Intertek FCC ID: 2AJM2UTEC2017

RF TEST REPORT for Intentional Radiator
No. 161001034SHA-001

Applicant : Ningbo UTEC Electric Co., Ltd

CNB8, Far-East Industry Park, YUYAO CITY,
Zhejiang Province

Manufacturer : Ningbo UTEC Electric Co., Ltd

CNB8, Far-East Industry Park, YUYAO CITY,
Zhejiang Province

Product Name : Surface-mounted luminaire with LED

Type/Model : 6324-CAM

SUMMARY
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Description of Test Facility

Name: Intertek Testing Services Limited Shanghai
Address: Building No.86, 1198 Qinzhou Road(North), Shanghai 200233, P.R.
China

FCC Registration Number: 236597
IC Assigned Code: 2042B-1

Name of contact: Jonny Jing
Tel: +8621 61278271
Fax: +86 21 54262353
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Intertek FCC ID: 2AJM2UTEC2017

1. Test Summary

This report applies to tested sample only. This report shall not be reproduced in part without
written approval of Intertek Testing Service Shanghai Limited.

Test Items FCC Reference Result
Minimum 6dB Bandwidth 15.247(a)(2) Pass
Output power 15.247(b) Pass
Power spectrum density 15.247(e) Pass
Emissions in non-restricted 15.247(d) Pass

frequency bands

Emissions in restricted frequency 15.247(d) &

bands 15.205 & 15.209 Pass

Power line conducted emission 15.207 NA

Note: NA =Not Applicable

Page 4 of 65
TTRF15.247_V1 ©2015Intertek



Intertek FCC ID: 2AJM2UTEC2017

2. General Information

2.1 Applicant Information
Applicant : Ningbo UTEC Electric Co., Ltd

CN8, Far-East Industry Park, YUYAO CITY,
Zhejiang Province

Name of contact : WANG DITING
Tel : 0086-574-62760549
Fax : /

Manufacturer : Ningbo UTEC Electric Co., Ltd

CN8, Far-East Industry Park, YUYAO CITY,
Zhejiang Province

2.2 ldentification of the EUT

Equipment : Surface-mounted luminaire with LED
Type/model : 6324-CAM
FCCID : 2AJM2UTEC2017
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FCC ID: 2AJM2UTEC2017

2.3 Technical specification

Operation Frequency
Band
Type of Modulation

EUT Modes of
Modulation

Channel Number

Description of EUT

Port identification
Rating

Antenna

Declared Temperature
range

Category of EUT
EUT type

Sample received date

Sample Identification
No

Date of test

2412~2462 MHz

CCK,BPSK,QPSK,DSSS,0FDM
OFDM(BPSK,QPSK,16QAM,64QAM)

802.11b/g;
802.11n HT20,HT40;

11Channel for 2412MHz~2462MHz for 11b,11g,11n(H20);
7 Channel for 2422MHz~2452MHz for 11n HT40;

The EUT is a Wi-Fi luminaire with LED, it support 2.4G band,
and there have only one model. We tested it and listed the 2.4G
band results in this report.

/
120Vac, 60Hz, 38W

1.8dBi Integral PCB Antenna
0°C ~ 50°C

Class B
X] Table top[_] Floor standing
November 18, 2016

*0161118-01-001*

November 18, 2016 ~ December 5, 2016
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Intertek

3. Test Specification

3.1 Instrument list

Selected Equipment Type Manu. Internal no. Cal. Date Due date
X PXA Analyzer N9030A Agilent EC5338 2016/3/4 2017/3/3
Vector SG N5182B Agilent EC5175 2016/3/4 2017/3/3
X Power sensor U2021XA Agilent EC5338-1 2016/3/4 2017/3/3
MXG Analog SG N5181A Agilent EC5338-2 2016/3/4 2017/3/3
Power meter N1911A/N1921A Agilent EC4318 2016/4/10 2017/4/9
EMI Receiver ESCS 30 R&S EC 2107 2016/10/19 | 2017/10/18
AM.N. ESH2-Z5 R&S EC3119 2015/12/16 | 2017/12/15
X L.S.N. FCC-TLISN-T8-02 FCC EC3756 2016/2/16 2017/2/15
EMI chamber 3m Albatross EC 3048 2016/5/5 2017/5/4
Test Receiver ESIB 26 R&S EC 3045 2016/10/19 | 2017/10/18
X Test Receiver ESCI 7 R&S EC4501 2016/2/24 2017/2/23
Bilog Antenna CBL 6112D TESEQ EC 4206 2016/5/30 2017/5/29
Horn antenna HF 906 R&S EC 3049 2016/9/11 2017/9/10
X Horn antenna HAP18-26W TOYO EC 4792-3 2014/6/12 2017/6/11
Pre-amplifier Pre-amp 18 R&S EC 5262 2016/5/24 2017/5/23
X Pre-amplifier Tpa0118-40 R&S EC 4792-2 2016/4/11 2017/4/10
Shielded room - Zhongyu EC 2838 2016/1/9 2017/1/8

3.2 Test Standard

47CFR Part 15 (2016): Radio Frequency Devices

ANSI C63.10 (2013): American National Standard for Testing Unlicensed Wireless Devices
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3.3 Mode of operation during the test / Test peripherals used

FCC ID: 2AJM2UTEC2017

Operation Frequency each of channel For 802.11b/g/n20/n40

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
Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest
frequency, the middle frequency, and the highest frequency of channel were selected to

erform the test as representatives, and the selected channel see below:

Modulation Lowest(MHz) Middle(MHz) Highest(MHz)
802.11b 2412 2437 2462
802.11¢g 2412 2437 2462

802.11n20 2412 2437 2462

802.11n(HT40) 2422 2437 2452

While testing transmitting mode of EUT, the internal modulation and continuously

transmission was applied.

The test setting software and command is offered by the manufactory.

We have verified the construction and function in typical operation. All the test modes were
carried out with the EUT in transmitting operation, the pre-scan for all data rates in each
modulation and bands was tested, and the worst case was found and used in all test cases.

After this pre-scan, we choose the following table of the data rata as the final test mode.

Modulation Data rate
802.11b 1Mbps
802.11g 6Mbps
802.11n HT20 MCS0
802.11n HT40 MCS0
Duty cycle setting during the transmission is 100% with maximum power setting for all
modulations.
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Test Mode description:

Radiated test construction:
Mode 1: EUT with antenna;

Conducted test construction:
Mode 2: EUT RF port connected to SPA directly;

Test peripherals used:

ftem No DT g ion Band and Model S/No

1 Laptop computer HP ProBook 6470b NA
USB RF

2 Engineering Board / NA

Note: The accessories are used for configuration only and not used during test.
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4. Minimum 6dB Bandwidth
Test result: Pass
4.1 Limit
For systems using digital modulation techniques that may operate in the 902 - 928 MHz, 2400

- 2483.5 MHz and 5725 - 5850 MHz bands, the minimum 6 dB bandwidth shall be at least 500
kHz.

