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1 General Information
1.1 Client Information

Applicant: iDevices, LLC
Address of Applicant: 136 Simsbury Rd Building 12, Avon, Connecticut 06001, United States
Manufacturer: EWIG INDUSTRIES MACAO COMMERCIAL OFFSHORE LTD

Address of Manufacturer:

11/F, Houtex Industial Building E16 Hung To Road, Kwun Tung Kawloon,
Hong Kong

1.2 General Description of EUT

Product Name:

In-wall Smart Dimmer Switch

Model No.(EUT): IDEV0009

Add Mode No.: N/A

Trade Mark: iDevices In-wall Dimmer Switch
EUT Supports Radios Bluetooth V4.0 BLE only
application: Wilan 2.4GHz 802.11b/g/n(HT20)

Power Supply:

120Vac/60Hz

USB Micro-B Plug cable:

N/A

Sample Received Date:

January 25, 2017

Sample tested Date:

January 25, 2017 to February 9, 2017

1.3 Product Specification subjective to this standard

Operation Frequency:

2400MHz-2483.5MHz

Channel Numbers:

802.11b/g/n(HT20): 11 Channels

Channel Separation:

5MHz step for WiFi

Transmit Data Rate:

802.11b:1M/ 2M/ 5.5M/ 11M bps
802.11g:6M/ 9M/ 12M/ 18M/ 24M/ 36M/ 48M/ 54M bps
802.11n(HT20): up to MCS7(65Mbps)

Type of Modulation:

802.11b:DSSS(CCK, DQPSK, DBPSK)
802.11g:0FDM(64QAM, 16QAM, QPSK, BPSK)
802.11n(HT20): OFDM (64QAM, 16QAM, QPSK, BPSK)

Sample Type:

Mobile production

Antenna Type:

Chain 1: PCB antenna for WiFi

Antenna Gain:

Chain 1: 3.3 dBi gain

Normal Test voltage:

5Vdc from USB-to-Serial Adapter

Software Version:

Hardware Version:

iDev 036 Rev E

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China

Tel: +86-755-28230888
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Operation Frequency each of channel(802.11b/g/n HT20)
Channel | Frequency | Channel Frequency | Channel Frequency Channel Frequency
1 2412MHz 4 2427MHz 7 2442MHz 10 2457MHz
2 2417MHz 5 2432MHz 8 2447MHz 11 2462MHz
3 2422MHz 6 2437MHz 9 2452MHz N/A
1.4 Description of Support Units
The EUT has been tested with associated equipment below.
1) Support equipment
Description Brand Model No. Certification Supplied by
Laptop Lenovo E450 FCC ID and DOC UnionTrust
USB Isolator TITAN USB-1SO-M FCC DOC Applicant
iDevices Tag Connect ) .
- iDev 046 Rev B - Applicant
Programmer
2) Cable
Cable No. Description Connector Type Cable Supplied by
Type/Length
1 Antenna cable SMA 0.2m(Shielded) UnionTrust
2 USB Cable USB 1.2m(shielded) Applicant

1.5 Test Location
Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1,
Longhua New District, Shenzhen, China 518109

Telephone: +86 (0) 755 2823 0888  Fax: +86 (0) 755 2823 0886

Tests were sub-contracted. (FCC 47 CFR Part 15 Subpart C Section 15.205/15.207/15.209)
Compliance Certification Services (Shenzhen) Inc.

No.10-1 Mingkeda Logistics Park, No.18 Huanguan South RD. Guan lan Town, Baoan Distr,
Shenzhen, Guangdong, China.

Tel: 86 0755 28055000 Fax: 86 0755 29055221

1.6 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

Shenzhen UnionTrust Quality and Technology Co., Ltd.

CNAS-Lab Code: L9069

The measuring equipment utilized to perform the tests documented in this report has been calibrated
once a year or in accordance with the manufacturer's recommendations, and is traceable under the
ISO/IEC/EN 17025 to international or national standards. Equipment has been calibrated by accredited
calibration laboratories.

Compliance Certification Services (Shenzhen) Inc.
FCC Registration Number is 441872.

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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1.7 Deviation from Standards

None.
1.8 Abnormalities from Standard Conditions
None.
1.9 Other Information Requested by the Customer
None.
1.10 Measurement Uncertainty (95% confidence levels, k=2)
No. Item Measurement Uncertainty
1 Conducted emission 9KHz-150KHz 3.8dB
2 Conducted emission 150KHz-30MHz 3.4dB
3 Radiated emission 9KHz-30MHz 4.9 dB
4 Radiated emission 30MHz-1GHz 4.7 dB
5 Radiated emission 1GHz-18GHz 5.1dB
6 Radiated emission 18GHz-26GHz 5.2dB
7 Radiated emission 26GHz-40GHz 5.2 dB

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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Tests for radiated and conducted emissions were performed. All measurements were performed according to

the 2013 version of ANSI C63.10

Test Item Test Requirement Test method Result
, 47 CFR Part 15 Subpart C Section
Antenna Requirement ANSI C63.10-2013 PASS
15.203/15.247 (c)
AC Power Line Conducted 47 CFR Part 15 Subpart C Section
o > ANSI C63.10-2013 | S°€ remark
Emission 15.207 1
Conducted Peak Output 47 CFR Part 15 Subpart C Section KDB 558074 D01
. PASS
Power 15.247 (b)(3) v03r05 Section 9.1.2
47 CFR Part 15 Subpart C Section
6dB Bandwidth P DI 55807.4 o PASS
15.247 (a)(2) v03r05 Section 8.1
: 47 CFR Part 15 Subpart C Section 15.247 | KDB 558074 D01
Power Spectral Density © V03105 Section 10.2 PASS
Conducted Out of Band 47 CFR Part 15 Subpart C Section KDB 558074 D01 Baoo
Emission 15.247(d) v03r05 Section 11
Radiated Spurious 47 CFR Part 15 Subpart C Section
o ANSI C63.10-2013 PASS
Emissions 15.205/15.209
Band Edge Measurements 47 CFR Part 15 Subpart C Section KDB 558074 D01 PASS

(Radiated) 15.205/15.209 v03r05 Section 12.1
Remark:
TX: In this whole report Tx (or tx) means Transmitter.
Rx: In this whole report Rx (or rx) means Receiver.
RF: In this whole report RF means Radiated Frequency.
CH: In this whole report CH means channel.

N/A: Not application,

1. There is a separate report for the AC Power Line Conducted Emission test.

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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3M Semi/full-anechoic Chamber
. . Cal. date Cal. Due date
Used Equipment Manufacturer | Model No. | Serial Number (mm-dd-yyyy) | (mm-dd-yyyy)
X Speitsr’fmsirr'lgfyzer Agilent E4446A US44300399 02-21-2016 02-20-2017
|Z| Turn Table N/A N/A N/A N.C.R N.C.R
< Controller Sggrr:g(les SC104V 022310-1 N.C.R N.C.R
Controller CT N/A N/A N.C.R N.C.R
X
X Bilog Antenna SCHAFFNER | CBL6143 5063 02-22-2016 02-21-2017
|Z| Horn Antenna SCHV\C/:'?(RZBE BBHA9120 D286 02-21-2016 02-20-2017
X Loop Antenna COM-POWER AL-130 121044 02-21-2016 02-20-2017
High Noise Amplifier Agilent 8449B 3008A01838 02-22-2016 02-21-2017
X g p g
Horn Antenna Schwarzbeck | BBHA9120 D286 02-22-2016 02-21-2017
X
pemp. / Gl Anymetre JRI13 N/A 02-22-2016 02-21-2017
|X| Meter
|Z| Antenna Tower SUNOL TLT2 N/A N.C.R N.C.R
Test SIW FARAO LZ-RF / CCS-SZ-3A2
X
RF test system
. . Cal. date Cal. Due date
Used Equipment Manufacturer | Model No. | Serial Number (mm-dd-yyyy) | (mm-dd-yyyy)
X Exﬁnsgl’;zc;“m KEYSIGHT N9010A MY51440197 12-22-2016 12-22-2017
|:| Receiver R&S ESR7 13%811%3?&37 12-22-2016 12-22-2017
|:| Receiver R&S ESIB26 100114 12-22-2016 12-22-2017
|X| %%svg\r/gggzgg KEYSIGHT U2021XA MY55430035 12-22-2016 12-22-2017
] %%\E/‘v;’\r"gggzgf KEYSIGHT | U2021XA | MY55430023 12-22-2016 12-22-2017
O 'Es)f;; ggn‘;rr‘:t'gg KEYSIGHT | N5171B | MY53051777 01-09-2016 01-08-2018
MXG X-Series RF
D Vector Signal KEYSIGHT N5182B MY51350267 01-08-2016 01-07-2018
Generator
4ch. Simultaneous
D Sampling 14 Bits KEYSIGHT U2531A TW55193502 11-09-2015 11-08-2017
2MS/s
Universal Radio
|:| Communication R&S CMU200 114713 12-22-2016 12-22-2017
Tester
Band rejection filter BRM5071
5150MHz~5880MHz micro-tronics G1868 06-15-2016 06-14-2017
O |« 6
)

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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Band rejection filter
. . BRM5070
] (2400MHz)~2500MHz micro-tronics 2 G248 06-21-2016 06-20-2017
] DC Source KIKUSUI PWR400L LK003024 09-21-2016 09-20-2017
Temp & Humidity GL(U)04K
] chamber Ispec A(W) 1692H201P3 09-21-2016 09-20-2017

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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4 Test Requirement
4.1 Test setup
4.1.1 For Conducted test setup

Page 10 of 63

Spectrum Analyzer or
Power meter
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E.U.T

Non-Conducted Table

4.1.2 For Radiated Emissions test setup

Radiated Emissions setup:

Ground Reference Plane

e ‘]7 (Tuntable) ‘

ViV Y Y YN Y.V Y.y
VY VVVVVYVVVVYV VYV VAV VY \,f,:\_,

e

Antenna Tower
EUT
=

Ground Reference Plane

=

Figure 2. 30MHz to 1GHz

Figure 1. Below 30MHz

. A VAL NS ave
‘ VWV VY VAV '\"/\\/ Y4 \‘f VOV W VY Y '\,/ \v‘f \'\f'f \\// \.""i Y

YO

Antenna Tower

Figure 3. Above 1GHz
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4.1.3 For Conducted Emissions test setup
Conducted Emissions setup

Shielding Room

Test Receiver

B0cm

[

0 Lisnz }_.«

Ground Reference Plane

4.2 Test Environment

Operating Environment:

Temperature: 24.6 °C
Humidity: 47 % RH
Atmospheric Pressure: 100.25 Kpa

4.3 System Test Configuration
For emissions testing, the equipment under test (EUT) setup to transmit continuously to simplify the
measurement methodology. Care was taken to ensure proper power supply voltages during testing.
During testing, radiated emission were performed with the EUT set to transmit at the channel with
highest output power as worst-case scenario. It was powered by DC5V from a USB-to-Serial Adapter.

Only the worst case data were recorded in this test report.

