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1. General Information

1.1. EUT Description

EUT Type..oieiiiieeei, :

Mobile Phone

Serial NO. coooovvveiiiiieie, :

(n.a, marked #1 by test site)

Hardware Version............... :

214001

Software Version................ :

A0001_12_ 140215

Applicant......cccccceevniniiiinnne. : | Shenzhen OnePlus Science and Technology Co.,Ltd
18C01 Shenye Tairan Building, Binhe Road North, Futian District,
Shenzhen

Manufacturer ...................... . | Shenzhen OnePlus Science and Technology Co.,Ltd

18C01 Shenye Tairan Building, Binhe Road North, Futian District,

Shenzhen

Frequency Range............... :

802.11b/g/n: 2.400GHz - 2.4835GHz
802.11a/n/ac: 5.150GHz- 5.250GHz

5.725GHz- 5.850GHz

Channel Number ................ :

2.4GHz Band:

802.11b/g/n-20MHz: 11
802.11n-40MHz: 7

802.11a/n/ac-20MHz: 5.725GHz- 5.850GHz: 5 Channels

5.150GHz - 5.250GHz: 3 Channels

802.11n/ac-40MHz: 5.725GHz- 5.850GHz: 2 Channels

5.150GHz - 5.250GHz: 2 Channels

Modulation Type................. . | DSSS, OFDM

Antenna Type .....ccccooeeevveens . | PIFAAntenna

Antenna Gain...................... ;| 1.0dBi MAX
Note :
1. 2.4GHz and 5.8GHz bands is applicable to this report, the U-NII band is documented in a separate

report.

2. The EUT is Mobile Phone, it contains WIFI Module operating at 2.4GHz ISM and 5GHz band; it
supports 802.11a, 802.11b, 802.11g, 802.11n,802.11ac and they are all tested in this report.

3. For 802.11b/g/n-20MHz (2.4GHz band), the frequencies allocated is F (MHz) =2412+5*(n-1)
(1<=n<=11). The lowest, middle, highest channel numbers of the EUT used and tested in this report
are separately 1 (2412MHz), 6 (2437MHz) and 11 (2462MHz).

For 802.11n-40MHz, the frequencies allocated is F (MHz) =2412+5*(n-1) (3<=n<=9). The lowest,
middle, highest channel numbers of the EUT used and tested in this report are separately 3
(2422MHz), 6 (2437MHz) and 9 (2452MHz).

4. For 5.8GHz band, 802.11a/n/ac-20MHz: CH149(5745MHz), CH157(5785MHz) and
CH165(5825GHz), 802.11ac/n-40MHz: CH151(5755MHz), CH159(5795MHz) are tested in this report

5. For a more detailed description, please refer to Specification or User's Manual supplied by the

Shenzhen Morlab Communications Technology Co., Ltd Phone: +86 (0) 755 36698555

Web site: http://www.morlab.cn/ Fax: +86 (0) 755 36698525
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applicant and/or manufacturer.
6. The antenna connector of EUT is designed with permanent attachment and no consideration of
replacement.

Shenzhen Morlab Communications Technology Co., Ltd Phone: +86 (0) 755 36698555
Web site: http://www.morlab.cn/ Fax: +86 (0) 755 36698525
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2.

Test Standards and Results

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart C (Wi-Fi, 2.4GHz
ISM band radiators) for the EUT FCC ID Certification:

No.

Identity

Document Title

1

47 CFR Part 15
(10-1-13 Edition)

Radio Frequency Devices

Test detailed items/section required by FCC rules and results are as below:

No. Section Description Result
1 15.203 Antenna Requirement PASS
2 15.247(b) Peak Output Power PASS
3 15.247(a) Bandwidth PASS
4 15.247(d) Conducted Spurious Emission and Band Edge PASS
5 15.247(d) Restricted Frequency Bands PASS
6 15.207 Conducted Emission PASS
7 15.209 ,15.247(d) Radiated Emission PASS
8 15.247(e) Power spectral density (PSD) PASS
9 15.247(i), RF exposure evaluation PASS
1.1307&2.1093

The tests of Conducted Emission and Radiated Emission were performed according to the method of
measurements prescribed in ANSI C63.4 2009.

These RF tests were performed according to the method of measurements prescribed in KDB558074
D01 v03r01 (04/09/2013).

Shenzhen Morlab Communications Technology Co., Ltd

Web site: http://www.morlab.cn/
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2.1. Facilities and Accreditations
2.1.1. Facilities

Shenzhen Morlab Communications Technology Co., Ltd. Morlab Laboratory is a testing organization
accredited by China National Accreditation Service for Conformity Assessment (CNAS) according to
ISO/IEC 17025. The accreditation certificate number is L3572.