4.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

4.3 Test Procedure and test setup

The minimum 6dB bandwidth per FCC §15.247(a)(2) is measured using the Spectrum
Analyzer according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance v03r05”
for compliance to FCC 47CFR 15.247 requirements(clause 8.1).

a) Set RBW = 100 kHz.

b) Set the video bandwidth (VBW) > 3RBW.

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.
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4.4 Test Protocol

Temperature: 22°C
Relative Humidity: 53%

6dB Emission
Bandwidth
(MH2)

Limit

Mode (MHz)

(@)
I

10.05
10.06
10.07

802.11b

16.57
16.57
16.55

802.11g

17.79
17.79
17.80

802.11n20

36.37
36.37
36.37

802.11n40

T 2|0l ZlrlmZlrlm e
WV
(@]
D

99%
Occupy Limit
Bandwidth (MHz)
(MHz2)

Mode

(@)
I

14.862
14.930
14.942

802.11b

16.494
16.495
16.748

802.11g

NA
17.712

17.709
17.824

802.11n20

35.906
35.920
35917

802.11n40

ol Aol R Edial il k4ol Kdlia

Test plot as follows:
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FCC ID: 2AJM2UTEC2017

802.11b
Frequency L

ru Keysight Spectrum Analyzer - Oc:up\ed BW

| SENSE:INT]

ALIGN AUTO |06:41:48 AM Nov17, 2016

#FGain:Low

[
Center Freq: 2.412000000 GHz
. ) Trig: FreeRun
Cp)
#Atten: 40 dB

TracelDetector

Radio Std: None
Avg|Hold:>10/10
Radio Device: BTS

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth

14.862 MHz
49.994 kHz
10.05 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Clear Write

Average

Max Hold

Sweep 3.733 ms Min Hold

Total Power 22.2 dBm

Detector
Average >
Man

OBW Power
x dB

Frequency M

| SENSE:INT] |

ALIGN AUTO | 06:42:56 AM Nov17, 2016

(
#FGain:Low

Center Freq: 2.437000000 GHz
(o) Trig: Free Run
#Atten: 40 dB

TracelDetector

Radio Std: None
Avg|Hold:>10/10
Radio Device: BTS

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

14.930 MHz
12.747 kHz
10.06 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Clear Write

Average

Max Hold

Sweep 3.733 ms Min Hold

Total Power 20.8 dBm

Detector
Average >
Man

OBW Power
x dB
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Frequency H

FCC ID:

2AIJM2UTEC2017

ru Keysight Spectrum Analyzer - Oc:up\ed BW

| SENSE:INT] ALIGN AUTO  [06:43:24 AM Nov17, 2016

[
Center Freq: 2.462000000 GHz
S Trig: Free Run Avg|Hold:>10/10
#Atten: 40 dB

Radio Std: None

i
#IFGain:Low Radio Device: BTS

TracelDetector

Center 2.462 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms

Total Power 20.9 dBm

Occupied Bandwidth

14.942 MHz
15.049 kHz
10.07 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Clear Write

Average

Max Hold

Min Hold

Detector
Average >
Man

802.11g
Frequency L

rn Keysight Spectrum Analyzer - Occupied BW

[ SEnsE:INT] ALIGN AUTO _ [06:44:01 AM Nav17, 2016

|
Center Freq: 2.412000000 GHz
, ) Trig: FreeRun Avg|Hold:>10/10
.
#IFGain:Low #Atten: 40 dB

Radio Std: None

Radio Device: BTS

: i [T
o -- ------L--
P20 1 S S N N
I N N

Center 2.412 GHz

#Res BW 100 kHz #/BW 300 kHz Sweep 3.733 ms

Total Power 20.4 dBm

Occupied Bandwidth
16.494 MHz
-17.706 kHz
16.57 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Tracel/Detector

Clear Write

Average

Max Hold

Min Hold

|

Detector
Average »

IMSG
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FCC ID: 2AJM2UTEC2017

Frequency M

BE Keysight Spectrum Analyzer - Occupied BW
eysight Spe lyz p
() RF 50 Q DC

| SENSE:INT| |

ALIGN AUTO | 06:44:29 AM Nov17, 2016

Center Freq 2.437000000 GHz

[
#IFGain:Low

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.495 MHz
-22.891 kHz
16.57 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.437000000 GHz
— ) Trig: FreeRun
#Atten: 40 dB

#/BW 300 kHz

Tracel/Detector

Radio Std: None
Avg[Hold:>10/10
Radio Device: BTS

Clear Write

Average

Max Hold

Sweep 3.733 ms Min Hold

Total Power 20.5 dBm

|

Detector
Average >

OBW Power Auto Man
x dB

(
#IFGain:Low

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth

16.748 MHz
59.193 kHz
16.55 MHz

Transmit Freq Error
x dB Bandwidth

= Trig: Free Run
#Atten: 40 dB

#/BW 300 kHz

Frequency H
ri Keysight Spectrum Analyzer - Occupied BW o |
] RF 50Q DC | SENSE:INT| | ALIGN AUTO  [06:45:02 AM Nov17, 2016
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector

Avg[Hold:>10/10
Radio Device: BTS

Clear Write

Average

Max Hold

Sweep 3.733 ms Min Hold

Total Power 24.9 dBm

|

Detector
Average »

OBW Power
x dB

IMSG
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802.11n20
Frequency L

FCC ID: 2AJM2UTEC2017

rn Keysight Spectrum Analyzer - Occupied BW

| SENSE:INT| | ALIGN AUTO  [06:45:36 AM Nov17, 2016

Center Freq: 2.412000000 GHz Radio Std: None
— ) Trig: FreeRun Avg|Hold:>10/10

i
#IFGain:Low ™ #Atten: 40 dB Radio Device: BTS

Center 2.412 GHz

#Res BW 100 kHz #/BW 300 kHz Sweep 3.733 ms

Total Power 21.1 dBm

Occupied Bandwidth

17.712 MHz
2.297 kHz
17.79 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Tracel/Detector

Clear Write

Average

Max Hold

Min Hold

Detector
Average >

|

Man

Frequency M

rn Keysight Spectrum Analyzer - Occupied BW

[ SEnsE:INT] ALIGN AUTO _ [06:46:18 AM Nav17, 2016

|
Center Freq: 2.437000000 GHz
] Trig: Free Run Avg|Hold:>10/10
#Atten: 40 dB

Radio Std: None

i
#IFGain:Low Radio Device: BTS

it N TR i W
o -MI------I_-
F | I I —

Center 2.437 GHz

#Res BW 100 kHz #/BW 300 kHz Sweep 3.733 ms

Total Power 21.1 dBm

Occupied Bandwidth
17.709 MHz
-476 Hz
17.79 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

