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1 TEST RESULT CERTIFICATION

Applicant: Inspur Software Group Ltd.
No. 2877 Kehang Rd., Jinan, Shandong, 250104 China
Manufacturer: Inspur Software Group Ltd.

No. 2877 Kehang Rd., Jinan, Shandong, 250104 China
Product Description: OTT Dongle

Model Number: D2000
Trade Mark: inspur
File Number: ES180131012W02

Measurement Procedure Used:

APPLICABLE STANDARDS

STANDARD TEST RESULT
FCC 47 CFR Part 2 2017, Subpart J

FCC 47 CFR Part 15 2017, Subpart C

PASS

The above equipment was tested by EMTEK(SHENZHEN) CO., LTD. The test data, data evaluation, test
procedures, and equipment configurations shown in this report were made in accordance with the
procedures given in ANSI C63.10 (2013) and the energy emitted by the sample EUT tested as described in
this report is in compliance with the requirements of FCC Rules Part 2 2017 and Part 15.247 2017

The test results of this report relate only to the tested sample identified in this report.

Date of Test : January 31, 2018 to March 06, 2018

Y@??;:f:j Shen,

Yaping Shen/Editor

Prepared by:

: RENZ
. i _F<,_,.‘n- Nl ( Q‘k% "tr
Reviewer: - -4 &
Sevin Li /Supervisor = 0
- - r
ITIS et
*
Ser ING
Approve & Authorized Signer : Lisa Wang/Manager
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2 EUT TECHNICAL DESCRIPTION

Characteristics Description
X]802.11b
IEEE 802.11 WLAN X1802.11g
Mode Supported X1802.11n(20MHz channel bandwidth)

X1802.11 n(40MHz channel bandwidth)

[X]802.11 b:1,2,5.5,11Mbps;
[X|802.11 g:6,9,12,18,24,36,48,54Mbps;

Data Rate [X802.11n(HT20):MCS0-MCS7;
[X/802.11n(HT40):MCS0-MCS?:
. DSSS with DBPSK/DQPSK/CCK for 802.11b;
Modulation

OFDM with BPSK/QPSK/16QAM/64QAM for 802.11g/n;

[X]2412-2462MHz for 802.11b/g;
X]2412-2462MHz for 802.11n(HT20);
X]2422-2452MHz for 802.11n(HT40);

Operating Frequency
Range

X11 channels for 802.11b/g;
Number of Channels X111 channels for 802.11n(HT20);
X7 channels for 802.11n(HT40);

Transmit Power Max 18.53 dBm

Antenna Type Metal antenna

Max Antenna Gain 3.6 dBi

Direction Gain 6.61dBi

Antenna Port XIAnt 0 ;IXIANt 1 ;
smasysiem | B0k i

[IDC 3.7V internal rechargeable lithium battery
XIDC 5V from Adapter

Power supply: X Adapter:

Model: EJVD+100050-2000
Input: AC 100-240V 50/60Hz 0.3A
Output: DC 5V 2A

TRF No FCC 15.247/A Page 4 of 65 Report No.: ES180131012W03 Ver.1.0



3 SUMMARY OF TEST RESULT

FCC PartClause Test Parameter Verdict Remark

15.247(a)(2) DTS (6dB) Bandwidth PASS

15.247(b)(3) Maximum Peak Conducted Output Power PASS

15.247(e) Maximum Power Spectral Density Level PASS

15.247(d) Unwanted Emission Into Non-Restricted PASS
Frequency Bands

15.247(d) Unwanted Emission Into Restricted Frequency PASS

15.209 Bands (conducted)

15.247(d) Radiated Spurious Emission PASS

15.209

15.207 Conducted EmissionTest PASS

15.203 Antenna Application PASS
NOTE1:N/A (Not Applicable)
NOTE2:According to FCC OET KDB 558074, the report use radiated
measurements in the restricted frequency bands. In addition, the radiated
test is also performed to ensure the emissions emanating from the device
cabinet also comply with the applicable limits.

RELATED SUBMITTAL(S) / GRANT(S):

This submittal(s) (test report) is intended for FCC ID: 2A02A-S905X216 filing to comply with Section 15.247
of the FCC Part 15, Subpart C Rules.

TRF No FCC 15.247/A
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4 TEST METHODOLOGY

4.1

GENERAL DESCRIPTION OF APPLIED STANDARDS

According to its specifications, the EUT must comply with the requirements of the following standards:
FCC 47 CFR Part 2, Subpart J
FCC 47 CFR Part 15, Subpart C
FCC KDB 558074 D01 DTS Meas Guidance v04
FCC KDB 662911 D01 Multiple Transmitter Output v02r01

FCC KDB 662911 D02MIMO With Cross Polarized Antenna V01

4.2 MEASUREMENT EQUIPMENT USED
4.2.1 Conducted Emission Test Equipment
EQUIPMENT MODEL SERIAL Year:2016 Year:2017
TYPE MFR NUMBER | NUMBER CAL. CAL. DUE CAL.
. 26115-010-00
Test Receiver |Rohde & Schwarz ESCI 27 May 28, 2016 | May 20, 2017 | May 19, 2018

L.I.S.N. Rohde & Schwarz| ENV216 101161 May 28, 2016 | May 20, 2017 | May 19, 2018
50%\3?;’“3' Anritsu MP59B | 6100175589 | May 29, 2016 | May 21, 2017 | May 20, 2018
Voltage Probe |[Rohde & Schwarz| ESH2-Z3 100122 May 29, 2016 | May 21, 2017 | May 20, 2018
Pulse Limiter |Rohde & Schwarz| ESH3-Z2 100006 May 28, 2016 | May 20, 2017 | May 19, 2018

I.S.N Teseq GmbH ISN T800 30327 May 29, 2016 | May 21, 2017 | May 20, 2018
4.2.2 Radiated Emission Test Equipment
EQUIPMENT MFR MODEL SERIAL Year:2016 Year:2017 DUE CAL.
TYPE NUMBER NUMBER CAL. CAL.

Wb Test |Ronde & Schwarz|  F9Y | 1802000528 ay 29 2016 | May 21, 2017 | May 20, 2018
Pre-Amplifier HP 8447F 2944A07999 | May 28, 2016 | May 20, 2017 | May 19, 2018
Bilog Antenna Schwarzbeck VULB9163 142 May 28, 2016 | May 20, 2017 | May 19, 2018
Loop Antenna ARA PLA-1030/B 1029 May 28, 2016 | May 20, 2017 | May 19, 2018
Horn Antenna Schwarzbeck BBHA 9170 [BBHA9170399| May 29, 2016 | May 21, 2017 | May 20, 2018
Horn Antenna Schwarzbeck BBHA 9120 D143 May 28, 2016 | May 20, 2017 | May 19, 2018

Cable Schwarzbeck AK9513 ACRX1 May 29, 2016 | May 21, 2017 | May 20, 2018
Cable Rosenberger N/A FP2RX2 May 29, 2016 | May 21, 2017 | May 20, 2018
Cable Schwarzbeck AK9513 CRPX1 May 29, 2016 | May 21, 2017 | May 20, 2018
Cable Schwarzbeck AK9513 CRRX2 May 29, 2016 | May 21, 2017 | May 20, 2018
4.2.3 Radio Frequency Test Equipment
EQUIPMENT MFR MODEL SERIAL LASTCAL. DUE CAL. DUE CAL.
TYPE NUMBER NUMBER
SA%ZCI;rz“eT Agilent E4407B | 88156318 | \1ay 29, 2016 | May 21, 2017 | May 20, 2018
Signal Analyzer Agilent N9010A My53470879 | May 29, 2016 | May 21, 2017 | May 20, 2018
Power meter Anritsu ML2495A 0824006 May 29, 2016 | May 21, 2017 | May 20, 2018
Power sensor Anritsu MA2411B 0738172 May 29, 2016 | May 21, 2017 | May 20, 2018
Remark: Each piece of equipment is scheduled for calibration once a year.
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4.3 DESCRIPTION OF TEST MODES

The EUT has been tested under its typical operating condition.
The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions
requirement and operating in a manner which intends to maximize its emission characteristics in a
continuous normal application.

The Transmitter was operated in the normal operating mode. The TX frequency was fixed which was for the
purpose of the measurements.

Test of channel included the lowest and middle and highest frequency to perform the test, then record on this

report.

Those data rates (802.11b: 1 Mbps; 802.11g: 6 Mbps; 802.11n(HT20): MCSO0; 802.11n(HT40): MCS0) were

used for all test.

Pre-defined engineering program for regulatory testing used to control the EUT for staying in continuous
transmitting and receiving mode is programmed.