All measurement facilities used to collect the measurement data are located at FL.1, Building A, FeiYang
Science Park, Block 67, BaoAn District, Shenzhen, 518101 P. R. China. The test site is constructed in
conformance with the requirements of ANSI C63.10 2009, ANSI C63.4 2009 and CISPR Publication 22;
the FCC registration number is 695796.

2.1.2. Test Environment Conditions

During the measurement, the environmental conditions were within the listed ranges:

Temperature (°C): 15-35

Relative Humidity (%): 30 -60

Atmospheric Pressure (kPa): 86-106
Shenzhen Morlab Communications Technology Co., Ltd Phone: +86 (0) 755 36698555
Web site: http://www.morlab.cn/ Fax: +86 (0) 755 36698525
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3. 47 CFR Part 15C Requirements

3.1. Antenna requirement

3.1.1. Applicable Standard

According to FCC 15.203, an intentional radiator shall be designed to ensure that no antenna other than
that furnished by the responsible party shall be used with the device. The use of a permanently attached

antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this section.

3.1.2. Result: Compliant

The EUT has a permanently and irreplaceable attached antenna. Please refer to the EUT internal photos.
3.2. Peak Output Power

3.2.1. Requirement

According to FCC section 15.247(b)(3), For systems using digital modulation in the 902-928 MHz,

2400-2483.5 MHz, and 5725-5850 MHz bands: The maximum peak conducted output power of the
intentional radiator shall not exceedl Watt.

3.2.2. Test Description

KDB 558074 Section 9.1.3 was used in order to prove compliance.
The measured output power was calculated by the reading of the Power Meter and calibration.

A. Test Setup:

EUT

Power -
meter \

\
(Test Module)

The EUT (Equipment under the test) which is powered by the Battery is coupled to the Power Meter; the
RF load attached to the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to
correct the reading, all test result in power meter.

Shenzhen Morlab Communications Technology Co., Ltd Phone: +86 (0) 755 36698555
Web site: http://www.morlab.cn/ Fax: +86 (0) 755 36698525
Email: info_sz@morlab.cn Page 9 of 130
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B. Equipments List:

Description

Manufacturer

Model

Serial No.

Cal. Date

Cal. Due

Sensor

USB Wideband Power

Agilent

U2021XA

MY52280010

2014.02.26

2015.02.25

3.2.3. Test Result

The lowest, middle and highest channels are selected to perform testing to verify the conducted RF

output peak power of the Module.

3.2.3.1.802.11b Test Mode

Measured Output Peak Power Limit _
Channel Frequency (MHz) Verdict
dBm W dBm
1 2412 10.61 0.011508 PASS
2437 10.84 0.012134 30 PASS
11 2462 10.91 0.012331 PASS
3.2.3.2.802.11g Test mode
Measured Output Peak Power Limit _
Channel Frequency (MHz) Verdict
dBm W dBm
1 2412 9.070 0.008072 PASS
2437 9.720 0.009376 30 PASS
11 2462 9.270 0.008453 PASS
3.2.3.3.802.11n-20MHz Test mode
Measured Output Peak Power Limit _
Channel Frequency (MHz) Verdict
dBm W dBm
1 2412 8.780 0.007551 PASS
2437 9.550 0.009016 PASS
11 2462 9.600 0.009120 20 PASS
149 5745 10.80 0.012023
157 5785 10.40 0.010965
165 5825 10.92 0.012359

Phone: +86 (0) 755 36698555
Fax: +86 (0) 755 36698525
Page 10 of 130
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3.2.3.4.802.11n-40MHz Test mode
Measured Output Peak Power Limit )
Channel Frequency (MHz) Verdict
dBm w dBm W
3 2422 8.96 0.007870 PASS
6 2437 9.36 0.008630 PASS
9 2452 9.05 0.008035 30 1 PASS
151 5755 10.25 0.010593 PASS
159 5795 10.21 0.010495 PASS
3.2.3.5.802.11a Test mode
Measured Output Peak Power Limit )
Channel Frequency (MHz) Verdict
dBm w dBm W
149 5745 10.61 0.011508 PASS
157 5785 10.53 0.011298 30 1 PASS
165 5825 10.80 0.012023 PASS
3.2.3.6. 802.11ac-20MHz
Measured Output Peak Power Limit _
Channel Frequency (MHz) Verdict
dBm W dBm w
149 5745 10.60 0.011482 PASS
157 5785 10.65 0.011614 30 1 PASS
165 5825 10.63 0.011561 PASS
3.2.3.7.802.11ac-40MHz Test mode
Measured Output Peak Power Limit _
Channel Frequency (MHz) Verdict
dBm W dBm W
151 5755 7.55 0.005689 30 1 PASS
159 5795 7.48 0.005598 PASS
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Report No.: SZ14030227W05

3.3. Bandwidth
3.3.1. Requirement

According to FCC section 15.247(a) (2), Systems using digital modulation techniques 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.