==

Tracel/Detector

Clear Write

Average

Max Hold

Min Hold

|

Detector
Average »

IMSG
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Frequency H
ru Keysight Spectrum Analyzer - Occupied BW
RF 500 DC | SENSE:INT] | ALIGN AUTO  [06:46:45 AM Nov17, 2016
Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
1 Trig: Free Run Avg|Hold:>10/10

(]
#IFGain:Low ™ #Atten: 40 dB Radio Device: BTS

Clear Write
i |
Average
e |
Max Hold

Center 2.462 GHz
HRes BW 100 kHz #VYBW 300 kHz Sweep 3.733 ms Min Hold

Occupied Bandwidth Total Power 24.8 dBm

17.824 MHz Detector

Average >

Transmit Freq Error 15.109 kHz OBW Power B Man
x dB Bandwidth 17.80 MHz x dB

802.11n40
Frequency L

rn Keysight Spectrum Analyzer - Occupied BW

| SENSE:INT| | ALIGN AUTO  [06:47:50 AM Nov17, 2016
Center Freq: 2.422000000 GHz Radio Std: None Trace/Detector
] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 40 dB

Radio Device: BTS

Clear Write
e |
Average
) —I
Max Hold
|
Center 2422 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms Min Hold
Occupied Bandwidth Total Power 20.0 dBm T |
35.906 MHz Detector
Average »
Transmit Freq Error 44.534 kHz OBW Power

x dB Bandwidth 36.37 MHz x dB

IMSG
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Frequency M

FCC ID:

2AIJM2UTEC2017

Fﬁ Keysight Spectrum Analyzer - Occupied BW
T

500 [ SENSE:INT] ALIGN AUTO _ [06:48:13 AM Nov 17, 2016

[
Center Freq: 2.437000000 GHz
S Trig: Free Run Avg|Hold:>10/10
#Atten: 40 dB

Center Freq 2.437000000 GHz Radio Std: None

(
#FGain:Low

Radio Device: BTS

TracelDetector

Center 2.437 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms

Total Power 19.8 dBm

Occupied Bandwidth

35.920 MHz
25.969 kHz
36.37 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Clear Write

Average

Max Hold

Min Hold

Detector
Average >
Man

Frequency H

Fﬁ Keysight Spectrum Analyzer - Occupied BW
T

RF 00 DC [ SENSE:INT] [ ALIGN AUTO  [06:48:37 AM Nov 17, 2016

Center Freq: 2.452000000 GHz
S Trig: Free Run Avg|Hold:>10/10
#Atten: 40 dB

Center Freq 2.452000000 GHz Radio Std: None

i
#IFGain:Low Radio Device: BTS

TracelDetector

Center 2.452 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms

Total Power 20.0 dBm

Occupied Bandwidth

35.917 MHz
23.947 kHz
36.37 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Clear Write

Average

Max Hold

Min Hold

Detector
Average >
Man
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5. Maximum Conducted Output power
Test result: Pass
5.1 Test limit

[ ] For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least
75 non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850
MHz band: 1 watt

[ ] For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts
X] For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt.

If the transmitting antenna of directional gain greater than 6dBi is used, the power shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi. If there
have a beam forming type, the limit should be the minimum of 30dBm and 30+ (6 —antenna
gain-beam forming gain).

5.2 Test Configuration

Power Meter

RF input

©

EUT

™

Antenna connector

5.3 Test procedure and test setup

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas
Guidance v03r05” for compliance to FCC 47CFR 15.247 requirements (clause 9.1.2).
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5.4 Test protocol

Temperature: 22 °C
Relative Humidity: 53 %

Mode Frequency Reading Limit Margin

(MHz) (dBm) (dBm) (dB)

2412 16.95 30.00 13.05
802.11b 2437 16.70 30.00 13.30
2462 16.55 30.00 13.45

2412 20.23 30.00 9.77

802.11g 2437 20.23 30.00 9.77
2462 20.06 30.00 9.94

2412 23.95 30.00 6.05

802.11n20 2437 24.70 30.00 5.30
2462 24.55 30.00 5.45

2422 20.35 30.00 9.65

802.11n40 2437 20.33 30.00 9.67
2452 20.86 30.00 9.14
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6. Power spectrum density

Test result: Pass
6.1 Test limit
For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8dBm in any 3 kHz band during any time
interval of continuous transmission.
If the transmitting antenna of directional gain greater than 6dBi is used, the power shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi. If there

have a beam forming type, the limit should be the minimum of 8dBm/MHz and 8+ (6 —antenna
gain-beam forming gain).

6.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector
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6.3 Test procedure and test setup

The power output per FCC §15.247(e) was tested according to DTS test procedure of
“KDB558074 D01 DTS Meas Guidance v03r05” (clause 10.2 Method PKPSD) for compliance
to FCC 47CFR 15.247 requirements.

1)
2)
3)
4)
5)
6)
7)
8)
9)

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 < RBW <t 100 kHz.

Set the VBW = 3 X RBW.

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 within the RBW.

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

6.4 Test Protocol

Temperature: 22 °C
Relative Humidity: 53 %

Max . .
Sl Fr(e&lilezr)lcy PSD (dBIr_r:/rsr’]PI(tHz) M(%Eg)'n
(dBmM/100KH2)
2412 6.132 8.00 1.868
802.11b 2437 5.089 8.00 2911
2462 5.043 8.00 2.957
2412 1225 8.00 6.775
802.11¢ 2437 0.971 8.00 7.029
2462 0.545 8.00 7.455
2412 1.692 8.00 6.308
8?122'0“ 2437 1.894 8.00 6.106
2462 1.448 8.00 6.552
2422 11558 8.00 9.558
S(Iﬁ'(}l 2437 2383 8.00 10.383
2452 22,280 8.00 10.280

Test plot as follows:
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802.11b
Frequency L