The signal is maximized through rotation and placement in the three orthogonal axes. The antenna
height and polarization are varied during the search for maximum signal level. The antenna height is
varied from 1 to 4 meters. Radiated emissions are taken at three meters unless the signal level is too low
for measurement at that distance. If necessary, a pre-amplifier is used and/or the test is conducted at a

closer distance. Therefore, all final radiated testing was performed with the EUT in (see table below)

orientation.
Frequency Band Mode Antenna Port Worst-case Orientation
Below 1GHz 1TX Chain 1 X-Portrait
Above 1GHz 1TX Chain 1 X-Portrait

All readings are extrapolated back to the equivalent three meter reading using inverse scaling with
distance. Analyzer resolution is 100 kHz or greater for frequencies below 1000MHz. The resolution is 1
MHz or greater for frequencies above 1000MHz. The spurious emissions more than 20 dB below the

permissible value are not reported.

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
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Radiated emission measurement were performed from the lowest radio frequency signal generated in
the device which is greater than 9 kHz to the tenth harmonic of the highest fundamental frequency or to

40 GHz, whichever is lower.

4.4 Test Condition
4.4.1 Test channel

Test Mode RF Channel
Low(L) Middle(M) High(H)
Channel 1 Channel 6 Channel 11
802.11b/g/n(HT20)
2412MHz 2437MHz 2462MHz

Transmitting mode:
Keep the EUT in transmitting mode with all kind of modulation and all kind of data rate.

4.4.2 Test mode
Pre-scan under all rate at lowest channel.

Channel/ Maximum Conducted Average Power (Measured Value)
Frequency (MHz) (dBm)
Chain 1 802.11b
Data Rate (Mbps) 1 2 5.5 11
1(2412) 14.36 14.32 14.33 14.29
Chain 1 802.11g
Data Rate (Mbps) 6 9 12 18 24 36 48 54
1(2412) 13.45 13.41 13.37 13.36 13.33 13.29 13.41 13.43
Chain 1_802.11n(HT20)
Data Rate (Mbps) | MCSO | MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
1(2412) 13.35 13.31 13.28 13.29 13.24 13.16 13.31 13.27

So, the worst-case data rates see table below:

Mode Worst-case data rates
802.11b 1 Mbps
802.11g 6 Mbps
802.11n HT20 MCS 0(6.5Mbps)

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
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4.4.3 Duty Cycle

Duty T
Data On Time Period Duty Duty Cycle Minimum
Mode rates Cycle Cycle
(Mbps) (msec) (msec) (linear) %) Factor VBW
P ° (dB) (kHz)
802.11b 1 8.410 8.447 0.9956 99.56 0.019 0.12
802.11g 6 1.395 1.440 0.9688 96.88 0.138 0.72
802.11n(HT20) 6.5 1.310 1.350 0.9704 97.04 0.131 0.76
Remark:
1) Duty cycle= On Time/ Period
2) Duty Cycle factor = 10 * log(1/ Duty cycle)

The test plot as follows:
Test Mode: 802.11b_ 1Mbps

Agilent Spectrum Analyzer - Swept SA
T T e SEMSE:IMT| SOURCE OFF ALIGN AUTO 02,5233 PMFeb 07, 2017
Marker

Marker 2 A 8.44747 ms _ Avg Type: Log-Pwr
PNO: Fast —»— Trig:Free Run Avg|Hold: 111

IFGain:Low Atten: 30 dB

Select Marker’

Ref Offset 11 dB
Ref 30.00 dBm

‘M

Normal

Delta

Fixed!>

Center 2.412000000 GHz Span 0 Hz
#VBW 8.0 MHz Sweep 25.07 ms (2001 pts)

MKR MODE| TRC) SCL by i FUNCTION FUNCTION WIDTH FUNCTION VALUE A

|

Properties»

More
10f2

N

=
Z
8
w
Bl
d
@
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Test Mode: 802.11g |

Agilent Spectrum Analyzer - Swept SA
e e SENSE:INT| SOURCE OFF ALIGN AUTO 02:49:41 PMFeb 07, 2017
Marker 2 A 1.44000 ms Avg Type: Log-Pwr

Marker

PNO: Fast —»— Trig:Free Run Avg|Hold: 111
IFGain:Low Atten: 30 dB Select Marker
3
Ref Offset 11 dB 2
10 dB/div  Ref 30.00 dBm . |
g s
Normal
|
Delta
We==sae—usi]
Fixed>
||
Span 0 Hz
Sweep 5.000 ms (1001 pts) off
MKR MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ ~
[N A2 [ 1]t [(A -1.395 ms 0 Y N D | E—
2 m-g———
- [  2065ms]| 8203dBm| [ ] .
4 ___ Properties»
5
3 | S|
g |
s More
10 10f2
11 I I i — 4
‘  —
MSG STATUS

Agilent Spectrum Analyzer - Swept SA

T e v
Marker 2 A 1.35000 ms Avg Type: Log-Pwr

Marker

PNO: Fast —»— Trig:Free Run Avg|Hold: 111
IFGain:Low Atten: 30 dB Select Marker
[ 3
Ref Offset 11 dB 2
10 gBde Ref 30.00 dBm - e |
IO I i MM Normal
--||---|---||---|| s
| Delta
]|
Fixed!>
||
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MKR MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE A~
1 m-n— | e |
A A3 (1t 1350 ms(in
m____ .
3 [ F ] 20.124 dBm Properties»
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> |
. More
10 10f2
11 I I N R A B A
< : “l
MSG STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
Tel: +86-755-28230888 Fax: +86-755-28230886 E-mail; info@uttlab.com Http://www.uttlab.com



http://www.uttlab.com/

U n I < n T r U St Page 15 of 63 Report No.: 1612300603RFC-2

5 Radio Technical Requirements Specification
Reference documents for testing:

No. Identity Document Title
1 FCC 47 CER Part 2 Freque.ncy allocations and radio treaty matters; general rules and
regulations
2 FCC 47 CFR Part 15 Radio Frequency Devices
3 | ANSI C63.10-2013 American National Standard for Testing Unlicesed Wireless Devices
KDB 558074 D01 DTS | Guidance for Performing Compliance Measurements on Digital
4 Meas Guidance v03r05 Transmission Systems (DTS) Operating Under §15.247

5.1 Antenna Requirement

15.203 requirement:

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

15.247(b) (4) requirement:

The 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. Except as shown in paragraph (c) of this section, 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)(1), (b)(2), and (b)(3) of this
section, as appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

EUT Antenna:

Both antenna in the interior of the equipment and no consideration of replacement. The gain of the
antenna is 3.3 dBi.

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
Tel: +86-755-28230888 Fax: +86-755-28230886 E-mail; info@uttlab.com Http://www.uttlab.com
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5.2 Conducted Peak Output Power

Test Requ

irement:

Test Method:

Limit:

Test Procedure:

47 CFR Part 15 Subpart C Section15.247 (b)(3)
KDB 558074 D01 v03r05 Section 9.1.2 & Section 9.2.3

For systems using digital modulation in the 2400-2483.5 MHz bands: 1 Watt.

1. The output from the transmitter was connected to an attenuator and
then to the input of the the power meter.

2. Measure out each test modes’ peak or average output power, record
the power level.

Note: The cable loss and attenuator loss were offset into measure device as

an amplitude offset.

Test Setup: Refer to section 4.1.1 for details.

Instruments Used: Refer to section 3 for details

Test Mode: Transmitter mode

Test Results: Pass

Test Data:

Maximum Conducted Power:
Maximum Conducted Power (dBm)
Channel/ Data
Mode | Frequency | Rate Average Power
(MHz) (Mbps) &’ Measured Power Power with Duty
Factor

1(2412) 17.57 14.36 14.379

802.11b 6(2437) 1 17.98 14.81 14.829
11(2462) 17.91 14.76 14.779
1(2412) 23.32 13.45 13.588

802.11g 6(2437) 6 23.54 13.67 13.808
11(2462) 23.73 13.74 13.878
1(2412) 23.21 13.35 13.481

8(0H2T;&1);1 6(2437) MCSO0 23.34 13.52 13.651
11(2462) 23.39 13.58 13.711

Remark:

1. Power with Duty Factor = Measured Power + Duty Cycle Factor

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
Tel: +86-755-28230888
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5.3 6dB Bandwidth

Test Requirement: 47 CFR Part 15 Subpart C Section 15.247 (a)(2)

Test Method: KDB 558074 D01 v03r05 Section 8.1

Limit: For direct sequence systems, the minimum 6dB bandwidth shall be at least
500kHz

Test Procedure: The output from the transmitter was connected to an attenuator and then to

the input of the spectrum analyzer.

Use the following spectrum analyzer settings:

a) Set RBW =100 kHz.

b) Set the video bandwidth (VBW) = 3 x RBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) 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.

Note: The cable loss and attenuator loss were offset into measure device as
an amplitude offset.

Test Setup: Refer to section 4.1.1 for details.
Instruments Used: Refer to section 3 for details
Test Mode: Transmitter mode
Test Results: Pass
Test Data:
Occupied Bandwidth:
Channel 6dB 99% 6 dB Result
Mode Frequency Bandwidth Bandwidth Bandwidth (Pass / Fail)
(MHz) (MHz) (MHz) Limit
1(2412) 8.047 12.440 > 500 kHz Pass
802.11b 6 (2437) 7.569 12.345 > 500 kHz Pass
11 (2462) 8.052 12.319 > 500 kHz Pass
1 (2412) 15.11 16.299 > 500 kHz Pass
802.11g 6 (2437) 15.11 16.294 > 500 kHz Pass
11 (2462) 15.11 16.297 > 500 kHz Pass
802.11n 1(2412) 15.98 17.461 > 500 kHz Pass
(H'f20) 6 (2437) 15.99 17.473 > 500 kHz Pass
11 (2462) 15.96 17.471 > 500 kHz Pass
Remark:
All the data attached was use the worst case data rate.

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
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Test Mode: 802.11b

Agilent Spectrum Analyzer - Occupied BW

[EEE=RE = 500 = DGl |

2412MHz

SENSE:INT| SOURCE OFF ALTGN AUTO

03:14:11 PMFeb 08, 2017

- EEE
Span 35.000 MHz

L
#IFGain:Low

Ref 20.00 dBm

#Res BW 100 kHz

Occupied Bandwidth
12.440 MHz
-50.441 kHz
8.047 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.412000000 GHz
.1 Trig:Free Run
#AAtten: 20 dB

AvglHold:>1010

#/BW 300 kHz

Total Power 20.9

OBW Power
x dB

Radio Std: None

Radio Device: BTS

Span 35 MHz
Sweep 4.333 ms|

dBm

IMSG

STATUS

Agilent Spectrum Analyzer - Occupied BW

RF EmE T

2437MHz

SENSEINT| SOURCE OFF ALIGN AUTO

05:15:42 PMFeh 08, 2017

- EEE
Center Freq 2.437000000 GHz

[
#IFGain:Low

Center Freq: 2.437000000 GHz
—— Trig:Free Run
#Atten: 20 dB

Avg|Hold:>10110

Radio $td: None Frequency

Radio Device: BTS

Ref 20.00 dBm

#Res BW 100 kHz

Occupied Bandwidth
12.345 MHz
-60.171 kHz
7.569 NMHz

Transmit Freq Error
x dB Bandwidth

#/BW 300 kHz

Total Power 21.0

OBW Power
x dB

Shenzhen UnionTrust Quality and Technology Co., Ltd.