3.3.2. Test Description

A. Test Set:

The EUT which is powered by the Battery, is coupled to the Spectrum Analyzer; the RF load attached to
the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct the reading.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In order to
make an accurate measurement, set the span greater than RBW.

KDB 558074 Section 8.1 Option 1 was used in order to prove compliance.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date Cal. Due
EXA Signal Analzyer | Agilent N9010A MY51440152 | 2014.02.26 | 2015.02.25

3.3.3. Test Result

The lowest, middle and highest channels are selected to perform testing to record the 6 dB bandwidth of
the Module.

3.3.3.1.802.11b Test mode

A. Test Verdict:

Frequency 6 dB Bandwidth .
Channel Limits(kHz) Result
(MHz) (MHz)
1 2412 9.046 2500 PASS
6 2437 8.571 2500 PASS
Shenzhen Morlab Communications Technology Co., Ltd Phone: +86 (0) 755 36698555
Web site: http://www.morlab.cn/ Fax: +86 (0) 755 36698525
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Report No.: SZ14030227W05

Frequenc 6 dB Bandwidth
Channel 2 y Limits(kHz) Result
(MHz) (MHZz)
11 2462 9.026 2500 PASS
B. Test Plots

| [ SENSEINT[SOURCE OFF |
Center Freq: 2.412000000 G|
) Trig:Free Run Avglt

‘Gain:low | #Atten:6 dB

405:17 PM Apr 23, 2014
ie Std: Nonhe

ie Device: BTS

#VBW 300 kHz

870 MHz

184.86 kHz
9.046 MHz

dign Now, All requires

(Channel 1: 2412MHz @ 802.11b)

Shenzhen Morlab Communications Technology Co., Ltd Phone: +86 (0) 755 36698555
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Report No.: SZ14030227W05

| | SEMSEUNT]SOURCE OFF | §06: 12 PM Apr 23, 2014
Hz Center Freq: 2.437000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

67.391 kHz OBW Power|
8.571 MHz x dB

dign Now, All requires

(Channel 6: 2437 MHz @ 802.11b)

| | SEMSEUNT]SOURCE OFF | §06:47 PM Apr 23, 2014
Hz Center Freq: 2.462000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

-216.38 kHz OBW Power|
9.026 MHz x dB

dign Now, All requires

(Channel 11: 2462MHz @ 802.11b)
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Report No.: SZ14030227W05

3.3.3.2.802.11g Test mode

A. Test Verdict:

Frequency 6 dB Bandwidth | Limits
Channel Result
(MHz) (MHz) (kHz)
1 2412 16.39 =500 PASS
6 2437 16.38 =500 PASS
11 2462 15.76 =500 PASS
B. Test Plots:

[ | SEMSEIMT|SOURCE OFF 40922 PM Apr 73, 2014

Center Freq: 2.412000000 G| io Std: None
Trig: Free Run Avglt
“Gain:| L[,w #Atten: 6 dB ie Device: BTS

#VBW 300 kHz

72.677 kHz
16.39 MHz

dign Now, All requires

(Channel 1: 2412MHz @ 802.119)
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Report No.: SZ14030227W05

| | SEMSEUNT]SOURCE OFF | §06:42 PM Apr 23, 2014
Hz Center Freq: 2.437000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

-30.205 kHz OBW Power|
16.38 MHz x dB

dign Now, All requires

(Channel 6: 2437MHz @ 802.11Q)

| | SEMSEUNT]SOURCE OFF | §07:49 PM Apr 23, 2014
Hz Center Freq: 2.462000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

-64.033 kHz OBW Power|
15.76 MHz x dB

dign Now, All requires

(Channel 11: 2462MHz @ 802.11Q)

Shenzhen Morlab Communications Technology Co., Ltd Phone: +86 (0) 755 36698555
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Report No.: SZ14030227W05

3.3.3.3.802.11n-20 Test mode

A. Test Verdict:

Frequency 6 dB Bandwidth Limits
Channel Result

(MHz) (MHz) (kHz)

1 2412 17.19 2500 PASS

6 2437 17.60 2500 PASS

11 2462 16.68 2500 PASS

149 5745 17.58 2500 PASS

157 5785 17.59 2500 PASS

165 5825 17.59 2500 PASS

B. Test Plots:

| | SEMSEUNT]SOURCE OFF | 51020 PM Apr 23, 2014
Hz Center Freq: 2.412000000 G| io Std: None

o Trig: Free Run Avglt
“Gain:Low #Atten: 6 dB ie Device: BTS

f21 MHz

48.362 kHz
17.19 MHz

dign Now, All requires

(Channel 1: 2412MHz @ 802.11n-20)

Shenzhen Morlab Communications Technology Co., Ltd Phone: +86 (0) 755 36698555
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Report No.: SZ14030227W05

| | SEMSEUNT]SOURCE OFF | 51100 PM Apr 23, 2014
Hz Center Freq: 2.437000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