ru Keysight Spectrum Analyzer - Swept SA

==

RE 500 DC
Marker 1 2.412995280000 GHz

PNO: Wide 5
IFGain:Low

Ref Offset 1.2 dB

EO SBMW Ref 30.00 dBm

Center 2.412000 GHz

#Res BW 100 kHz #VBW

7 Trig: Free Run

SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>100/100

Peak Search

Atten: 40 dB
NextPeak

||
Next Pk Right
|
Next Pk Left
||

Marker Delta

Mkr—RefLvi

)|
More

10f2
Span 15.08 MHz °

000 ms (1001 pts) |

300 kHz Sweep 1

Frequency M

ru Keysight Spectrum Analyzer - Swept SA

==

RF 500 DC

Marker 1 2.436502030000 GHz

IFGain:Low

Ref Offset 1.2 dB

EO SBMW Ref 30.00 dBm

Center 2.437000 GHz

#Res BW 100 kHz #VBW

PNO: Wide (5 Trig: Free Run

SENSE:INT] [ ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>100/100

Peak Search |

NextPeak

Atten: 40 dB

Mkr1 2.436 502 GHz

Next Pk Right
|
Next Pk Left
||
Marker Delta
iE————
Mkr—CF
|
Mkr—RefLvl

)|
More

10f2
Span 15.09 MHz °

Sweep 1.000 ms (1001 pts) |

300 kHz
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Frequency H

ru Keysight Spectrum Analyzer - Swept SA

| = ==

RF 500 DC

.Marker 1 2.461501370000 GHz

Ref Offset 1.2 dB

EO dBidiv  Ref 30.00 dBm

| N A I I
| ﬂ N
NN VETE A FEY Y
9 \AR R S . A A
AN

-10.0

Center 2.462000 GHz
#Res BW 100 kHz

PNO: Wide ()
IFGain:Low

SENSE:INT| ALIGN AUTOD
Avg Type: Log-Pwr

AvglHold:>100/100

[07:26:09 AM

Peak Search

Trig: Free Run
Atten: 40 dB

Mkr1 2.461 501 GHz NextPeak

5.043 dBm |
[

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

||
More

10of2
Span 15.11 MHz =

Sweep 1.000 ms (1001 pts) |

#/BW 300 kHz

802.11g
Frequency L

ru Keysight Spectrum Analyzer - Swept SA

RF 500 DC

Marker 1 2.416151620000 GHz

PNO: Wide (5 Trig: Free Run
IFGain:Low

Ref Offset 1.2 dB

EO SBMW Ref 30.00 dBm

Center 2.41200 GHz
#Res BW 100 kHz

SENSE:INT] [ ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>100/100

Peak Search

NextPeak

== |

Atten: 40 dB

Next Pk Right
|
Next Pk Left
||
Marker Delta
iE————
Mkr—CF
|
Mkr—RefLvl

)|
More

10f2
Span 24.86 MHz °

Sweep 1.000 ms (1001 pts) |

#VBW 300 kHz
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PNO: Wide ()
IFGain:Low

Ref Offset 1.2 dB
Ref 30.00 dBm

Center 2.43700 GHz
#Res BW 100 kHz

IMSG

#/BW 300 kHz

Frequency M
Fﬁ Key=ight Spectrum Analyzer - Swept SA | =N = =
| RF DC SENSE:INT| ALIGN AUTO |D7:28:12 AM Peak S h
Marker 1 2.435732140000 GHz Avg Type: Log-Pwr TRAC e

Trig: Free Run
Atten: 40 dB

AvglHold:>100/100

NextPeak
||
Next Pk Right
|
Next Pk Left
s |
Marker Delta
|
MKr—CF
|
Mkr—RefLvl

More

10of2
Span 24.86 MHz =

Sweep 1.000 ms (1001 pts) _
STATUS

Frequency H

Fﬁ Key=ight Spectrum Analyzer - Swept SA

| RF 500 DC

Marker 1 2.466146610000 GHz
PNO: Wide G,
IFGain:Low

Ref Offset 1.2 dB
Ref 30.00 dBm

Center 2.46200 GHz
#Res BW 100 kHz

IMSG

SENSE:INT| ALIGN AUTO [07:29:30 AM

#/BW 300 kHz

| = == |

Peak Search

NextPeak

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100

Atten: 40 dB

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

More

10of2
Span 24.83 MHz =

Sweep 1.000 ms (1001 pts) _
STATUS
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Ref Offset 1.2 dB
Ref 30.00 dBm

Center 2.41200 GHz
#Res BW 100 kHz

IMSG

Marker 1 2409144170000 GHz

802.11n20
Frequency L
ri Keysight Spectrum Analyzer - Swept SA ==
i RF 500 DC SENSE:INT| ALIGN AUTO __[07:30:14 AM

Avg Type: Log-Pwr Peak Search

PNO: Wide (5 Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 40 dB
NextPeak

||
Next Pk Right
|
Next Pk Left
||

Marker Delta

Mkr—RefLvi

)|
More

10f2
Span 26.69 MHz °

Sweep 1.000 ms (1001 pts) |

#VBW 300 kHz

Frequency M

ri Keysight Spectrum Analyzer - Swept SA
| RF 500 DC

Ref Offset 1.2 dB
Ref 30.00 dBm

Center 243700 GHz
#Res BW 100 kHz

IMSG

Marker 1 2.434144170000 GHz

SENSE:INT] [ ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>100/100

=R
NextPeak

PNO: Wide i, T1rig: FreeRun
IFGain:Low Atten: 40 dB

Next Pk Right
|
Next Pk Left
||
Marker Delta
iE————
Mkr—CF
|
Mkr—RefLvl

)|
More

10f2
Span 26.69 MHz °

Sweep 1.000 ms (1001 pts) |

#VBW 300 kHz
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Frequency H

| = ==

ru Keysight Spectrum Analyzer - Swept SA
[ RF 500 DC

Ref Offset 1.2 dB
10 dBidiv. Ref 30.00 dBm

Center 2.46200 GHz
#Res BW 100 kHz

SENSE:INT| | ALIGN AUTOD |D7:32:23 AM

Avg Type: Log-Pwr TRACE
PNO: Wide () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

Peak Search

Mkr1 2.459 169 8 GHz NextPeak
1.448 dBm |
[

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

More
10f2

Span 26.70 MHz

#VBW 300 kHz Sweep 1.000 ms (1001 pts) |

802.11n40
Frequency L

ru Keysight Spectrum Analyzer - Swept SA

RF 500 DC

Marker 1 2.425546400000 GHz E Avg Type: Log-Pwr

Ref Offset 1.2 dB
10 gBIdIV Ref 30.00 dBm

Center 2.42200 GHz
#Res BW 100 kHz

SENSE:INT| ALIGN AUTO [07:33:14 AM

== |

Peak Search

Mkr1 2.425 55 GHz NextPeak
-1.558 dBm - |

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

Next Pk Right
|
Next Pk Left
||
Marker Delta
iE————
Mkr—CF
|
Mkr—RefLvl

More
10f2

Span 54.56 MHz

#VBW 300 kHz Sweep 1.000 ms (1001 pts) |
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Frequency M

| = ==

Fﬁ Keysight Spectrum Analyzer - Swept SA
[ w 500 DC

Ref Offset 1.2 dB
Ref 30.00 dBm

Center 2.43700 GHz
#Res BW 100 kHz

IMSG

Marker 1 2.444911200000 GHz Avg Type: Log-Pwr TRAC

SENSE:INT| | ALIGN AUTO [07:33:49 AM

Peak Search

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

Mkr1 2.444 91 GHz BERLEEAR
-2.383 dBm |
s

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

More
10f2

Span 54.56 MHz

#VBW 300 kHz Sweep 1.000 ms (1001 pts) _
STATUS

Frequency H

Fﬁ Keysight Spectrum Analyzer - Swept SA
i [ ”F 500 DC

Ref Offset 1.2 dB
Ref 30.00 dBm

Center 2.45200 GHz
#Res BW 100 kHz

IMSG

.Marker 1 2.454182400000 GHz Avg Type: Log-Pwr

SENSE:INT| | ALIGN AUTO [07:34:34 AM

| = == |

Peak Search

Mkr1 2.454 18 GHz BERLEEAR
-2.280 dBm |
s

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

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

More
10f2

Span 54.56 MHz

#VBW 300 kHz Sweep 1.000 ms (1001 pts) _
STATUS

Page 27 of 65
TTRF15.247_V1 ©2015Intertek



Intertek FCC ID: 2AJM2UTEC2017

7. Emissions in non-restricted frequency bands

Test result: Pass
7.1 Test limit
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
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.