Frequency and Channel list for 802.11 b/g/n(HT20)/n(HT40):

Channel Fr?&llj_'ezr;cy Channel Fr?&tlj_lezr;cy Channel Fr?hcjltlJ_iezr;cy
1 2412 5 2432 9 2452
2 2417 6 2437 10 2457
3 2422 7 2442 11 2462
4 2427 8 2447

Test Frequency and Channel for 802.11 b/g/n (HT20)/n(HT40):

Lowest Frequency

Middle Frequency

Highest Frequency

Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
1 2412 6 2437 11 2462
TRF No FCC 15.247/A Page 7 of 65 Report No.: ES180131012W03
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5 FACILITIES AND ACCREDITATIONS
5.1 FACILITIES

All measurement facilities used to collect the measurement data are located at

Bldg 69, Maijialong Industry Zone District, Nanshan District, Shenzhen, China
The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.10 and CISPR
Publication 22.

5.2 LABORATORY ACCREDITATIONS AND LISTINGS
Site Description
EMC Lab. . Accredited by CNAS, 2016.10.24
The certificate is valid until 2022.10.28
The Laboratory has been assessed and proved to be in compliance
with CNAS-CL01: 2006(identical to ISO/IEC17025: 2005)
The Certificate Registration Number is L229

: Accredited by TUV Rheinland Shenzhen, 2016.5.19
The Laboratory has been assessed according to the requirements
ISO/IEC 17025.

: Accredited by FCC, August 03, 2017
Designation Number: CN1204
Test Firm Registration Number: 882943
Accredited by A2LA, July 31, 2017
The Certificate Registration Number is 4321.01.

. Accredited by Industry Canada, November 24, 2015
The Certificate Registration Number is 4480A.

TRF No FCC 15.247/A Page 8 of 65 Report No.: ES180131012W03 Ver.1.0



6 TEST SYSTEM UNCERTAINTY

The following measurement uncertainty levels have been estimated for tests performed on the

apparatus:
Parameter Uncertainty

Radio Frequency +1x107-5
Maximum Peak Output Power Test +1.0dB
Conducted Emissions Test +2.0dB
Radiated Emission Test +2.0dB
Power Density +2.0dB
Occupied Bandwidth Test +1.0dB
Band Edge Test +3dB
All emission, radiated +3dB
Antenna Port Emission +3dB
Temperature +0.5
Humidity 3%

Measurement Uncertainty for a level of Confidence of 95%

TRF No FCC 15.247/A
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7 SETUP OF EQUIPMENT UNDER TEST

7.1 RADIO FREQUENCY TEST SETUP 1

The WLAN component’s antenna ports(s) of the EUT are connected to the measurement instrument per an
appropriate attenuator. The EUT is controlled by PC/software to emit the specified signals for the purpose of
measurements.

Measurement.
Instrument.

EUT. Attenuator«

7.2 RADIO FREQUENCY TEST SETUP 2

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4 dB according to the
standards: ANSI C63.10. The test distance is 3m.The setup is according to the requirements in Section
13.1.4.1 of ANSI C63.10-2013 and CAN/CSA-CEI/IEC CISPR 22.

Below 30MHz:

The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter away from the
antenna (loop antenna). The Antenna should be positioned with its plane vertical at the specified distance
from the EUT androtated about its vertical axis formaximum response at each azimuth about the EUT. The
center of the loopshall be 1 m above the ground.For certain applications, the loop antennaplane may also
need to be positioned horizontally at the specified distance from the EUT.

30MHz-1GHz:

The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter away from the
antenna. The maximal emission value is acquired by adjusting the antenna height, polarisation and turntable
azimuth. Normally, the height range of antenna is 1 m to 4 m, the azimuth range of turntable is 0° to 360°,
and the receive antenna has two polarizations Vertical (V) and Horizontal (H).

Above 1GHz:

The EUT is placed on a turntable 1.5 meters above the ground in the chamber, 3 meter away from the
antenna. The maximal emission value is acquired by adjusting the antenna height, polarisation and turntable
azimuth. Normally, the height range of antenna is 1 m to 4 m, the azimuth range of turntable is 0% to 360°,
and the receive antenna has two polarizations Vertical (V) and Horizontal (H).

(a) Radiated Emission Test Set-Up, Frequency Below 30MHz

Turntable- !.._ 3me

EUT
IDB me

Ground Plane Coaxial Gable/

Test.
Receiver.
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(b)Radiated Emission Test Set-Up, Frequency Below 1000MHz

{
Turntable. 1
\ EUT. i 1mto fm-
- o femrid
[U 8m.
Receiver H
| —
Ground Plane. ‘_\ Coaxial Cable.~"
(c) Radiated Emission Test S_et—Up. Frequency above 1000MHz
» 3M « ! |
Turntable Aam _D_I,
4
\ Jeur L
1.5my - Receiver
AMMAAAA |
“—— Absorber

7.3 CONDUCTED EMISSION TESTSETUP

The mains cable of the EUT (maybe per AC/DC Adapter) must be connected to LISN. The LISN
shall be placed 0.8 m from the boundary of EUT and bonded to a ground reference plane for
LISN mounted on top of the ground reference plane. This distance is between the closest points
of the LISN and the EUT. All other units of the EUT and associated equipment shall be at least
0.8m from the LISN.

Ground connections, where required for safety purposes, shall be connected to the reference
ground point of the LISN and, where not otherwise provided or specified by the manufacturer,
shall be of same length as the mains cable and run parallel to the mains connection ata
separation distance of not more than 0.1 m.

According to the requirements in Section 13.1.4.1 of ANSI C63.10-2013 Conducted emissions
from the EUT measured in the frequency range between 0.15 MHz and 30 MHz using CISPR
Quasi-Peak and average detector mode.

Reference
Ground.
EMI Receiver. Equipment-4 Ground-
|
/ | a.
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7.4

BLOCK DIAGRAM CONFIGURATION OF TEST SYSTEM

ACINPUT
7.5 SUPPORT EQUIPMENT
ltem Equipment Mfr/Brand Model/Type No. FCCID Series No. | Note
N/A N/A N/A N/A N/A N/A N/A
Notes:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during

the

test.

2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the
intended use.

TRF No FC

C 15.247/A
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8 TEST REQUIREMENTS
8.1 DTS(6DB)BANDWIDTH

8.1.1  Applicable Standard
According to FCC Part15.247(a)(2) and KDB558074 DTS 01 Meas. Guidance v04

8.1.2 Conformance Limit
The minimum -6 dB bandwidth shall be at least 500 kHz.

8.1.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.1.4 Test Procedure

The EUT was operating in IEEE 802.11b/g/n mode and controlled its channel. Printed out the test result from
the spectrum by hard copy function.

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

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

Set RBW = 100 kHz.

Set the video bandwidth (VBW) =300kHz.

Set Span=2 times OBW

Set Detector = Peak.

Set Trace mode = max hold.

Set Sweep = auto couple.

Allow the trace to stabilize.

Measure the maximum width of the emission that is constrained by the frequencies associated with the two
outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.

Measure and record the results in the test report.

8.1.5 Test Results

Temperature : 26 Test Date : February 06, 2018
Humidity : 60 % Test By: King Kong
Operation | Channel | Channel Frequency | Measurement Bandwidth (MHz) Limit Verdict
Mode Number (MHz) Ant 0 Ant 1 (kHz)
1 2412 9.071 9.031 500 PASS
802.11b 6 2437 9.071 9.031 500 PASS
11 2462 9.031 9.031 500 PASS
1 2412 16.384 16.064 500 PASS
802.11g 6 2437 16.384 16.344 500 PASS
11 2462 16.384 16.344 500 PASS
802.11n 1 2412 17.582 17.423 500 PASS
(ht20) 6 2437 17.582 17.143 500 PASS
11 2462 17.582 17.622 500 PASS
802.11n 3 2422 35.804 35.724 500 PASS
(ht40) 6 2437 35.804 36.124 500 PASS
9 2452 36.284 36.364 500 PASS

TRF No FCC 15.247/A

Page 13 of 65

Report No.: ES180131012W03

Ver.1.0



Antenna 0

(7

Spectrum
Rul Lovel 70.00 cdim 0058 = RAW 100 Wy
Att S  AWT 1ms e VBW 300 ki Made Sseep
1P Mas
] -0.30 A
LR PR L U
10 e CTTE] .74 il
e = 417900 GHZ
p— NTAL ALY
o 1 A
«F10 dBr })J‘- T 11\.
=30 dbmr l‘l
4] B
ERpT MM Mase m
ﬂ v AW
<0 gBmr
=70 dBmr
CF 2417 GHI 1001 s pan 40.0 MHz |
_Type | gt | Tre | -yl | ¥ewabue | Function | Function Besult |
ML | 1 2415509 GHz | 0.74 dbm | | |
Mz | 2407445 GHz | -5.53 dBm |
o3 M2 1 9.071 Mz | =0.20 d8._

—

Duate: & FEB X048 125720

Cute §FEB 2018 1258012

TRF No: FCC 15.247/A

m @
Rl Laval 20.00 dkm 2.00 3 & RAW 100 Kz
Em 0@ BWT _ 1mi e VBW 300kHI _Mode Swesp
1Pk Vs
[FETF] 0,34 dR
@07 L0 M
10 e M) pliepesin
'“.'l- 2 ADEABL0 CHE
0 gam e -
| 3 IMW}"—“J{i
-1 diis ‘f )\
o J’J" Y
30 dBm
/ !
40 dBs !
. W A
wr
dBm
=0 dBi
CFE 2,437 GHE 1001 El- 0.0 MHE
|Marker
_Type | kot | Trc| Aowslue | ¥-velue | Function | Function Result |
Wi | 1 ZAIEAB] GHT | 0.25 dbm | [ |
M2 L1 2432445 GHr | =5.89 dBm | 1 ]
o3l M2 1 2.071 MHz | 0.34 db | I
[ X T I

Page 14 of 65 Report No. ES180131012W03  ver1.0



EMITEK

o | ®
Bof Level 20.00 dbm 7008 = RAW 100 kW
At @ AWT 1ms s VBW 300 bz  Made Sseep
|
ol 0,15 a0
LR F UL LR
10 e CTTE] 0.0 dikm|
s It 2.4074800 GH:
| E— Ty AR T HOET,  Fo
o Al \
20 dBm f - """\
=30 i HI ‘lq
=40 dBm +
gk — ma
<80 dim
=70 B
CF 462 GHE 1001 pis 40,0 MHE
_Type | wof | Tre | 2wl | wewolun | Function | Function Besult |
ML | 1 2AGZ4E GHz | 0.51 dbm | | |
Mz | 2A5THE GHz | -5.28 dBm | 1 ]
03 M2 1 9.031 MHz | =0.15 dB | | ]

Duter & FEB 2018 1300042

Aol Leved 20.00 agbm  Offset 2.00 36 & RBW 100 kHz
ALt 30 38 EWT 1mi @ VBW 300 kH:  Made Sweesp

| R
o] 041 dB|
LG, 40 MHE
10 Mil1] - 180 dElim

1 2A144TED CHZ|

pou " 1 N _—

-0 dikn
70 e
CF 7,417 Gz iua1 ps 0.0 Mz
_Type | et | Tre| #-vahan | wevahww | Function | FunctionResult |
My | 1| Z.A144TE CHE | -1.80 dBm | I 1
Mz | 1 2.403506 GHz | -8.08 dBm | | |
D3 M3 1 16384 MHz | -0.41 B |
H (TE Ty

Cuter & FEB 2018 130213

TRF No: FCC 15.247/A Page 15 0f 65 Report No.: ES180131012W03  ver1.0



Speciram | =)

ol Lol 20.00 Sim  OFf%E 2.00 28 = RBW 100 kH:

= ALY 0 BWT 1 mi & VW 300 kHr  Mode Seeep
1P Vi —|
oA 1] .18 aB
162840 M
L TR 2N ol
- ZADIATED G
0

<50 gB
-0 dir
<70 g
CF 2437 GHz 1001 pis Bpan 40,0 Mz
|Markar
_Type | vat | Tre | X-yalun | w-esten | Function | Fymetion Rasyl
L] 1 z.wnwi =202 dbm 1
Mz 1 2.428000 GHz | .00 dbm |
o3 M2 1 16,284 Mz | -1.15 a8

Cute & FED 2048 130032

Ral Livad 20.00 dbm  Offset 2.00 28 & RBW 100 kHz
- AL 30 8 EWT 1mi & VBEW 300 kHz l\m

E;M: Vilrer

kY] .99 A

LG, 2840 MHz
ma[1] -1.24 dBm
Me 2 4557260 GHz,

| CF 7,462 Gz 1001 pts 40,0 Mz

_Type | Bef | Tro| #-valan | wevatuw | Function | FunclionRasult |
T - Z.AS5TI0 GHZ | -1.74 dBm | I 1
M2 ) 2453768 oz | -8.07 dém |

o3 Mz 1 16,384 MHz | 0,39 ab |

T T

Dute 6 FEB 2018 130445

TRF No: FCC 15.247/A Page 16 of 65 Report No.: ES180131012W03

Ver1.0



Spectrum I

ol Lol 20.00 Sim  OFf%E 2.00 28 = RBW 100 kH:
= ALY 0 BWT 1 mi & VW 300 kHr  Mode Seeep

1P Vi
oA 1] [ED) uI
R P
M) 1.5 oftbamy
iy 24194720 G}
0
7] ny
— L %10 @TM&%&%
20 il r‘b‘, ‘H\
=30 b

60 dije
<70 i
CFEIFED 1001 pts Spon $3.0 05
|Markar
_Type | &iot | Tre ) Eoyslve | vovelye | Funciion | Eymction Resyl
| M| 1] 2, 419473 GMz | =1,51 dém | 1
Mz | 1 2400209 GHz | =7.40 dbm |
px M2 1 17,5082 MHz | 0.4 88

| T

Dute & FED 2008 130613

fa=a
G =
Ref Level 20,00 dém 2.00 df = RBW 100 kHz
At 30 8wWT 1me @ VBW 300 kHr  Made Sweep
%ﬁm
D3 1] -0.52 dB
17. 5830 MHz
10 oy Ma[a] -5.29 dfim
(7T FAFHTED GHz|
e we T A
T J-ENHMW1; ==
il .
=30 i
"""‘—F:nw‘f o]
50 di
<50 o
-0 dil
CF F.437 GHz 1001 pis Bpan 400 MHZ
[Markar
_Type | Bet | Tre | LT | w-woben | Function | Function Besult |
M3 | 1) TAYATE GHz | ~2.23 dbm | | |
(-3 I _af 2428209 Mz | -7,83 dBm |
03] M2 1] 17.582 MHz | -0.52 dB |
LS n LLL )

Dute & FEB 2018 130724

TRF No: FCC 15.247/A

Page 17 of 65 Report No. ES180131012W03  ver1.0



Speciram | =)

ol Lol 20.00 Sim  OFf%E 2.00 28 = RBW 100 kH:
= ALY 0 BWT 1 mi & VW 300 kHr  Mode Seeep

1P Vi _|
oA 1] ETRTYTT

sl 1.5 wfilar
Ml AL TR0 CH2|
0 ol

b\ 560 dam ?w bl

20 i

o F =
o T N
s

| — 2

[GF 7,467 GHz 1001 pis Bpan 40,0 Mz

|starkar
_Type | vat | Tre | Xeyalun | e-estun | Function | Fymetion Rasyl
T | al T 455730 GHr | =1,25 dbm | |
Mz | | 2453169 GHz | 6.95 dbm | 1 |
03 M2 1 17,582 Mz | -0.16 dB | |

n ] ===" -u [TEE T ,‘

Dt & FED 2048 130433

fa=a
G I =
Rof Level 20,00 gam 2.00 0B w RBW 100 kHZ
e 0@ SWT 1.1 & VOW 300 kHT  Made Swhep
%ﬁm
o3 1] -1.36 dB
5. 8040 MHz|
10 oy Ma[a] -8.41 dfim
FAITOTE0 GHI|
0 e 24
vww-—rl-i.-»mu.. ll‘." Ll .l l“"u-dl“‘u‘- ﬁ
20 dBm: ; .\
0 el j ¥
40 dBm e M
<600 B
70 diven
CF 2.427 GHz 1001 pts Hpan B0.0 MHE
[Markar
_Type | Bet | Tre | Xk | w-wolen | Function | Function Result |
oMy | 1 2AIIIE Gz | -3.41 dbm_| ] |
Mz | 2404418 GHz | 9,13 dBm | 1
03 M2 1 35804 MHz | =1.34 dB |
LS n L]

Dute & FEB 2018 13 90006

TRF No: FCC 15.247/A Page 18 of 65 Report No.: ES180131012W03



Spectrum I

ol Lol 20.00 Sim  OFf%E 2.00 28 = RBW 100 kH:

= ALY 0 BWT 1.0 mi s YW 300 kM Mode Seeep
1P Vi
[EIE]] |.:|luu|
A8 MO0 M2
10 i TR =2, 440 afiflarey
S Lt 24419330 GHZ]
m 3
| ctmmr—t -uuuu-—fJ
20 i

<30 dR

-0 e

<70 gl

CF 437 GHr

Type | Bat | Tre | Xovalun |

=1 S 1§ R ALINEE GMr |

I 2815200 Gz |
ol ma il 36 804 Mz

L i

| |

Dt @ FED 2000 130008

G I
Ref Level 20,00 dém 2.00 df = RBW 100 kHz

=)

Eﬂ 0 SWT  1.0me e VW 300 kH:  Mads Sweep
TPE Max
o3 1] -1.22 dB
10 oy Ma[a] ”'.Z'E:;:
- B Z.4409830 GHz
e UJJ.L....-L.I.-U.; gy
L 9.430 cler ﬁﬁl‘"“l" Hf li
o / \
<301 e
50 din
<40 e
-7t dien
CF Z.A45F GHz 1001 pis Bpan B0.0 MHZ
[Markar
Ctype | wet [Tre|  d-velue | |_runction | Function gesu |
T TA4696% Ghz | ~3.43 dbm | ] |
Mz | 2.433858 GHz | -8.55 dBm |
03 M2 1 36,284 MHz | =122 d8
LS n [LIE 20
Duse 6 FEB 2R 13 1252
TRF Mo: FCGC 15.247/A Page 19 of 65 Report No. ES180131012W03  ver1.0



EMITEK

Antenna 1

o | =
Rul Level 70.00 dbm F.00 GE = RAW 100 kW

At @ AWT 1ms s VBW 300 bz  Made Sseep
| T
1] =114 i
L E=FEUE LR
10 e 5 CTTE] 197 divm|
s e ¥ 2. 4109610 GHZ

< = ¥ RO M“"ﬂ;

o Al n
7 5

=30 i
4 \
PR Er uv.ﬂ .
:w-‘*f i ]
<50 gl
=70 B
CF 2412 GHE 1001 pis 40,0 MHE
Type | #af | Tre | Xew | vewabue | Function | Function Result |
T ?.A%MIM‘ 1.27 dbm | ] |
mz| | 2407445 GHZ -3.42 dBm
D3 M2 1 9,031 MHz | -1.14 d8 |

L - I - j =1 -. ik :

Duter & FEB 2018 141815

m @
Raf Laval 20,00 3 7.00 3h = RBW 100 bHz

E At 0GB BWT  ims e VBW 300kH:  Mode Sweep
1Pk Vs
[FETF] =063 dR
90310 MMz,
10 e M) 0.50 dBm
f— ";,1 2ATEO0L0 GHE
L
f01 5,500 e 1 oL b
-1 diis W

=40 B
=0 dBi
CFE 2,437 GHE 1001 E! 0.0 MHE
|*arker
_Type | kot | Trc| Mowslue | v-velue | Function | Function Result |
My 1) 243001 GHz | 0.50 dBm_ | I
M2 - 2432445 GHr | -4.93 dém |
[ik] M 1 R.03L MHE | -0.83 g8 |

Cate: §FEB 2018 143011

TRF No: FCC 15.247/A Page 20 of 65 Report No.: ES180131012W03  ver1.0



EMITEK

o | =
Rul Level 70.00 dbm F.00 GE = RAW 100 kW

At @ AWT 1ms s VBW 300 bz  Made Sseep
| I
o] 0.2 an
SUILN M
10 e CTTE] 0.7 )|
S ML 2 AGTAIH0 GHZ
101 -4.070 ol 1 'LH-HH l Ij'll
=10 din W

o iy AV
y L

;;;JM L [

<50 gl
=70 B
CF 462 GHE 1001 pis 40,0 MHE
_Type | Bt | Tre | X-walun | wewobue | Function | Function Besulr |
| M1 | 1) T ABZUEG GHz | -0.07 dim | | I
Mz | Y| FASTHE GHI | -5.99 dBm |
03 M2 1 9.031 MHz | 0.22 d8. |

C T

Duter & FEB 2018 142136

Aol Leved 20.00 agbm  Offset 2.00 36 & RBW 100 kHz
ALt 30 38 EWT 1mi @ VBW 300 kH:  Made Sweesp

| R

D 1] 0,34 dn|
16, D40 MHz
L0 w11l -0.54 dBm
oo ay 2. ADE9650 GHZ
101 6540 derer VLI R I T
10 dBm L
e rf"w "'1.\
30 dBmr ‘H
.wx'_ﬂ't'w | LT
0 i W
60 dibm
70 dBm
CF 7417 GHr 101 prs 40,0 Mits
_Type | st | Trc | R-walun | w-wohww | Function | Function Result |
ML | 2_4DEDAE CHz | -0.54 dBm | 1
Mzl 2403908 GHz | -5.57 dBm
o3 Mzl 1 1606k MHT | -0.34 df |

Cuter & FEB 2018 143329

TRF No: FCC 15.247/A Page 21 of 65 Report No.: ES180131012W03  ver1.0



Speciram | =)

ol Lol 20.00 Sim  OFf%E 2.00 28 = RBW 100 kH:

= ALY 0 BWT 1 mi & VW 300 kHr  Mode Seeep
1P Vi
oA 1] -|.1nu|
LB 440 M
L TR -1 ol
S w1 2ATOTRO0 GH2]
L
ﬂlﬁ& J-nuﬂl’
SRt -:r.-mlan—}l
20 il Il

60 dije
<70 i
[F 2437 Gz 1001 pts Spon $3.0 05
|Markar
_Type | &iot | Tre ) Eoyslve | vevelye | Funciion | Eymction Resyl
T 2, 430726 GMz | =1.93 dém | |

Mz | 1] 2428000 GHz | -6.05 dbm |

px M2 1) 16,344 MHz | 144 48

Dt & FED 2008 142452

c=—m =)

Aol Level 20.00 dbm  Offset 2.00 o8 & REBW 100 kHr

- AL 30 8 EWT 1mi & VBEW 300 kHz l\m

E:.M: Vi
kY] -0.04 EI
. 16,3440 MHz
- ma[1] 284 dBm
o i 2.4644TB0 CHZ,

50 dBm e ' S O
40 dien
0 dBm-

| CF 7,462 Gz 1001 pts 40,0 Mz
_Type | Bef | Tro| Aol | wevalue | Function | FunclionRasult |
T I T 404ATE GHT | -Z.64 dBm | I

M 1 2453800 Grz | -7.70 dm |

o3 Mz 1 16,344 Mz | -0.04 B |

Dute: 6 FEB 2018 14 70:09

TRF No: FCC 15.247/A Page 22 of 65 Report No.: ES180131012W03  ver1.0



Spectrum I

ol Lol 20.00 Sim  OFf%E 2.00 28 = RBW 100 kH:
= ALY 0 BWT 1 mi & VW 300 kHr  Mode Seeep

1P Vi —|

oA 1] ~0.68 4B,

L3 AR} Mz

L TTRY) ETp

S M 24057200 GHz|
w N

1 #.50

Cute & FED 2048 143718

=50 dBm
-50 diir
=0 i
[GF z.417 GHz 1001 pis Bpan 40,0 Mz
|Markar
_Type | vat | Tre | X-yalun | e-esten | Function | Fymetion Rasyl
| M Ll 2805726 GMz | -0,33 dém | 1
Mz | 1 2400169 GHz | -8.17 dbm |
px M2 1 17.423 MHz | -0.66 B |

. N T

=)

G I
Ref Level 20,00 dém 2.00 df = RBW 100 kHz

At 3088 BWT 1me @ VOW 300 kH:  Madi Sweip
%ﬁm
D3[1] -0.26 0B
17,1450 MHz
10 oy Ma[a] -1.65 dfim
MY FoHHIT T 0 GHI|
0 demr (%)

6330 e FJ.'n'LJ._ AW O T

—

Dute & FEB 2018 14 3602

TRF No: FCC 15.247/A Page 23 of 65

80 M L L L Kttty
<50 o
-0 dil
CF 2437 GHz 1001 pis Bpan 0.0 MHZz
[Markar
_Type | Bet | Tre | LT | w-woben | Function | Function Result |
| M1 ] 24307263 GHz | -1.63 dbm_| | |
(- | TATEI0P GM | 8,10 dBm |
03 M2 1 17.143 MMz | =0.26 48

] — Z

Report No.: ES180131012W03  ver1.0



Spectrum | 1?
ol Lol 20.00 Sim  OFf%E 2.00 28 = RBW 100 kH:
= ALY 0 BWT 1 mi & VW 300 kHr  Mode Seeep
10k vw _|
oA 1] ETETRT
LT.B2H Mz
L TR 23T o
sy A TR G|
0 fs
- 1
ISR S A S0 SRS T 1 AT
20 dB f.J T‘.\\
<30 dBem ;r .,Lk
| ‘*m..
&0 dR %
-£0 die
<70 gl
[GF 7,467 GHz 1001 pis Bpan 40,0 Mz
|starkar
_Type | &iot | Tre ) Eoyslve | vevelye | Funciion | Eymction Resyl
| M Ll 2804478 GMz | 2,27 dém | 1 ]
Mz |1 2.45316% GHz | -8.43 dibm | | |
o3 M2 1 17,622 MHz | 0,31 48 |
n ] == =" - u i