-17.200 kHz OBW Power|
17.60 MHz x dB

dign Now, All requires

(Channel 6: 2437MHz @ 802.11n-20)

| | SEMSEUNT]SOURCE OFF | 51137 PM Apr 23, 2014
Hz Center Freq: 2.462000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

-A7.770 kHz OBW Power|
16.68 MHz x dB

dign Now, All requires

(Channel 11: 2462MHz @ 802.11n-20)
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Report No.: SZ14030227W05

| | SEMSEUNT[SOURCE OFF | 5100 PM Apr 23, 2014
Hz Center Freq: 5.745000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

5.042 kHz OBW Power|
17.58 MHz x dB

dign Now, All requires

(Channel 149: 5745MHz @ 802.11n-20)

| | SEMSEUNT]SOURCE OFF | 51356 PM Apr 23, 014
Hz Center Freq: 5.785000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

-15.657 kHz OBW Power|
17.59 MHz x dB

dign Now, All requires

(Channel 157: 5785MHz @ 802.11n-20)

Shenzhen Morlab Communications Technology Co., Ltd Phone: +86 (0) 755 36698555
Web site: http://www.morlab.cn/ Fax: +86 (0) 755 36698525
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Report No.: SZ14030227W05

| | SEMSEUNT]SOURCE OFF | §1%04 PM Apr 23, 014
Hz Center Freq: 5.825000000 G| io Std: None
) Trig:Free Run Avglt

“Gain:Low | #Atten: 6 dB io Device: BTS

#VBW 300 kHz

72 MHz

-21.8676 kHz
17.59 MHz HB

dign Now, All requires

(Channel 165: 5825MHz @ 802.11n-20)
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Report No.: SZ14030227W05

3.3.3.4.802.11n-40 Test mode

A. Test Verdict:

Frequency 6 dB Bandwidth Limits
Channel Result
(MHz) (MHz) (kHz)
3 2422 35.11 2500 PASS
6 2437 35.47 2500 PASS
9 2452 35.10 2500 PASS
151 5755 35.34 2500 PASS
159 5795 35.65 2500 PASS
B. Test Plots:

| | SEMSEUNT]SOURCE OFF | 51601 PM Apr 23, 2014
Center Freq: 2.422000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

41 MHz

31.471 kHz
35.11 MHz

dign Now, All requires

(Channel 3: 2422MHz @ 802.11n-40)

Shenzhen Morlab Communications Technology Co., Ltd Phone: +86 (0) 755 36698555
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Report No.: SZ14030227W05

| | SEMSEUNT]SOURCE OFF | 517119 PM Apr 23, 2014
Hz Center Freq: 2.437000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

36.665 kHz OBW Power|
35.47 MHz x dB

dign Now, All requires

(Channel 6: 2437MHz @ 802.11n-40)

| | SEMSEUNT]SOURCE OFF | 41603 PM Apr 23, 2014
Hz Center Freq: 2.452000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

f76 MIHz

-28.256 kHz
35.10 MHz

dign Now, All requires

(Channel 9: 2452MHz @ 802.11n-40)

Shenzhen Morlab Communications Technology Co., Ltd
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Report No.: SZ14030227W05

| | SEMSEUNT]SOURCE OFF | § 19653 PM Apr 23, 2014
Hz Center Freq: 5.755000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

4.487 kHz OBW Power|
35.34 MHz x dB

dign Now, All requires

(Channel 151: 5755MHz @ 802.11n-40)

| | SEMSEUNT]SOURCE OFF | §2153 PM Apr 23, 2014
Hz Center Freq: 5.795000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

-5.129 kHz OBW Power|
35.65 MHz x dB

dign Now, All requires

(Channel 159: 5795MHz @ 802.11n-40)

Shenzhen Morlab Communications Technology Co., Ltd Phone: +86 (0) 755 36698555
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3.3.3.5.802.11a Test mode

A. Test Verdict:

Frequency 6 dB Bandwidth Limits
Channel Result
(MHz) (MHz) (kHz)
149 5745 16.37 =500 PASS
157 5785 16.37 =500 PASS
165 5825 16.34 =500 PASS
B. Test Plots:

| | SEMSEUNT[SOURCE OFF | 152,46 PIM Apr 23, 20114
Center Freq: 5.745000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

-9.096 kHz
16.37 MHz

dign Now, All requires

(Channel 149: 5745MHz @ 802.11a)

Shenzhen Morlab Communications Technology Co., Ltd Phone: +86 (0) 755 36698555
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Report No.: SZ14030227W05

| | SEMSEUNT]SOURCE OFF | 153408 P4 Apr 23, 20114
Hz Center Freq: 5.785000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

-19.751 kHz OBW Power|
16.37 MHz x dB

dign Now, All requires

(Channel 157: 5785MHz @ 802.11a)

| | SEMSEUNT]SOURCE OFF | 5419 PIM Apr 23, 20114
Hz Center Freq: 5.825000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

-22.997 kHz OBW Power|
16.34 MHz x dB

dign Now, All requires

(Channel 165: 5825MHz @ 802.11a)

Shenzhen Morlab Communications Technology Co., Ltd Phone: +86 (0) 755 36698555
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Report No.: SZ14030227W05

3.3.3.6.802.11ac-20MHz

A. Test Verdict:

Frequency 6 dB Bandwidth Limits
Channel Result
(MHz) (MHz) (kHz)
149 5745 17.59 =500 PASS
157 5785 17.61 =500 PASS
165 5825 17.59 =500 PASS
B. Test Plots:

| [ SENSEINT[SOURCE OFF |
Center Freq 5.745000000 G|
Trig: Free Run Avglt

“Gain:| L[,w H#Atten: 6 dB

:SE:41 PM Apr 23, 2014
ie Std: Nonhe

ie Device: BTS

#VBW 300 kHz

2.278 kHz
17.59 MHz

dign Now, All requires

(Channel 149: 5745MHz @ 802.11ac-20)
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Report No.: SZ14030227W05

| | SEMSEUNT]SOURCE OFF | 157145 P4 Apr 23, 20114
Hz Center Freq: 5.785000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

-10.503 kHz OBW Power|
17.61 MHz x dB

dign Now, All requires

(Channel 157: 5785MHz @ 802.11ac-20)

| | SEMSEUNT]SOURCE OFF | 15546 PIM Apr 23, 20114
Hz Center Freq: 5.825000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

-16.884 kHz OBW Power|
17.59 MHz x dB

dign Now, All requires

(Channel 165: 5825MHz @ 802.11ac-20)
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Report No.: SZ14030227W05

3.3.3.7.802.11ac-40 Test mode

A. Test Verdict:

Frequency 6 dB Bandwidth Limits
Channel Result
(MHz) (MHz) (kHz)
151 5755 35.45 =500 PASS
159 5795 35.44 =500 PASS
B. Test Plots:

| | SEMSEUNT]SOURCE OFF | S0221 PM Apr 23, 2014
Center Freq: 5.755000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

-361 Hz OBW Power|
35.45 MHz x dB

dign Now, All requires

(Channel 151: 5755MHz @ 802.11ac-40)
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| | SEMSEUNT]SOURCE OFF | §03:40 PM Apr 23, 2014
Hz Center Freq: 5.795000000 G| io Std: None
o Trig: Free Run Avglt
“Gain:Low H#Atten: 6 dB io Device: BTS

#VBW 300 kHz

25 MHz

-4.441 kHz
35.44 MHz HB

dign Now, All requires

(Channel 159: 5795MHz @ 802.11ac-40)

Shenzhen Morlab Communications Technology Co., Ltd Phone: +86 (0) 755 36698555
Web site: http://www.morlab.cn/ Fax: +86 (0) 755 36698525
Email: info_sz@morlab.cn Page 29 of 130




Report No.: SZ14030227W05

3.4. Conducted Spurious Emissions and Band Edge
3.4.1. Requirement

According to FCC section 15.247(c), in any 100kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20dB below that in the 100kHz bandwidth within the
band that contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement.

3.4.2. Test Description

A. Test Set:

The EUT which is powered by the Battery, is coupled to the Spectrum Analyzer; the RF load attached to
the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct the reading.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In order to
make an accurate measurement, set the span greater than RBW.

KDB 558074 Section 11.0 was used in order to prove compliance.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date Cal. Due
EXA Signal Analzyer | Agilent N9010A MY51440152 2014.02.26 | 2015.02.25

3.4.3. Test Result

The measurement frequency range is from 30MHz to the 10th harmonic of the fundamental frequency.
The lowest, middle and highest channels are tested to verify the spurious emissions.

Shenzhen Morlab Communications Technology Co., Ltd Phone: +86 (0) 755 36698555
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Report No.: SZ14030227W05

3.4.3.1.802.11b Test mode

A. Test Verdict:

Measured Max. Limit (dBm)
Frequency ; .
Channel (MHzZ) Out of Band Carrier Calculated Verdict
Emission (dBm) Level -20dBc Limit
1 2412 -58.891 -14.395 -34.395 PASS
6 2437 -58.321 -13.577 -33.577 PASS
11 2462 -57.277 -12.328 -32.328 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.

| [ SENSEINT[SOURCE OFF |
GHz .
3NO: Fast (p Trig: Free Run

‘Gain:Low Atten: 6 dB

2

#VBW 300 kHz

A FUMCTION

2 GHz -14.395 dBm
4 GHz| 58891dBm| |
I

FUMCTION YALUE

dign Now, All requires

(Channel = 1, 30MHz to 25GHz)
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alyzer - Swept SA
= S0 DC | | | SEMSEINT|SOURCE OFF

00000000000 GHz I
PHO: Fast Trig: Free Run

IFGain:Low Atten: 6 dB

Offset21 dB
f 15.00 dBm

pan 80.00 MHz
#VBW 300 kHz

FUMCTION

L ® A4

I 241152 GHz 12526 dBm| |

I 2.400 00 GHz £0790dBm| |
-

dign Now, All requires

(Band Edge @ Channel = 1)

[ | SEMSEIMT|SOURCE OFF

GHz Avg
NO: Fast L, THg:Free Run Avg|t

‘Gain:Low Atten: 6 dB

#VBW 300 kHz

FUMCTION FUMCTION YALUE

-13.677 dBm
B1 GHz £8.321 dBm

dign Now, All requires

(Channel = 6, 30MHz to 25GHz)
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[ | SEMSEIMT|SOURCE OFF
GHz

3NO: Fast (p Trig: Free Run
‘Gain:Low Atten: 6 dB

#VBW 300 kHz

FUMCTION

v
12328dBm| |
b3 GHz| 57.277dBm| |
I N R

[ | SEMSEIMT|SOURCE OFF

Hz "
3NO: Fast (p Trig: Free Run
‘Gain:Low Atten: 6 dB

#VBW 300 kHz

FUMCTION

v
b0 GHz| 12122dBm| |
50 GHz | £3430dBm| |
I S R

(Band Edge @ Channel = 11)

pan 80.00 MHZz

FUMCTION YALUE

dign Now, All requires
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3.4.3.2.802.11g Te

A. Test Verdict:

st mode

Measured Max. Out Limit (dBm)
Frequency - : ;
Channel (MH2) of Band Emission Carrier Calculated Verdict
(dBm) Level -20dBc Limit
1 2412 -57.562 -17.787 -37.787 PASS
6 2437 -59.340 -19.353 -39.353 PASS
11 2462 -57.052 -16.338 -36.338 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.

| | SENSEINT|SOURCE OFF

GHz
3NO: Fast (L, Trig: Free Run

‘Gain:Low Atten: 6 dB

#VBW 300 kHz

A FUMCTION

7 GHz -17.787 dBm

FUNCTIONM YALUE

dign Now, All requires

(Channel = 1, 30MHz to 25GHz)
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| | SENSEINT|SOURCE OFF

Hz Avg
NO: Fast i, T11g:Free Run Avglt

‘Gain:Low Atten: 6 dB

#VBW 300 kHz

FUMCTION

v
14979dBm| |
b0 GHz| 52.620dBm| |
I N R

Hz "
3 ast Gy Trig: Free Run
‘Gain:Low Atten: 6 dB

2

#VBW 300 kHz

A FUMCTION

7 GHz -19.353 dBm
3 59.340 dBm
I

pan 80.00 MHZz

dign Now, All requires

FUNCTIONM YALUE

dign Now, All requires

(Channel = 6, 30MHz to 25GHz)
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| | SENSEINT|SOURCE OFF
GHz

3NO: Fast (L, Trig: Free Run
‘Gain:Low Atten: 6 4B

#VBW 300 kHz

FUMCTION

v
16.336dBm| |
b3 GHz| 57.052dBm| |
I N R

| | SENSEINT|SOURCE OFF

Hz "
3NO: Fast (L, Trig: Free Run
‘Gain:Low Atten: 6 4B

#VBW 300 kHz

FUMCTION

v
74 GHz | -14.819dBm| |
50 GHz| £2115dBm| |
I N R

(Band Edge @ Channel = 11)

pan 80.00 MHZz

FUNCTIONM YALUE

dign Now, All requires
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3.4.3.3.802.11n -20MHz Test mode

A. Test Verdict:

Measured Max. Out Limit (dBm)
Frequency - : ;
Channel (MH2) of Band Emission Carrier Calculated Verdict
(dBm) Level -20dBc Limit

1 2412 -58.010 -18.039 -38.039 PASS

6 2437 -57.668 -18.642 -38.642 PASS

11 2462 -57.341 -15.771 -35.771 PASS
149 5745 -43.640 -11.434 -31.434 PASS
157 5785 -43.538 -12.930 -32.930 PASS
165 5825 -43.515 -12.262 -32.262 PASS

B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.

| | SENSEINT|SOURCE OFF 137:21 PM Apr 23, 2014

GHz "
3NO: Fast (L, Trig: Free Run
‘Gain:Low Atten: 6 4B

#VBW 300 kHz

M FUNCTION FUNCTION YALUE
7 GHz -18.03% dBm

dign Now, All requires

(Channel = 1, 30MHz to 25GHz)
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alyzer - Swept SA
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| [ SENSEINT[SOURCE OFF |

Avg

3NO: Fast (L, Trig: Free Run Avglt
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dign Now, All requires

FUNCTIONM YALUE

dign Now, All requires

(Channel = 6, 30MHz to 25GHz)

Shenzhen Morlab Communications Technology Co., Ltd

Web site: http://www.morlab.cn/

Email: info_sz@morlab.cn

Phone: +86 (0) 755 36698555
Fax: +86 (0) 755 36698525
Page 38 of 130



Report No.: SZ14030227W05

| | SENSEINT|SOURCE OFF
GHz

3NO: Fast (L, Trig: Free Run
‘Gain:Low Atten: 6 4B

#VBW 300 kHz

FUMCTION

5. 771 dBm| |
b6 GHz | 57.341dBm| |
N I

dign Now, All requires

(Channel = 11, 30MHz to 25GHz)
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FUMCTION FUNCTIONM YALUE
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-

dign Now, All requires

(Band Edge @ Channel = 11)
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| | SENSEINT|SOURCE OFF

3NO: Fast (L, Trig: Free Run
‘Gain:Low Atten: 14 dB

-

#VBW 300 kHz

FUMCTION
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1.434dBm| |
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I N R
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Hz Avg
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FUMCTION
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FUNCTIONM YALUE

dign Now, All requires

(Band Edge@ Channel = 149)
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| | SENSEINT|SOURCE OFF

3NO: Fast (L, Trig: Free Run
‘Gain:Low Atten: 14 dB

#VBW 300 kHz

FUMCTION

v
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43538dBm| |
I N R

| | SENSEINT|SOURCE OFF

3NO: Fast (L, Trig: Free Run
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#VBW 300 kHz

A FUMCTION FUNCTIONM YALUE

12.262 dBm

dign Now, All requires

(Channel = 165, 30MHz to 40GHz)
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alyzer - Swept SA
FEIG e T | e S A O |
50000000000 GHz

PHO: Fast ) Trig: Free Run
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Offset21 dB
T 5.00 dBm

N
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v
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® FUMCTION

FUNCTIONM YALUE

dign Now, All requires

(Band Edge@ Channel = 165)

3.4.3.4.802.11n -40MHz Test mode

A. Test Verdict:

Measured Max. Out Limit (dBm)
Frequency - : ;
Channel (MH2) of Band Emission Carrier Calculated Verdict
(dBm) Level -20dBc Limit

3 2422 -56.361 -19.099 -39.099 PASS

6 2437 -57.770 -21.237 -41.237 PASS

9 2452 -57.209 -22.079 -42.079 PASS

151 5755 -43.126 -15.569 -35.569 PASS

159 5795 -43.838 -12.376 -32.376 PASS

B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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| | SENSEINT|SOURCE OFF
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| | SENSEINT|SOURCE OFF
GHz

3NO: Fast (L, Trig: Free Run
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FUMCTION
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dign Now, All requires

(Channel =9, 30MHz to 25GHz)
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| | SENSEINT|SOURCE OFF
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dign Now, All requires

| | SENSEINT|SOURCE OFF

3NO: Fast (L, Trig: Free Run
‘Gain:Low Atten: 14 dB

#VBW 300 kHz

A FUMCTION FUNCTIONM YALUE

-15.669 dBm

dign Now, All requires

(Channel = 151, 30MHz to 40GHz)
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| | SENSEINT|SOURCE OFF

Hz Avg
NO: Fast i, T11g:Free Run Avglt

‘Gain:Low Atten: 6 dB
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| | SENSEINT|SOURCE OFF

3NO: Fast (L, Trig: Free Run
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A FUMCTION FUNCTIONM YALUE

12,376 dBm

dign Now, All requires

(Channel = 159, 30MHz to 40GHz)
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alyzer - Swept SA
E
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FUNCTIONM YALUE

dign Now, All requires

(Band Edge@ Channel = 159)

3.4.3.5.802.11a Test mode

A. Test Verdict:

Measured Max. Out Limit (dBm)
Frequency - : ;
Channel (MH2) of Band Emission Carrier Calculated Verdict
(dBm) Level -20dBc Limit
149 5745 -43.857 -9.358 -29.358 PASS
157 5785 -44.068 -10.571 -30.571 PASS
165 5825 -44.093 -9.208 -19.208 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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| | SENSEINT|SOURCE OFF
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FUNCTIONM YALUE

dign Now, All requires

(Channel = 165, 30MHz to 40GHz)
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3.4.3.6. 802.11ac-2

A. Test Verdict:

alyzer - Swept SA
= S0 DC [ [ | SEMSEINT|[SOURCE OFF

50000000000 GHz .
PNO: Fast () Trig: Free Run

IFGain:Low Atten: 6 dB

Offset21 dB
T 5.00 dBm
-:""""‘:-1
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£.350 0 GHz £1475dBm| |

FUNCTIONM YALUE

dign Now, All requires

(Band Edge@ Channel = 165)

OMHz Test mode

Measured Max. Out Limit (dBm)
Frequency - : ;
Channel (MHzZ) of Band Emission Carrier Calculated Verdict
(dBm) Level -20dBc Limit
149 5745 -43.967 -11.762 -31.762 PASS
157 5785 -44.800 -11.650 -31.650 PASS
165 5825 -44 534 -12.189 -32.189 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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dign Now, All requires

(Band Edge@ Channel = 149)
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| | SENSEINT|SOURCE OFF
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FUNCTIONM YALUE

dign Now, All requires

(Channel = 165, 30MHz to 40GHz)
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FUNCTIONM YALUE

dign Now, All requires

(Band Edge@ Channel = 165)

3.4.3.7.802.11ac-40MHz Test mode

A. Test Verdict:

Measured Max. Out Limit (dBm)
Frequency - : ;
Channel (MH2) of Band Emission Carrier Calculated Verdict
(dBm) Level -20dBc Limit
151 5755 -43.077 -11.050 -31.050 PASS
159 5795 -43.568 -11.758 -31.758 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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(Band Edge@ Channel = 151)
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(Band Edge@ Channel = 159)
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3.5. Power spectral density (PSD)
3.5.1. Requirement

According to FCC section 15.247(e), the same method of determining the conducted output power shall
be used to determine the power spectral density. If a peak output power is measured, then a peak power
spectral density measurement is required. If an average output power is measured, then an average
power spectral density measurement should be used.

3.5.2. Test Description

A. Test Set:

The EUT which is powered by the Battery, is coupled to the Spectrum Analyzer; the RF load attached to
the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct the reading.

KDB 558074 Section 10.2 was used in order to prove compliance.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date Cal. Due
EXA Signal Analzyer | Agilent N9010A MY51440152 | 2014.02.26 | 2015.02.25

3.5.3. Test Result

The lowest, middle and highest channels are tested to verify the band edge emissions.

3.5.3.1.802.11b Test mode

A. Test Verdict:

Spectral power density (dBm/3kHz)
Chann | Frequency Measured PSD Limit Verdic
el (MHZz) (dBm/3kHz) (dBm/3kHz) t
1 2412 -11.935 8 PASS
2437 -11.675 8 PASS
11 2462 -10.325 8 PASS
Measurement uncertainty: +1.3dB
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B. Test Plots:

| | SENSEINT|SOURCE OFF

3NO: Fast (L, Trig: Free Run
Atten: 10 dB

‘Gain:Low

#VBW 10 kHz

pan 25.00 MHz

dign Now, All requires

(Channel =1 @ 802.11b)

alyzer - Swept SA
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3.5.3.2.802.11g Test mode

A. Test Verdict:

| | SENSEINT|SOURCE OFF
Hz

3NO: Fast (L, Trig: Free Run
‘Gain:Low Atten: 10 dB

ra

#VBW 10 kHz

pan 25.00 MHz

dign Now, All requires

(Channel = 11 @ 802.11b)

Spectral power density (dBm/3kHz)
Chann | Frequency Measured PSD Limit Verdic
el (MHz) (dBm/3kHz) (dBm/3kHz) t
1 2412 -15.416 8 PASS
6 2437 -15.498 8 PASS
11 2462 -14.695 8 PASS
Measurement uncertainty: £1.3dB

B. Test Plots:
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| | SENSEINT|SOURCE OFF
Hz
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- han 25.00 MHz
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dign Now, All requires

(Channel =1 @ 802.11Q)

| | SENSEINT|SOURCE OFF
Hz
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pan 25.00 MHz
#VBW 10 kHz

dign Now, All requires

(Channel =6 @ 802.119)
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| | SENSEINT|SOURCE OFF
Hz

3NO: Fast (L, Trig: Free Run
‘Gain:Low Atten: 10 dB

pan 25.00 MHz

#VBW 10 kHz
lign Now, All require:
(Channel = 11 @ 802.119)
3.5.3.3.802.11n-20MHz Test mode

A. Test Verdict:

Spectral power density (dBm/3kHz)
Chann | Frequency Measured PSD Limit Verdict
el (MHz) (dBm/3kHz) (dBm/3kHz)
1 2412 -15.377 8 PASS
2437 -15.558 8 PASS
11 2462 -15.068 8 PASS
149 5745 -16.796 8 PASS
157 5785 -15.287 8 PASS
165 5825 -14.665 8 PASS
Measurement uncertainty: £1.3dB
B. Test Plots:
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dign Now, All requires

(Channel =6 @ 802.11n-20MH2z)
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| | SENSEINT|SOURCE OFF

Hz .
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pan 25.00 MHz

#VBW 10 kHz

dign Now, All requires

(Channel = 149 @ 802.11n-20MH2z)
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