7.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

7.3 Test procedure and test setup

The Emission outside the frequency Band per FCC 8 15.247(d) is measured using the
Spectrum Analyzer with the resolutions bandwidth set at 100kHz, the video bandwidth set at
300kHz, and the SPAN>>RBW.

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas
Guidance v03r05” (clause 11.0) for compliance to FCC 47CFR 15.247 requirements.
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7.4 Test Protocol

Temperature: 22 °C
Relative Humidity: 53 %

FCC ID: 2AJM2UTEC2017

Frequenc Results .

Test Mode (I\c/lle) y i | i Limit
2412 Pass Pass
802.11b 2437 Pass Pass
2462 Pass Pass
2412 Pass Pass
802.11g 2437 Pass Pass
2462 Pass Pass

2412 Pass Pass ~20dB
802.11n20 2437 Pass Pass
2462 Pass Pass
2422 Pass Pass
802.11n40 2437 Pass Pass
2452 Pass Pass

Test plot as follows:
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802.11b
Frequency L

FCC ID: 2AJM2UTEC2017

ru Keysight Spectrum Analyzer - Swept SA

==

| SENSE:INT| ALIGN AUTO

|07:41:01 AM Nov17, 2016

Avg Type: Log-Pwr

, ) Trig: FreeRun Avg|Hold:>100/100

™ Atten: 30 dB

IFGaln Low

Ref Offset 1.2 dB
Ref 20.00 dBm

Marker

Select Marker

=
[w)
= 3 o
a Q v

Fixedl>

MKR MODE TRC

== =y

gl N [1[f] 2412585 GHz|
2 IIII]E 2.400 000 GHz -39.947 dBm
1

SCL x FUNCTION FUNCTION WIDTH

i
5.275 dBm

FUNCTION VALUE =~

LI

Properties»

More
10f2

| = ==

| SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr
Fast () Trig: Free Run Avg|Hold:>100/100

PNO: ]
Atten: 30 dB

IFGain:Low

Peak Search

10 dBidiv
Log

Ref Offset1.2 dB
Ref 20.00 dBm

NextPeak

||
Next Pk Right
enfll il |
Next Pk Left
s |
Marker Delta
|

MKr—CF

A ok

FUNCTION

2292 47 GHz 57.| 013 dBm| |
]

FUNCTION WIDTH

FUNCTION VALUE =

|
Mkr—RefLvl

More
10f2
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Fﬁ Key=ight Spectrum Analyzer - Swept SA ===

L RF 500 DC | SENSE:INT] | ALIGN AUTOD [07:43:39 AM Nov 17, 2016 Peak S h
Marker 1 3.765625000000 GHz ] Avg Type: Log-Pwr TRAG el
PNO: Fast () 1rig: Free Run Avg|Hold:>100/100 Y
=
IFGain:Low Atten: 30 dB
NextPeak
Ref Offset 1.2 dB Mkr1 3.765 63 GHZ
Ref 20.00 dBm ~43.073 dBmE
Next Pk Right
e ||
Next Pk Left
e |
Marker Delta
[
#VBW 3.0 MHz R MKr—CF
MKR| MODE TRC| 5CL X G FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
1 376563GHz] 4s07sdem| | | M |
2 [ ) ) Y
- ]
H A A S RN S || MRl
5 [ ) A
6 ) A A s 5555577
7 ) Y |
; [ Y More
10 - ] 10f2
1 S S A N -
IMSG STATUS

ri Keysight Spectrum Analyzer - Swept SA == \-Efﬁ-l

[ RF 509 DC [ SENSE:INT] ALIGN AUTO  [07:44:27 AM Nov 17, 2016
Marker 1 18.845500000000 GHz ) Avg Type: Log-Pwr Tz 4
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 TvrELQ

IFGain:Low Atten: 30 dB

NextPeak
Ref Offset 1.2 dB Mkr1 18.845 500 GHz

Ref 20.00 dBm -42.348 dBm —

Next Pk Right
—=rosruomil I |
Next Pk Left
| B |
Marker Delta

Mkr—CF

Mkr—RefLvi

More
10f2

A

=
i)
[a]
(2]
=
d
@
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Frequency M
Fﬁ Keysight Spectrum Analyzer - Swept SA =R =
| RF 500 DC | SENSE:INT][ ALIGN AUTO |D7:46:S4 AM Now17, 2016
Marker 3 2.483500000000 GHz ) Avg Type: Log-Pwr TG
PNO: Fast () 1rig: Free Run Avg|Hold:>100/100 Y
Co
IFGain:Low Atten: 30 dB Select Markerb
Ref Offset 1.2 dB 3
Ref 20.00 dBm ErEr——
Normal
| | e |
Delta
e |
Fixed!>
I |
Off
MKR| MODE TRC| SCL, X i FUNCTION FUNCTION WIDTH FUNCTIONVALUE = |
[0 N [1[f] 2.437 575 GHz 6399dBm| | | |
P N (1] 2.400 000 GHz 57356dBm[ [ ]
| 2483500GHz| 54817dBm| [ [ | :
iIIIlZIE 2.483 500 GHz 54.817 dBm Properties»

5 I | A . -

6 I I |

| I N

s I ]

9 I r 1] More
10 I r ] 10f2
@ L | [ | B
7 v

IMSG STATUS
ri Keysight Spectrum Analyzer - Swept SA =0 =0 =<
L RF 50Q DC | SENSE:INT] ALIGN AUTO |D?:47:26 AM Now17, 2016
Marker 1 2.282290069300 GHz ) Avg Type: Log-Pwr I 4
(. Trig: Free Run Avg|Hold:>100/100 TrPE
IFGain:Low Atten: 30 dB
NextPeak
Ref Offset1.2 dB

Ref 20.00 dBm Ee——

Next Pk Right
n ]|

Next Pk Left
e |

Marker Delta
]|

Mkr—CF

MKR| MODE TRC| SCL. X Y FUNCTION FUNCTION WIDTH CTIONVALUE =~
0l N [1[f] 2.282 29 GHz £6711dBm| | |
2 I I N A A
1]