Cute & FED 2008 14 40:22

G =
Ruf Level 20.00 d@ém .00 g8 = RBW 100 kHz

e 0@ SWT 1.1 & VOW 300 kHT  Made Swhep
%ﬁm
D3[1] 2.16 dB|
35, 7740 MHz|
10 oy Ma[a] -%. 18 dfim
Ly 24009730 GHz|

-,iﬁ;_—_pi £.180 uam—}ﬁh—“"l%l-i#m;

<50 o
-0 dil
CF Z.A42F GHz 1001 pis Bpan B0.0 MHZ
[Markar
_Type | Bet | Tre | Xk | w-woben | Function | Function Besult |
M1 | 1 2A0A5TE GH2 | -2.18 dbm_| | I

Mz 1 A0GTTR GH | -8.05 dBm |

o3l m2] 1 35,724 MMz | 2.18 d8 | I |

Dute & FEB 2018 144223

TRF No: FCC 15.247/A Page 24 of 65 Report No.: ES180131012W03  ver1.0



Spectrum I

ol Lol 20.00 Sim  OFf%E 2.00 28 = RBW 100 kH:

= ALY 0 BWT 1.0 mi s YW 300 kM Mode Seeep
1P Vi _|
oA 1] 0,11 dB|
30,120 MHE
10 i TR =7 ol
5 o DATIVTH0 GHz]
= 9
T aEmr—f 1 -ﬁ.mmn—ﬁ ,..5
20 il

A0 dlom v
50 gB
-0 dir
<70 g
CF 2437 GHz 1001 pis Bpan BO.0 Mz
|Markar
_Type | vat | Tre | Xeyalun | e-estun | Function | Fymetion Rasyl
| M Ll 2ATU9TE GMz | 3,25 dém | 1
Mz, 1 2418770 GHz | -5.55 dim |
o2 M2 1 B.124 MH2 | 0.11 48 |

Cute & FED 2008 144325

X

Dute & FEB 2018 144420

A

TRF No: FCC 15.247/A

fana ]
G =
Ref Lewel 20.00 dém 2.00 g8 & RBW 100 kHz
At 30 & BWT 1.1 mE & YBW 300 kdz  Mada Sw=eep
%‘k W
D3 1] 0.89 di
B, J640 MHZ
10 dRum MA[i] -4.25 dfm
AT ED GHI)
0 demr -
'—W“—TH =10.F50 .i
~210 dBm f l\
i Hl
4 dBmr
LTI YR ——
50 din
<500 gBr
-0 i
CF 2457 GHE 1001 pis Bpan BO.0 MHZ
|Markar
_Type | Bet | Tre | Xk 1 | runction | Function Result |
M3 | 1) TAMATE GHz | ~4.25 dbm | |
(-3 I _af 2433778 GMz | 10,33 dBm | 1 ]
03] M2 1] 36, 364 MH2 | 0.5 dB | ] ]

Page 25 of 65 Report No. ES180131012W03  ver1.0



8.2 MAXIMUM PEAK CONDUCTED OUTPUT POWER

8.2.1 Applicable Standard

According to FCC Part15.247(b)(3) and KDB558074 DTS 01 Meas. Guidance v04

8.2.2 Conformance Limit

The maximum peak conducted output power of the intentional radiator for systems using digital modulation
in the 2400 - 2483.5 MHz bands shall not exceed: 1 Watt (30dBm).

8.2.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.24 Test Procedure

B According to FCC Part15.247(b)(3)
The maximum peak conducted output power may be measured using a broadband peak RF power meter.
The power meter shall have a video bandwidth that is greater than or equal to the DTS bandwidth and shall
utilize a fast-responding diode detector.
The RF output of EUT was connected to the power meter by RF cable and attnuator. The path loss was
compensated to the results for each measurement.
Set to the maximum output power setting and enable the EUT transmit continuously.
Measure the conducted output power with cable loss and record the results in the test report.
Measure and record the results in the report.
B According to FCC Part 15.247(b)(4):
Conducted output power limit specified in paragraph (b) of this section is based on the use of antennas with
directional gains that do not exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are
used, the conducted output power from the intentional radiator shall be reduced below the stated values in
paragraphs (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the antenna

exceeds 6 dBi.

Note: If antenna Gain exceeds 6 dBi, then Output power Limit=30-(Gain- 6)

8.2.5 Test Results

Temperature : 26 Test Date : February 06, 2018
Humidity : 60 % Test By: King Kong
Operation Channel Channel Measurement Level (dBm) Limit
Mode Number Frequency Ant 0 Ant 1 AntO+Ant1 | (dBm) Verdict
(MHz)
1 2412 16.80 17.10 - 29.39 PASS
802.11b 2437 16.52 16.16 - 29.39 PASS
11 2462 17.51 15.65 - 29.39 PASS
1 2412 14.58 14.30 - 29.39 PASS
802.11g 6 2437 14.08 14.32 - 29.39 PASS
11 2462 14.87 14.15 - 29.39 PASS
802.11n 1 2412 15.04 15.46 18.27 29.39 PASS
(ht20) 6 2437 14.36 14.52 17.45 29.39 PASS
11 2462 14.86 14.28 17.59 29.39 PASS
802.11n 3 2422 15.17 15.85 18.53 29.39 PASS
(ht40) 6 2437 15.09 15.09 18.10 29.39 PASS
9 2452 15.32 14.80 18.08 29.39 PASS
Note: The limit=30-(6.61-6)=29.39dBm
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8.3 MAXIMUM POWER SPECTRAL DENSITY

8.3.1  Applicable Standard
According to FCC Part15.247(e) and KDB558074 DTS 01 Meas. Guidance v04

8.3.2 Conformance Limit

The transmitter power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

8.3.3 Test Configuration
Test according to clause 7.1 radio frequency test setup 1

8.3.4 Test Procedure

This procedure shall be used if maximum peak conducted output power was used to demonstrate
compliance

The transmitter output (antenna port) was connected to the spectrum analyzer

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz

Set the VBW t0:10 kHz.

Set Detector = peak.

Set Sweep time = auto couple.

Set Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the RBW.
Note: If antenna Gain exceeds 6 dBi, then PSD Limit=8-(Gain- 6)

8.3.5 Test Results

Temperature : 26 Test Date : July 10, 2017; July 03, 2017
Humidity : 60 % Test By: King Kong
Operation | Channel Channel Measurement Level (dBm/3kHz) I(_jlémt/ Verdict
Mode Number | Frequency (MHz) Ant0 Ant1 Ant0+ Ant1 ngrz) erdic
1 2412 -6.54 -8.21 - <=7.39 | PASS
802.11b 6 2437 -8.23 -8.51 - <=7.39 | PASS
11 2462 -7.04 -8.04 - <=7.39 | PASS
1 2412 -18.41 -17.59 - <=7.39 | PASS
802.11g 6 2437 -19.22 -18.16 - <=7.39 | PASS
11 2462 -17.87 -18.83 - <=7.39 | PASS
802.11n 1 2412 -19.18 -17.46 -15.23 <=7.39 | PASS
(ht20) 6 2437 -18.35 -18.90 -15.61 <=7.39 | PASS
11 2462 -18.61 -18.99 -15.79 <=7.39 | PASS
802.11n 3 2422 -20.69 -20.17 -17.41 <=7.39 | PASS
(ht40) 6 2437 -21.63 -21.15 -18.37 <=7.39 | PASS
9 2452 -21.58 -20.73 -18.12 <=7.39 | PASS
Note: For smart antenna systems, Maximum Conducted Output Power is summedat the total transmit power
delivered to all antennas.
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8.4 UNWANTED EMISSIONS IN NON-RESTRICTED FREQUENCY BANDS

8.4.1 Applicable Standard
According to FCC Part15.247(d) and KDB558074 DTS 01 Meas. Guidance v04

8.4.2 Conformance Limit

According to FCC Part 15.247(d):

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall
be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20
dB.

8.4.3 Test Configuration
Test according to clause 7.1 radio frequency test setup 1

8.4.4 Test Procedure

The transmitter output (antenna port) was connected to the spectrum analyzer

B Reference level measurement

Establish a reference level by using the following procedure:

Set instrument center frequency to DTS channel center frequency.

Set the span to = 1.5 times the DTS bandwidth.

Set the RBW = 100 kHz.

Set the VBW = 3 x RBW.

Set Detector = peak.

Set Sweep time = auto couple.

Set Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum PSD level.

Note that the channel found to contain the maximum PSD level can be used to establish the reference level.
B Emission level measurement

Set the center frequency and span to encompass frequency range to be measured.

Set the RBW = 100 kHz.

Set the VBW =300 kHz.

Set Detector = peak

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level.

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band (excluding
restricted frequency bands) are attenuated by at least the minimum requirements . Report the three highest
emissions relative to the limit.

8.4.5 Test Results

TRF No FCC 15.247/A Page 41 of 65 Report No.: ES180131012W03 Ver.1.0



EMITEK

All medes 2 4G 802.11bfg/n have been tested, and the worst result recorded was report as below:
ANT 0;

Spectram [_?']
Ref Level 20.00 gBm Z.00 35 w RBW 100 LMz

At HE AWT 1me & VW 300 kHr  Made Seeap

1P Vi

1] 591 dlfm
FA DA TN G

10 B ™I

. o n.ﬁ..auLJLMVM A

ol i/ P
W WAl

=20 b

<30 dem

40 o

-50 diim

=20 dBr

=0 dike

CF 2412 CHz 1001 pis 1355 MMz

L FHea = VT ‘

Dute: & FEB 2048 150754

Ruef Lol 20.00 g Offset 2.00 38 & RBW 100 kHz
- AL e SWT  250ms @ VBW 300 kM2 Made Seeep

i 1PE Max

LT ~51.74 dflm
FHLA LTI GHE
10

0 ol

1 -14.070 cRery

M1

Htart 30.0 FII-I:I: AZ001 pix ﬂ: !ui-l:nﬂ-l.l

Do & FEM 2018 150837

TRF Mo: FCGC 15.247/A Page 42 of 65 Report No. ES180131012W03  ver1.0



Sparctrum

RufLevel 7000 chm  Offuet 5.00 8 @ RAW 100 W2
it

S  AWT 1ms e VBW 300 ki Made Sweep

1Pk Maw

ETTRT] ~34.07 i}
T AMORID CH
10 gy
0 o i JM‘JLUM_.‘J‘
<10 dBen -h h 4
———101 -14.070 g8 ,rr A7) hﬂ“

el 0 Ll

A Y

-0 i

Duate: & FEB 2018 150610

Hlart .99 CHz 1001 pts lla 242 CHz
& ] |: Vil

(=)

G I
Ref Level 20,00 d&m 2.00 g& = RBW 100 kHz

EM‘I 30 &8 BWT 1me & YBW 300 kH  Made Sw=eep
1Pk Wiew

LAISITIO CHE

4.9 dibm

10 cgen i

ol A

N Vi

o e

*J’-u\

\

7

-0 i

Duate: & FEB 2048 15 9057

TRF No: FCC 15.247/A Page 43 of 65

Report No.: ES180131012W03

CF 2. 437 GHz Iﬂlgl ﬁ 1355 MHEz
e ] t Lol

Ver1.0



EMITEK

&

RufLowel 70.00 chm  Offuet 5.00 B & RAW 100 bWy
@ AWT  20ms & VAW 300 Lz sade Seeep

sl = Bkl 0 i
A AMORGD THE

10 e

0 e

0] 15070

Spectrum | ()

Rl Lovd 20000 dbm  Offset 2.00 3B & RBW 100 kHz
- AL 30 88 EWT 1 mi @ VBW 300 kH:  Made Sw=eep
1Pk Wilw
[EITEY] 4.7 dBam
Z.4LIVTH0 GHT
10 ol i
o A0 fla o

R s il O 4 i SN
Ll V=

(CF 7 467 GHr 1001 pis 355 Mir
— T Ty

Do & FEB 2018 151250

TRF Mo: FCGC 15.247/A Page 44 of 65 Report No. ES180131012W03  ver1.0



EMITEK

I-l1
Sparciruam =
Rnfleved 7000 cobm Offuet 7.00 5 & RAW 100 Wr
att @ AWT  20ms & VAW 300 Lz sade Seeep
1 Mas

LT <0 1.0 |
1530 1700 CHz

10 e

0 e

0l -19.4530 der

Spectrum | ()

Rl Lovd 20000 dbm  Offset 2.00 3B & RBW 100 kHz
- AL 30 88 EWT 1.1 ms & VBEW 300 kdz  Modos Swesp
1Pk Mix
[EITEY] =42, 79 dBam|
2. 4035000 GHr|
16 d
e A
SV Y,
=10 din
il
1 -15.850 Sy

-
=

AT

|

Siart 2,45 GHz 1001 pis Stop 2.5 GHr
! T

Do & FEB 2018 151348

TRF Mo: FCGC 15.247/A Page 45 of 65 Report No. ES180131012W03  ver1.0



EMITEK

[-==1
Spectrum I‘"1
RufLowel 70.00 chm  Offuet 5.00 B & RAW 100 bWy
Att S  AWT 1ms e VBW 300 ki Made Sweep
1P Virw

sl 5.5 i

10 dRe L}

u#___ﬁ&.ﬂﬂuﬂ—M:H -n___,"__.‘_:
a [ \Vi A\
ViV VAN

-0 i

CF F. 417 CHz Ilﬂlﬂi 13,61 MHz

Duate: & FEB 20418 1380022

Rl Lavd 20000 dbm  Offset 2.00 3B & RBW 100 kHz
- AL DGR EWT  250ms & VEW 300 kM2 Mads Sesep
1Pk Mix
[EITEY] =46, 1D dBan|
# B2ITO0 GHI
16 d
0 B
=10 din
01 -14.410 Al
~210 dBn
-3 di
=40 dBmr
¥
-850 dim T
T B
Sitart B0.0 Miir 12001 pts Stop 25.0 GHr

Cute: & FEB 2018 138337

TRF Mo: FCGC 15.247/A Page 46 of 65 Report No. ES180131012W03  ver1.0



EMITEK

Sparcirem [E]
RulLovel 7000 dbm Offet 500 G = RAW 100 bWy
Att HE  AWT 1ms e VBW 300 bz Made Seeep
1 Mas
AT =25 i)
2 AONED CHE
10 ol
) bbb L
0 el UM_-U*H
1 A
10 dBm
1 =144 10 o ﬂ;ﬂj’ U -1'

£

. 1
L ) 1?)"'} W

s

-0 dlb

Blart .09 CHz 1001 pts lla 2.42 CHz
& ] |: R

Duate & FEB 2048 138127

G I =
Ref Level 20,00 dém 2.00 g& = RBW 100 kHz

EM‘I 30 &8 BWT 1ms & YBW 300 kH  Made Sweep
1Pk Wiew

M) 550 gl
2AGA TN GHE

:j - WJ:’E MM-LH_J
FJL\NIHJ \Vi R\ Ay
W

-0 i

CF 437 CHz IHIEE “ 1361 MHEz
e j t UL

Duate: & FEB 2018 128329

TRF No: FCC 15.247/A Page 47 of 65 Report No.: ES180131012W03  ver1.0



EMITEK

I-:I
Sparcirem il
Refleved 7000 cm  Offeet 7.00 8 & RAW 100 Wr
it @ AWT  2MOms & VAW 300 Lz Made Seeep
1 Mas

sl ~4 7.0 diam
AW IR THE

10 e

R

=10 dBir
01 -14.500 &
=20 dbmr

g T

-0 dlb

— B

Duate & FEB 2018 125411

Spectrum | ()

Ral Level 20,00 dbm  Offset 2.00 98 & RBW 100
e AL 30 g8 EWT 1 ms & VBW 300

LEETEY] .49 dBam)
24009670 GHI

o g MM SN YA ada o
Tﬁ{gh; v A A

[ VN

CF 7462 GHI 1001 pis 3,61 Mz

Cute: & FEB 2018 1385812

TRF Mo: FCGC 15.247/A Page 48 of 65 Report No. ES180131012W03  ver1.0



EMITEK

I-:I
Sparcirem il
Refleved 7000 cm  Offeet 7.00 8 & RAW 100 Wr
it @ AWT  2MOms & VAW 300 Lz Made Seeep
1 Mas

sl ~44. 74 dilam
ANFTANED THE)

10 e

R

1 =13.510 o

Spectrum | ()

Ral Level 20000 dbm  Offset 2.00 98 & RBW 100
e AL 0GB EWT  1.1mi & VBW 300
1Pk Mix

LEETEY] - 4563 diam)
24825000 GHE

o dam ‘IP“J‘U.L”MI!'

=10 dn

':;!"-15 210 e Ef h"q

|

Siart 2,45 GHr 1001 pis Stop 2.5 GHr

Cute: & FEB 2018 135639

TRF Mo: FCGC 15.247/A Page 49 of 65 Report No. ES180131012W03  ver1.0



8.5 RADIATED SPURIOUS EMISSION

8.5.1 Applicable Standard
According to FCC Part 15.247(d) and 15.209 and KDB558074 DTS 01 Meas. Guidance v04

8.5.2 Conformance Limit

According to FCC Part 15.247(d): radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).
According to FCC Part15.205, Restricted bands

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
A417725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (2)
13.36-13.41

According to FCC Part15.205,the level of any transmitter spurious emission in Restricted bands shall not
exceed the level of the emission specified in the following table

Restricted Frequency(MHz) | Field Strength (uV/m) Field Strength (dBpyVv/m) | Measurement Distance
0.009-0.490 2400/F(KHz) 20 log (uV/m) 300
0.490-1.705 2400/F(KHz) 20 log (uV/m) 30

1.705-30 30 29.5 30
30-88 100 40 3
88-216 150 43.5 3
216-960 200 46 3
Above 960 500 54 3

8.5.3 Test Configuration

Test according to clause 7.2 radio frequency test setup 2

8.5.4 Test Procedure

This test is required for any spurious emission that falls in a Restricted Band, as defined in Section 15.205.

It must be performed with the highest gain of each type of antenna proposed for use with the EUT. Use the

following spectrum analyzer settings:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 1 MHz for f > 1 GHz(1GHz to 25GHz), 100 kHz for f < 1 GHz(30MHz to 1GHz), 200Hz for
f<150KHZz(9KHz to 150KHz), 9KHz for f<30MHz(150KHz to 30KHz)

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

Follow the guidelines in ANSI C63.10-2013 with respect to maximizing the emission by rotating the EUT,
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measuring the emission while the EUT is situated in three orthogonal planes (if appropriate), adjusting the
measurement antenna height and polarization, etc. A pre-amp and a high pass filter are required for this
test, in order to provide the measuring system with sufficient sensitivity. Allow the trace to stabilize. The
peak reading of the emission, after being corrected by the antenna factor, cable loss, pre-amp gain, etc., is
the peak field strength, which must comply with the limit specified in Section 15.35(b). Submit this data.
Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak level, once
corrected, must comply with the limit specified in Section 15.209. If the dwell time per channel of the
hopping signal is less than 100 ms, then the reading obtained with the 10 Hz VBW may be further adjusted
by a “duty cycle correction factor’, derived from 20log(dwell time/100 ms), in an effort to demonstrate
compliance with the 15.209 limit. Submit this data.

Repeat above procedures until all frequency measured was complete.

8.5.5 Test Results

B Spurious Emission below 30MHz(9KHz to 30MHz)

Temperature: 24 Test Date: February 06, 2018
Humidity: 53 % Test By: King Kong
Test mode: TX Mode
Emission -
(’I:vlreHi') Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
HV PK AV PK AV PK AV

Note: the amplitude of spurious emission that is attenuated by more than 20dB below the permissible
limit has no need to be reported.

Distance extrapolation factor =40log(Specific distance/ test distance)( dB);

Limit line=Specific limits(dBuV) + distance extrapolation factor

B Spurious Emission Above 1GHz(1GHz to 25GHz)
All modes 2.4G 802.11b/g/n and two antenna have been tested, and the worst result 802.11b with ant0
recorded was report as below:

Temperature : 26 Test Date : February 06, 2018
Humidity : 60 % Test By: King Kong
Test mode: 802.11b Frequency: Channel 1: 2412MHz
Freq. | Ant.Pol. Le\g{gfgh"\;‘/m) Limit 3m(dBuV/m) Over(dB)
(MHz) HNV PK AV PK AV PK AV
4824 Vv 49.97 40.61 74.00 54.00 -24.03 -13.39
7236.84 \Y, 49.32 39.55 74.00 54.00 -24.68 -14.45
9707.9 V 52.33 40.39 74.00 54.00 -21.67 -13.61
4824.25 H 50.98 39.18 74.00 54.00 -23.02 -14.82
7236.22 H 47.62 37.99 74.00 54.00 -26.38 -16.01
9588.29 H 51.02 40.5 74.00 54.00 -22.98 -13.5
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Temperature : 26 Test Date : February 06, 2018
Humidity : 60 % Test By: King Kong
Test mode: 802.11b Frequency: Channel 6: 2437MHz
Emission o
Freq. Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
(MHz) HNV PK AV PK AV PK AV
4874.97 V 49.92 41.6 74.00 54.00 -24.08 -12.4
7312.56 Vv 48.76 39.63 74.00 54.00 -25.24 -14.37
9241.19 \Y, 51.38 39.86 74.00 54.00 -22.62 -14.14
4874.52 H 51.13 38.52 74.00 54.00 -22.87 -15.48
73115 H 47.39 38.02 74.00 54.00 -26.61 -15.98
9435.23 H 51.01 40.45 74.00 54.00 -22.99 -13.55
Temperature : 26 Test Date : February 06, 2018
Humidity : 60 % Test By: King Kong
Test mode: 802.11b Frequency: Channel 11: 2462MHz
Emission -

Freq. Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
(MHz) HV PK AV PK AV PK AV
4924 .62 \Y, 49.8 41.52 74.00 54.00 -24.2 -12.48
7387.53 V 50.93 38.42 74.00 54.00 -23.07 -15.58
9855.40 V 52.74 41.19 74.00 54.00 -21.26 -12.81
4925.53 H 52.29 37.17 74.00 54.00 -21.71 -16.83
7386.48 H 47.75 37.97 74.00 54.00 -26.25 -16.03
9818.74 H 50.94 41.08 74.00 54.00 -23.06 -12.92

Note: (1) All Readings are Peak Value (VBW=3MHz) and Average Value (VBW=10Hz).

(2) Emission Level= Reading Level+Probe Factor +Cable Loss.
(3) Data of measurement within this frequency range shown “ -- 7 in the table above means

TRF No FCC 15.247/A
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B Spurious Emission in Restricted Band 2310-2390MHz and 2483.5-2500MHz
All modes 2.4G 802.11b/g/n and two antenna have been tested, and the worst result 802.11b recorded was

report as below:

Temperature : 26 Test Date : February 06, 2018
Humidity : 60 % Test By: King Kong
Test mode: 802.11b Frequency: Channel 1: 2412MHz
Frequency Polarity PK(dBuV/m) Limit 3m Margin AV(dBuV/m) | Limit 3m Margin
(MHz) (VBW=3MHz) | (dBuV/m) (dB) | (VBW=10Hz) | (dBuV/m) | (dB)
2389.36 H 55.41 74.00 -18.59 37.80 54.00 -16.20
2389.04 \Y 55.03 74.00 -18.97 40.30 54.00 -13.70
Temperature : 26 Test Date : February 06, 2018
Humidity : 60 % Test By: King Kong
Test mode: 802.11b Frequency: Channel 11: 2462MHz
Frequency Polarity PK(dBuV/m) Limit 3m Margin AV(dBuV/m) | Limit 3m Margin
(MHz) (VBW=3MHz) | (dBuV/m) (dB) | (VBW=10Hz) | (dBuV/m) (dB)
2483.55 H 56.85 74.00 -17.15 41.70 54.00 -12.30
2483.78 V 58.23 74.00 -15.77 43.70 54.00 -10.30
Note: (1) All Readings are Peak Value (VBW=3MHz) and Average Value (VBW=10Hz).

(2) Emission Level= Reading Level+Probe Factor +Cable Loss.
(3) Data of measurement within this frequency range shown “ -- ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.
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®  Spurious Emission below 1GHz (30MHz to 1GHz)

All modes 2.4G B02.11b/g/n and two antennas have been tested, and the worst result recorded was report
as below:

B ARy
Limat 1: —_
Hasge:  —
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n
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1

m

on

000 17700 Z24.00 321.00 41800 51500 1200 T BOE.00 100000 MH:
Site 3m Chamber 3& Polanzaton,  Heorizontal Temgerature HC
Limit: (REJFCC PART 15C Power: AC 120VE0H HUmecity” %
Mode WIF] TX2412
Mote

Reading Comett Measure- Antenna  Table
Mo. Mk.  Freq.  Lewvel Factor ~ ment  Limit  Over Height Degree
MHz aBa aB aBuvim  dBuvim aB Deteion cm degree  Comiment

1 54,2500 2740 1428 1342 4000 -2688 QP
2 103.7200 3143 1564 1579 4350 -2T.11 QP
3 1939300 3443 1583 1860 4350 2490 QP
4 258 9200 3359 1350 2009 4600 -2591 QP
] 271.2600 2777 -6.01 21.76 4G.00 -24.24 QF
6 ° 8118200 28.45 -1.9%9 2646 4600 -1954 QP
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Reading Comect Measure- Antenna Table
No. Mk. Freq.  Level Factor mem  Limit  Over Height Degree
MHz aBuy a8 aBuvim dBuvim [ - Detecior cm degres  Comment
1 * 416400 Ar36 -4 2295 4000 -<17.05 QP
2 103.7200 3787 -1564 2223 4350 -2127 QP
3 2007200 3312 -15.12 1800 4350 -2550 QP
4 271.5300 R2IT 1324 1953 4600 -2647 QP
5 5421600 26.90 -5.79 2011 4600 -2589 QP
6 6672900 3049 431 2618 4600 -1982 QP
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MNaote:
Reading Comecl Measure- Antenna  Table
Mo. Mk. Freq.  Level Factor  ment  Limit  Over Height Degree
MHZ dBuY [:] dgBuvim  dBuVim  dB Detecior o degres  Comment
1 47 4600 2710 -13.85 13.25 4000 -26.75 QP
2 103.7200 3878  -1564 2314 4350 -2036 QP
3 191.9900 3662 -16.07 2055 4350 -2295 QP
4 271.5300 3503 1324 21.79 46.00 2421 QP
5 5043300 29.02 =7.54 21.48 46.00 -2452 OQP
& " 755.5600 28.65 -2.60 26.05 46.00 -1995 QP
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E T 3400 I o0 41000 515 o0 17 00 Fora oo 006, 00 100 0 WMH
Site 3m Chamber 38 Polarization.  Vertical Temperature 40
Limit: (RE)FCC PART 15C Power  AC 120WVEDHEZ Hurmidity 5%
Mode WIFI TX2437
HNote:
Reading Comect  Measure- Antenna  Table
Mo, Mk, Fraq Leval Factor ment Limit  Owver Height Degree
MHz dBuY dB gBuVim  dBuvim 0B Deteclor  om Oegree  Comment
1 426100 3266 1426 18.40 4000 -21.60 QP
2 1037200 340 1564 22.82 4350 -2068 OQF
3 190.7500 3375 -15.08 18.67 4350 -2483 QP
4 2511600 30 -13.60 1932 4800 -2668 QP
5 6187900 2680 -4.85 21.95 4600 -2405 QP
6 " 8663200 29.69 -4.32 2537 4600 -2063 QP
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o
ED
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20 2
m
on
000 127.00 224.00 3700 oo 515 00 61200 709,00 B0G_00 100000 Wiz
Site 3m Chamber 3& Polanzation:  Horizontal Temperature; I
Limit. (REJFCC PART 15C Powar, AC 120VS0HzE Hurmadty. 8%
Mode WIFI TX2462
Mot
Reading Comect Measure- Antenna  Table
No. Mk, Freqg Level Feclor ment  Limit  Over Height Degree
M2 dBuv a8 AR m dBuVIm aB Detecion om dapgiee  Comiment
1 46,4900 26096 -13.96 13.00 4000 -27.00 QP
2 103, 7200 3102 -1564 15.38 4350 -2812 QP
3 197 8100 3449 1533 19.16 4350 -2434 QP
4 271.5300 3348 1324 2024 4600 -2576 QP
5 424 7900 2778 -8.90 18.88 4600 2712 QP
6 ° 7613800 2878 -2.49 2629 4600 -19.71 QP
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000 177.00 224.00 371.00 41800 515 00 61200 700 BOG 00 100000 MHz
Sile 3m Chamber 32 Polanzation.  Vertical Temperaswre: 240
Limit. (REJFCC PART 15C Power. AC 13VS0HE Hurmiddy 5%
Mode WIF] TX2462
Mote:
Reading Comect  Measure- Antenna  Table
Wo. Mk. Freq. Level Factor ment Limit Over Height Degres
WHz dBuv ¢6 dBuvim  dBuvim 0B Detectr  ©m degree  Comment
1 % 428100 4062 -1426 2636 4000 -1384 QP
2 103.7200 3804 1584 2330 4350 -2020 OQPF
i 109.7500 3323 1508 1815 4350 2535 QP
4 2657100 3201 1327 18.74 46.00 -2726 OQP
5 GET 2900 31.98 -4 31 2767 4600 -1833 OP
il 847.7100 2812 -1.46 2666  46.00 -19.34 QP
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8.6 CONDUCTED EMISSIONS TEST
8.6.1  Applicable Standard
According to FCC Part 15.207(a)

8.6.2 Conformance Limit

Conducted Emission Limit

Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to
0.50MHz.

8.6.3 Test Configuration
Test according to clause 7.3conducted emission test setup
8.6.4 Test Procedure

The EUT was placed on a table which is 0.8m above ground plane.
Maximum procedure was performed on the highest emissions to ensure EUT compliance.
Repeat above procedures until all frequency measured were complete.

8.6.5 Test Results

Pass

All modes 2.4G 802.11b/g/n with AC 120V/240V have been tested, and the worst result recorded was report

as below:
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0,150 05 MHz] 5 30,000
Site Conduction #2 Phase: L1 Temperature. 24,9
Limit: (CEIFCC PART15C Powar: AC 120ViG0HZ Hurmidity %

Mede: WIFI+BT ON

Mote:
Reading Correct Measure-
MNe. Mk.  Freq.  Level Factor  ment  Limit  Over
MHz dBuv a8 dBuv dBuV  dB8  Deteclor  Comment
1 0.1540 40.28 8.89 5017 6578 -1581 QP
2 0.1540 27.07 89.89 36.96 55.78 -18.82 AVNG
3 0.1940 47.68 2,89 ar.a7 63.86 -6.29 QP
4 0.1940 3013 9,89 40.02 6386 -13.B4 AVG
5 0.2340 KT 8,90 47.61 62,31 1470 QP
6 0.2240 2516 9.90 3506 5231 17.25 AVG
T 0.5140 32.04 8.92 41.86 56.00 -14.04 QP
8 0.5140 22.00 a.42 3182 46.00 -14.08 AVG
a 0.6500 29.54 89.94 3948 56.00 -16.52 QP
10 0.8500 21.73 89.94 31.67 468,00 -14.33  AVG
11 0.7480 28.79 994 IBT3 §6.00 -17.27 QP
12 0.7480 20.36 9.94 30.30 46,00 -15.70 AVG
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0150 s MHz] 5 30000
Site Conduction #2 Phase: N Temperature: 24.9
Limit: (CEJFCC PART15C Powear: AC 120VIG0HEZ Fiurmidaty: H%

Mode: WIFI+BT ON

Note:
Reading Comect Measure-
Mo, Mk.  Freq. Level Factor ment Limit QOver
MHz dBu dB dBuY dBuv dB Detector  Comment
1 0.1500 40.24 2.69 S0.83 66.00 -15.17 QP
2 0.1500 28.78 8.89 38.67 56.00 -17.33 AVG
3 0.1900 46.62 8.89 56.51 64.04 -T.53 ar
4 0.1900 30.27 8.89 40.18 5404 1388 AVG
& 0.2380 39.368 8.90 49.26 8217 -12.9 QP
-] 0.2380 23.31 8.90 33N 5217 1848  AVG
7 0.2820 3633 9.90 46,23 6076 1453 QP
3] 0.2820 2098 8.90 30.88 50.76 -19.88 AVG
g 0.3820 35.63 891 45.54 58.24 1270 QP
10 0.3820 17.30 891 2T 4824 2103 AVG
1 19.5700 30,05 10.16 40.21 60.00 -19.79 QP
12 19.5700 21.72 1016 3188 50.00 -18.12 AVG
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8.7 ANTENNA APPLICATION

8.7.1  Antenna Requirement

Standard

Requirement

FCC CRF Part15.203

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 provisions of this section. The
manufacturer may design the unit so that a broken antenna can be
replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited. This requirement does not apply to carrier
current devices or to devices operated under the provisions of §15.211,
§15.213, §15.217,§15.219, or §15.221. Further, this requirement does
not apply to intentional radiators that must be professionally installed,
such as perimeter protection systems and some field disturbance
sensors, or to other intentional radiators which, in accordance with
§15.31(d), must be measured at the installation site. However, the
installer shall be responsible for ensuring that the proper antenna is
employed so that the limits in this part are not exceeded.

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device. And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of
directional gain greater than 6dBi are used, the power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6dBi.

8.7.2 Result

The EUT'S with WIFI function has two Metal antennas. The antenna gain is 3.6dBi, and the two
antennas can’t be replaced by the user which in accordance to section 15.203, please refer to the

photos.
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