run Avg(Hald> 1001100

| Atten: 30 48

Marker Delta

Center 2.441000 GHz Span 5000 MHz
Res BW 3.0 MHz FVBW 3.0 MHz Sweep 1.07 ms (8001 pis)
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PLOT OF TEST DATA

Maximum Peak Output Power, Highest channel (2480 MHz, GFSK mode

Agpilerd Sptrumn Anaber - Seepl S5

Marker 1 A 2.480098125000 GHz Avg Type: Log-Fwr
T T Trig: Fres Run Avg(Hald> 1001100

Woainlow  Atban: 30 dB

Ref 20.00 dBm

Ccnltcr 2480000 GHz Span 5000 MHz
#Res BW 3.0 MHz FVBW 3.0 MHz Sweep 1.07 ms (8001 pts)

Avg Type: Log-Pwr
T Trig:Fres Run Avg(Hald> 1001100
Artan: 20 dB

Ref 10.00 dBm

Ccnltcr 2402000 GHz Span 5000 MHz [
Res BW 3.0 MHz FVBW 3.0 MHz Sweep 1.07 ms (8001 pis)
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FCC Cetrtification
PLOT OF TEST DATA

Maximum Peak Output Power, Middle channel (2441 MHz, 7z/4DQPSK)

O — —

Marker 1 2441100000000 GHz Avg Type: Log-Fwr
T Trig: Frae Run Avg(Hald> 1001100

ol Lgt
B-Gain:Low Artan: 30 dB

Ref 20.00 dBm

Marker Delta

Center 2.441000 GHz Span 5000 MHz
#Res BW 3.0 MHz FVBW 3.0 MHz Sweep 1.07 ms (8001 pts)

Avg Type: Log-Pwr
PHU: st gt 1rig:Fras Run Avg(Hald= 1001100
BF-Gain:Low Artan: 30 dB

Marker Delta

Center 2.480000 GHz Span 5000 MHz
#Res BW 3.0 MHz FVBW 3.0 MHz Sweep 1.07 ms (B001 pis)
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PLOT OF TEST DATA

Mximum Peak Output Power, Lowest channel (2402 MHz, 8DPSK

Agpilerd Sptrumn Anaber - Seepl S5

Marker 1 A 2.402067500000 GHz Avg Typa: Log-Fer
T T Trig: Fres Run Avg(Hald> 1001100

Woainlow  Atban: 30 dB

Ref 20.00 dBm

Ccnltcr 2402000 GHz Span 5000 MHz [
#Res BW 3.0 MHz FVBW 3.0 MHz Sweep 1.07 ms (8001 pts)

Maximum Peak Output Power, Middle channel
-Iﬂ;lh-nl St Anabyrer - Seepl SA

Ceantar Freg 2.441000000 GHz Avg Type: Log-Fwr
TNLT T gt T Trig: Fres Run Avg(Hald> 1001100

WFGaindow  Atten: 30 dB
Auto Tune

gel LA e o
Center Freq
2441000000 GHz

o
Siart Freq

Ccnltcr 2441000 GHz Span 5000 MHz
Res BW 3.0 MHz FVBW 3.0 MHz Sweep 1.07 ms (8001 pis)
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PLOT OF TEST DATA

Maximum Peak Output Power, Highest channel (2480 MHz, 8DPSK

Agpilerd Sptrumn Anaber - Seepl S5
T

Center Freq 2.480000000 GHz ' Avg Type: LogPwr e ; Fiteguiancy
TNLT T gt T Trig: Fres Run Avg(Hald= 1001100

WGainlow  Atban: 30 dB
Auto Tune

gel LA e ‘ M
Center Freq
2 480000000 GHz

Ccn.ttr 2480000 GHz Span 5000 MHz
#Res BW 3.0 MHz FVBW 3.0 MHz Sweep 1.07 ms (8001 pts)
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TEST DATA

Test Report No.: NK-17-R-009
FCC Cettification

8.8 Conducted Spurious Emission

FCC §15.247(d)

Test Mode : Set to Lowest channel, Middle channel and Highest channel

Result
Modulation Mode Frequency (MHz) Result Limit (dBc)
GFSK 2402 More than 20 dBc 20
GFSK 2441 More than 20 dBc 20
GFSK 2480 More than 20 dBc 20
T/4DQPSK 2402 More than 20 dBc 20
T/4ADQPSK 2441 More than 20 dBc 20
m/4DQPSK 2480 More than 20 dBc 20
8DPSK 2402 More than 20 dBc 20
8DPSK 2441 More than 20 dBc 20
8DPSK 2480 More than 20 dBc 20

Note:

1. The cable and attenuator loss from 30 MHz to 26.5 GHz was reflected in spectrum analyzer with

correction factor for the spurious emissions test.

2. The spectrum was measured from 9 kHz to 10" harmonic.

No significant emissions were found beyond the 5rd harmonic for this device.

NKQF-27-18 (Rev. 00)

Ncomputing Co., Ltd.
FCC ID : SMJRX3
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Test Report No.: NK-17-R-009

FCC Cettification

Conducted Spurious Emissions, 30 MHz ~ 12.75 GHz (2402 MHz, GFSK Mode)

Agpilerd Sptrumn Anaber - Seepl S5
=

Marker 2 4.803180000000 GHz
THLE I T Trig:Fres Run

WGainlow  Attan: 20 dB

Ref 10.00 dBm
1

#VBW J00 kHz

2402 28 GHz
A503 18 GHz

0,300 dBm |
<3843 dEm |

Avg Type: Log-Pwr
Avg(Hald= 1001100

“Stop 12.750 GHz
Sweep 1.22 s (8001 pis)

Agpilerd Sptrumn Anaber - Seepl S5
=

Marker 2 4.882680000000 GHz

PHO: Fast L Trig: Frae Run
B-GaincLow #fcten: 20 B

Ref 10.00 dBm
1

Start 30 MHz

#Res BW 100 kHz FVBW 300 kHz

Avg Type: Log-Pwr
AvgHald: ITHO0

Stop 12.750 GHz
Sweep 1.22 s (8001 pts)

BTATLS

HNext Pk Right|
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PLOT OF TEST DATA

Conducted Spurious Emissions, 30 MHz ~ 12.75 GHz (2480 MHz, GFSK Mode)

Agpilerd Sptrumn Anaber - Seepl S5

Start Freq 30.000000 MHz Avg Type: Log-Per
VL | ot T Trig: Fres Run Avg|Hald: 4TH00

WGainlow  Atban: 30 dB

o : Auto Turne
Ref 20.00 dBm e

Center Freq
£.300000000 GHE

StartFreq
20 00000 MHzE

e
Stop Freq
12 TEOO00000 GHz

e
| CF Step
1.2THR0000 GHE

Freg Offset
0 Hz

Start 30 MHz i Stop 12.750 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.22 s (8001 pts)

O — —

Marker 2 4.8047 70000000 GHz Avg Type: Log-Fer
TNLE T gt T Trig:Fres Run Avg(Hald= 1001100

Whainlow  Attan: 20 dB

Ref 10.00 dBm

1

Start 30 MHz : Stop 12.750 GHz
#Res BV 100 kHz FVEW 300 kHz Sweep 1.22 s (8001 pis)
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PLOT OF TEST DATA

Conducted Spurious Emissions, 30 MHz~12.75 GHz(2441 MHz, m/4ADQPSK Mode)

Agpilerd Sptrumn Anaber - Seepl S5
=

Start Freg 30.000000 MHz Avg Type: Log-Per
VL | ot T Trig: Fres Run AvgHald: TAH00

WGainlow  Atban: 30 dB

Rer 20,09 d

Center Freq
6300000000 GHE

StartFreq
20 00000 MHzE

= |
Stop Freq
12, 780000000 GHz

e
CF Step
1.2THR0000 GHE
Ao Man
I

Freq Offset
0 Hz

Start 30 MHz Stop 12.750 GHz
#Res BV 100 kHz FVEW 300 kHz Sweep 1.22 s (8001 pis)

BTATLS

Avg Type: Log-Pwr
PHL: Fast gt 1rig:Fres Run AvgHald: TTHO0
BH-iwin L ow Attan: 30 4B

- Auto Tune
W
Center Freq
B F0000000 GiHE

|
: StartFreq
20000000 MHE
|
[ Stop Freq
12. 780000000 GHz

CF Step

Start 30 MHz i Stop 12.750 GHz
Res BW 100 kHz FVBW 300 kHz Sweep 1.22 s (8001 pis)

BTATLS
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PLOT OF TEST DATA

Conducted Spurious Emissions, 30 MHz ~ 12.75 GHz (2402 MHz, 8DPSK Mode)

Agpilerd Sptrumn Anaber - Seepl S5
=

Marker 2 4.804770000000 GHz Avg Type: Log-Pwr
TNLE T gt T Trig:Fres Run Avg|Hald: STHO0

WGainlow  Attan: 20 dB

Ref 10.00 dBm
1

2402 38 GHz (A) 0608 dBm |
AG04 TT GHz 43399 dEm |

Avg Type: Log-Pwr
PHLE st gt Trig: Frae Run Avg(Hald= 1001100
B Gimincl ow Artan: 30 dB

Auto Turme

StartFreq
20 00000 MHzE

= |
| Stop Freq
12 TEOO00000 GHz
e

CF Step
1200000 GHe

Start 30 MHz F;'I:up 12.750 GHz
#Res BW 100 kHz TVBW 100 kHz Sweep 1.22 s (8001 pis)

BTATLS
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LOT OF TEST DATA

FCC Cettification

Agpilerd Sptrumn Anaber - Seepl S5
=

KPS, o Pl O1L, 2107

Start Freq 30.000000 MHz Avg Type: Log-Per A
VL | ot T Trig: Fres Run Avg|Hald: S8M100 L ri
WGainlow  Atban: 30 dB ot

Ref 20.00 dBm

P e

#fes BW 100 kHz FVEW 300 kHz Sweep 1.22 s (8001 pis)

Start 30 MHz 2 Stop 12.750 GHz

_,:

Conducted Spurious Emissions, 30 MHz ~ 12.75 GHz (2480 MHz, 8DPSK Mode)

Fraquency

Auto Turme

Center Freq
£.300000000 GHE

StartFreq
20 00000 MHzE

Stop Freq
12, 780000000 GHz

CF Step
1.27T2000000 GHz
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PLOT OF TEST DATA

Band Edge Lowest Channel
:;ﬂh‘d Sperrtrumn Arsabyrer - Seepd WA

Ceantar Freq 2.400000000 GHz : Avg Type: Log-Fwr
S A T Trig:Fres Run Avg(Hald= 1001100

WGainlow  Attan: 20 dB

Ref 10.00 dBm

Center Freq
240000000 GHz

#VBW J00 kHz

02 161 26 GHz
DUDOCIW'.-HI 55733 dEm |

man BTATLS

Avg Type: Log-Per i L ¥ Frequency
T Trig:Fres Run Avg(Hald= 1001100

Ref 10.00dBm . . |

Center Freq
240000000 GHz

" Span 10.00 MH
Sweep 1.07 ms (8001 pts)

':I-i 86126 GHz
000 00 GHx

man BTATLS
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PLOT OF TEST DATA

Band Edge Highest Channel (2480 MHz, GFSK, Non-hopping

Agpilerd Sptrumn Anaber - Seepl S5
=

Marker 2 2 483500000000 GHz Avg Type: Log-Fwr
T T T Trig:Fres Run Avg(Hald= 1001100

WGainlow  Attan: 30 dB

Ref 20.00 dBm

#VBW J00 kHz

017000 GHz 3774 dBm|
£ 500 00 GHz 43,555 dBm |

Agpilerd Sptrumn Anaber - Seepl S5
=

Marker 2 2 483500000000 GHz Avg Type: Log-Fwr
N T Trig:Fres Run Avg(Hald= 1001100

Whsinow — Atten: 30 dB

Ref 20.00 dBm

Center 2483500 GHz
FRes BW 100 kHz #VBW J00 kHz

2479001 26 GHz 3976 dBm|
483 600 00 GHz £0.05%5 dBm |
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PLOT OF TEST DATA

Band Edge Lowest Channel(2402 MHz, m/4ADQPSK, Non-hopping

Agpilerd Sptrumn Anaber - Seepl S5
T

Ceantar Freq 2.400000000 GHz ) Avg Type: Log-Per fiteausisy
RHLT: B ar T Trig:Fres Run Avg(Hald= 1001100

WGainlow  Attan: 20 dB

Ref 10.00 dBm : : a,

Center Freq
240000000 GHz

Center 2.400000 GHz " Span 10.00 MH

T n E=3
Res BW 100 kHz uwep 1.07 ms (8001 pts) : e
Wi MOOL T 1 T TUMCEIN | FLAIC TR Wi iel FLMIC 1] waLuil Autn Man
' : | :_ g 2A02 163 TE GHz (&) 0,115 dBm | : I u

. A00 00 GHz £5.674 dEm |

tm— )
CrY=T-T- 0 T N ARE N

(T STATUS

Band Edge Lowest Channel(2402 MHz,

Agpilerd Sptrumn Anaber - Seepl S5
T

Fraquency

Ceantar Freq 2.400000000 GHz : Avg Type: Log-Fwr
T Trig:Fres Run Avg(Hald= 1001100

Artan: 20 4B
Auto Tune

Ref 10.00 dBm . : iy

Center Freq
240000000 GHz

" Span 10.00 MH
EVBW 300 kHz Sweep 1.07 ms (8001 pts)

TUME TGN FLIE Ty Wi 18 FLC T VLl Ml Man
240 000 GLlia)ie1 dBm} | | —

2.400 00 GHz £3.113 dBm |

(T STATUS
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PLOT OF TEST DATA

Agpilerd Sptrumn Anaber - Seepl S5
T

Ceantar Freq 2.483500000 GHz . Avg Type: Log-Fwr
SO bar gt 10ig:Fras Run Avg(Hald= 1001100

BF GsinL ow Artan: 30 dB

|

Ref 20.00 aBm
—4 Center Freq
Y 2 ARIS00000 GHz

" Span 10.00 MH
Sweep 1.07 ms (8001 pts)

v FuRCT iGN FLIGE Ry it i FUSC IO el
260 GHz 18] 3807 dBm|
00 GHz L0017 dBm |

(T STATUS

Avg Type: Log-Pwr
T Trig:Fres Run Avg(Hald= 1001100
Artan: 30 4B

Ref 20.00dBm , . .
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8.9 Radiated Spurious Emission

FCC §15.247(d)

Test Mode : Set to Lowest channel, Middle channel and Highest channel

Result

Lowest Channel

Frequency| Reading Pol** AF+CL+Amp | Result Limit Margin
MHZ) | (@Buv) | vy | MO% @By | (@Buvim) | (@Buvim) | (@B)
1179.50* 58.5 V peak -9.7 48.8 74.0 25.2
4804.00* 441 H peak 2.1 46.2 74.0 27.8

Middle Channel

Frequency| Reading Pol* mode AF+CL+Amp | Result Limit Margin
(MHz) (dBuV) (HIV) (dB)** (dBuV/m) | (dBuV/m) (dB)
1196.50* 55.5 vV peak -10.0 455 74.0 28.5
4884.67* 46.2 H peak 2.0 48.2 74.0 25.8
Highest Channel
Frequency| Reading Pol* AF+CL+Amp | Result Limit Margin
MHz) | @Bwy) | vy | ™% (@B)* | (dBuvim) | (@Buvim) |  (dB)
1179.50* 55.9 Vv peak -9.7 46.2 74.0 27.8
4960.20 56.2 H peak 2.0 58.2 74.0 15.8
4960.05 494 H average 2.0 51.4 54.0 2.7
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1. *Average emissions on lowest, middle channels were not performed since peak results satisfy the
average limit.

2. *™Pol. H = Horizontal V = Vertical

3. ***AF + CL + Amp. = Antenna Factor + Cable Loss + Amplifier.

4. Other spurious was under 20 dB below Fundamental.

5. 8DPSK modulation mode was the worst condition.

6. The radiated emissions testing were made by rotating EUT through three orthogonal axes and
rotating the receive antenna with horizontal, Vertical polarization. The worst data was recorded.

7. Peak emissions were measured using RBW = 1 MHz, VBW = 3 MHz, Detector = Peak.

8. Average emissions were measured using RBW = 1 MHz, VBW = 1 kHz, Detector = Peak.

9. The spectrum was measured from 9 kHz to 10" harmonic and the worst-case emissions were

reported. No significant emissions were found beyond the 3rd harmonic for this device.

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3
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PLOTS OF EMISSIONS

Worst Case : 2480 MHz 8DPSK modulation : 1 GHz to 8 GHz
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Worst Case : 2480 MHz GFSK modulation : 18 GHz to 26.5 GHz
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2480 MHz 8DPSK modulation : 2" Harmonic Pk
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Worst Case : 2480 MHz 8DPSK modulation : 2" Harmonic Av
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TEST DATA

8.10 Radiated Bandedge

FCC §15.247(d)

Test Mode : Set to Lowest channel, Highest channel

Result

Lowest and Highest Channels

Frequency| Reading Pol* mode AF+CL+Amp | Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBpV/m) | (dBuV/m) (dB)
2390.00 55.1 V peak -7.3 47.8 74.0 26.2
2390.00 42.6 \Y, average -7.3 35.3 54.0 18.7
2483.50 55.6 H peak -7.3 48.3 74.0 25.7
2483.50 44.4 H average -7.3 37.1 54.0 16.9

Note:

1. *Pol. H = Horizontal V = Vertical

2. ™AF + CL + Amp. = Antenna Factor + Cable Loss + Amplifier.

3. Other spurious was under 20 dB below Fundamental.
4. 8DPSK modulation mode was the worst condition.

6. The radiated emissions testing were made by rotating EUT through three orthogonal axes and rotating

the receive antenna with horizontal, Vertical polarization. The worst data was recorded.
7. Peak emissions were measured using RBW = 1 MHz, VBW = 3 MHz, Detector = Peak.

8. Average emissions were measured using RBW = 1 MHz, VBW = 1kHz, Detector = Peak

NKQF-27-18 (Rev.

00)

Ncomputing Co., Ltd.
FCC ID : SMJRX3
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PLOT OF TEST DATA

Restricted Band Spurious Emissions, Lowest channel(8DPSK, Peak)
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Restricted Band Spurious Emissions, Highest channel (8DPSK, Peak)

1204

110

1001

Lavel n dByvim

Tu--

2460

Frequency in MHz

2470 2480 2480 2500

2510

Restricted Band Spurious Emissions, Highest channel (8DPSK, Average)

1207

110
<
1009
4
B0
E

B0

DA

L L L] T T T LI ] LI

Level in dByVim

B0

s HE A

4
L] T T T T

NKQF-27-18 (Rev. 00)

2470 2480 2490 2500
Freqgueancy in MHz

Ncomputing Co., Ltd.
FCC ID : SMJRX3

2510

Page 62 of 65



Nemko

Test Report No.: NK-17-R-009

FCC Cettification

9. TEST EQUIPMENT
No. [Instrument Manufacturer Model Serial No. Calibration Calibration

Date Interval
1 Test Receiver R&S ESU 40 100202 Apr. 04 2016 1 year
2 *Test Receiver R&S ESCI 101041 Apr. 04 2016 1 year
3 *Attenuator PASTERNACK PE7395-10 1441-1 Jul. 25 2016 1 year
4 *Attenuator FAIRVIEW SA3N5W-06 N/A Jan. 09 2017 |1 year
5 Attenuator FAIRVIEW SA3N5W-10 N/A Apr. 04 2016 1 year
6 Attenuator WEINSCHEL 56-10 58765 Oct. 092016 |1 year
7 *Amplifier R&S SCU 01 10029 Apr. 04 2016 1 year
8 *Amplifier R&S SCuU18 10065 Apr. 04 2016 |1 year
9 *Amplifier R &S SCU26 10011 Jul. 15 2016 1 year
10 Amplifier R&S SCuU40 10008 Jul. 152016 1 year
1M *Pre Amplifier HP 8449B 3008A00107 Jan. 10 2017 1 year
12 *Spectrum Analyzer R&S FSW43 100732 Apr. 05 2016 1 year
13 Spectrum Analyzer Agilent N9020A MY51110087 Oct. 07 2016 1 year
14 *Spectrum Analyzer R&S FSP40 100361 Jul. 15 2016 1 year
15 *Loop Antenna R&S HFH2-z22 100279 Feb. 22 2016 |2 year
16 *Horn Antenna SCHWARZBECK |BBHA9120D 9120D-474 Sep. 30 2016 |2 year
17 *Horn Antenna Q-par Angus QSH20S20 8179 Apr. 30 2015 2 year
18 Horn Antenna Q-par Angus QSH22K20 8180 Apr. 30 2015 2 year
19 ;antig’ngr;gmadba”d SCHWARZBECK |VULB 9163 9163-454 Feb. 112016 |2 year
20 *Two-Line V-Network R&S ENV216 101156 Apr. 04 2016 1 year
21 *Controller INNCO CO3000 C03000/937/38330516/Lf N/A N/A
22 *Turn Table INNCO DT3000-3T N/A N/A N/A
23 *TILT Antenna Mast INNCO MA4640-XP-EP [N/A N/A N/A
24 ;Oopr’]‘fr’(‘jlsk‘j‘ﬁtch And R&S OSP-120 100015 N/A N/A
25 *Anechoic Chamber Seo-Young EMC N/A N/A N/A N/A
26 *Position Controller INNCO C02000 12480406/L N/A N/A
27 *Turn Table INNCO DS1200S N/A N/A N/A
28 *Antenna Mast INNCO MA4000 N/A N/A N/A
29 *Anechoic Chamber Seo-Young EMC N/A N/A N/A N/A
30 Shielded Room Seo-Young EMC  [N/A N/A N/A N/A
31 ;%ﬁfrzlsxffh And R&S OSP-120 100081 N/A N/A

*) Test equipment used during the test

NKQF-27-18 (Rev. 00)

Ncomputing Co., Ltd.
FCC ID : SMJRX3
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10. ACCURACY OF MEASUREMENT

The Measurement Uncertainties stated were calculated in accordance with the requirements of
measurement uncertainty contained in CISPR 16-4-2 with the confidence level of 95%

1. Conducted Uncertainty Calculation

Uncertainty of Xi Coverage
factor u(Xi) Ci u(Xi)
Source of Uncertainty Xi Value Probability Ci
(dB) (dB)
(dB) Distribution .
Receiver reading RI +0.1 normal 1 1.000 0.1 1 0.1
Attenuation AMN-Receiver LC +0.08 normal 2 2.000 0.04 1 0.04
AMN Voltage division || Ay £0.8 normal 2 2.000 0.4 1 0.4
factor
Sine wave voltage dvsw +2.00 normal 2 2.000 1.00 1 1.00
Pulse amplitude response dVPA +1.50 rectangular 1.732 0.87 1 0.87
Pulse repetition rate dVPR £1.50 rectangular 1.732 087 | 1 0.87
response
Noise floor proximity dVNF +0.00 - - 0.00 1 0.00
AMN Impedance dz +1.80 triangular 2.449 0.73 1 0.73
(@ Mismatch M +0.70 U-Shaped 1.414 0.49 1 0.49
(® Mismatch M -0.80 U-Shaped 1.414 -0.56 1 -0.56
Measurement System RS 0.05 normal 1 1,000 005 | 1 0.05
Repeatability
Remark (@: AMN-Receiver Mismatch : +
(: AMN-Receiver Mismatch : -
Combined S.tandard Normal +1.88
Uncertainty
Expended Uncertainty U Normal (k = 2) +3.76

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3
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2. Radiation Uncertainty Calculation

Uncertainty of Xi
Coverage
u(Xi) Ci u(Xi)
Source of Uncertainty Xi Value Probability factor Ci
(dB) (dB)
(dB) Distribution k
Measurement System RI 0.34 normal 1 1.00 034 | 1 0.34
Repeatability
Receiver reading dVsw +0.02 normal 2 2.00 0.01 1 0.01
Sine wave voltage dVpa +0.17 normal 2 2.00 0.09 1 0.09
Pulse amplitude response dVpr +0.92 normal 2 2.00 0.46 1 0.46
Pulse repetition rate dVnf +£0.35 normal 2 2.00 018 | 1 0.18
response
Noise floor proximity AF +0.50 normal 2 2.00 0.25 1 0.25
Antenna Factor Calibration CL +2.00 rectangular J3 1.15 1 1.15
Cable Loss AD + 1.00 normal 2 2.00 0.50 1 0.50
Antenna Directivity AH +0.00 rectangular J3 0.00 1 0.00
Antenna Factor Height
Dependence AP +2.00 rectangular J3 1.15 1 1.15
Antenna Phase Centre
Variation Al +£0.20 rectangular J3 0.12 1 0.12
Antenna Factor Frequency
Interpolation S +0.25 rectangular J3 0.14 1 0.14
Site Imperfections DV +4.00 triangular J6 1.63 1 1.63
Measurement Distance
Variation Dbal +0.60 rectangular V3 0.35 1 0.35
Antenna Balance DCross +0.90 rectangular J3 0.52 1 0.52
Cross Polarisation M +0.00 rectangular J3 0.00 1 0.18
Mismatch M +0.98 U-Shaped NA 0.74 1 0.74
-1.11
EUT Volume Diameter M 0.33 normal 1 1.00 0.33 1 0.11
Remark
Combined Standard
) Normal
Uncertainty
Expended Uncertainty U Normal (k = 2)

Ncomputing Co., Ltd.
NKQF-27-18 (Rev. 00) FCC ID : SMJRX3