H— Mkr—RefLvi

5 =

6 |

7

g More
10 1of2
11 [ R R R B =
7 v

=
i)
[a]
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Fﬁ Key=ight Spectrum Analyzer - Swept SA ===

( RF 500 DC | SENSE:INT] | ALIGN AUTO |D?:4S:S4 AM Now17, 2016 Peak S h
Marker 1 3.724562500000 GHz ] Avg Type: Log-Pwr TRAG el
PNO: Fast () 1rig: Free Run Avg|Hold:>100/100 Y
=
IFGain:Low Atten: 30 dB
NextPeak
Ref Offset 1.2 dB
Ref 20.00 dBm : EE——
Next Pk Right
| |
Next PK Left
i |
Marker Delta
e |
#VBW 3.0 MHz . Mkr—CF
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
1 T YT R E— |
2 Y A A A R
I A R R R
H A A S RN S || MRl
5 1 A A A -
6 T R
7 [ A A A R |
; 1 A A A A More
10 - 10f2
11 I I S WS W SUS———— -
IMSG STATUS

ri Keysight Spectrum Analyzer - Swept SA == \-Efﬁ-l

[ RF 500 DC [ SENSE:INT] ALIGN AUTO | 07:45:56 AM Nov 17, 2016
Marker 1 23.980750000000 GHz . Avg Type: Log-Pwr TRAC 4
[ Trig: Free Run Avg|Hold:>100/100 TvPE[H]

IFGain:Low Atten: 30 dB

NextPeak
Ref Offset 1.2 dB
Ref 20.00 dBm - e |
Next Pk Right
n ]|
Next Pk Left
e |
Marker Delta

Mkr—CF

Mkr—RefLvi

More
10f2

A

=
i)
[a]
(2]
=
d
@
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Frequency H

FCC ID: 2AJM2UTEC2017

ru Keysight Spectrum Analyzer - SWEptSA

| SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr

Trig: Free Run Avg|Hold:>100/100

| = == |

PNO: Fast )
IFGain:Low Atten: 30 dB Select Marker
»
Ref Offset 1.2 dB 2
Ref 20.00 dBm ErEr——
Normal
| | |
Delta
WI
Fixed!>
I |
Off
MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTIONVALUE = |
il N |1 [f] 2462595 GHz| 4. sss T R R | S—
P N [1]f] 2.483 500 GHz 54087dBm[ [ ]
I A R .
i- . Properties»
5 E
6 i |
7
g More
10 10f2
11 [ N I B B -
3 Y
IMSG STATUS
| SENSE:INT] ALIGN AUTO

[07:52:05 AM Nov 17, 2016
TRACE

Avg Type: Log-Pwr
(. Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 30 dB

(=N = |

Ref Offset 1.2 dB

10 dBidiv. Ref 20.00 dBm
g

NextPeak

|
Next Pk Right
o |
Next Pk Left
| B |
Marker Delta

Mkr—CF

MKR MODE TRC| SCL FUNCTION

1 IIII]I] 222: 99 GHz 56 452 dBm —

FUNCTION WIDTH

A

Mkr—RefLvi

More
10f2
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ru Keysight Spectrum Analyzer - SWEptSA

| SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr

[07:55:05 AM Nov 17, 2016

Lo | & ]
Peak Search

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
NextPeak
Ref Offset 1.2 dB
Ref 20.00 dBm Eem—
Next Pk Right
| [ |
Next Pk Left
|
Marker Delta
[ |
#VBW 3.0 MHz MKr—CF
MKR| MODE TRC| 5CL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
1 4.924 76 GHz 42, 815 dBm I |
2 [ B ]
I S I
i I R I i
5 I S I -
5 [ B N ke
7 I B ] '
] [ B ] More
10 I S I 10f2
a | |_§
4 r
IMSG STATUS
| SENSE:INT] ALIGN AUTO

|D?:56122 AM Nov17, 2016
Avg Type: Log-Pwr TRAC
Avg|Hold:>100/100

7 Trig: Free Run

PNO: Fast )
IFGain:Low Atten: 30 dB

Ref Offset 1.2 dB

10 dBidiv. Ref 20.00 dBm
g

MKR MODE TRC| SCL FUNCTION

1 mnn-smm 41 Qu? dBm _

FUNCTION WIDTH

A

(=N = |

NextPeak

|
Next Pk Right
N |
Next Pk Left
| B |

Marker Delta

Mkr—CF

Mkr—RefLvi

More
10f2

=
i)
[a]
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802.11g
Frequency L

ru Keysight Spectrum Analyzer - SWEptSA ==
| [ SENSE:INT] ALIGN AUTO _ [08:23:16 AM Nav17, 2016
Avg Type: Log-Pwr Marker
, ) Trig: FreeRun Avg|Hold:>100/100

=
IFGain:Low Atten: 30 dB Select Marker

Ref Offset 1.2 dB
Ref 20.00 dBm

=
[w)
= 3 o
a Q v

Fixedl>

MKR MODE TRC| SCL x ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~

il N [1[f[ = 2416205GHz|  2583dBm/ [ | |
Pl N [1] 7] 2.400 000 GHz 310682dBm| | 0000 0000 |
a1 0 ]

e
Off
| v ————

Properties»

More
10f2

| = ==

| SENSE:INT][ | ALIGN AUTO |DE:23150 AM Now17, 2016
Avg Type: Log-Pwr TRA Peak Search
- ..

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

NextPeak

Ref Offset 1.2 dB
EO dBidiv__ Ref 20.00 dBm . e |
Next Pk Right
|
Next Pk Left
s |
Marker Delta

MKr—CF

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =

1 IIII]E 2299 89 GHz -56.214 dBm|[ | Esmam e
I N

Mkr—RefLvl

More
10f2

A ok
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ru Keysight Spectrum Analyzer - SWEptSA

| SENSE:INT] ALIGN AUTOD
Avg Type: Log-Pwr

AvglHold:>100/100

[08:24:30 AM Nov 17, 2016

Trig: Free Run

PNO: Fast ()
™ Atten: 30 dB

IFGain:Low

Ref Offset1.2 dB
Ref 20.00 dBm

FUNCTION FUNCTION WIDTH FUNCTION VALUE =

3.781 38 GHz 42 900 dBm

m

A ok

Lo | & ]
Peak Search

NextPeak

s |
Next Pk Right
 issiasisssassiminsesiies. |
Next Pk Left
e |
Marker Delta

MKr—CF

Mkr—RefLvl

More
10f2

IMSG

ru Keysight Spertrum Analyzer - Swept SA

RF 50Q DC | SENSE:INT]

Marker 1 23.746000000000 GHz

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

[08:25:14 AM Nov 17, 2016
TRAC

PNO: Fast () Trig: Free Run

IFGain:Low Atten: 30 dB
NextPeak
Mkr1 23.746 000 GHz
logBidw xffogge(;(;fig?n -42.575 dBm ——
o I I I A A A N R
p I I S P I D D N | next Pk Right
N N R B B R e |
Next Pk Left
_I
Marker Delta
I |
Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =
1 mnn— T
2 S S B ]
H—  —Pll wKr—RerLw
5 I -
| 0 WEeaae
? ] |
: ———
10 ] 10f2
11 [ S S N S —ww -

(=N = |

=
i)
[a]
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Frequency M
rn Keysight Spertrum Analyzer - SprtSA =R =
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8. Radiated Emissions in restricted frequency bands
Test result: Pass

8.1 Test limit

The 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) showed as below:

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3

8.2 Test Configuration

Test receiver
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8.3 Test procedure and test setup

The measurement was applied in a semi-anechoic chamber. While testing for spurious
emission higher than 1GHz, if applied, the pre-amplifier would be equipped just at the output
terminal of the antenna.