CenterFreq
2.437000000 GHz

Span 35 MHz
Sweep 4.333 ms|

uto

CF Step
3.500000 MHz
Man

[s]=144}

Freq Offset
0 Hz

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China

Tel: +86-755-28230888 Fax: +86-755-28230886
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2462MHz

Agilent Spectrum Analyzer - Occupied BW
SoEEDel || SEMSE:IMT| SOURCE OFF ALIGN AUTO 05: 1647 PMFeb 08, 2017

.
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
.1 Trig:Free Run Avg|Hold:>10/10

#IFGain:Low 7 #Aten: 20 4B Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.462000000 GHz

#/BW 300 kHz

Occupied Bandwidth Total Power 21.0 dBm
12.319 MHz

Transmit Freq Error -63.008 kHz OBW Power
x dB Bandwidth 8.052 NHz x dB

IM SG STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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Test Mode: 802.11g

2412MHz

Agilent Spectrum Analyzer - Occupied BW

S0 DC

SENSE:INT| SOURCE OFF

ALTGN AUTO

03:19:52 PMFeb 08, 2017

Center Freq: 2.412000000 GHz
.1 Trig:Free Run
#AAtten: 20 dB

- EE
Center Freq 2.412000000 GHz

L
#IFGain:Low

Ref 20.00 dBm

#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power

16.299 MHz
-30.971 kHz
15.11 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

AvglHold:>1010

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.412000000 GHz

Span 35 MHz

Sweep 4.333 ms| CF Step

19.3 dBm

Freq Offset
0Hz

IMSG

STATUS

2437MHz

Agilent Spectrum Analyzer - Occupied BW

Center Freq: 2.437000000 GHz

SENSEINT| SOURCE OFF

ALIGN AUTO

05:18:57 PMFeb 08, 2017

- [
Center Freq 2.437000000 GHz :
—— Trig:Free Run

HFGain:Low — HAtten: 20 dB

Avg|Hold:>10110

Radio $td: None Frequency

Radio Device: BTS

Ref 20.00 dBm

#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power

16.294 MHz
-21.970 kHz
15.11 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Shenzhen UnionTrust Quality and Technology Co., Ltd.

CenterFreq
2.437000000 GHz

Span 35 MHz

Sweep 4.333ms CF Step

3.500000 MHz
19.2 dBm

Freq Offset
0 Hz

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
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2462MHz

Agilent Spectrum Analyzer - Occupied BW
7 (iR e oo Do SENSE:IMT| SOURCE OFF ALIGN AUTO 05:18:05 PMFeb 08, 2017
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: Nohe Frequency
[ Trig: Free Run Avg|Hold:>10110
HIFGain:L ow H#Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

CenterFreq
2.462000000 GHz

#/BW 300 kHz

Occupied Bandwidth Total Power 19.3 dBm
16.297 MHz

Transmit Freq Error -24.566 kHz OBW Power 99.00 %
x dB Bandwidth 15.11 MHz x dB -6.00 dB

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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Test Mode: 802.11n(HT20)

2412MHz

Agilent Spectrum Analyzer - Occupied BW

S0 DC

SENSE:INT| SOURCE OFF

ALTGN AUTO

03:21:37 PMFeb 08, 2017

Center Freq: 2.412000000 GHz
.1 Trig:Free Run
#AAtten: 20 dB

- EE
Center Freq 2.412000000 GHz

L
#IFGain:Low

Ref 20.00 dBm

#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power

17.461 MHz
-28.714 kHz
15.98 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

AvglHold:>1010

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.412000000 GHz

Span 35 MHz

Sweep 4.333 ms| CF Step

19.4 dBm

Freq Offset
0Hz

IMSG

STATUS

2437MHz

Agilent Spectrum Analyzer - Occupied BW

Center Freq: 2.437000000 GHz

SENSEINT| SOURCE OFF

ALIGN AUTO

05:22:54 PMFeh 08, 2017

- [
Center Freq 2.437000000 GHz :
—— Trig:Free Run

HFGain:Low — HAtten: 20 dB

Avg|Hold:>10110

Radio $td: None Frequency

Radio Device: BTS

Ref 20.00 dBm

#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power

17.473 MHz
-29.219 kHz
15.99 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Shenzhen UnionTrust Quality and Technology Co., Ltd.

CenterFreq
2.437000000 GHz

Span 35 MHz

Sweep 4.333ms CF Step

3.500000 MHz
19.6 dBm

Freq Offset
0 Hz
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2462MHz

Agilent Spectrum Analyzer - Occupied BW
SoEEDel || SEMSE:IMT| SOURCE OFF ALIGN AUTO 05:2%50 PMFeb 08, 2017

.
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
.1 Trig:Free Run Avg|Hold:>10/10

#IFGain:Low 7 #Aten: 20 4B Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.462000000 GHz

#/BW 300 kHz

Occupied Bandwidth Total Power 19.4 dBm
17.471 MHz

Transmit Freq Error -25.633 kHz OBW Power
x dB Bandwidth 15.96 MHz x dB

IM SG STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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5.4 Power Spectral Density

Test Requirement:
Test Method:

Limit:

Test Procedure:

Test Setup:
Instruments Used:
Test Mode:

47 CFR Part 15 Subpart C Section 15.247 (e)

KDB 558074 D01 v03r05 Section 10.2

For digitally modulated systems, the power spectral density conducted from
the intentional radiator to the antenna shall not be greater than 8dBm in any
3kHz band during any time interval of continuous transmission.

The output from the transmitter was connected to an attenuator and then to
the input of the spectrum analyzer.

Use the following spectrum analyzer settings:

a) Set analyzer center frequency to DTS channel center frequency.

b) Setthe span to 1.5 times the DTS bandwidth.

c) Setthe RBW to: 3 kHz < RBW < 100 kHz.

d) Setthe VBW = 3 x RBW.

e) Detector = peak.

f)  Sweep time = auto couple.

g) Trace mode = max hold.

h)  Allow trace to fully stabilize.

i)  Use the peak marker function to determine the maximum amplitude
level within the RBW.

j)  If measured value exceeds limit, reduce RBW (no less than 3 kHz) and
repeat.

Note: The cable loss and attenuator loss were offset into measure device as
an amplitude offset.

Refer to section 4.1.1 for details.
Refer to section 3 for details
Transmitter mode

Report No.: 1612300603RFC-2

Test Results: Pass
Test Data:
Test Data:
Channel/
PSD Limit Result
Mode Frequency PSD (dBm)
(dBm) (Pass / Fail)
(MH2z)
1(2412) -6.522 8 Pass
802.11b 6 (2437) -7.124 8 Pass
11 (2462) -6.545 8 Pass
1(2412) -11.014 8 Pass
802.11g 6 (2437) -11.040 8 Pass
11 (2462) -10.687 8 Pass
1(2412) -11.146 8 Pass
S(OHZT';%)” 6 (2437) 111113 8 Pass
11 (2462) -10.337 8 Pass
Remark:

1. All the data attached was use the worst case data rate.

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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The test plot as follows:

Test Mode: 802.11b

2412MHz

Agilent Spectrum Analyzer - Swept SA

EUrT (nE SENSE!INT| SOURCE OFF ALIGN AUTO 03:44.07 PMFeb 08, 2017
Marker 1 2.411215385000 GHz _ Avg Type: LogPur
PNO: Wide L, Trig: Free Run Avg|Hold:> 1010
IFGain:Low Atten: 20 dB

Peak Search

Mkr1 2.411 215 GHz LA
Ref Offset 11 dB
ReEf 25.9(]0 dBm 6.522 dBm I

Next Pk Right

Next Pk Left
B |

Marker Delta

Mkr—RefLvl

Center 2.412000 GHz
#Res BW 3.0 kHz #VBW 10 kHz

MSG

2437MHz

Agilent Spectrum Analyzer - Swept SA

RF EmE T SENSEINT| SOURCE OFF ALIGN AUTO

Marker 1 2.436296052000 GHz i fvg Type: Log-Pur
PNO: Wide ) Trig: Free Run Avg|Hold:>10110

IFGain:Low Atten: 20 dB

Peak Search

Mkr1 2.436 296 GHz NextPeak
Ref Offset 11 dB
Ref 20.00 dBm 7.124 dBm G

Next Pk Right
||
Next Pk Left
B

Marker Delta

Mkr—RefLvl

More

Center 2.437000 GHz Span 11.35 MHz i cifed
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.197's (1001 pts)[

usc|_LFile <11B-3KPSD-2437.png> saved

ENNENZ4NEE

STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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2462MHz

Agilent Spectrum Analyzer - Swept SA
SoEEDel || SEMSE:IMT| SOURCE OFF ALIGN AUTO

- E=aEEE
Marker 1 2.461359866000 GHz _ Avg Type: Log-Pwr
PNO: Wide L, Trig: Free Run Avg|Hold:> 1010

IFGain:Low Atten: 20 dB

Peak Search

NextPeak
Ref Offset 11 dB Mkr1 2.461 360 GHz exttea

Ref 20.00 dBm -6.545 dBm —

Next PK Right
|
Next Pk Left
||
Marker Delta
|||
Mkr—CF
|

Mkr—RefLvl

Center 2.462000 GHz Span 12.08 MHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.274 s (1001 pts) _
E STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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Test Mode: 802.11g

2412MHz

Agilent Spectrum Analyzer - Swept SA

EUrT (nE SENSE!INT| SOURCE OFF ALIGN AUTO 03:32:25 PMFeb 08, 2017
Marker 1 2.412567960000 GHz _ Avg Type: LogPur
PHO: Fast L, ! Trig: Free Run Avg|Hold:> 1010
IFGain:Low Atten: 20 dB

Peak Search

Mkr1 2.412 568 GHz NextPeak
Ref 25,00 dBm -11.014 dBm |

Next Pk Right

Next Pk Left
B |

Marker Delta

Mkr—RefLvl

Center 2.41200 GHz Span 23.67 MHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.495 s (1001 pts) |
MSG

2437MHz

Agilent Spectrum Analyzer - Swept SA
AF 5092 DC SENSE!TNT| SOURCE OFF ALTGN AUTO 05:35:00 PMFeb 08, 2017
Marker 1 2.436029735000 GHz . Avg Type: Log-Pwr
PHO: Fast L, T11ig:Free Run Avg|Hold:>10/10
IFGain:Low Atten: 20 dB

Peak Search

M
Mkr1 2.436 030 GHz NextPeak
Ref 20.00 dBm -11.040 dBm G

Next Pk Right

Next Pk Left
B

Marker Delta

Mkr—RefLvl

|
More

Center 2.43700 GHz Span 23.67 MHz i cifed
#Res BW 3.0 kHz #VBW 10 kHz Sweep 24955 (1001 )|

MSG STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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2462MHz

Agilent Spectrum Analyzer - Swept SA

- RE e e | SENSE:IMT| SOURCE OFF ALIGN AUTO 05:38:08 PMFeb 08, 2017
Marker 1 2.461337380000 GHz o Avg Type: Log-Pur
PNO: Fast Trig: Free Run Avg|Hold:>10M10
IFGain:Low Atten: 20 4B

Peak Search

T A
Mkr1 2.461 337 GHz NextPeak
Ref Offset 11 dB
10 dBidiy Ref 20,00 dBm %10 657 dB |

E

Next Pk Right

Next Pk Left
S|
Marker Delta
e eeai |
Mkr—.CF
i |
Mkr—RefLvl

= |
More

Center 2.46200 GHz Span 23.67 MHz 1 ifes
#Res BW 3.0 kHz #VBW 10 kHz Sweep 24955 (1001 ptg)[

MSG STATUS

EEERS=YEEE
B
HNEEEE EED
ENEREN: SN
L E
LA

EECNENEEEE
INANNEEEE

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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Test Mode: 802.11n(HT20)

2412MHz

Agilent Spectrum Analyzer - Swept SA

EUrT (nE SENSE!INT| SOURCE OFF ALIGN AUTO 03:30:05 PMFeb 08, 2017
Marker 1 2.412311610000 GHz _ Avg Type: LogPur
PHO: Fast L, ! Trig: Free Run Avg|Hold:> 1010
IFGain:Low Atten: 20 dB

Peak Search

Mkr1 2.412 312 GHz NextPeak
Ref 25,00 dBm -11.146 dBm |

Next Pk Right

Next Pk Left
B |

Marker Delta

Mkr—RefLvl

Center 2.41200 GHz Span 23.97 MHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.527 s (1001 pts) |
MSG

2437MHz

Agilent Spectrum Analyzer - Swept SA
AF 5092 DC SENSE!TNT| SOURCE OFF ALTGN AUTO 05:27:21 PMFeb 08, 2017
Marker 1 2.436736165000 GHz . Avg Type: Log-Pwr
PHO: Fast L, T11ig:Free Run Avg|Hold:>10/10
IFGain:Low Atten: 20 dB

Peak Search

M
Mkr1 2.436 736 GHz NextPeak
Ref 20.00 dBm -11.113 dBm —

Next Pk Right

Next Pk Left
B

Marker Delta

Mkr—RefLvl

|
More

Center 2.43700 GHz Span 23.99 MHz i cifed
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2520 (1001 pts)]

MSG STATUS
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Agilent Spectrum Analyzer - Swept SA

5016 X |

. TR
Marker 1 2.461377560000 GHz
PNO: Fast (,_

IFGain:Low

Ref Offset 11 dB
Ref 20.00 dBm

A
lllll!%ill
L E

Center 2.46200 GHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz

2462MHz

SENSE:INT| SOURCE OFF ALTGN AUTO

03:26:14 PMFeb 08, 2017
RACI

Avy Type: Log-Pwr
Avg|Hold:>10/10

 Trig: Free Run
Atten: 20 dB

Mkr1

=
=

=

=

Sweep

STATUS

R

Peak Search

Next Peak

2.461 378 GHz
-10.337 dBm

Next PK Right

Next Pk Left
||
Marker Delta
|||
Mkr—CF
|
MKr—RefLvl

Span 23.94 MHz

2.524 s (1001 pts) “l
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5.5 Conducted Out of Band Emission

Test Requirement: 47 CFR Part 15 Subpart C Section 15.247(d)
Test Method: KDB 558074 D01 v03r05 Section 11
Limit: In any 100kHz bandwidth outside the frequency bands in which the spread

spectrum intentional radiator in operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20dB below that in the
100kHz bandwidth within the band that contains the highest level of the
desired power.

Test Procedure: The output from the transmitter was connected to an attenuator and then to
the input of the spectrum analyzer.

Use the following spectrum analyzer settings:

Step 1:Measurement Procedure REF

a) Setinstrument center frequency to DTS channel center frequency.

b) Setthe span to = 1.5 times the DTS bandwidth.

c) Setthe RBW =100 kHz.

d) Setthe VBW =3 x RBW.

e) Detector = peak.

f)  Sweep time = auto couple.

g) Trace mode = max hold.

h)  Allow trace to fully stabilize.

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

i)  Note that the channel found to contain the maximum PSD level can be
used to establish the reference level.

Step 2:Measurement Procedure OOBE

a) Set RBW =100 kHz.

b) SetVBW =300 kHz.

c) Detector = peak.

d) Sweep = auto couple.

e) Trace Mode = max hold.

f)  Allow trace to fully stabilize.

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

Note: The cable loss and attenuator loss were offset into measure device as
an amplitude offset.

Test Setup: Refer to section 4.1.1 for details.
Instruments Used: Refer to section 3 for details
Test Mode: Transmitter mode

Test Results: Pass

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
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The test plot as follows:
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Test Mode: 802.11b

2412MHz

In-Band Reference Level

Agilent Spectrum Analyzer - Swept SA
RF

506 DC SENSE:INT| SOURCE OFF ALTGN AUTO

Avg Type: Log-Pwr

Marker 1 2.411493018000 GHz
AvglHold:>1010

PNO: Wide L, ) Trig: Free Run
IFGain:Low Atten: 20 B

Ref Offset 11 dB Mkr1

10 dBidiv  Ref 20.00 dBm
Log

100

Center 2.412000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Agilent Spectrum Analyzer - Swept SA

RF EmE [ SENSE!IMT| SOURCE OFF ALIGN AUTO

2.411 493 GHz
6.714 dBm

Span 12.07 MHz

06:31:28 PMFeb 08, 2017

Avg Type: Log-Pwr
Avg|Hold:>10/10

Marker 1 2.399480000000 GHz

PNO: Fast L, ) Trig: Free Run
IFGain:Low Atten: 20 B

Ref Offset 11 dB

1%gB!div Ref 20.00 dBm

L

100

Start 2.30000 GHz
#Res BW 100 kHz

MSG

I
I
.
I
1
i

1
s
i
i

#VBW 300 kHz

STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China

Tel: +86-755-28230888 Fax: +86-755-28230886 E-mail; info@uttlab.com

Mkr1 2.399 48 GHz

-38.665 dBm

Stop 2.43000 GHz

Peak Search

NextPeak
 Ecmatianinia i |
Next Pk Right
st |
Next Pk Left
||

Marker Delta

Mkr—RefLvl

More
10f2

Sweep 1.200 ms (1001 pts) “

Marker

Select Markerb

-

°

a
|3|_.

a8

Delta

Fixedl>

|

Properties»

More
10f2

Sweep 12.47 ms (1001 pts) —
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Out of Band

Agilent Spectrum Analyzer - Swept SA
T T e SEMSE:IMT| SOURCE OFF ALIGN AUTO 06:32;33 PMFeb 08, 2017
Marker 1 22.850011342850 GHz . Avg Type: Log-Pwr Rad

PNO: Fast (,) Trig:Free Run Avg|Hold:> 1010

IFGain:Low Atten: 20 dB

Peak Search

NextPeak
Ref Offset 11 dB Mkr1 22.850 0 GHz exttea

Ref 20.00 dBm -42.929 dBm —

Next PK Right
|
Next Pk Left
||
Marker Delta
|||
Mkr—CF
|

Mkr—RefLvl

Start 30 MHz Stop 25.00 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 42.00 ms (30000 pts) _
E STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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2437MHz

In-Band Reference Level

Agilent Spectrum Analyzer - Swept SA

EUrT (nE SENSE!INT| SOURCE OFF ALIGN AUTO

Marker 1 2.436500424000 GHz _ Avg Type: LogPur
PNO: Wide L, Trig: Free Run Avg|Hold:> 1010

IFGain:Low Atten: 20 dB

Peak Search

Next Peak
Ref Offset 11 dB

Ref 20.00 dBm |
Next Pk Right

Next Pk Left
B |

Marker Delta

Mkr—RefLvl

Center 2.437000 GHz Span 11.35 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 1.133 ms (1001 pts) ‘
E STATUS

Out of Band

Agilent Spectrum Analyzer - Swept SA
AF 5092 DC SENSE!TNT| SOURCE OFF ALTGN AUTO 0fi:34:13 PMFeb 08, 2017
Marker 1 3.938767627153 GHz . Avg Type: Log-Pwr
PHO: Fast L, T11ig:Free Run Avg|Hold:>10/10
IFGain:Low Atten: 20 dB

Peak Search

Mkr1 3.938 8 GHz NextPeak
Ref 20,00 dem 43.126 dBm 8 |

Next Pk Right
||
Next Pk Left
B

Marker Delta

Mkr—RefLvl

More

Start 30 MHz Stop 25.00 GHz i cifed
#Res BW 1.0 MHz #YBW 3.0 MHz Sweep 42.00 ms (30000 pts) —

MSG

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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2462MHz

In-Band Reference Level

Agilent Spectrum Analyzer - Swept SA

RF S0%  DC
Marker 1 2.462495198000 GHz

Ref Offset 11 dB
Ref 20.00 dBm

Center 2.462000 GHz
#Res BW 100 kHz

MSG

Agilent Spectrum Analyzer - Swept SA

Marker 1 2.488000000000 GHz

Ref Offset 11 dB
Ref 20.00 dBm

Start 2.45000 GHz
#Res BW 100 kHz

MSG

SENSE:INT| SOURCE OFF

ALTGN AUTO 03:37:40 PMFeb 08, 2017

PNO: Wide L, ) Trig: Free Run
IFGain:Low

Atten: 20 dB

#VBW 300 kHz

SENSE:INT| SOURCE OFF

AvglHold:>1010

Avg Type: Log-Pwr Peak Search

NextPeak
 Ecematianiniie o |
Next Pk Right
| B |
Next Pk Left
||

Marker Delta

Mkr—RefLvl

| e |
More
Span 12.08 MHz g2

Sweep 1.200 ms (1001 pts) ‘

ALTGN AUTO 06:36:09 PMFeb 08, 2017

PHO: Fast L, 1tg:FreeRun
IFGain:Low

Atten: 20 <B

#VBW 300 kHz

Avg|Held:>10/10

Avg Type: Log-Pwr

SelectMarker.
Mkr1 2.488 00 GHz

1
R —

Normal

Delta

Fixed>

|

Properties»

Stop 2.50000 GHz

Sweep 4.800 ms (1001 pts) —
STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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Out of Band

Agilent Spectrum Analyzer - Swept SA
T T e SEMSE:IMT| SOURCE OFF ALIGN AUTO 06:34:55 PMFeb 08, 2017
Marker 1 22.389715666143 GHz . Avg Type: Log-Pwr Rad

PNO: Fast (,) Trig:Free Run Avg|Hold:> 1010

IFGain:Low Atten: 20 dB

Peak Search

NextPeak
Ref Offset 11 dB Mkr1 22.389 7 GHz exttea

Ref 20.00 dBm -43.096 dBm —

Next PK Right
|
Next Pk Left
||
Marker Delta
|||
Mkr—CF
|

Mkr—RefLvl

Start 30 MHz Stop 25.00 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 42.00 ms (30000 pts) _
E STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
Tel: +86-755-28230888 Fax: +86-755-28230886 E-mail; info@uttlab.com Http://www.uttlab.com



http://www.uttlab.com/

U NizN T v St Page 37 of 63 Report No.: 1612300603RFC-2

Test Mode: 802.11g

2412MHz

In-Band Reference Level

Agilent Spectrum Analyzer - Swept SA

RF S0 DC SENSE!INT| SOURCE OFF ALIGNAUTO  |05:32:53 PMFeb 08, 2017

Marker 1 2.413254245000 GHz I Avg Type: Log-Pwr
PHO: Fast L, ! Trig: Free Run Avg|Hold:> 1010

IFGain:Low Atten: 20 <B

Peak Search

Mkr1 2.413 254 GHz NextPeak
Ref Offset 11 dB
10 gBidiv Ref 20.00 dBm 3ot B |

||
Next Pk Left
||

Marker Delta

Mkr—RefLvl

More
Center 2.41200 GHz Span 23.67 MHz g2
#Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts) “

MSG STATUS

Agilent Spectrum Analyzer - Swept SA
RE EmE B SENSE:INT| SOURCE OFF ALIGN AUTO 08:42:29 PMFeb 08, 2017
Marker 1 2.400000000000 GHz _ Avg Type: Log-Pur
PNO: Fast () Trig: Free Run Avg|Hold:>10M10
IFGain:Low Atten: 20 <B

Marker

SelectMarkerb
Mkr1 2.400 00 GHz

Ref Offset 11 dB
Eo dBldiv RZf 25.960 dBm -36.684 dBm

Properties»

More
Start 2.30000 GHz Stop 2.43000 GHz g2
#Res BW 100 kHz #YBW 300 kHz Sweep 12.47 ms (1001 pts) —

MSG STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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Out of Band

Agilent Spectrum Analyzer - Swept SA

506 DC SENSE:INT| SOURCE OFF ALTGN AUTO

06:41:30 PMFeb 08, 2017
RACI

Avy Type: Log-Pwr

T |
Marker 1 23.811388379613 GHz
AvglHold:>1010

PHO: Fast () Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 11 dB
Ref 20.00 dBm

Start 30 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz

Mkr1 23.811 4 GHz

MSG STATUS

Peak Search

NextPeak
-41.943 dBm |
Next PK Right
|
Next Pk Left
573 0ol | EmE———— |
Marker Delta
|||
Mkr—CF

Mkr—RefLvl

Stop 25.00 GHz

Sweep 42.00 ms (30000 pts) _

iam—

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
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2437MHz

In-Band Reference Level

Agilent Spectrum Analyzer - Swept SA

EUrT (nE SENSE!INT| SOURCE OFF ALIGN AUTO
Marker 1 2.438254245000 GHz _ Avg Type: LogPur
PHO: Fast L, ! Trig: Free Run Avg|Hold:> 1010
IFGain:Low Atten: 20 dB

Peak Search

Next Peak
Ref Offset 11 dB

10 dBidiv. Ref 20.00 dBm . F—
Log
Next Pk Right

Next Pk Left
B |

Marker Delta

Mkr—RefLvl

Center 2.43700 GHz Span 23.67 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts) ‘l
STATUS

Out of Band

Agilent Spectrum Analyzer - Swept SA

AF 5092 DC SENSE!TNT| SOURCE OFF ALTGN AUTO 0f:40:21 PMFeb 08, 2017

Marker 1 3.813913463782 GHz . Avg Type: Log-Pwr
PHO: Fast L, T11ig:Free Run Avg|Hold:>10/10

IFGain:Low Atten: 20 dB

Peak Search

Mkr1 3.813 9 GHz NextPeak

Ref Offset 11 dB
10 dB!dlv RZf 25960 dBm -43.214 dBm ——
Next Pk Right

0.00
Next Pk Left
B

I
I

m ‘mml s

||
. -
Start 30 MHz Stop 25.00 GHz i cifed
#Res BW 1.0 MHz #YBW 3.0 MHz Sweep 42.00 ms (30000 pts) —

IIEIIIIIII
e

MSG

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
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2462MHz

In-Band Reference Level

Agilent Spectrum Analyzer - Swept SA
RF

EmE T SENSEINT| SOURCE OFF ALIGN AUTO

Avg Type: Log-Pwr
Avg|Hold:>10110

Marker 1 2.463277910000 GHz I
PHO: Fast () Trig: Free Run
IFGain:Low Atten: 20 4B

Mkri

Ref Offset 11 dB
Ref 20.00 dBm

Center 2.46200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz
STATUS

Agilent Spectrum Analyzer - Swept SA

RF EmE [T SENSEIMT| SOURCE OFF ALIGN AUTO

2.463 278 GHz
3.332dBm

Span 23.67 MHz

06:37:27 PMFeb 08, 2017

Avy Type: Log-Pwr

Marker 1 2.483500000000 GHz
Avg|Hold:>10110

PHO: Fast () Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 11 dB

10 dBidiv. Ref 20.00 dBm
Log

Start 2.45000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China

Tel: +86-755-28230888 Fax: +86-755-28230886 E-mail; info@uttlab.com

Mkr1 2.483 50 GHz

-45.708 dBm

Stop 2.50000 GHz

Peak Search

NextPeak
(|
Next Pk Right
|||
Next Pk Left
e |
Marker Delta
et |
Mkr—CF
| e |
Mkr—RefLvl

More
10f2

Sweep 2.267 ms (1001 pts) —

Marker

Select Marker’

I"

Normal

Delta

Fixed>

Uo I
ES

Properties >

More
10f2

Sweep 4.800 ms (1001 pts) ‘
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Out of Band

Agilent Spectrum Analyzer - Swept SA
T T e SEMSE:IMT| SOURCE OFF ALIGN AUTO 06:39:09 PMFeb 08, 2017
Marker 1 3.733174439148 GHz . Avg Type: Log-Pwr Rad

PNO: Fast (,) T1rig:Free Run Avg|Hold:> 1010

IFGain:Low Atten: 20 dB

Peak Search

NextPeak
Ref Offset 11 dB Mkr1 3.733 2 GHz Cxiacs

Ref 20.00 dBm -42.639 dBm —

Next PK Right
|
Next Pk Left
1557 o] | |
Marker Delta
|||
Mkr—CF
|

Mkr—RefLvl

Start 30 MHz Stop 25.00 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 42.00 ms (30000 pts) _
E STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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Test Mode: 802.11 n(HT20)

2412MHz

In-Band Reference Level

Agilent Spectrum Analyzer - Swept SA

RF 506 DC SENSE:INT| SOURCE OFF ALTGN AUTO 03:28:49 PMFeb 08, 2017

Marker 1 2.413270410000 GHz I Avg Type: Log-Pwr
PNO: Fast (,) Trig:Free Run Avg|Hold:> 1010

IFGain:Low Atten: 20 <B

Mkr1 2.413 270 GHz |EELCUEE
Ref Offset 11 dB
ReEf 25.900 dBm 3236 dBm I

Peak Search

Next Pk Right
||
Next Pk Left
||

Marker Delta

Mkr—RefLvl

||
More

Center 2.41200 GHz Span 23.97 MHz g2
#Res BW 100 kHz #VBW 300 kHz Sweep 2.333 ms (1001 pts) “

MSG STATUS

Agilent Spectrum Analyzer - Swept SA
RF EmE [ SENSE!IMT| SOURCE OFF ALIGN AUTO 06:45:16 PMFeb 08, 2017

Marker 1 2.399220000000 GHz . Avg Type: Log-Pur 4
PHO: Fast L, T1tg:FreeRun Avg|Hold:>10/10

IFGain:Low Atten: 20 <B

Mkr1 2.399 22 GHz
Ref 20.00 dBm 237.020 dBm

Marker

Select Markerb

Properties»

More
Start 2.30000 GHz Stop 2.43000 GHz g2
#Res BW 100 kHz #YBW 300 kHz Sweep 12.47 ms (1001 pts) —

MSG STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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Out of Band

Agilent Spectrum Analyzer - Swept SA
T T e SEMSE:IMT| SOURCE OFF ALIGN AUTO 06:46;15 PMFeb 08, 2017
Marker 1 3.788110270342 GHz . Avg Type: Log-Pwr Rad

PNO: Fast (,) T1rig:Free Run Avg|Hold:> 1010

IFGain:Low Atten: 20 dB

Peak Search

NextPeak
Ref Offset 11 dB Mkr1 3.788 1 GHz Cxiacs

Ref 20.00 dBm -42.767 dBm —

Next PK Right
|
Next Pk Left
||
Marker Delta
|||
Mkr—CF
|

Mkr—RefLvl

Start 30 MHz Stop 25.00 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 42.00 ms (30000 pts) _
E STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
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2437MHz

In-Band Reference Level

Agilent Spectrum Analyzer - Swept SA

EUrT (nE SENSE!INT| SOURCE OFF ALIGN AUTO
Marker 1 2.438271205000 GHz _ Avg Type: LogPur
PHO: Fast L, ! Trig: Free Run Avg|Hold:> 1010
IFGain:Low Atten: 20 dB

Peak Search

Mkr1 2.438 271 GHz |EELCEE
Ref Offset 11 dB
ReEf 25.9(]0 dBm 3 151 dBm I

Next Pk Right

Next Pk Left
B |

Marker Delta

Mkr—RefLvl

Center 2.43700 GHz Span 23.99 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.333 ms (1001 pts) ‘
E STATUS

Out of Band

Agilent Spectrum Analyzer - Swept SA
RF 504 DC SENSE:TMT| SOURCE OFF ALIGNAUTO  |06:47:14 PMFeb 08, 2017
Marker 1 14.590492349745 GHz . Avg Type: Log-Pwr
PNO: Fast L, T11ig:Free Run Avg|Hold:>10/10
IFGain:Low Atten: 20 <B

Peak Search

Mkr1 14.590 5 GHz NextPeak
Ref Offset 11 dB
10 gBiav Ref 20.00 dBm 45797 dBm |

Next Pk Right

100

000
Next Pk Left
B

Marker Delta

Mkr—RefLvl

More

Start 30 MHz Stop 25.00 GHz i cifed
#Res BW 1.0 MHz #YBW 3.0 MHz Sweep 42.00 ms (30000 pts) —

BB\ NENIEED

MSG

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
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2462MHz

In-Band Reference Level

Agilent Spectrum Analyzer - Swept SA

RF 506 DC SENSE:INT| SOURCE OFF ALTGN AUTO

03:24:55 PMFeb 08, 2017

Avg Type: Log-Pwr
Avg|Hold:> 1010

Marker 1 2.463268820000 GHz _
PNO: Fast () Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 11 dB Mkr1

10 gBde Ref 20.00 dBm

Center 2.46200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Agilent Spectrum Analyzer - Swept SA
SEMNSE!INT| SOURCE OFF ALIGN AUTO

2.463 269 GHz
3.127 dBm

Span 23.94 MHz

06:37:27 PMFeb 08, 2017

Avg Type: Log-Pwr
Avg|Held:>10/10

Marker 1 2.483500000000 GHz
PHO: Fast [y
IFGain:Low

\ Trig: Free Run
Atten: 20 <B
Ref Offset 11 dB Mkr

EU gBJdIV Ref 20.00 dBm

Start 2.45000 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4,

sTatUS|

12.483 50 GHz
-45.708 dBm

Stop 2.50000 GHz

Peak Search

NextPeak
 Ecematianiniie o |
Next Pk Right
| B |
Next Pk Left
||

Marker Delta

Mkr—RefLvl

More
10of2

Sweep 2.333 ms (1001 pts) ‘

Select Marker.

1
ooz |

Normal

Delta

Fixed>

\LI

Properties»

800 ms (1001 pts) —l

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China

Tel: +86-755-28230888 Fax: +86-755-28230886 E-mail; info@uttlab.com
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Out of Band

Agilent Spectrum Analyzer - Swept SA
T T e SEMSE:IMT| SOURCE OFF ALIGN AUTO 06:42:45 PMFeb 08, 2017
Marker 1 3.848872629088 GHz . Avg Type: Log-Pwr Rad

PNO: Fast (,) T1rig:Free Run Avg|Hold:> 1010

IFGain:Low Atten: 20 dB

Peak Search

NextPeak
Ref Offset 11 dB Mkr1 3.848 9 GHz Cxiacs

Ref 20.00 dBm -42.162 dBm —

Next PK Right
|
Next Pk Left
||
Marker Delta
|||
Mkr—CF
|

Mkr—RefLvl

Start 30 MHz Stop 25.00 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 42.00 ms (30000 pts) _
E STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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5.6 Radiated Spurious Emissions
47 CFR Part 15 Subpart C Section 15.205/15.209

Test Requirement:

Report No.: 1612300603RFC-2

Test Method: ANSI C63.10
Limit: Frequency Eield strength Limit Remark Mgasurement
microvolt/meter) | (dBuV/m) distance (m)
0.009MHz-0.490MHz | 2400/F(kHz) - - 300
0.490MHz-1.705MHz | 24000/F(kHz) - - 30
1.705MHz-30MHz 30 - - 30
30MHz-88MHz 100 40.0 Quasi-peak 3
88MHz-216MHz 150 435 Quasi-peak 3
216MHz-960MHz 200 46.0 Quasi-peak 3
960MHz-1GHz 500 54.0 Quasi-peak 3
Above 1GHz 500 54.0 Average 3

Note: 15.35(b), Unless otherwise specified, the limit on peak radio frequency
emissions is 20dB above the maximum permitted average emission limit
applicable to the equipment under test. This peak limit applies to the total peak
emission level radiated by the device.

Remark:

1. The lower limit shall apply at the transition frequencies.

2. Emission level (dBuV/m) = 20 log Emission level (uv/m).

3. For frequencies above 1000 MHz, the field strength limits are based on
average detector, however, the peak field strength of any emission shall not
exceed the maximum permitted average limits, specified above by more than
20 dB under any condition of modulation.

The emissions were measured using the following resolution bandwidths:

Frequency Detector RBW VBW Remark
0.009MHz-0.090MHz Peak 10kHz 30kHz Peak
0.009MHz-0.090MHz Average 10kHz 30kHz Average
0.090MHz-0.110MHz Quasi-peak 10kHz 30kHz | Quasi-peak
0.110MHz-0.490MHz Peak 10kHz 30kHz Peak
0.110MHz-0.490MHz Average 10kHz 30kHz Average

0.490MHz -30MHz Quasi-peak 10kHz 30kHz | Quasi-peak
30MHz-1GHz Quasi-peak | 100 kHz | 300kHz | Quasi-peak
A EE Peak 1MHz 3MHz Peak
Peak 1MHz 10Hz Average

Harmonic and Spurious emissions that were identified as coming from the EUT
were checked in Peak and in Average Mode. The high frequency, which started
from 10 t026.5GHz, which above 10GHz are attenuated more than 20dB below
the permissible limits or the field strength is too small to be measured was not
reported.

Peak measurements and average measurements are made. All emissions were
determined to have a peak-to-average ratio of less than 20dB.
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Test Procedure:

Test Setup:
Instruments Used:
Test Mode:

Test Results:

Test Data:

Below 1GHz test procedure as below:

a) The EUT was placed on the top of a rotating table 0.8 meters above the
ground at a 3 meter semi-anechoic camber. The table was rotated 360
degrees to determine the position of the highest radiation.

b) The EUT was set 3 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

c) The antenna height is varied from one meter to four meters above the ground
to determine the maximum value of the field strength. Both horizontal and
vertical polarizations of the antenna are set to make the measurement.

d) For each suspected emission, the EUT was arranged to its worst case and
then the antenna was tuned to heights from 1 meter to 4 meters and the
rotatable was turned from O degrees to 360 degrees to find the maximum
reading.

e) The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f)  Place a marker at the end of the restricted band closest to the transmit
frequency to show compliance. Also measure any emissions in the restricted
bands. Save the spectrum analyzer plot. Repeat for each power and
modulation for lowest and highest channel

Above 1GHz test procedure as below:

g) Different between above is the test site, change from Semi-Anechoic
Chamber to fully Anechoic Chamber change form table 0.8 meter to 1.5
meter( Above 18GHz the distance is 1 meter and table is 1.5 meter).

h) Test the EUT in the lowest channel , the Highest channel

i) The radiation measurements are performed in X, Y, Z axis positioning for
Transmitting mode, and found the X axis positioning which it is worse case.

i)  Repeat above procedures until all frequencies measured was complete.

Refer to section 4.1.2 for details.
Refer to section 3 for details

Transmitter mode
Pass

Radiated Emission Test Data (9 KHz ~ 30MHz)

The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not required

to be report.

Radiated Emission Test Data (Above 18 GHz)

The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not required

to be report.
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Radiated Emission Test Data (30MHz ~ 1 GHz Worst Case):

Horizontal
80.0 dBu¥/m

Limit1: —

Margin:

r
ol | . X % —
1 X
0.0
30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
4 Correction ol

LT | T | oo |G | i | Meon® | renan
1 180.35 56.36 -22.95 33.41 43.50 10.09 QP
2 240.49 58.02 -21.48 36.54 46.00 9.46 QP
3 288.02 61.96 -20.45 41.51 46.00 4.49 QP
4 324.88 59.03 -18.67 40.36 46.00 5.64 QP
5 756.53 46.79 -11.09 35.70 46.00 10.30 QP
6 804.06 46.42 -10.97 35.45 46.00 10.55 QP
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Vertical
80.0 dBu¥/m
Limit1: —_—
Margin:
I — :
40 7 -
3 5
1 2
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
. Correction o
No Frequency Reading f Result Limit .
(MHz) (dBuV) o (dBuv/m) | (dBuv/m) | Margin(dB) | Remark
(dB/m)
1 46.49 48.70 -19.52 29.18 43.50 14.32 QP
2 180.35 52.11 -22.95 29.16 46.00 16.84 QP
3 300.63 53.47 -19.55 33.92 46.00 12.08 QP
4 365.62 59.00 -17.30 41.70 46.00 4.30 QP
5 720.64 47.21 -11.84 35.37 46.00 10.63 QP
6 780.78 47.19 -11.22 35.97 46.00 10.03 QP
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Report No.: 1612300603RFC-2

802.11b
Tx_ Lowest
No. Frmtlj_'ezr;cy (Izgildt) ( déLT/I}m) M(?jng)ln Remark Ant. Polar.
1 1321.0000 41.38 74.00 32.62 Peak Horizontal
2 1726.0000 42.82 74.00 31.18 Peak Horizontal
3 2581.0000 43.26 74.00 30.74 Peak Horizontal
4 2844.0000 41.82 74.00 32.18 Peak Horizontal
5 3617.0000 41.75 74.00 32.25 Peak Horizontal
6 4398.0000 42.82 74.00 31.18 Peak Horizontal
7 1591.0000 45.11 74.00 28.89 Peak Vertical
8 1896.0000 43.10 74.00 30.90 Peak Vertical
9 2546.0000 41.90 74.00 32.10 Peak Vertical
10 3615.0000 42.25 74.00 31.75 Peak Vertical
11 4824.0000 48.53 74.00 25.47 Peak Vertical
12 5241.0000 45.19 74.00 28.81 Peak Vertical
Tx_ Middle
No. Fr?sll;'ezr;cy (EeBildt) ( déLT/?m) M(ZE)I” Remark Ant. Polar.
1 1286.0000 40.74 74.00 33.26 Peak Horizontal
2 1591.0000 40.22 74.00 33.78 Peak Horizontal
3 2128.0000 39.83 74.00 34.17 Peak Horizontal
4 2524.0000 41.79 74.00 32.21 Peak Horizontal
5 3237.0000 43.15 74.00 30.85 Peak Horizontal
6 4351.0000 42.74 74.00 31.26 Peak Horizontal
7 1597.0000 46.14 74.00 27.86 Peak Vertical
8 1903.0000 42.99 74.00 31.01 Peak Vertical
9 2559.0000 42.72 74.00 31.28 Peak Vertical
10 3238.0000 41.96 74.00 32.04 Peak Vertical
11 3586.0000 42.04 74.00 31.96 Peak Vertical
12 4874.0000 46.09 74.00 27.91 Peak Vertical
Tx_ Highest
No. Frt(a&t;'ezr;cy (Izgildt) ( dlB_lIJT/I/tm) M(Zré’)m Remark Ant. Polar.
1 1291.0000 40.89 74.00 33.11 Peak Horizontal
2 1607.0000 40.48 74.00 33.52 Peak Horizontal
3 1893.0000 40.55 74.00 33.45 Peak Horizontal
4 2525.0000 41.84 74.00 32.16 Peak Horizontal
5 3341.0000 41.81 74.00 32.19 Peak Horizontal
6 3829.0000 42.77 74.00 31.23 Peak Horizontal
7 1597.0000 46.43 74.00 27.57 Peak Vertical
8 1769.0000 44.47 74.00 29.53 Peak Vertical
9 2532.0000 42.94 74.00 31.06 Peak Vertical
10 2838.0000 41.26 74.00 32.74 Peak Vertical
11 3144.0000 41.59 74.00 3241 Peak Vertical
12 4924.0000 48.43 74.00 25.57 Peak Vertical
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Report No.: 1612300603RFC-2

802.11g
Tx_ Lowest
No. Fr?&l;l*ezl;cy (EGBSU%I) ( dé‘LT/';m) M(zérg;n Remark Ant. Polar.
1 1346.0000 43.58 74.00 30.42 Peak Horizontal
2 1759.0000 47.00 74.00 27.00 Peak Horizontal
3 2542.0000 42.45 74.00 31.55 Peak Horizontal
4 2841.0000 42.71 74.00 31.29 Peak Horizontal
5 3626.0000 43.03 74.00 30.97 Peak Horizontal
6 3839.0000 43.87 74.00 30.13 Peak Horizontal
7 1597.0000 44.80 74.00 29.20 Peak Vertical
8 2254.0000 40.99 74.00 33.01 Peak Vertical
9 2497.0000 42.63 74.00 31.37 Peak Vertical
10 3626.0000 43.39 74.00 30.61 Peak Vertical
11 4824.0000 46.40 74.00 27.60 Peak Vertical
12 5483.0000 45.26 74.00 28.74 Peak Vertical
Tx_ Middle
No. Frc(e&tlj_'ezr;cy (I(Qj%ilﬂt) ( dé‘LT/'/tm) I\/I(zréj;n Remark Ant. Polar.
1 1385.0000 39.71 74.00 34.29 Peak Horizontal
2 2182.0000 41.02 74.00 32.98 Peak Horizontal
3 2568.0000 42.67 74.00 31.33 Peak Horizontal
4 2817.0000 41.81 74.00 32.19 Peak Horizontal
5 3312.0000 41.59 74.00 32.41 Peak Horizontal
6 3826.0000 41.95 74.00 32.05 Peak Horizontal
7 1603.0000 46.74 74.00 27.26 Peak Vertical
8 2517.0000 41.97 74.00 32.03 Peak Vertical
9 3253.0000 41.91 74.00 32.09 Peak Vertical
10 3576.0000 43.17 74.00 30.83 Peak Vertical
11 4874.0000 46.09 74.00 27.91 Peak Vertical
12 5596.0000 45.70 74.00 28.30 Peak Vertical
Tx_ Highest
No. Fr((a&l;'ezr;cy (EeB‘T’wt) ( déLn\}l;[m) M(zré];n Remark Ant. Polar.
1 1263.0000 41.34 74.00 32.66 Peak Horizontal
2 1607.0000 41.24 74.00 32.76 Peak Horizontal
3 2562.0000 42.97 74.00 31.03 Peak Horizontal
4 2803.0000 42.66 74.00 31.34 Peak Horizontal
5 3297.0000 42.53 74.00 31.47 Peak Horizontal
6 3693.0000 42.46 74.00 31.54 Peak Horizontal
7 1597.0000 46.13 74.00 27.87 Peak Vertical
8 2156.0000 40.98 74.00 33.02 Peak Vertical
9 2561.0000 42.00 74.00 32.00 Peak Vertical
10 3199.0000 41.94 74.00 32.06 Peak Vertical
11 4094.0000 41.99 74.00 32.01 Peak Vertical
12 4924.0000 47.03 74.00 26.97 Peak Vertical
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802.11n-HT20
Tx_ Lowest
No. Fr?&l;l*ezl;cy (EGBSU%I) ( dé‘LT/';m) M(zérg;n Remark Ant. Polar.
1 1597.0000 42.04 74.00 31.96 Peak Horizontal
2 1786.0000 41.31 74.00 32.69 Peak Horizontal
3 2523.0000 42.43 74.00 31.57 Peak Horizontal
4 2832.0000 41.62 74.00 32.38 Peak Horizontal
5 3621.0000 42.65 74.00 31.35 Peak Horizontal
6 4824.0000 46.78 74.00 27.22 Peak Horizontal
7 1596.0000 47.45 74.00 26.55 Peak Vertical
8 2183.0000 40.69 74.00 33.31 Peak Vertical
9 2527.0000 41.81 74.00 32.19 Peak Vertical
10 2811.0000 41.86 74.00 32.14 Peak Vertical
11 3623.0000 43.09 74.00 30.91 Peak Vertical
12 4824.0000 48.50 74.00 25.50 Peak Vertical
Tx_ Middle
No. Frc(e&tlj_'ezr;cy (I(Qj%ilﬂt) ( dé‘LT/'/tm) I\/I(zréj;n Remark Ant. Polar.
1 1273.0000 39.79 74.00 34.21 Peak Horizontal
2 1789.0000 40.43 74.00 33.57 Peak Horizontal
3 2542.0000 43.53 74.00 30.47 Peak Horizontal
4 2803.0000 41.87 74.00 32.13 Peak Horizontal
5 3654.0000 41.77 74.00 32.23 Peak Horizontal
6 4874.0000 46.90 74.00 27.10 Peak Horizontal
7 1596.0000 46.02 74.00 27.98 Peak Vertical
8 2532.0000 41.92 74.00 32.08 Peak Vertical
9 3257.0000 42.93 74.00 31.07 Peak Vertical
10 4373.0000 43.45 74.00 30.55 Peak Vertical
11 4874.0000 46.82 74.00 27.18 Peak Vertical
12 5181.0000 46.46 74.00 27.54 Peak Vertical
Tx_ Highest
No. Fr((a&l;'ezr;cy (EeB‘T’wt) ( déLn\}l;[m) M(zré];n Remark Ant. Polar.
1 1859.0000 40.18 74.00 33.82 Peak Horizontal
2 2568.0000 42.38 74.00 31.62 Peak Horizontal
3 2811.0000 42.17 74.00 31.83 Peak Horizontal
4 3397.0000 41.83 74.00 32.17 Peak Horizontal
5 4125.0000 42.89 74.00 31.11 Peak Horizontal
6 4799.0000 43.92 74.00 30.08 Peak Horizontal
7 1593.0000 45.53 74.00 28.47 Peak Vertical
8 1787.0000 41.24 74.00 32.76 Peak Vertical
9 2571.0000 43.42 74.00 30.58 Peak Vertical
10 3388.0000 41.86 74.00 32.14 Peak Vertical
11 4659.0000 43.50 74.00 30.50 Peak Vertical
12 4924.0000 46.46 74.00 27.54 Peak Vertical
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Note:

1) Through Pre-scan transmitting mode with all kind of modulation and data rate, find the 1Mbps of rate is the
worst case of 802.11b; 6Mbpsof rate is the worst case of 802.11g; MCS 0 of rate is the worst case of
802.11n(HT20), and then Only the worst case is recorded in the report.

2) Scan from 9 KHz to 25 GHz, the disturbance above 10 GHz and below 30 MHz was very low, the amplitude
of spurious emissions from the radiator which are attenuated more than 20dB below the limit need not be
reported.

3) Since peak data above 1 GHz are lower the average limit, so the average data are pass, no need for testing.
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5.7 Band Edge Measurements (Radiated)

Test Requirement:
Test Method:

Limit:

Test Procedure:

Test Setup:
Instruments Used:
Test Mode:

Test Results:

Test Data:

802.11b

47 CFR Part 15 Subpart C Section 15.205/15.209
KDB 558074 D01 v03r05 Section 12.1

Report No.:

1612300603RFC-2

Frequency Limit (dBuV/m @3m) Remark
30MHz-88MHz 40.0 Quasi-peak Value
88MHz-216MHz 43.5 Quasi-peak Value

216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 54.0 Quasi-peak Value
54.0 Average Value
Above 1GHz
74.0 Peak Value

Radiated band edge measurements at 2390MHz and 2483MHz were made
with the unit transmitting in the low end of the channel range and the high end
closest to the restricted bands respectively. The emissions were made on the
966 Semi-Chamber. Use (resolution bandwidth (RBW) = 1 MHz, video
bandwidth (VBW) = 3 MHz for peak levels and RBW =1 MHz and VBW = 10

Hz or 1/T for average levels).

1. Use radiated spurious emission test procedure described in 5.6 clause. The
transmitter output (antenna port) was connected to the test receiver.

2. Set the PK and AV limit line.

3. Record the fundamental emission and emissions out of the band-edge.

4. Determine band-edge compliance as required.
Refer to section 4.1.2 for details.

Refer to section 3 for details

Transmitter mode
Pass

Frequency (MHz) ‘

2412 Ant. Polar.

Horizontal

Detector: Peak

Detector: AV

[ Keysight Spectrum Anshyzer - Swept 52
k.

Marker 1 2.412120000000 GHz
FHO:

Ref Offset 10 dB
Ref 110.00 dBpV

[ Wersight Spectrum Ansbyaer - Swept 54
Ao R
Avg Type: Log-Pwr

el A i Marker 1 2.411160000000 GHz -

Ref Offset 10 dB
Ref 110.00 dBpvV

Stop 2.43000 GHz

'Start 2.31000 GHz
Sweep 1.000 ms (1001 pts) HR

es BW 1.0 MHz

#VBW 10 Hz

A ALcN

Avg Type: Log-Pwr
Avg|Hold: 8100

‘Stop 2.43000 GHz|
Sweep 9.357 s (1001 pts)

X
241212 GHz|

¥ FUNCTION
97.637 dBuV.

X
241116 GHz |

2.0 0GHz| £4.348 uV %H : 23900GHz :3 ;:3 =S=¥
-
-
Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MH2z) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)
2390.000 54.346 74 41.530 54 Pass
2386.44 55.521 74 - - Pass
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Frequency (MHz) | 2412

Ant. Polar. ‘ Vertical

Detector: Peak

Detector: AV

[ Veyight Spectrum Anaiyzer - Saept 54
& 0 11:48:13 At e
Avg Type: Log-Pwr ™
oo Trig: FreeRun Avg|Hold:>100/100
Atten: 10 4B

R
Marker 1 2.412120000000 GHz
PNO:

Ref Offset 10 dB
Ref 110.00 dBpV

Stop 2.43000 GHz|

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

[ Keysight Spectrum Anshyzer - Saept A
R

Marker 1 2.411280000000 GHz
NG Tost (o Trig: Free Run
\FGainLow Atten: 10 B

Ly

Avg Type: Log-Pwr
AvglHold: 21100

Ref Offset 10 dB
Ref 110.00 dBpvV

Stan 2.31000 GHz Stop 2.43000 GHz|

#VBW 10 Hz Sweep 9.357 s (1001 pts)

FUNCTIO FUNCTION WETH

96.610 dBuV |

64669 dBuV|
_—_
—
S -

x
241212 GHz|
2.390 00 GHZ,

X
241128 GHz |
2,390 00 GHz |

92.819 dBUV — —
41.509 dBuV
1}

=3 sTaTUS

Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MH2z) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)

2390.000 54.669 74 41.509 54 Pass

Frequency (MHz) ‘ 2462 Ant. Polar. ‘ Horizontal

Detector: Peak

Detector: AV

e —
Asicn
Avg Typs: Log-Pur
~— Trig: Free Run Avg|Hold:>100/
Atten: 10 dB

Marker 1 2.462050000000 GHz

Ref Offset 10 dB.
Ref 110.00 dBpV

Starl 2.45000 GHz Stop 2.50000 GHz

Sweep 1.000 ms (1001 pts)

[ Keysight Spectrum Anshyzer - Swept A
k.

Marker 1 2.461150000000 GHz
PNO:Fast ) Trig: FreeRun
IFGainiLow Atten: 10 dB

At
Avg Type: Log-Pwr
Avg|Hold: 4100

Mkr1 2.461 15 GHZ

Ref Offset 10 dB 94.291 dBpV|

Ref 110.00 dBpV

SIEI‘I 2.45000 GHz ‘Stop 2.50000 GHz|

Sweep 3.899 s (1001 pts)

97.997 dBuV|
54,456 dBUV.

X
2.462 06 GHz|
2.483 50 GHz |

%
246115 GHz |
2,483 50 GHz|

94, 2"1 dBuV
41.492 dBuV .

Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MHz2) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)
2483.500 54.456 74 41.492 54 Pass
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Frequency (MHz) ‘

2462

Ant. Polar.

Vertical

Detector: Peak

Detector: AV

[ Keysight Spectrum Ansiyzer - Saept 54

R
Marker 1 2.462050000000 GHz
PNO:

Ref Offset 10 dB
Ref 110.00 dBpV

Start 2.45000 GHz

A

oo Trig: FreeRun
Atten: 10 4B

#VBW 3.0 MHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 2.462 05 GHZ
97.533 dBpV|

Stop 2.50000 GHz|
Sweep 1.000 ms (1001 pts)

[ Keysight Spectrum Anshyzer - Saept A
R

Marker 1 2.461200000000 GHz

PNO: Fast (30
1FGain:Low

Ref Offset 10 dB
Ref 110.00 dBpvV

Start 2.45000 GHz

Ly

Trig: Free Run
Atten: 10 dB

#VBW 10 Hz

Avg Type: Log-Pwr
AvglHold: 41100

‘Stop 2.50000 GHz|
Sweep 3.899 s (1001 pts)

x
2462 06 GHz |
2,483 60 GHz |

FUNCTION | FUNCTION

T

FUNCTION VALUE >

97.633 dBUV -
53.603 dBLY
Y

FUNCT

2461 20 GHz | 93.899 dBuV |
! 248350 GHz | 41.419 dBuV |
r 1] N

Marker 1 2.413440000000 GHz

Ref Offset 10 dB
Ref 110.00 dBpV

PHO: Fast () Trig: FreeRun
IFGain:Low

ry

Atten: 10 dB.

Avg Type: Log-Pwr

AvglHold:>100/100

Stop 2.43000 GHz
Sweep 1.000 ms (1001 pts)

Marker 1 2.413200000000 GHz

ry

PNO:Fast () Trig: FreeRun

IFGain:Low

Ref Offset 10 dB
Ref 110.00 dBpV

Atten: 10 dB.

Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MH2z) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)
2483.500 53.603 74 41.419 54 Pass
802.11g
Frequency (MHz) ‘ 2412 Ant. Polar. ‘ Horizontal
Detector: Peak Detector: AV

Avg Type: Log-Pwr

AvglHold:>100/100

‘Stop 2.43000 GHz|
Sweep 124.8 ms (1001 pts)

2413 44 GHz|
2.390 0 GHz |

98.832 dBuV|
62072 dBuV.

2413 20 GHz|
23900GHz

89,106 dEuV |
41,319 dBuV.

Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MHz2) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)
2390.000 62.072 74 43.319 54 Pass
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Frequency (MHz) ‘
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Ant. Polar. ‘ Vertical

Detector: Peak

Detector: AV

[ Keysight Spectrum Ansiyzer - Saept 54

R
Marker 1 2.412120000000 GHz
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Ref Offset 10 dB
Ref 110.00 dBpV

A

oo Trig: FreeRun
Atten: 10 4B

#VBW 3.0 MHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

L1:46:05 AMFeb

Mkr1 2.412 12 GHz
99.291 dBpV|

Stop 2.43000 GHz,
Sweep 1.000 ms (1001 pts)

[ Keysioht Spectrum Anshyzer - Swept 54
R
Marker 1 2.413080000000 GHz

Y L
Avg Type: Log-Pwr
AvgiHold:>100H00

Trig: Free Run

PNO: Fast (30
Atten: 10 dB
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Ref Offset 10 dB
Ref 110.00 dBpvV

Stop 2.43000 GHz|
Sweep 124.8 ms (1001 pts)

Stan 2.31000 GHz
#VBW 750 Hz

X
241308 GHz |
2,390 00 GHz |

88.024 dBUV — —
43185 dBuV
1}

Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MH2z) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)
2390.000 58.688 74 43.185 54 Pass
2389.920 59.945 74 - - Pass
Frequency (MHz) ‘ 2462 Ant. Polar. Horizontal

Detector: Peak

(= Xeysight Spectrum Analyzer - Swept SA

TR
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Ref Offset 10 dB.
Ref 110.00 dBpV

&
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AvglHold:>100/100
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Stop 2.50000 GHz
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Disblay Line 84,00 dBLY PNG: Fost 0 Trig: Free Run Avg|Held:>100/100
I

Gain:Low Atten: 10 dB

Mkr1 2.462 75 GHZ

Ref Offset 10 dB 89.311 dBpV|
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Sweep 52.00 ms (1001 pts)
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2,461 90 GHz

2.483 50 GHz |

FUNCTIO CTH

[T) 311 dB
43991 dBuV
]

%
246275 GHz|
2483 50 GHz |

Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MHz2) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)

2483.500 56.744 74 43.991 54 Pass

2486.100 59.834 74 - - Pass
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Frequency (MHz)
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Ref Offset 10 dB
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Avg Type: Log-Pwr
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Stop 2.50000 GHz|
Sweep 1.000 ms (1001 pts)

[ Keysioht Spectrum Anshyzer - Swept 54
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Ref Offset 10 dB
Ref 110.00 dBpvV
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Stop 2.50000 GHz|
Sweep 52.00 ms (1001 pts)

FUNCTION VALUE

FUNCTION VALUE

X Y or B
2.460 95 GHz | 89.007 dBuV |
! 248350 GHz | 43.229 dBuV |
r 1] N
N )

Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MH2z) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)
2483.500 58.195 74 43.229 54 Pass
2484.05 61.208 74 - - Pass
802.11n(HT20)
Frequency (MHz) ‘ 2412 Ant. Polar. Horizontal
Detector: AV

Detector: Peak

[ Keysight Specirum Anabyzer - Smept SA
i <
Marker 1 2.412600000000 GHz

Ref Offset 10 dB
Ref 110.00 dBpV

&
o Trig: Free Run
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IFGain:Low Atten: 10 dB

Avg Type: Log-Pwr
AvglHold:>100/100

Stop 2.43000 GHz
Sweep 1.000 ms (1001 pts)

[ Keysight Spectrum Anshyzer - Swept A

i <
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st D
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Avg Type: Log-Pwr
AvglHold:>100/100

‘Stop 2.43000 GHz|

Sweep 114.1 ms (1001 pts)

241308 GHz|
23900GHz

88,360 dBuV|
41,593 dBuV.

Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MHz2) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)
2390.000 60.430 74 43.593 54 Pass
2389.560 61.088 74 - - Pass
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Ref Offset 10 dB
Ref 110.00 dBpV
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x
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X
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1}

=3 sTaTUS

Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MH2z) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)

2390.000 59.136 74 43.373 54 Pass

Frequency (MHz) ‘ 2462 Ant. Polar. ‘ Horizontal

Detector: Peak

Detector: AV

xe, ight Spectrum Analyzer - Swept 54
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X
2.462 90 GHz|
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2460 95 GHz |
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Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MHz2) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)
2483.500 62.652 74 44.414 54 Pass
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Frequency (MHz) ‘ 2462 Ant. Polar. ‘ Vertical

Detector: Peak Detector: AV
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1001100

‘Stop 2.50000 GHz|
Sweep 47.60 ms (1001 pts)

#VBW 3.0 MHz

x
2,458 80 GHz |
2,483 60 GHz |
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FUNCTION VALUE

X
2461 00 GHz |
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Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MH2z) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)
2483.500 58.282 74 44.097 54 Pass
2484.450 58.680 74 - - Pass
Note:

1) Through Pre-scan transmitting mode with all kind of modulation and data rate, find the 1Mbps of rate is the
worst case of 802.11b; 6Mbpsof rate is the worst case of 802.11g; MCSO of rate is the worst case of
802.11n(HT20), and then Only the worst case is recorded in the report.

2) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading - Correct Factor
Correct Factor = Preamplifier Factor— Antenna Factor—Cable Factor
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5.8 Conducted Emissions

Test Requirement: 47 CFR Part 15C Section 15.207
Test Method: ANSI C63.10
Test Frequency Range: 150KHz to 30MHz
Limit:
Limit (dBuv)
Frequency range (MHz) -
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* The limit decreases linearly with the logarithm of the frequency in the range
0.15 MHz to 0.50 MHz.

NOTE : The lower limit is applicable at the transition frequency

Test Procedure: Test frequency range :150KHz-30MHz
1) The mains terminal disturbance voltage test was conducted in a shielded
room.
2) The EUT was connected to AC power source through a LISN 1 (Line
Impedance Stabilization Network) which provides a 50Q/50uH + 5Q linear
impedance. The power cables of all other units of the EUT were connected
to a second LISN 2, which was bonded to the ground reference plane in the
same way as the LISN 1 for the unit being measured. A multiple socket outlet
strip was used to connect multiple power cables to a single LISN provided
the rating of the LISN was not exceeded.
3) The tabletop EUT was placed upon a non-metallic table 0.8m above the
ground reference plane. And for floor-standing arrangement, the EUT was
placed on the horizontal ground reference plane,
4) The test was performed with a vertical ground reference plane. The rear
of the EUT shall be 0.4 m from the vertical ground reference plane. The
vertical ground reference plane was bonded to the horizontal ground
reference plane. The LISN 1 was placed 0.8 m from the boundary of the unit
under test and bonded to a ground reference plane for LISNs mounted on
top of the ground reference plane. This distance was between the closest
points of the LISN 1 and the EUT. All other units of the EUT and associated
equipment was at least 0.8 m from the LISN 2.
5) In order to find the maximum emission, the relative positions of equipment
and all of the interface cables must be changed according to ANSI C63.10
on conducted measurement.

Test Setup: Refer to section 4.1.3 for details.
Instruments Used: Refer to section 3 for details
Test Mode: Transmitter mode

Test Results: See note 1.

Note: 1. There is a separate report for the AC Power Line Conducted Emission test.
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APPENDIX 1 PHOTOGRAPHS OF TEST SETUP

See test photographs attached in Appendix 1 for the actual connections between Product
and support equipment.

APPENDIX 2 PHOTOGRAPHS OF EUT CONSTRUCTIONAL
DETAILS

Refer to Appendix 2 for EUT external and internal photographs.

*** End of Report ***
The test report is effective only with both signature and specialized stamp. The result(s) shown in this report
refer only to the sample(s) tested. Without written approval of UnionTrust, this report can’t be reproduced

except in full.
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