Tabletop devices shall be placed on a non-conducting platform with nominal top surface
dimensions 1 m by 1.5 m. For emissions testing at or below 1 GHz, the table height shall be 80
cm above the reference ground plane. For emission measurements above 1 GHz, the table
height shall be 1.5 m.

The turntable rotated 360 degrees to determine the position of the maximum emission level.
The EUT was set 3 meters away from the receiving antenna which was mounted on an antenna
mast. The antenna moved up and down between from Imeter to 4 meters to find out the
maximum emission level.

The EUT was tested according to DTS test procedure of KDB558074 D01 DTS “Meas
Guidance v03r05” for compliance to FCC 47CFR 15.247 requirements.

The radiated emission was measured using the Spectrum Analyzer with the resolutions
bandwidth set as:

RBW = 100 kHz, VBW = 300 kHz (30MHz-1GHz)
RBW = IMHz, VBW = 3MHz (>1GHz for PK);

Remark:

1. Factor= Antenna Factor + Cable Loss (-Amplifier, is employed)

2. Measured level= Original Receiver Reading + Factor

3. Margin = limit — Measured level

4. If the PK measured level is lower than AV limit, the AV test can be elided.

Example:

Assuming Antenna Factor = 30.20dB/m, Cable Loss = 2.00dB,

Gain of Preamplifier = 32.00dB, Original Receiver Reading = 10dBuV.
Then Factor = 30.20 + 2.00 — 32.00 = 0.20dB/m;

Measured level = 10dBuV + 0.20dB/m = 10.20dBuV/m

Assuming limit = 54dBuV/m,

Measured level = 10.20dBuV/m, then Margin = 54 -10.20 = 43.80dBuV/m.
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8.4 Test Protocol
Temperature: 25 °C
Relative Humidity: 55 %

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which
was 20dB lower than the limit line per 15.31(0) was not reported.

30MHz~1GHz, 802.11n20 mode,

Horizontal
Level [dBf/m]
80
70
60
50 r
|
J
40 I
X
X
30 % X a
X
20
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
X MES 1109-H1_red
MES 1109-H1 pre
Vertical
Level [dBf/m]
80
70
60
50 r
|
J
40 " I "
X
% % %
30 %
20
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
X MES 1109-V1_red
MES 1109-V1 pre
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30MHz~1GHz, Test data:

Polarization Frequency Measured level Limits Margin Detector

(MHz) (dBuV/m) (dBuV/m) (dB)
30.00 24.1 40.0 15.9 PK
63.05 22.8 40.0 17.2 PK
105.81 31.0 43.5 12.5 PK
169.96 29.7 43.5 13.8 PK

H 212.73 35.8 43.5 7.7 PK
346.85 31.6 46.0 14.4 PK
360.46 38.3 46.0 7.7 PK
601.50 36.5 46.0 9.5 PK
900.86 41.6 46.0 4.4 PK
41.66 37.5 40.0 2.5 QP
43.61 38.0 40.0 2.0 QP
63.05 354 40.0 4.6 PK
105.81 36.1 43.5 7.4 PK

v 134.97 30.6 43.5 12.9 PK
201.06 38.1 43.5 5.4 PK
346.85 34.3 46.0 11.7 PK
449.88 38.0 46.0 8.0 PK
601.50 37.6 46.0 8.4 PK
900.86 433 46.0 2.7 PK

Note: The worst test result (30MHz to 1GHz) of channel M (2437MHz) was chosen to list in
the report as representative.
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Test result above 1GHz:

The emission was conducted from 1GHz to 25GHz.

FCC ID: 2AJM2UTEC2017

1: 802.11b
Frequenc | Measured . Turn .
Polarity y level ( dléﬁ;l}:n) F(ZCI;()H Ar(lzfnn)na table l\/zzrg)m Remark
(MHz) | (dBuv/m) (deg)
50.12 74 -7.80 100 190 23.88 PK
2390
41.33 54 -7.80 100 190 12.67 AV
105.33 - -7.80 100 190 - PK
Ver/Hor 2412
97.42 - -7.80 100 190 - AV
48.55 74 -2.10 100 190 25.45 PK
4824
40.25 54 -2.10 100 190 13.75 AV
Note: 2412MHz is fundamental signal.
. LT | TR Limit Factor Antenna Turn Margin
Polarity y level @) (dB) (o) table (dB) Remark
(MHz) | (dBuv/m) (deg)
105.37 - -7.80 100 190 - PK
2437
96.24 - -7.80 100 190 - AV
49.43 74 -2.10 100 190 24.57 PK
Ver/Hor 4874
41.22 54 -2.10 100 190 12.78 AV
48.32 74 6.50 100 190 25.68 PK
7311
39.02 54 6.50 100 190 14.98 AV
Note: 2437MHz is fundamental signal.
. LT | TR Limit Factor Antenna Turn Margin
Polarity y level @) (dB) (o) table (dB) Remark
(MHz) | (dBuv/m) (deg)
106.14 - -7.80 100 190 - PK
2462
95.64 - -7.80 100 190 - AV
50.22 74 -7.50 100 190 23.78 PK
2483.5
42.33 54 -7.50 100 190 11.67 AV
Ver/Hor
49.98 74 -2.10 100 190 24.02 PK
4924
38.92 54 -2.10 100 190 15.08 AV
48.26 74 6.50 100 190 25.74 PK
7386
39.45 54 6.50 100 190 14.55 AV
Note: 2462MHz is fundamental signal.
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2: 2.4Gband 802.11g

FCC ID: 2AJM2UTEC2017

Frequenc | Measured . Turn .
Polarity y level ( dléﬁ;l}:n) F(ZCI;()H Ar(lzfnn)na table l\/zzrg)m Remark
(MHz) | (dBuv/m) (deg)
50.44 74 -7.80 100 190 23.56 PK
2390
41.32 54 -7.80 100 190 12.68 AV
108.63 - -7.80 100 190 - PK
Ver/Hor 2412
95.35 - -7.80 100 190 - AV
49.47 74 -2.10 100 190 24.53 PK
4824
36.45 54 -2.10 100 190 17.55 AV
Note: 2412MHz is fundamental signal.
Frequenc | Measured . Turn .
Polarity y level ( dléﬁ;l}:n) F(ZCI;()H Ar(lzfnn)na table l\/zzrg)m Remark
(MHz) | (dBuv/m) (deg)
108.76 - -7.80 100 190 - PK
2437
95.84 - -7.80 100 190 - AV
51.44 74 -2.10 100 190 22.56 PK
Ver/Hor 4874
41.36 54 -2.10 100 190 12.64 AV
46.46 74 6.50 100 190 27.54 PK
7311
39.33 54 6.50 100 190 14.67 AV
Note: 2437MHz is fundamental signal.
. LT | TR Limit Factor Antenna Turn Margin
Polarity y level @) (dB) (o) table (dB) Remark
(MHz) | (dBuv/m) (deg)
109.35 - -7.80 100 190 - PK
2462
96.44 - -7.80 100 190 - AV
50.48 74 -7.50 100 190 23.52 PK
2483.5
42.22 54 -7.50 100 190 11.78 AV
Ver/Hor
51.43 74 -2.10 100 190 22.57 PK
4924
40.47 54 -2.10 100 190 13.53 AV
45.57 74 6.50 100 190 28.43 PK
7386
36.46 54 6.50 100 190 17.54 AV
Note: 2462MHz is fundamental signal.
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FCC ID: 2AJM2UTEC2017

3: 802.11n20
Frequenc | Measured . Turn .
Polarity y level ( dléﬁ;l}:n) F(ZCI;()H Ar(lzfnn)na table l\/zzrg)m Remark
(MHz) | (dBuv/m) (deg)
51.44 74 -7.80 100 190 22.56 PK
2390
42.46 54 -7.80 100 190 11.54 AV
109.47 - -7.80 100 190 - PK
Ver/Hor 2412
92.88 - -7.80 100 190 - AV
49.65 74 -2.10 100 190 24.35 PK
4824
38.48 54 -2.10 100 190 15.52 AV
Note: 2412MHz is fundamental signal.
Frequenc | Measured . Turn .
Polarity y level ( dléﬁ;l}:n) F(ZCI;()H Ar(lzfnn)na table l\/zzrg)m Remark
(MHz) | (dBuv/m) (deg)
109.84 - -7.80 100 190 - PK
2437
92.44 - -7.80 100 190 - AV
47.85 74 -2.10 100 190 26.15 PK
Ver/Hor 4874
39.57 54 -2.10 100 190 14.43 AV
45.58 74 6.50 100 190 28.42 PK
7311
38.42 54 6.50 100 190 15.58 AV
Note: 2437MHz is fundamental signal.
. LT | TR Limit Factor Antenna Turn Margin
Polarity y level @) (dB) (o) table (dB) Remark
(MHz) | (dBuv/m) (deg)
109.44 - -7.80 100 190 - PK
2462
92.54 - -7.80 100 190 - AV
50.37 74 -7.50 100 190 23.63 PK
2483.5
40.45 54 -7.50 100 190 13.55 AV
Ver/Hor
48.46 74 -2.10 100 190 25.54 PK
4924
37.68 54 -2.10 100 190 16.32 AV
45.26 74 6.50 100 190 28.74 PK
7386
38.64 54 6.50 100 190 15.36 AV
Note: 2462MHz is fundamental signal.
Page 60 of 65

TTRF15.247_V1 ©2015Intertek




Intertek

4: 2.4G band 802.11n HT40

FCC ID: 2AJM2UTEC2017

Frequenc

Measured

Turn

. Limit Factor Antenna Margin
Polarity y level table Remark
(MHz) | (dBuv/m) (dBuv/m) (dB) (cm) (@2 (dB)
50.32 74 -7.80 100 190 23.68 PK
2390
41.63 54 -7.80 100 190 12.37 AV
106.33 - -7.80 100 190 - PK
Ver/Hor 2422
91.25 - -7.80 100 190 - AV
48.53 74 -2.10 100 190 25.47 PK
4844
39.58 54 -2.10 100 190 14.42 AV
Note: 2422MHz is fundamental signal.
. HEIIG || I T Limit Factor Antenna Turn Margin
Polarity y level (@) (dB) (G table (dB) Remark
(MHz) | (dBuv/m) (deg)
106.44 - -7.80 100 190 - PK
2437
92.34 - -7.80 100 190 - AV
48.43 74 -2.10 100 190 25.57 PK
Ver/Hor 4874
38.66 54 -2.10 100 190 15.34 AV
45.63 74 6.50 100 190 28.37 PK
7311
38.35 54 6.50 100 190 15.65 AV
Note: 2437MHz is fundamental signal.
. HEIIG || I T Limit Factor Antenna Turn Margin
Polarity y level (@) (dB) (G table (dB) Remark
(MHz) | (dBuv/m) (deg)
107.44 - -7.80 100 190 - PK
2452
90.35 - -7.80 100 190 - AV
47.44 74 -7.50 100 190 26.56 PK
2483.5
38.43 54 -7.50 100 190 15.57 AV
Ver/Hor
47.58 74 -2.10 100 190 26.42 PK
4904
36.58 54 -2.10 100 190 17.42 AV
43.17 74 6.50 100 190 30.83 PK
7356
36.48 54 6.50 100 190 17.52 AV
Note: 2452MHz is fundamental signal.
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9. Power line conducted emission

Test result: Pass
9.1 Limit
Conducted Limit (dBuV)
Frequency of Emission (MHz)
QP AV
0.15-0.5 66 to 56* 56 to 46 *
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.

9.2 Test configuration

e , EUT
\  Peripheral
i devices ! __

i' o _I:I_él_\f_ o i LISN EMI receiver

X For table top equipment, wooden support is 0.8m height table

[ ] For floor standing equipment, wooden support is 0.1m height rack.
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9.3 Test procedure and test set up

The EUT are connected to the main power through a line impedance stabilization network
(LISN). This provides a 50€Q/50uH coupling impedance for the measuring equipment. The
peripheral devices are also connected to the main power through a LISN that provides a
50€Q/50uH coupling impedance with 50Q termination.

Both sides (Line and Neutral) of AC line are checked for maximum conducted interference. In
order to find the maximum emission, the relative positions of equipment and all of the
interface cables must be changed according to ANSI C63.4 on conducted measurement.

The bandwidth of the test receiver is set at 9 kHz.
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9.4 Test protocol
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FCC15AV

N line

FCC15QP

Intertek

dBpv

30.0
MHz
Margin
(dB)
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18.61
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16.07
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Note: The worst test results of channel M (2437MHz, 802.11n20) was chosen to list in the

report as representative.

Test Data:




