Report No.: SET2016-09226

RF TEST REPORT

Report No.:
Product Name:
FCC ID:

Model No. :

Applicant:

Address:

Dates of Testing:

Issued by:
Lab Location:

SET2016-09226
Vodafone Mobile Wi-Fi
SRQR209-ZR

R209-Zr

ZTE Corporation

ZTE Plaza, Keji Road South, Shenzhen, China

05/23/2016 — 03/20/2017

CCIC-SET
Building 28/29, East of Shigu, Xili Industrial Zone, Xili Road,

Nanshan District, Shenzhen, Guangdong, China

Tel: 86 755 26627338  Fax: 86 755 26627238

This test report consists of 67 pages in total. It may be duplicated completely for legal

use with the approval of the applicant. It should not be reproduced except in full, without

the written approval of our laboratory. The client should not use it to claim product

endorsement by CCIC-SET. The test results in the report only apply to the tested sample.

The test report shall be invalid without all the signatures of testing engineers, reviewer and

approver. Any objections must be raised to CCIC-SET within 20 days since the date when

the report is received. It will not be taken into consideration beyond this limit.

CCIC-SET/T (00

Page 1 of 67




)

O Report No.: SET2016-09226

Test Report

Product Name..........ccccueneee. . Vodafone Mobile Wi-Fi

Brand Name ........ccccccveevnennne. . ZTE

Trade Name........cccvvvvvvvenenee . ZTE

Applicant.......ccccocevveeeeneenne, : ZTE Corporation

Applicant Address............... . ZTE Plaza, Keji Road South, Shenzhen, China
Manufacturer...........coeeeuueeee. : ZTE Corporation

Manufacturer Address ........ : ZTE Plaza, Keji Road South, Shenzhen, China

47 CFR Part 15 Subpart C: Radio Frequency Devices
ANSI C63.10 2013: American National Standard for
Testing Unlicensed Wireless Devices

KDB558074 D01 v03r05

Test Standards.......c.ccveene.... :

Test Result ......ccoceeeviiiieeene : PASS
Tested by .ocooeiiiiiiii, : C M/[/l
; 2017.03.20
Lu Lei, Test Engineer
Reviewed by......cccccceeeene. : :
S 2017.03.20

Zhu Qi, Senior Egineer

%
Approved by ..o )
" ' 0/“' [‘ N 2017.03.20

Wu Li'an, Manager

CCIC-SET/T (00 Page 2 of 67




Report No.: SET2016-09226

TABLE OF CONTENTS
1. GENERAL INFORMATION ..ottt sttt sneenaeeneenns 4
L1, EUT DESCTIPHION ..uviieiiieeiiiieeiieeeiieesteeesieeeseteeesaeeesaeeessseessseesssseessseeesssesesssesessseesssseesssseeenns 4
1.2, Test Standards and RESUILS..........coieiiiiiiiiiiiieceeeer e
1.3.  Table for Supporting UnNitS.........coeevuiriiniiiinienieeieet ettt st
1.4. Facilities and AcCCTedItatiONS ........c...eeiueeriiiiierieeieeiee ettt
2. 47 CFR PART 15C REQUIREMENTS ..ot
2.1, ANENNA TEQUITEIMEIE. ... .iiiiiietieeiieetie et et te et et e et estteebeestteebeesseeesbeessseeseesaseeseesnseenseesnneans
2.2, Peak OULPUL POWET.......iiiiiiiieiieeiie ettt ettt et e site e e aeeesiaeeesaeeetseeenssaesnnneesnnneenns
2.3, 6dB BandWidth .....cc..ooiiiiiiiiiie e e 10
2.4. Conducted Band Edges and Spurious EmMisSSions..........ccccueerueeeriieenieeeniee e 18
2.5. Power spectral density (PSD) ....c.coouiiiiioiieiiieieceeeeee et 35
2.6. Radiated Band Edge and Spurious EmiSSION.........ccccccueriiriiiinieniiniinicnecceecsieceeeeeeene 43
2.7, Conducted EMISSION ....cc.eeiuiiiiieiiiieiieiesieet ettt ettt sttt ettt st eneesaee e 62
3. LIST OF MEASURING EQUIPMENT ...t 66
4. UNCERTAINTY OF EVALUATION ..ot 67
Change History
Issue Date Reason for change
1.0 2017.03.20 First edition

CCIC-SET/T (00)

Page 3 of 67




—

Report No.: SET2016-09226

1.

1.1.

General Information

EUT Description

EUT Type

Vodafone Mobile Wi-Fi

Hardware Version

ddxB_P1 (130302)

Software Version

VDF DE MF83MZRV0.0.0B01

EUT supports Radios | GSM/GPRS/EDGE/WCDMA/HSPA

application WLAN2.4GHz 802.11b/g/n (HT20/HT40)

Frequency Range WLAN 802.11b/g/n-20MHz: 2.412GHz - 2.462GHz
802.11n-40MHz: 2.422GHz - 2.452GHz
802.11b/g/n-20MHz: 11

Channel Number WLAN 202.11n-40MEHz: 7
802.11b: 11/5.5/2/1 Mbps

Bit Rate of Transmitter WLAN 802.11g: 54/48/36/24/18/12/9/6 Mbps
802.11n : up to 135 Mbps

Modulation Type WLAN DSSS (802.11b), OFDM (802.11g/n)

Antenna Type Internal Antenna

Antenna Gain 0dBi

the applicant and/or manufacturer.

transmit duty cycle is not less than 98%.

Note 1: The EUT is a Mobile Phone, it contain WIFI operating at 2.4GHz ISM band; it supports
802.11b, 802.11g, 802.11n and they are all tested in this report.

Note 2: 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 1ch
(2412MHz), 6¢h(2437MHz), 11ch(2462MHz) for 802.11b/g/n-20MHz.

Note 3: For a more detailed description, please refer to Specification or User’s Manual supplied by

Note 4: The EUT was programmed to be in continuously transmitting mode via the software and the

Page 4 of 67




CIcC
v Report No.: SET2016-09226

1.2.  Test Standards and Results

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

No. Identity Document Title
47 CFR Part 15 . .
1 Subpart caz 016 Radio Frequency Devices

American National Standard for Testing

2 ANSI .10 201
S1C63.10 2013 Unlicensed Wireless Devices

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

No. Section in CFR 47 Description Result

1 15.203 Antenna Requirement PASS

15.247(b) Peak Output Power PASS

3 15.247(a) 6dB Bandwidth PASS

4 15.247(d) Conducted Band Edges and Spurious PASS
Emission

5 15.247(e) Power spectral density (PSD) PASS

6 15.207 Conducted Emission PASS

7 15,209 15.247(d) Radiated Band Edges and Spurious PASS
Emission

The tests of Conducted Emission and Radiated Emission were performed according to the method of
measurements prescribed in ANSI C63.10-2013.

These RF tests were performed according to the method of measurements prescribed in KDB558074
DO1 v03r05.

Preliminary tests were performed in different data rate to find the worst radiated emission. The data
rate shown in the table below is the worst-case rate with respect to the specific test item.
Investigation has been done on all the possible configurations for searching the worst cases. The
following table is a list of the test modes shown in this test report.

There are two bandwidth systems:
For 20MHz bandwidth systems, use Channel 1~ Channel 11

For 40MHz bandwidth systems, use Channel 3~ Channel 9

Channel No. Frequency Channel No. Frequency Channel No. Frequency
1 2412MHz 5 2432MHz 9 2452MHz
2 2417MHz 6 2437MHz 10 2457MHz
3 2422MHz 7 2442MHz 11 2462MHz
4 2427MHz 8 2447MHz
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Test Items Mode Data Rate Channel
Peak Conducted Output Power 11b/DSSS 1 Mbps 1/6/11
Power Spectral Density 11g/OFDM 6 Mbps 1/6/11
6dB Bandwidth 11n(20MHz)/OFDM MCS 0 1/6/11
Conducted and Spurious Emission
Radiated and Spurious Emission 11n(40MHz)/OFDM MCS 0 3/6/9
11b/DSSS 1 Mbps 1/11
11g/OFDM 6 Mbps 1/11
Band Edge
11n(20MHz)/OFDM MCS 0 /11
11n(40MHz)/OFDM MCS 0 3/9
1.3.  Table for Supporting Units
No. | Equipment | Brand Name | Model Name | Manufacturer | Serial No. Note
1 Notebook DELL PPIIL DELL H5914A03 | FCC DOC

1.4. Facilities and Accreditations
1.4.1. Facilities

CNAS-Lab Code: L1659

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. CCIC is a third party testing
organization accredited by China National Accreditation Service for Conformity Assessment (CNAS)
according to ISO/IEC 17025. The accreditation certificate number is L1659. A 12.8%6.8*6.4 (m)
fully anechoic chamber was used for the radiated spurious emissions test.

FCC-Registration No.: 406086

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. EMC Laboratory has been registered
and fully described in a report filed with the FCC (Federal Communications Commission). The
acceptance letter from the FCC is maintained in our files. Registration 406086, valid time is until
October 28, 2017.

IC-Registration No.: 11185A-1

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. EMC Laboratory has been registered
by Certification and Engineering Bureau of Industry Canada for the performance of radiated
measurements with Registration No. 11185A-1 on Aug. 04, 2016, valid time is until Aug. 03, 2019.

1.4.2. Test Environment Conditions

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

Temperature (°C): 15°C - 35°C
Relative Humidity (%): 30% -60%
Atmospheric Pressure (kPa): | 86KPa-106KPa
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2. 47 CFR Part 15C Requirements
2.1. Antenna requirement
2.1.1. 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.

And according to FCC 47 CFR Section 15.247(c), if transmitting antennas of directional gain greater
than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

2.1.2. Antenna Information

Antenna Category: Internal antenna

An Internal antenna was soldered to the antenna port of EUT via an adaptor cable, can’t be removed.

Antenna General Information:

No. EUT Ant. Type Gain(dBi)

1 Vodafone Mobile Wi-Fi Internal 0

2.1.3. Result: comply

The EUT has a permanently and irreplaceable attached antenna. Please refer to the EUT
internal photos.
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2.2.  Peak Output Power
2.2.1. Limit of Peak Output Power

For systems using digital modulation in the 2400-2483.5MHz, the limit for peak output power
1s 30dBm. If transmitting antenna of directional gain greater than 6dBi is used, the peak output power
from the intentional radiator shall be reduced below the above stated value by the amount in dB that
the directional gain of the antenna exceeds 6 dBi. In case of point-to-point operation, the limit has to

be reduced by 1dB for every 3dB that the directional gain of the antenna exceeds 6dBi.

2.2.2. Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.

2.2.3. Test Setup

Pawer Mater AT

2.2.4. Test Procedures

1. The testing follows the Measurement Procedure of FCC KDB 558074 D01 v03r05.

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

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

4. Measure the conducted output power and record the results in the test report.

2.2.5. Test Result

Test mode Channel Fr(el\c/lllll{e;l)cy RF Power(dBm) (I;;nnllt) Verdict
2412 18.03 PASS
802.11b 6 2437 17.50 PASS
11 2462 17.24 PASS
1 2412 17.89 30 PASS
802.11g 6 2437 17.78 PASS
11 2462 17.41 PASS
20211020 1 2412 17.87 PASS
6 2437 17.86 PASS
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Test mode Channel Fr(el\c/lllll{e;l)c y RF Power(dBm) (I;gnnllt) Verdict
11 2462 17.55 PASS
3 2422 17.91 PASS

802.11n40 6 2437 17.56 PASS
9 2452 17.47 PASS

Note: All data rates are testing, but the worse case data rate was record in the report.
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2.3.  6dB Bandwidth
2.3.1. Limit of 6dB Bandwidth

The minimum 6 dB bandwidth shall be at least 500 kHz.
2.3.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

o] [} i

EUT

2.3.3. Test Setup

Spectrum Analyzer

2.3.4. Test Procedures

1. The testing follows FCC KDB558074 D01 v03r05.

path loss was compensated to the results for each measurement.

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

bandwidth must be greater than 500 kHz.

30 kHz and set the Video bandwidth (VBW) = 100 kHz.

6. Measure and record the results in the test report.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz.

Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate measurement. The 6dB

5. For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) is set
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2.3.5. Test Results of 6dB Bandwidth

6 dB ..
Test mode Channel Frequency Bandwidth Limits Result
(MHz) (MHz)
(MHz)

1 2412 9087 PASS

802.11b 6 2437 9.091 PASS
11 2462 9.081 PASS

1 2412 16.390 PASS

802.11¢g 6 2437 16.390 PASS
11 2462 16.390 20.5 PASS

1 2412 17.620 - PASS

802.11n20 6 2437 17.620 PASS
11 2462 17.630 PASS

3 2422 36.100 PASS

802.11n40 6 2437 36.110 PASS
9 2452 36.340 PASS
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2.3.6. Test Results (plots) of 6dB Bandwidth
802.11b - 6 dB Bandwidth Plot on channel 1
' Keysight Spectrum Analyzer - Occupied BW \il\ﬁl\é/l
[ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [12:19:25 PMMay 30, 2016
[Ref Value 20.00 dBm Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
T3 Trig: Free Run Avg|Held:>10/10
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
||10 dBIdiv Ref 20.00 dBm
Log
] _
o N I Clear Write|
-10.0
b/ Lw
-30.0 /"ﬂ/ \K'\ Average|
-40.0 )/ \
-50.0 / N A
B T Ty o et tag portnresree)
500 Max Hold
-70.0
Center 2.412 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.933ms Min Hold
Occupied Bandwidth Total Power 16.8 dBm
11.841 MHz Detector|
Peak»
Transmit Freq Error 46.249 kHz % of OBW Power 99.00 % Auto Manii
x dB Bandwidth 9.087 MHz x dB -6.00 dB
MSG STATUS
802.11b - 6 dB Bandwidth Plot on channel 6
s Keysight Spectrum Analyzer - Occupied BW EE =
1 RF [s0e boC | | [ SENSE:INT] | ALIGN AUTO  [12:19:50 PM May 30, 2016
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Frequency
= Trig: FreeRun Avg|Hold:>10/10
I ‘ #FGain:Low #Atten: 30 dB Radio Device: BTS
||10 dBidiv Ref 20.00 dBm
Log
oo Center Freq||
0.00 2.437000000 GHz
L ALRATT TSI
-10.0 \/ Lﬂ.w
-20.0 PJ / \ \V.l
-30.0 J«/Nﬂ/ V\’\V\‘
-20.0 ~ 4
-50.0 A /
s T ey KTV PV
-70.0
Center 2.437 GHz Span 30 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3.000000 MHz
[Auto Man
Occupied Bandwidth Total Power 16.4 dBm
1 1 -900 MHZ Freq Offset
Transmit Freq Error 17.865 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 9.091 MHz x dB -6.00 dB
MSG STATUS
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802.11b - 6 dB Bandwidth Plot on channel 11

e Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:20:11 PMMay 30, 2016
[Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
o] Trig: Free Run Avg|Hold:>10/10
I ‘ #FGain:Low #Atten: 30 dB Radio Device: BTS
||10 dBrdiv Ref 20.00 dBm
Log
oo Center Freq||
0.00 2.462000000 GHz
W [N
100 M\J‘M \/ru Moy
200 N‘I\\/ \ N
-30.0 /\)/ \&\4
-40.0 rjr)vj \V\u
-50.0 o,
.EDDWMW WM\H-,,..,.,..,, A
-70.0
Center 2.462 GHz Span 30 MHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3.000000 MHFz'
JAuto Man
Occupied Bandwidth Total Power 16.1 dBm
11.903 MHz Freq Offset
Transmit Freq Error 8.290 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 9.081 MHz x dB -6.00 dB
MSG STATUS
802.11g - 6 dB Bandwidth Plot on channel 1
E Keysight Spectrum Analyzer - Occupied BW Lo ]
1 RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [12:20:58 PMMay 30, 2016
|[Center Freq 2.412000000 GHz | Genter Freq: 2.412000000 GHz Radio Std: None Frequency
T3 Trig: Free Run Avg|Held:>10/10
I ‘ #FGain:Low #Atten: 30 dB Radio Device: BTS
||10 dBidiv Ref 20.00 dBm
Log
oo Center Freq||
0.0a 2.412000000 GHz
on e e T~
-20.0 4]
-30.0
-40.0 Mf \w
o0 0 pary R T
-60.0
-70.0
Center 2.412 GHz Span 30 MHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3.000000 MHz
[Auto Man
Occupied Bandwidth Total Power 16.9 dBm
16.543 MHz Freq Offset
Transmit Freq Error 11.387 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 16.39 MHz x dB -6.00 dB
MSG STATUS
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802.11g - 6 dB Bandwidth Plot on channel 6

e Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:21:16 PMMay 30, 2016
[Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
I ‘ #FGain:Low #Atten: 30 dB Radio Device: BTS
||10 dBidiv Ref 20.00 dBm
Log
oo Center Freq||
0.00 2.437000000 GHz
00 Mwn&wﬂmnﬂmwﬂ% WMMMM
7
-20.0
-30.0 Ir \\‘1\
-40.0
0 MW \wv\ﬁr\rww»\w
-60.0
-70.0
Center 2.437 GHz Span 30 MHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3.000000 MHFz'
JAuto Man
Occupied Bandwidth Total Power 16.5 dBm
16.537 MHz Freq Offset
Transmit Freq Error 9.171 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 16.39 MHz x dB -6.00 dB
MSG STATUS
802.11g - 6 dB Bandwidth Plot on channel 11
' Keysight Spectrum Analyzer - Occupied BW \il\ﬁl\é/l
1 RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [12:21:39 PMMay 30, 2016
|[Center Freq 2.462000000 GHz | Genter Freq: 2.462000000 GHz Radio Std: None Frequency
T3 Trig: Free Run Avg|Held:>10/10
I #FGain:Low #Atten: 30 dB Radio Device: BTS
||10 dBidiv Ref 20.00 dBm
Log
oo Center Freq||
0.0a 2.462000000 GHz
00 NMLMMMAMVJ\N»M.\ MMMMM
-20.0 £ L\‘ \
-30.0
B — .
_50.0 Ll wh""d\ﬁ“ﬂu
-60.0
-70.0
Center 2.462 GHz Span 30 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3.000000 MHz
[Auto Man
Occupied Bandwidth Total Power 16.4 dBm
16.538 MHz Freq Offset
Transmit Freq Error 2.470 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 16.39 MHz x dB -6.00 dB
MSG STATUS
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802.11n20 - 6 dB Bandwidth Plot

on channel 1

e Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:22:29 PMMay 30, 2016
[Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
||10 dBidiv Ref 20.00 dBm
Log
oo Center Freq||
0.00 2.412000000 GHz
MJ"-"W'JL"“IUI
o eyl gl | sl -
-20.0 /1 i
-40.0
M|
. WW P )
-50.0
-70.0
Center 2.412 GHz Span 30 MHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3.000000 MHFz'
JAuto Man
Occupied Bandwidth Total Power 17.0 dBm
17.673 MHz Freq Offset
Transmit Freq Error 18.065 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 17.62 MHz x dB -6.00 dB
MSG STATUS
802.11n20 - 6 dB Bandwidth Plot on channel 6
' Keysight Spectrum Analyzer - Occupied BW \il\ﬁl\é/l
1 RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [12:22:47 PMMay 30, 2016
|[Center Freq 2.437000000 GHz | Genter Freq: 2.437000000 GHz Radio Std: None Frequency
T3 Trig: Free Run Avg|Held:>10/10
I ‘ #FGain:Low #Atten: 30 dB Radio Device: BTS
||10 dBidiv Ref 20.00 dBm
Log
oo Center Freq||
0.0a 2.437000000 GHz
m MMM WMW
-20.0 f i
/f \\
-40.0
s e A gt
-50.0
-70.0
Center 2.437 GHz Span 30 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3.000000 MHz
[Auto Man
Occupied Bandwidth Total Power 16.6 dBm
17.671 MHz Freq Offset
Transmit Freq Error 7.528 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 17.62 MHz x dB -6.00 dB

STATUS
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802.11n20 - 6 dB Bandwidth Plot on channel 11

e Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:23:05 PMMay 30, 2016
[Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
||10 dBidiv Ref 20.00 dBm
Log
oo Center Freq||
0.00 2.462000000 GHz
0o MMMMM WMM“MM
-20.0 4
-40.0
Tyt
. ,\WMW by
-50.0
-70.0
Center 2.462 GHz Span 30 MHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3.000000 MHFz'
JAuto Man
Occupied Bandwidth Total Power 16.4 dBm
17.681 MHz Freq Offset
Transmit Freq Error 8.628 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 17.63 MHz x dB -6.00 dB
MSG STATUS
802.11n40 - 6 dB Bandwidth Plot on channel 3
s Keysight Spectrum Analyzer - Occupied BW EE =
[ RF [s0e boC | | [ SENSE:INT] | ALIGN AUTO  [12:23:34 PM May 30, 2016
[Span 50.000 MHz Center Freq: 2.422000000 GHz Radio Std: None Span
= Trig: FreeRun Avg|Hold:>10/10
‘ #FGain:Low #Atten: 30 dB Radio Device: BTS span||
50.000 MHz|
10 dBidiv Ref 20.00 dBm
Log
10,0
0.00
100 [ R O PO o Ll ©agnlteaall Dyl yul Nl T
-20.0 1
-30.0 J{,f'} HL Full Span(|
-40.0
50 i b
-50.0
-70.0
Center 2.422 GHz Span 50 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms Last Span||
Occupied Bandwidth Total Power 16.7 dBm
36.053 MHz
Transmit Freq Error 50.326 kHz % of OBW Power 99.00 %
x dB Bandwidth 36.10 MHz x dB -6.00 dB

STATUS
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802.11n40 - 6 dB Bandwidth Plot on channel 6

e Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:23:52 PMMay 30, 2016
[Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
||10 dBidiv Ref 20.00 dBm
Log
oo Center Freq||
0.00 2.437000000 GHz
10.0 Nl Dol J) Hllp Lol votelbnll pltuel sl ol O
-20.0 ‘L
-40.0 B
0 b u_Mf'{ w
-50.0
-70.0
Center 2.437 GHz Span 50 MHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms 5.000000 MHFz'
Auto Man
Occupied Bandwidth Total Power 16.5 dBm
36.055 MHz Freq Offset
Transmit Freq Error 35.510 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 36.11 MHz x dB -6.00 dB
MSG STATUS
802.11n40 - 6 dB Bandwidth Plot on channel 9
s Keysight Spectrum Analyzer - Occupied BW EE =
1 RF [s0e boC | | [ SENSE:INT] | ALIGN AUTO  [12:24:11 PMMay 30, 2016
[Center Freq 2.452000000 GHz Center Freq: 2.452000000 GHz Radio Std: None Frequency
= Trig: FreeRun Avg|Hold:>10/10
I ‘ #FGain:Low #Atten: 30 dB Radio Device: BTS
||10 dBidiv Ref 20.00 dBm
Log
oo Center Freq||
0.00 2.452000000 GHz
100 faeall 0 (YRR PP N O Y O i el aall | Derilogal el
-20.0 IJ
-30.0 r'f 1\
40.0 4 N
-50.0 el ,.,,.-’f \‘\“ "
-50.0
-70.0
Center 2.452 GHz Span 50 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms 5.000000 MHz
Auto Man
Occupied Bandwidth Total Power 16.3 dBm
36-073 MHZ Freq Offset
Transmit Freq Error 27.536 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 36.34 MHz x dB -6.00 dB
MSG STATUS
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U Report No.: SET2016-09226

2.4.  Conducted Band Edges and Spurious Emissions

2.4.1. Limit of Conducted Band Edges and Spurious Emissions

All harmonics/spurious must be at least 20 dB down from the highest emission level within
the authorized band.

2.4.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

(o] (] O

EUT

2.4.3. Test Setup

Spectrum Analyzer

2.4.4. Test Procedure

1. The testing follows FCC KDB558074 D01 v03r05.

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

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

4. Set RBW = 100 kHz, VBW=300 kHz, Peak Detector. Unwanted Emissions measured in any
100kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20
dB relative to the maximum in-band peak PSD level in 100 kHz when maximum peak
conducted output power procedure is used. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over a time interval, the attenuation required
under this paragraph shall be 30 dB instead of 20 dB per 15.247(d).

5. Measure and record the results in the test report.

6. The RF fundamental frequency should be excluded against the limit line in the operating

frequency band.
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2.4.5. Test Results of Conducted Band Edges

Keysight Spectrum Analyzer - Swept SA E=E
[ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [12:31:42 PMMay 30, 2016 Mark
[Marker 2 2.400000000000 GHz Avg Type: Log-Pwr TRACE[123 45 6 arker
PNO: Fast 5O Trig: Free Run Avg|Hold:>100/100 TYPE| ;“ R
IFGain:Low #Atten: 30 dB o Select Maﬂ(er'
Mkr2 2.400 00 GHz 2
Ref Offset 2 dB
||1|_% gBidly__Ref 20.00 dBm -47.427 dBm
100 1 Normal
o MUW
00
]'L Delt
200 # H
00
! L Fixed
-40.0 ’2 FM
-50.0 N;'J\U
60,0 ol sl el e skt Offl
70.0
Start 2.31000 GHz Stop 2.43000 GHz Properties>
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1 001 pts)
-_—
241152 GHz 6.232 dBm More
2 N f 2.400 00 GHz -47.427 dBm 10f2
MSG STATUS
802.11b - Low Band Edge Plot on Channel 1
Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:30:56 PM May 30, 2016
[Marker 2 2.483500000000 GHz | Avg Type: Log-Pwr TRACEll 2345 6 Marker
PNO: Fast [, 1rig: Free Run Avg|Hold:>100/100 TYRE gﬂm
IFGain:Low #Atten: 30 dB o Select Marker.
Mkr2 2.483 50 GHz 2
Ref Offset 2 dB
||1|_% gBialy__Ref 20.00 dBm -52.887 dBm
100 1 Normal
0 LA '{UJ\MMHL\
00 ] ;’u
J i Delt
200 f
300 \\
"\4 Fixed
400
MM U\M )
500 iy b ’
Iy M
o Mwhﬂww«dw Off
700
Start 2.44000 GHz Stop 2.51000 GHz Properties>
| Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1 001 pts)
-_—
1 2.463 03 GHz 5.580 dBm More
2 N f 2.483 50 GHz -52.887 dBm 10f2
3
i .
MSG STATUS

802.11b - High Band Edge Plot on Channel 11
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B

| [ SENSE:INT]

| ALTGN AUTO [12:29:36 PMMay 30, 2016

Keysight Spectrum Analyzer - Swept SA
[ RF [s0e boc |
[Marker 2 2.400000000000 GHz

PNO: Fast 50

Trig: Free Run

Avg Type: Log-Pwr TRACE[1 23456

Marker

TYPE[M

Avg|Held:>100/100 AN
DET|P NNNNN

IFGain:Low #Atten: 30 dB Select Maﬂ(er'
Mkr2 2.400 00 GHz 2
Ref Offset 2 dB
||1L% gBidiv Ref 20.00 dBm -45.670 dBm
100 Normal
1
0.00
-10.0 HH UI UH
J \ Delt
-20.0 f \
-30.0
{ \ Fixed
400 Y3 M
-60.0 M’M
0.0 e B onaas e A AL T O e e Off}
-70.0
Start 2.31000 GHz Stop 2.43000 GHz Properties>
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1 001 pts)
I-_—
2.417 04 GHz -1.096 dBm More
2 N f 2.400 00 GHz -45.670 dBm 10f2
MSG STATUS
802.11g - Low Band Edge Plot on Channel 1
Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:30:20 PM May 30, 2016
[Marker 2 2.483500000000 GHz | Avg Type: Log-Pwr TRACE[l 2345 6 Marker
PNO: Fast O Trig: Free Run Avg|Held:>100/100 TYPE gﬂ R
IFGain:Low #Atten: 30 dB o Select Marker.
Mkr2 2.483 50 GHz 2
Ref Offset 2 dB
||1|_% gBialy__Ref 20.00 dBm -54.068 dBm
100 Normal
1
0.00 oY
et dothon, ki
-10.0 - 1 ’LML]
/ v & Delt
-20.0
-30.0 f \\
/ \ Fixed
-40.0 LLWHNA
500 A %m N 2
e sl
0.0 Ry e W HEVe Off|
-70.0
Start 2.44000 GHz Stop 2.51000 GHz Properties>
| Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1 001 pts)
I T R T —— e e
1 2.457 01 GHz -1.742 dBm More
2 N f 2.483 50 GHz -54.068 dBm 10f2
3
3 i
MSG STATUS

802.11g - High Band Edge Plot on Channel 11
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s Keysight Spectrum Analyzer - Swept SA \il\il\&
| R [500 0DC ] [ [ SENSE:INT] [ AGNAUTO  |12:32:56 PMMay 30,2016
[Marker 2 2.400000000000 GHz Avg Type: Log-Pwr TRACE[1 23456 Marker
PNO: Fast . Trig: FreeRun Avg|Held:>100/100 TYPE| M WAARRAAAA
IFGainiLow . #Atten: 30 dB oET|P NNNN N

Select Maﬂ(er'

Mkr2 2.400 00 GHz 2
Ref Offset 2 dB
||1|_% gBidly__Ref 20.00 dBm -44.716 dBm
10.0 Normal
1
0.00
-10.0 r’u HI ML\
J \ Delt
-20.0 } \
-30.0 H
Fixed
400 w’f \w
-50.0
0.0 P ant Ry ML) - MWWWMM Off|
-70.0
Start 2.31000 GHz Stop 2.43000 GHz Properties>
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1 001 pts)
|-_
2.419 56 GHz -1.019 dBm More
2 N f 2.400 00 GHz -44.716 dBm 10f2
MSG STATUS
802.11n20 - Low Band Edge Plot on Channel 1
e Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:33:43 PMMay 30, 2016
[Marker 2 2.483500000000 GHz | Avg Type: Log-Pwr TRACE[T 2345 6 Marker
PNO: Fast [, 1rig: Free Run Avg|Hold:>100/100 TYRE gﬂ R
IFGain:Low #Atten: 30 dB o Select Marker.
Mkr2 2.483 50 GHz 2
Ref Offset 2 dB
||1|_% gBialy__Ref 20.00 dBm -50.578 dBm
100 Normal
1
0.00 T
T
/ ! \ Delt
-20.0
-30.0 / ]\
/ \ Fixed
-40.0 Mh
2
500 nMV{\M WL‘A""'L."W .
M
500 ”MN‘MMMMMM Off]
-70.0
Start 2.44000 GHz Stop 2.51000 GHz Properties>
| Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1 001 pts)
-——
1 2.457 01 GHz -1.740 dBm More|
2 N f 2.483 50 GHz -50.578 dBm 10f2
3
3 L
MSG STATUS

802.11n20 - High Band Edge Plot on Channel 11
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Keysight Spectrum Analyzer - Swept SA E=E
[ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [12:34:38 PMMay 30, 2016 Mark
[Marker 2 2.398180000000 GHz Avg Type: Log-Pwr TRACE[1 2345 6 arker
PNO: Fast p Trig: Free Run Avg|Held:>100/100 TYPE| ;‘\m
IFGain:Low #Atten: 30 dB o Select Maﬂ(er'
Mkr2 2.398 18 GHz 2
Ref Offset 2 dB
||1L% gBidiv Ref 20.00 dBm -43.657 dBm
10.0 Normal
non 1
00 LALLM, ,WWd
[ ‘ Delt
200 J \
0.0 ) \
Fixed
400 .2 WLJLJ‘J
-50.0 M I'”'J"“
50,0 renarsadi, BRI P o T Ll off|
70.0
Start 2.31000 GHz Stop 2.45000 GHz Properties>
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1 001 pts)
I-_—
2.439 50 GHz -4.057 dBm More
2 N f 2.398 18 GHz -43.657 dBm 10f2
MSG STATUS
802.11n40 - Low Band Edge Plot on Channel 3
Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:35:25 PMMay 30, 2016
[Marker 2 2.483500000000 GHz | Avg Type: Log-Pwr TRACEll 2345 6 Marker
PNO: Fast O Trig: Free Run Avg|Held:>100/100 TYPE gﬂ R
IFGain:Low #Atten: 30 dB o Select Marker.
Mkr2 2.483 50 GHz 2
Ref Offset2 dB
||1|_% gBialy__Ref 20.00 dBm -50.442 dBm
100 Normal
0.00
400 AL b bbb, el ichuh b Jo
( l [ \ Delt
0.0
0.0 )J
/ Fixed
4010
J 2
0.0 [t ety oy ot
a0 A e o
-70.0
Start 2.42000 GHz Stop 2.51000 GHz Properties>
| Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1 001 pts)
-_—
1 2.469 50 GHz -4.893 dBm More
2 N f 2.483 50 GHz -50.442 dBm 10f2
3
< )
MSG STATUS

802.11n40 - High Band Edge Plot on Channel 9
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2.4.6. Test Result of Conducted Spurious Emission

802.11b - Conducted Spurious Emission Plot on channel 1

Keysight Spectrum Analyzer - Swept SA

B

i [ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [12:54:45 PMMay 30, 2016
[Marker 1 903.970000000 MHz | Avg Type: Log-Pwr TecE[{2345¢6| FeakSearch
PNO: Fast p Trig: Free Run Avg|Held:>100/100 TYPEIM
IFGain:Low #Atten: 30 dB pET|P NNNNN
Rof Offset 2 dB Mkr1 903.97 MHZ NextPeak
1L%gBidiv Ref 20.00 dBm -58.693 dBm
0o Next Pk Right|
0.00
1040
1470 e Next Pk Left
200
-30.0
Marker Delta|
-40.0
-50.0 1
Rl P R T e P NPTy PP P e e e e ATk el Mkr—CF
-70.0
Stop 1.0000 GHz|| Mkr—RefLvl
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)

| Start 0.0300 GHz

v -
1 N f 903.97 MHz -58.693 dBm More
2 10f2
2 A
7 5
MSG STATUS
Channel = 1, 30MHz to 1GHz
s Keysight Spectrum Analyzer - Swept SA EE =
[ RF [s0e boC | | [ SENSE:INT] | ALIGN AUTO  [12:54:28 PM May 30, 2016 ©
[Display Line -14.70 dBm Avg Type: Log-Pur acE[i2345 6 Display
PNO: Fast 53 Trig: Free Run TYPE| M WA
IFGainLow  #Atten: 30 dB peT|P NNNNN
- jon»
e Offecta b Mkr2 23.632 GHz||  Annotation
1ggBidiu__Ref 20.00 dBm -50.43 dBm
100 1 Title»
0.00
-10.0 EYETYP Graticule
On Off|
-20.0
=300 Display Line
14.70 dBm
-40.0 On Off|
.2
-50.0 Lt P g
P, MWWWHWWM A bitores
B0.0 fpup
-70.0
System
Start 1.00 GHz Stop 25.00 GHz SD'éP'aV’
Res BW 100 kHz #VBW 300 KHz Sweep 78.00 ms (1001 pts) ettings
| -
1| N 2.416 GHz 5.30 dBm
2| N f 23.632 GHz -50.43 dBm
3
] 4
3 5
MSG ISTATUS

Channel = 1, 1GHz to 25GHz
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802.11b - Conducted Spurious Emission Plot on channel 6

e Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:56:10 PMMay 30, 2016
[Marker 1 955.380000000 MHz | Avg Type: Log-Pwr Tracell 2345 6| Feak Search
PNO: Fast [0 1rig: Free Run Avg|Hold:>100/100 TYPE|M A
IFGain:Low #Atten: 30 dB DET|P NNNNN
o omeeta db Mkr1 955,38 MHz NextPeak
1ogBidiy__Ref 20.00 dBm -58.848 dBm
g Next PK Right{]
0.00
A0
1429 dBmy Next Pk Leftj]
20
00
Marker Delta]
40
B0 . 11
Bl PP ST W WP TS e T - g e - MKr—CF|
700
Start 0.0300 GHz Stop 1.0000 GHz||  Mkr—RefLvi||
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)
| -
1 N f 955.38 MHz -58.848 dBm More
2 10f2
3 i
MSG STATUS
Channel = 6, 30MHz to 1GHz
' Keysight Spectrum Analyzer - Swept SA E=E
[ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [12:55:50 PMMay 30, 2016 .
[Display Line -14.29 dBm | Avg Type: Log-Pwr TRACE[123456 Display
PNO: Fast 50 Trig: Free Run TYPE| MWW
IFGain:Low #Atten: 30 dB per|P NNNNN
ion»
ot Offecta dB MKr2 23,896 GHz|| Annotation
10gBidiv__Ref 20.00 dBm -50.66 dBm
100 1 Title»
0.00
-10.0 EYETYT Graticule
on Off|
20
=300 Display Line
-14.29 dBm
400 on Off|
.2
500 habirprritegers
Py T T e S it
30,0 Jpb
700
System
Start 1.00 GHz Stop 25.00 GHz SD'EP'W'
Res BW 100 kHz #VBW 300 kHz Sweep 78.00 ms (1001 pts) ettings
[ oo e -
1] N f 2.440 GHz 5.71 dBm
2| N f 23.896 GHz -50.66 dBm
3
1 i
MSG STATUS

Channel = 6, 1GHz to 25GHz
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802.11b - Conducted Spurious Emission Plot on channel 11

e Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:57:16 PMMay 30, 2016
[Marker 1 861.290000000 MHz | Avg Type: Log-Pur TacE[lassse| FeakSearch
PNO: Fast [0 1rig: Free Run Avg|Hold:>100/100 TYPE|M A
IFGain:Low #Atten: 30 dB DET|P NNNNN
o omeeta db Mkr1 861,20 MHz NextPeak
1ogBidiy__Ref 20.00 dBm -58.569 dBm
0 Next Pk Right(]
0.00
0.0
14,46 o) Next Pk Leftj|
200
300
Marker Delta]
400
-50.0 1
E N A Mkr—CF
80— - PR 37 mn e £ ey } te
700
Start 0.0300 GHz Stop 1.0000 GHz||  Mkr—RefLvi||
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)
| 7
i N f 861.29 MHz -58.569 dBm More
2 10f2
3 .
MSG STATUS
Channel = 11, 30MHz to 25GHz
s Keysight Spectrum Analyzer - Swept SA EE =
[ RF [s0e boC | | [ SENSE:INT] ALIGN AUTO  [12:57:06 PM May 30, 2016 ©
[Display Line -14.46 dBm Avg Type: Log-Pwr TRACE|1 2345 6 Display
PNO: Fast 53 Trig: Free Run TYPE| M WA
IFGainLow  #Atten: 30 dB peT|P NNNNN
— ion»
e Offecta b Mkr2 23,920 GHz||  Annotation
1ggBidiu__Ref 20.00 dBm -50.25 dBm
100 1 Title»
noo
-10.0 gy Graticule
On Off|
200
=300 Display Line
-14.46 dBm
-40.0 on off|
’2
500 IR ST
ol Pt WWW A A g st g g
- b
70.0
System
Start 1.00 GHz Stop 25.00 GHz SD'éP'aY’
Res BW 100 kHz #VBW 300 KHz Sweep 78.00 ms (1001 pts) ettings
I 2
1] N 2.464 GHz 5.54 dBm
2| N f 23.920 GHz -50.25 dBm
3
r p
MSG STATUS

Channel = 11, 30MHz to 25GHz
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802.11g - Conducted Spurious Emission Plot on channel 1

Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [01:00:06 PM May 30, 2016
[Marker 1 883.600000000 MHz | Avg Type: Log-Pwr Tece[123250| FeakSearch
PNO: Fast g0 Trig: Free Run Avg|Held:>100/100 TYPE|M¥Arftiy
IFGain:Low #Atten: 30 dB DET|P NNNNN
Rof Offsct 2 dB Mkr1 883.60 MHZ NextPeak
19 dBidiv Ref 20.00 dBm -58.030 dBm
100 Next Pk Right(]
0.0o0
-10.0
Next Pk Leftj]
-20.0 T |
-30.0
Marker Delta]
-40.0
-50.0 ’ 1
Rl o e e PP Y E L . " MKr—CF
-70.0
Start 0.0300 GHz Stop 1.0000 GHz Mkr—RefLvi||
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1 001 pts)
|-__
883.60 MHz -58.030 dBm More
§ 10f2
4 <
MSG STATUS
Channel = 1, 30MHz to 1GHz
= KEy;lghtSpE:trumAnalyzer Swept SA EE =
RF [s0a bc | | [ SENSE:INT] | ALIGN AUTO  [12:59:50 PMMay 30, 2016 .
[Display Llne -21.64 dBm Avg Type: Log-Pwr TRACE[L 2345 6 Display
PNO: Fast o 1rig: FreeRun TYPE| M WA
IFGain:Low #Atten: 30 dB DeT|P NNNNN
m jon»
Ref Offect 2 dB MKr2 23.992 GHz|| Annotation
1L%gBl'div Ref 20.00 dBm -49.51 dBm
100 Title»
1
0.00
-10.0 Graticule
On Off|
-20.0 4 Fd el
0 Display Line
21.64 dBm
-40.0 on off
.2
-50.0 e
p WMWWWMWWWMMWW““
-60.0 [ty
-70.0
System
Start 1.00 GHz Stop 25.00 GHz SD'éP'aY’
Res BW 100 kHz #VBW 300 kHz Sweep 78.00 ms (1001 pts) ettings
|-__
2.416 GHz -1.64 dBm
2 N f 23.992 GHz -49.51 dBm
3
4 =
MSG STATUS

Channel = 1, 1GHz to 25GHz
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802.11g - Conducted Spurious Emission Plot on channel 6

e Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [01:01:43 PMMay 30, 2016
[Marker 1 846.740000000 MHz | Avg Type: Log-Pwr Tracell 2345 6| Feak Search
PNO: Fast [0 1rig: Free Run Avg|Hold:>100/100 TYPE|M A
IFGain:Low #Atten: 30 dB DET|P NNNNN
o omeeta db Mkr1 846.74 MHz NextPeak
1ogBidiy__Ref 20.00 dBm -58.841 dBm
g Next PK Right{]
0.00
0.0
Next Pk Leftj|
200 -
300
Marker Delta]
400
0.0 ’1
= TP T O T Y T Y e e ey - Mkr—CF
700
Start 0.0300 GHz Stop 1.0000 GHz||  Mkr—RefLvi||
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)
I 3
11 N f 846.74 MHz -58.841 dBm More
2 10f2
4 i
MSG STATUS
Channel = 6, 30MHz to 1GHz
' Keysight Spectrum Analyzer - Swept SA E=E
[ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [01:01:23 PMMay 30, 2016 .
[Display Line -22.77 dBm Avg Type: Log-Pwr TRACE[123456 Display
PNO: Fast 50 Trig: Free Run TYPE| MWW
IFGain:Low #Atten: 30 dB per|P NNNNN
jon»
ot Offecta dB MKr2 24.016 GHz||  Annotation
10gBidiv__Ref 20.00 dBm -50.230 dBm
oo Title»
1
0.00
1040 Graticule|
on Off|
200 -
=300 Display Line
-22.77 dBm
400 on Off|
’2
500 JIPFTI P L T
JMMWWMMWW
E0.0 fpees
700
System
Start 1.00 GHz Stop 25.00 GHz SD'EP'W'
Res BW 100 kHz #VBW 300 kHz Sweep 78.00 ms (1001 pts) ettings
I 3
1] N f 2.440 GHz -2.767 dBm
2| N f 24.016 GHz -50.230 dBm
3
y i
MSG STATUS

Channel = 6, 1GHz to 25GHz
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802.11g - Conducted Spurious Emission Plot on channel 11

e Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [01:03:18 PMMay 30, 2016
[Marker 1 863.230000000 MHz | Avg Type: Log-Pwr Tracell 2345 6| | eak Search
PNO: Fast [0 1rig: Free Run Avg|Hold:>100/100 TYPE|M A
IFGain:Low #Atten: 30 dB DET|P NNNNN
o omeeta db Mkr1 863,23 MHz NextPeak
1ogBidiy__Ref 20.00 dBm -58.694 dBm
g Next PK Right{]
0.00
0.0
Next Pk Leftj|
200 el
300
Marker Deltafl
-40.0
£0.0 ’1
00| = e TR - Vil Mkr—CF
70.0
Start 0.0300 GHz Stop 1.0000 GHz||  Mkr—RefLvi||
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)
oo, | UNCTON ] FONCTONWOTT - FONCTONvALE B
11 N f 863.23 MHz -58.694 dBm More
2 10f2
4 <
MSG STATUS
Channel = 11, 30MHz to 25GHz
s Keysight Spectrum Analyzer - Swept SA EE =
[ RF [s0e boC | | [ SENSE:INT] | ALIGN AUTO  [01:03:04 PMMay 30,2016 Disol
[Display Line -22.24 dBm isplay

PNO: Fast g0 Trig: Free Run

Avg Type: Log-Pwr

TRACE|] 23456
TYPE| M ¥iArininr
DETIP NNNNN

IFGain:Low #Atten: 30 dB
T} ion»
o Ofect2 dB Mkr2 23.896 GHz|| Annotation
19gBidiv__Ref 20.00 dBm -49.84 dBm
0.0 Title»
]
0.00
0.0 Graticule
On Off|
-20.0 Sl |
00 Display Line
-22.24 dBm
-40.0 on off|
02
-A0.0 sl NPT, e
» Ly g i A P s S s F
60.0 g
-70.0
System
Start 1.00 GHz Stop 25.00 GHz SD'éP'aY’
Res BW 100 kHz #VBW 300 KHz Sweep 78.00 ms (1001 pts) ettings
| -
1] N 2.464 GHz -2.24 dBm
2| N f 23.896 GHz -49.84 dBm
3
3 |
MSG STATUS

Channel = 11, 30MHz to 25GHz
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802.11n20 - Conducted Spurious Emission Plot on channel 1

' Keysight Spectrum Analyzer - Swept SA E=E
[ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [01:04:19 PMMay 30, 2016
[Marker 1 70.990000000 MHz | Avg Type: Log-Pwr TacEll 7345 | Feak Search
PNO: Fast p Trig: Free Run Avg|Held:>100/100 TYPEIM
IFGain:Low #Atten: 30 dB pET|P NNNNN
o Offect2 dB Mkr1 870.99 MHz NextPeak
19gBrdiv_Ref 20.00 dBm -58.193 dBm
o Next Pk Right{l
0.00
-10.0
Next Pk Leftj|
200 15t
-30.0
Marker Deltall
-40.0
500 Q1
B PN VY T Y P ST P e e T e e Mkr—CF
700
Start 0.0300 GHz Stop 1.0000 GHz Mkr—RefLvijl
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)
I X ¥ o
1 N f 870.99 MHz -58.193 dBm More
2 10f2
2 )
MSG STATUS
Channel = 1, 30MHz to 1GHz
s Keysight Spectrum Analyzer - Swept SA EE =
| RF [s0e boC | | [ SENSE:INT] | ALIGN AUTO  [01:04:07 PM May 30, 2016 ©
[Display Line -21.61 dBm Avg Type: Log-Pwr TRACE[[ 2345 6 Display
PNO: Fast g0 Trig: Free Run TYPE|M ¥hrtAair
IFGain:Low #Atten: 30 dB DET|P NNNNN
- jon»
o Ofect2 dB Mkr2 24.016 GHz|| Annotation
1L%gBl'div Ref 20.00 dBm -50.01 dBm
0.0 Title»
1
non
-10.0 Graticule
On Off|
0.0 1 £ e
00 Display Line
-21.61dBm
-40.0 on Off|
02
500
| oyt s Pt
] o g, bt P sl AP M g
h T
70.0
System
Start 1.00 GHz Stop 25.00 GHz SD'éP'aV’
Res BW 100 kHz #VBW 300 KHz Sweep 78.00 ms (1001 pts) ettings
I o
1] N 2.416 GHz -1.61 dBm
2| N f 24.016 GHz -50.01 dBm
3
i |
MSG STATUS

Channel = 1, 1GHz to 25GHz
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802.11n20 - Conducted Spurious Emission Plot on channel 6

e Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [01:05:11 PMMay 30, 2016
[Marker 1 818.610000000 MHz | Avg Type: Log-Pwr Tracell 2345 6| Feak Search
PNO: Fast [0 1rig: Free Run Avg|Hold:>100/100 TYPE|M A
IFGain:Low #Atten: 30 dB DET|P NNNNN
o omeeta db Mkr1 818.61 MHz NextPeak
1ogBidiy__Ref 20.00 dBm -58.670 dBm
g Next PK Right{]
0.00
0.0
Next Pk Leftj|
200 el |
300
Marker Delta]
400
0.0 ’ 1
-60.0 — PRI e ey e " TPV E— Mkr—CF
700
Start 0.0300 GHz Stop 1.0000 GHz||  Mkr—RefLvi||
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)
| 3
11 N f 818.61 MHz -58.670 dBm More
2 10f2
4 i
MSG
Channel = 6, 30MHz to 1GHz
' Keysight Spectrum Analyzer - Swept SA E=E
[ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [01:04:58 PMMay 30, 2016 .
[Display Line -21.65 dBm Avg Type: Log-Pwr TRACE[123456 Display
PNO: Fast 50 Trig: Free Run TYPE| MWW
| IFGain:Low #Atten: 30 dB per|P NNNNN
jon»
ot Offecta dB MKr2 24,136 GHz|| ~Annotation
10gBidiv__Ref 20.00 dBm -50.59 dBm
oo Title»
1
0.00
1040 Graticule|
on Off|
-20.0 smiaiui |
=300 Display Line
-21.65 dBm
400 2 on Off|
500 ¢
) YL W) NPT VL Y Y ST P v L
600 e
700
System
Start 1.00 GHz Stop 25.00 GHz SD'EP'W'
Res BW 100 kHz #VBW 300 kHz Sweep 78.00 ms (1001 pts) ettings
[ oo e 3
1] N f 2.440 GHz -1.65 dBm
2| N f 24.136 GHz -50.59 dBm
3
y i
MSG

Channel = 6, 1GHz to 25GHz
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802.11n20 - Conducted Spurious Emission Plot on channel 11

e Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [01:07:00 PM May 30, 2016
|i\f|arker 1 957.320000000 MHz | Avg Type: Log-Pwr TRACE[1 23456 Peak Search
PNO: Fast g0 Trig: Free Run Avg|Hoeld:>100/100 TYPE| M ¥R
IFGain:Low #Atten: 30 dB DET|P NNNNN
o Offeat2 dB Mkr1 957.32 MHz NextPeak
19 dBidiv Ref 20.00 dBm -58.271 dBm
no Next PK Right{]
0.00
0.0
Next Pk Leftj|
00 25,56 dbm
300
Marker Deltafl
-40.0
£0.0 ’1 _]
00| T TP TV e T i e D S Mkr—CF
70.0
Start 0.0300 GHz Stop 1.0000 GHz Mkr—RefLvij
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)
| S O S B 1T M) A (T -
11 N f 957.32 MHz -58.271 dBm More
g 10of2
4 <
MSG STATUS
Channel = 11, 30MHz to 25GHz
s Keysight Spectrum Analyzer - Swept SA EE =
| RF [s0e boC | | [ SENSE:INT] | ALIGN AUTO  [01:06:47 PMMay 30, 2016 ©
[Display Line -23.56 dBm Avg Type: Log-Pwr TRACE[1 2345 6 Display
PNO: Fast g0 Trig: Free Run TYPE|M ¥hrtAair
IFGain:Low #Atten: 30 dB DETIP NNNNN
= = ion»
Ref Offect2 dB Mkr2 23.728 GHz|| Annotation
19gBidiv__Ref 20.00 dBm -49.94 dBm
10.0 Title»
0.00 1
-10.0 Graticule
On Off]
0 3356 dom)|
300 Display Line
-23.66 dBm
-40.0 on Off
.2
£0.0 AR IR
60.0 featr
0.0
System
Start 1.00 GHz Stop 25.00 GHz SD'éP'aY’
Res BW 100 kHz #VBW 300 kHz Sweep 78.00 ms (1001 pts) ettings
| -
1] N 2.464 GHz -3.56 dBm
2| N f 23.728 GHz -49.94 dBm
3
4 .
MSG STATUS

Channel = 11, 30MHz to 25GHz
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802.11n40 - Conducted Spurious Emission Plot on channel 3

Keysight Spectrum Analyzer - Swept SA

B

i [ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [01:08:41 PMMay 30, 2016
[Marker 1 867.110000000 MHz | Avg Type: Log-Pwr TecE[{2345¢6| FeakSearch
PNO: Fast p Trig: Free Run Avg|Held:>100/100 TYPEIM
IFGain:Low #Atten: 30 dB pET|P NNNNN
Rof Offset 2 dB Mkr1 867.11 MHZ NextPeak
1L%gBidiv Ref 20.00 dBm -58.747 dBm
1o Next Pk Right{l
0.00
-10.0
Next Pk Leftj|
200
-24.31 ciEim|
-30.0
Marker Deltall
-40.0
500 ’1
Bl TP e AW T TR MW YR T e e Er T T e L b et e Mkr—CF
700
Start 0.0300 GHz Stop 1.0000 GHz Mkr—RefLvijl
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)
I X ¥ o
1 N f 867.11 MHz -58.747 dBm More
2 10f2
4 e
MSG STATUS
Channel = 3, 30MHz to 1GHz
s Keysight Spectrum Analyzer - Swept SA EE =
[ RF [s0@ bc | [ [ SENSE:INT| [ ALIGN AUTO _ [01:08:29 PM May 30, 2016 .
[Display Line -24.31 dBm Avg Type: Log-Pwr TRACE[[ 2345 6 Display
PNO: Fast o 1rig: FreeRun TYPE| M WA
IFGain:Low #Atten: 30 dB pET|P NNNNN
I jon»
Ref Offset 2 dB MKkr2 24.064 GHz|| Annotation
1L%gBl'div Ref 20.00 dBm -50.07 dBm
100 Title»
non 1
-10.0 Graticule
On Off|
-20.0
-24 31 clfim|
0 Display Line
-24.31 dBm
-40.0 on off
.2
500
o [ Wt o A STl gt Bt i b et 0
L]
70.0
System
Start 1.00 GHz Stop 25.00 GHz leé_Plav'
Res BW 100 kHz #VBW 300 kHz Sweep 78.00 ms (1001 pts) ettings
I o
1] N 2.440 GHz -4.31 dBm
2| N f 24.064 GHz -50.07 dBm
3
4 |
MSG STATUS

Channel = 3, 1GHz to 25GHz
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802.11n40 - Conducted Spurious Emission Plot on channel 6

e Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [01:10:22 PMMay 30, 2016
[Marker 1 925.310000000 MHz | Avg Type: Log-Pwr racell 2345 6| Feak Search
PNO: Fast [0 1rig: Free Run Avg|Hold:>100/100 TYPE|M A
IFGain:Low #Atten: 30 dB DET|P NNNNN
o omeeta db Mkr1 925,31 MHz NextPeak
19 dBidiv Ref 20.00 dBm -59.160 dBm
g Next PK Right{]
0.00
0.0
Next Pk Leftj|
200
-24.81 Bl
300
Marker Deltafl
400
0.0 — ]
’1
B TPy TN S A WSPTIT VI g T T v e e T e S - MKr—CF
700
Start 0.0300 GHz Stop 1.0000 GHz||  Mkr—RefLvi||
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)
I 3
11 N f 925.31 MHz -59.160 dBm More
2 10f2
4 i
MSG STATUS
Channel = 6, 30MHz to 1GHz
' Keysight Spectrum Analyzer - Swept SA E=E
[ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [01:10:09 PMMay 30, 2016 .
[Display Line -24.81 dBm Avg Type: Log-Pwr TRACE[123456 Display
PNO: Fast 50 Trig: Free Run TYPE| MWW
IFGain:Low #Atten: 30 dB per|P NNNNN
jon»
ot Offecta dB MKr2 23.680 GHz|| Annotation
10gBidiv__Ref 20.00 dBm -50.07 dBm
oo Title»
0.00 1
1040 Graticule|
on Off|
200
-24 81 dbm|
=300 Display Line
-24.81 dBm
400 on Off|
’2
500 ettt
B0 [
700
System
Start 1.00 GHz Stop 25.00 GHz SD'EP'W'
Res BW 100 kHz #VBW 300 kHz Sweep 78.00 ms (1001 pts) ettings
I 3
1] N f 2.440 GHz -4.81 dBm
2| N f 23.680 GHz -50.07 dBm
3
y i
MSG STATUS

Channel = 6, 1GHz to 25GHz
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802.11n40 - Conducted Spurious Emission Plot on channel 9

e Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [01:11:29 PMMay 30, 2016
[Marker 1 809.880000000 MHz | Avg Type: Log-Pwr racell 2345 6| Feak Search
PNO: Fast [0 1rig: Free Run Avg|Hold:>100/100 TYPE|M A
IFGain:Low #Atten: 30 dB DET|P NNNNN
o Offect2 dB Mkr1 809.88 MHz NextPeak
19 dBidiv Ref 20.00 dBm -59.019 dBm
o Next Pk Right{]
0.00
0.0
Next Pk Leftj|
0.0
-24 68 tifim|
0.0
Marker Delta]
4010
-50.0
’1
| h Mkr—CF
F0.0 ; ; Y— D et
700
Start 0.0300 GHz Stop 1.0000 GHz Mkr—RefLvij
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)
| 7
1 N f 809.88 MHz -59.019 dBm More
2 10f2
4 )
MSG STATUS
Channel =9, 30MHz to 25GHz
s Keysight Spectrum Analyzer - Swept SA EE =
| RF [s0e boC | | [ SENSE:INT] | ALIGN AUTO  [01:11:13 PMMay 30, 2016 ©
[Display Line -24.89 dBm Avg Type: Log-Pwr TRACE[[ 2345 6 Display
PNO: Fast g0 Trig: Free Run TYPE|M ¥hrtAair
IFGain:Low #Atten: 30 dB DET|P NNNNN
- jon»
o Ofect2 dB Mkr2 24,502 GHz|| Annotation
1L%gBl'div Ref 20.00 dBm -50.34 dBm
0.0 Title»
0o 1
-10.0 Graticule
On Off|
-20.0
-24.83 dBmfl
00 Display Line
2489 dBm
-40.0 on Off|
-50.0 W,.pMi»-fﬂ
M M A A S DYl A st
60.0 fpert
70.0
System
Start 1.00 GHz Stop 25.00 GHz SD'éP'aY’
Res BW 100 kHz #VBW 300 KHz Sweep 78.00 ms (1001 pts) ettings
I o
1] N 2.464 GHz -4.89 dBm
2| N f 24.592 GHz -50.34 dBm
3
i |
MSG STATUS

Channel =9, 30MHz to 25GHz
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2.5. Power spectral density (PSD)

2.5.1. Limit of Power Spectral Density

The peak power spectral density shall not be greater than 8dBm in any 3kHz band at any time
interval of continuous transmission.

2.5.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

(o] (] O

EUT

2.5.3. Test Setup

Spectrum Analyzer

2.5.4. Test Procedures

1. The testing follows Measurement Procedure 10.2 Method PKPSD of FCC KDB558074 D01
v03r05.

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

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

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 3 kHz.
Video bandwidth VBW = 10 kHz In order to make an accurate measurement, set the span to 1.5 times
DTS Channel Bandwidth. (6dB BW)

5. Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to fully
stabilize. Use the peak marker function to determine the maximum power level.

6. Measure and record the results in the test report.

7. The Measured power density (dBm)/ 100kHz is a reference level and used as 20dBc down

limit line for Conducted Band Edges and Conducted Spurious Emission.
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2.5.5. Test Results of Power spectral density

Spectral power density (dBm)
Test mode Channel Fr(el\(}[ﬁ;l)c J PSD/3kHz (dBm) ( dBI;rI/r;llz[Hz) Verdict
1 2412 -7.109 PASS
802.11b 6 2437 -8.215 PASS
11 2462 -7.871 PASS
1 2412 -13.692 PASS
802.11g 6 2437 -13.630 PASS
11 2462 -14.708 g PASS
1 2412 -13.603 PASS
802.11n20 6 2437 -14.275 PASS
11 2462 -14.757 PASS
3 2422 -17.574 PASS
802.11n40 6 2437 -17.443 PASS
9 2452 -17.989 PASS
Measurement uncertainty: +1.3dB

Note:

1. Measured power density (dBm) has offset with cable loss.
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2.5.6. Test Results (plots) of Power spectral density

' Keysight Spectrum Analyzer - Swept SA E=E
[ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [12:37:31 PMMay 30, 2016
Marker 1 2.412750000000 GHz | Avg Type: Log-Pwr TacEll 7345 | Feak Search
PNO: Wide p Trig: Free Run Avg|Held:>100/100 TYPEIM
IFGain:Low #Atten: 30 dB per|P NNNNN
Rof Offeota i Mkr1 2.412 750 GHz NextPeak
10dBidiv  Ref 20.00 dBm -7.109 dBm
fLog
100 Next PK Right{]
0.00 ’ 1
Next Pk Leftj|
00 T L
200 HMM MN\*
‘\/ Marker Deital|
300 | L
- "
0o Mkr—CF
500
50.0 Mkr—RefLvi|
700
More
10of2
Center 2.412000 GHz Span 15.00 MHz ©
Res BW 3.0 kHz #VBW 10 kHz Sweep 34.13 ms (1001 pts)
IMSG STATUS
802.11b - Channel 1
s Keysight Spectrum Analyzer - Swept SA EE =
[ RF [s0e boC | | [ SENSE:INT] | ALIGN AUTO  [12:37:47 PMMay 30,2016
Marker 1 2.436055000000 GHz | Avg Type: Log-Pur MEFZ 3156| FeakSearch
PNO: Wide 53 Trig: Free Run Avg|Held: 95/100 TYPE|M ¥hrtAair
IFGainLow  #Atten: 30 dB peT|P NNNNN
eof Offect2 db Mkr1 2.436 055 GHZ NextPeak
10dBidiv  Ref 20.00 dBm -8.215 dBm
jLog
100 Next Pk Right{l
0.00
1
Next Pk Left|]
-10.0 WM TR fv*."w |
200 M ¢ I-"W\\
M%\f \},’J"‘w“ Marker Deftal|
-30.0 wa. . -u *’1—,‘
0o Mkr—CF
-50.0
-50.0 MKkr—RefLvijj
700
More
10f2
Center 2.437000 GHz Span 15.00 MHz ©
Res BW 3.0 kHz #VBW 10 kHz Sweep 34.13 ms (1001 pts)
IMSG STATUS

802.11b - Channel 6
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e Keysight Spectrum Analyzer - Swept SA =R
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:38:06 PM May 30, 2016
Marker 1 2.462810000000 GHz | Avg Type: Log-Pur acE[lossse| FeakSearch
PNO: Wide [0 11ig: Free Run Avg|Hold:>100/100 TYREIM
IFGain:Low #Atten: 30 dB DET|P NNNNN
~of Dot i Mkr1 2.462 810 GHz NextPeak
10dBrdiv  Ref 20.00 dBm -7.871 dBm
fLog
100 Next PK Right{]
0.00 ]
¢ Next Pk Left]
1.0 W Ly M'H"‘k\ I
200
Jr'/lm"{‘f \ﬂ% Marker Deltal|
-30.0 F]“MI ¥ W thw
-“np Mkr—CF
500
0.0 Mkr—RefLvijl
700
More
10of2
Center 2.462000 GHz Span 15.00 MHz ©
Res BW 3.0 kHz #VBW 10 kHz Sweep 34.13 ms (1001 pts)
IMSG STATUS
802.11b - Channel 11
' Keysight Spectrum Analyzer - Swept SA E=E
[ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [12:39:29 PMMay 30, 2016
Marker 1 2.413890000000 GHz | Avg Type: Log-Pwr TacEll 7345 | Feak Search
PNO: Wide . Trig: FreeRun Avg|Held:>100/100 TYPE|M WA
IFGain:Low  #Atten: 30 dB per|P NNNNN
NextPeak
Rof Offsct 2 dB Mkr1 2.413 89 GHZ
10 dBiciv  Ref 20,00 dBm -13.692 dBm
fLog
100 Next PK Right{]
0.00
Next Pk Leftj|
-10.0 .1
AT, A JARA v, S e A A
Lk MarKer Delta]
-30.0 J‘I IW
e /‘ LH Mkr—CF
500
800 M\M WUJ \"ﬁhﬂnﬁﬁ H'ﬁ“h“'W'“wU Mkr—RefLvill
700
More
10of2
Center 2.41200 GHz Span 30.00 MHz ©
Res BW 3.0 kHz #VBW 10 kHz Sweep 68.27 ms (1001 pts)
IMSG STATUS

802.11g - Channel 1
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e Keysight Spectrum Analyzer - Swept SA =R
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:40:19 PMMay 30, 2016
Marker 1 2.431390000000 GHz Avg Type: Log-Pwr Tacelio34s s | PeakSearch
PNO: Wide [0 11ig: Free Run Avg|Hold:>100/100 TYREIM
IFGain:Low #Atten: 30 dB DET|P NNNNN
~of Dot i Mkr1 2.431 39 GHz NextPeak
10dBidiv  Ref 20.00 dBm -13.630 dBm
fLog
100 Next PK Right{]
0.00
Next Pk Leftj|
-10.0 .1
At A e, SRRSO
L Marker Delta]
300 MI }
-40.0 f;r \\\ Mkr—CF
500
600 / l\H\-"lfu A Hy"rﬁ'v'w‘vm Mkr—Ref Lvij|
700
More
10of2
Center 2.43700 GHz Span 30.00 MHz ©
Res BW 3.0 kHz #VBW 10 kHz Sweep 68.27 ms (1001 pts)
IMSG STATUS
802.11g - Channel 6
' Keysight Spectrum Analyzer - Swept SA E=E
[ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [12:41:10 PMMay 30, 2016
Marker 1 2.462660000000 GHz | Avg Type: Log-Pwr TacEll 7345 | eak Search
PNO: Wide . Trig: FreeRun Avg|Held:>100/100 TYPE|M WA
IFGain:Low  #Atten: 30 dB per|P NNNNN
Rof Offeota i Mkr1 2.462 66 GHz NextPeak
10 dBiciv  Ref 20,00 dBm -14.708 dBm
fLog
100 Next PK Right{]
0.00
Next Pk Leftj|
-10.0 I,:m
o A ettt A e oAt Mo
H \ MarKer Delta]
K i |
30.0 | H]’l’
e ﬂf \H Mkr—CF
500 j \
50.0 3 ] A Mkr—RefLvi|
MW P,
700
More
10of2
Center 2.46200 GHz Span 30.00 MHz ©
Res BW 3.0 kHz #VBW 10 kHz Sweep 68.27 ms (1001 pts)
IMSG STATUS

802.11g - Channel 11
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e Keysight Spectrum Analyzer - Swept SA =R
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:43:19 PMMay 30, 2016
Marker 1 2.418870000000 GHz | Avg Type: Log-Pwr Tracell 2345 6| | eak Search
PNO: Wide [0 11ig: Free Run Avg|Hold:>100/100 TYREIM
IFGain:Low #Atten: 30 dB DET|P NNNNN
~of Dot i Mkr1 2.418 87 GHz NextPeak
10dBidiv  Ref 20.00 dBm -13.603 dBm
fLog
100 Next PK Right{]
0.00
Next Pk Leftj|
-10.0 1
sl APt
Marker Delta]
300 H‘\
-40.0 /' \‘ Mkr—CF
500
O R '“rv“rfﬁ Kﬁr'ﬂﬂ.ﬂ*\,ﬁp@wm Mkr—RefLvi|
700
More
10of2
Center 2.41200 GHz Span 30.00 MHz ©
Res BW 3.0 kHz #VBW 10 kHz Sweep 68.27 ms (1001 pts)
IMSG STATUS
802.11n20 - Channel 1
' Keysight Spectrum Analyzer - Swept SA E=E
[ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [12:43:54 PMMay 30, 2016
Marker 1 2.444500000000 GHz | Avg Type: Log-Pwr TacEll 7345 | Feak Search
PNO: Wide p Trig: Free Run Avg|Held:>100/100 TYPE|M WA
IFGain:Low #Atten: 30 dB per|P NNNNN
Rof Offeota i Mkr1 2.444 50 GHZ NextPeak
10 dBiciv  Ref 20,00 dBm -14.275 dBm
fLog
100 Next PK Right{]
0.00
Next Pk Leftj|
0.0 .1
A A A A A
MarKer Delta]
-30.0 JJ Hh
e / m Mkr—CF
500
800 WW"‘ WA ]Ll"huJ’rAu ARy \J']WM, Mkr—RefLvill
700
More
10of2

Center 2.43700 GHz
Res BW 3.0 kHz

Span 30.00 MHz
#VBW 10 kHz Sweep 68.27 ms (1001 pts)

IMSG

STATUS

802.11n20 - Channel 6
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e Keysight Spectrum Analyzer - Swept SA =R
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:45:09 PMMay 30, 2016
Marker 1 2.469500000000 GHz | Avg Type: Log-Pwr TRece[123250| FeakSearch
PNO: Wide Lp0 Trig: Free Run Avg|Held:>100/100 TYPEIM
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2 B Mkr1 2.469 50 GHZ NextPeak
10dBrdiv  Ref 20.00 dBm -14.757 dBm
fLog
a0 Next PK Right{]
0.00
Next Pk Leftj|
-10.0 ’1
ARttt Al e et
Marker Delta]
300 M‘{
e ; \k Mkr—CF
500
-60.0 Wﬂi\f‘m Y U"WJ‘ \Ih.vu,a Ahh “"\JWW Mkr—Ref Lvij|
700
More
10of2
Center 2.46200 GHz Span 30.00 MHz ©
Res BW 3.0 kHz #VBW 10 kHz Sweep 68.27 ms (1001 pts)
IMSG STATUS
802.11n20 - Channel 11
' Keysight Spectrum Analyzer - Swept SA E=E
[ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [12:47:09 PMMay 30, 2016
Marker 1 2.430400000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 T oak Search
PNO: Fast . Trig: FreeRun Avg|Held:>100/100 TYPE|M WA
IFGainiLow . #Atten: 30 dB DET|P NNNNN
Ref Offset 2 dR Mkr1 2.430 40 GHZ NextPeak
10dBidiv ~ Ref 20.00 dBm -17.574 dBm
fLog
1no Next PK Right{]
0.00
Next Pk Leftj|
100
-0 o T
MarKer Delta]
-30.0 j
e ﬂ} Mkr—CF
500
50.0 WW/ Mkr—RefLvi|
700
More
10of2

Center 2.42200 GHz
Res BW 3.0 kHz

Span 50.00 MHz
#VBW 10 kHz Sweep 113.8 ms (1001 pts)

IMSG

STATUS

802.11n40 - Channel 3
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e Keysight Spectrum Analyzer - Swept SA =R
[ RF |soe bc | | [ SENSE:INT] | ALIGN AUTO  [12:48:05 PMMay 30, 2016
Marker 1 2.431400000000 GHz | Avg Type: Log-Pwr racell 2345 6| Feak Search
PNO: Fast [, 1rig: Free Run Avg|Hold:>100/100 TYREIM
IFGain:Low #Atten: 30 dB DET|P NNNNN
~of Dot i Mkr1 2.431 40 GHZ NextPeak
10dBidiv  Ref 20.00 dBm -17.443 dBm
fLog
100 Next PK Right{]
0.00
Next Pk Leftj|
-10.0
.1
200 I
N Marker Delta]
300 ﬂ
-40.0 Jjﬂ Mkr—CF
500
0.0 WJI \J Y Mkr—RefLvi|
700
More
10of2
Center 2.43700 GHz Span 50.00 MHz ©
Res BW 3.0 kHz #VBW 10 kHz Sweep 113.8 ms (1001 pts)
IMSG STATUS
802.11n40 - Channel 6
' Keysight Spectrum Analyzer - Swept SA E=E
[ RF [s0e boc | | [ SENSE:INT] | ALIGN AUTO  [12:48:46 PMMay 30, 2016
Marker 1 2.464150000000 GHz | Avg Type: Log-Pwr TacEll 7345 | Feak Search
PNO: Fast p Trig: Free Run Avg|Held:>100/100 TYPE|M WA
IFGain:Low #Atten: 30 dB per|P NNNNN
Rof Offeota i Mkr1 2.464 15 GHZ NextPeak
10 dBiciv  Ref 20,00 dBm -17.989 dBm
fLog
100 Next PK Right{]
0.00
Next Pk Leftj|
100
.1
00 N J ' ! "
WMMW Marker Deltafj
-30.0 H H’
e f »L\ Mkr—CF
500
-60.0 Mf M'L‘HNW;\MN Mkr—RefLvljj
700
More
10of2
Center 2.45200 GHz Span 50.00 MHz ©
Res BW 3.0 kHz #VBW 10 kHz Sweep 113.8 ms (1001 pts)
IMSG STATUS

802.11n40 - Channel 9
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2.6. Radiated Band Edge and Spurious Emission

2.6.1. Limit of Radiated Band Edges and Spurious Emission

In any 100 kHz bandwidth outside the intentional radiator frequency band, all
harmonics/spurious must be at least 20 dB below the highest emission level within the authorized
band. If the output power of this device was measured by spectrum analyzer, the attenuation under
this paragraph shall be 30 dB instead of 20 dB. In addition, radiated emissions which fall in the
restricted bands must also comply with the FCC section 15.209 limits as below.

Note: Wireless charger configuration was evaluated.

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
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

2.6.2. Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.

2.6.3. Test Setup

For radiated emissions from 9 KHz to 30 MHz

Tum Tables

\AOOOODODIDAT
ey

Test Antenna
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For radiated emissions from 30MHz to 1GHz
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2.6.4. Test Procedures

1. The EUT was placed on the top of a rotating table 0.8 meter for below 1GHz and 1.5 meters for
above 1GHz on the ground. The table was rotated 360 degrees to determine the position of the
highest radiation.
2. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted
on the top of a variable-height antenna tower.
3. Height of receiving antenna 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.
4. 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 table was turned from 0 degrees to
360 degrees to find the maximum reading.
5. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

6. If the emission level of the EUT in peak mode was lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported.
Otherwise the emissions would be re-tested one by one using peak, quasi-peak or average
method as specified and then reported in a data sheet.

7. For the radiated emission test above 1GHz:

Place the measurement antenna away from each area of the EUT determined to be a source of
emissions at the specified measurement distance, while keeping the measurement antenna
aimed at the source of emissions at each frequency of significant emissions, with polarization
oriented for maximum response. The measurement antenna may have to be higher or lower than
the EUT, depending on the radiation pattern of the emission and staying aimed at the emission
source for receiving the maximum signal. The final measurement antenna elevation shall be that
which maximizes the emissions. The measurement antenna elevation for maximum emissions
shall be restricted to a range of heights of from 1 m to 4 m above the ground or reference ground

plane.
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NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasi-peak detection at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is IMHz and video bandwidth is
3MHz for Peak detection at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth

is= 1/T (Duty cycle < 98%) or 10Hz(Duty cycle > 98%) for Average detection (AV) at frequency

above 1GHz.

4. All radiated emission tests were performed in X, Y, Z axis direction. And only the worst axis test

condition was recorded in this test report.

5. For 9K~30MHz, the result is lower more than 20dB by the permissible value, and not provide at
the report
6. Retest at 2016-09-26

Page 46 of 67



CIC
v Report No.: SET2016-09226

2.6.5. Test Results of Radiated Band Edge and Spurious Emission

For 9 kHz to 30MHz

The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible

value has no need to be reported.

For 30MHz to 1000 MHz

Marker: 30 MHz 31.14 dBuV/m
Level [dBuV/m]
80
70
60
so | | 110
40
b
oy W%WW
30 il
WJVWMNM
20
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [HZ]
MES 16-07357 V
LIM FCC CI.B F QP/AV FCC ClassB, field strength
30MHz to 1GHz, Antenna Vertical
Antenna
Frequency QuasiPeak Bandwidth Limit
height .
(MHz) (dBuV/m) (kHz) (dBpV/m) Antenna Verdict
(cm)
30.0 31.14 120.000 100.0 40.0 Vertical Pass
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Marker: 30 MHz 31.22 dBpV/m
Level [dBuV/m]
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0
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Frequency [HZ]
~ MES 16-07357 H
LIM FCC CI.B F QP/AV FCC ClassB, field strength
30MHz to 1GHz, Antenna Horizontal
Antenna
Frequency QuasiPeak Bandwidth Limit
height i
(MH2) (dB 1 V/im) (kHz) @Buv/my | Antenna Verdict
(cm)
30.0 31.22 120.000 100.0 40.0 Horizontal Pass
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For 1GHz to 25 GHz

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11b_2412MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 2390.00 | 46.96 | PK 74.00 -27.04 1.50 H 28 45.66 1.3
2 2390.00 | 33.74 | AV 54.00 -20.26 1.50 H 28 32.44 1.3
3 *2412.00 | 92.18 | PK / / 1.50 H 28 90.18 2.0
4 *2412.00 | 84.56 | AV / / 1.50 H 28 82.56 2.0
5 4824.00 | 49.54 | PK 74.00 -24.46 1.50 H 43.14 6.4
6 4824.00 | 36.83 | AV 54.00 -17.17 1.50 H 30.43 6.4

ANTENNAPOLARITY &

TEST DISTANCE

: VERTICALAT 3M (802.11b_2412MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 2390.00 | 46.12 | PK 74.00 -27.88 1.50V 28 44.82 1.3
2 2390.00 | 34.19 | AV 54.00 -19.81 1.50V 28 32.89 1.3
3 *2412.00 | 93.90 | PK / / 1.50V 28 91.90 2.0
4 *2412.00 | 86.54 | AV / / 1.50V 28 84.54 2.0
5 4824.00 | 5097 | PK 74.00 -23.03 1.50V 44.57 6.4
6 4824.00 | 36.83 | AV 54.00 -17.17 1.50V 30.43 6.4
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11b_2437MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2437.00 | 91.80 | PK / / 1.50 H 30 89.70 2.1
2 *2437.00 | 83.49 | AV / / 1.50 H 30 81.39 2.1
3 4874.00 | 49.70 | PK 74.00 -24.3 1.50 H 43.20 6.5
4 4874.00 | 36.72 | AV 54.00 -17.28 1.50 H 30.22 6.5

ANTENNAPOLARITY &

TEST DISTANCE

: VERTICALAT 3 M (802.11b_2437MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2437.00 | 95.18 | PK / / .50V 30 93.08 2.1
2 *2437.00 | 86.94 | AV / / 1.50V 30 84.84 2.1
3 4874.00 | 49.79 | PK 74.00 -24.21 1.50V 43.29 6.5
4 4874.00 | 37.38 | AV 54.00 -16.62 1.50V 30.88 6.5
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11b_2462MHz)

Emssion o . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2462.00 | 89.57 | PK / / 1.50 H 29 87.27 2.3
2 *2462.00 | 79.69 | AV / / 1.50 H 29 77.39 2.3
3 2483.50 | 46.07 | PK 74.00 -27.93 1.50 H 29 43.47 2.6
4 2483.50 | 3436 | AV 54.00 -19.64 1.50 H 29 31.76 2.6
5 4924.00 | 51.26 | PK 74.00 -22.74 1.50 H 44.56 6.7
6 4924.00 | 3743 | AV 54.00 -16.57 1.50 H 30.73 6.7

ANTENNAPOLARITY &

TEST DISTANCE

: VERTICALAT 3M (802.11b_2462MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2462.00 | 92.77 | PK / / 1.50V 29 90.47 23
2 *2462.00 | 82.99 | AV / / 1.50V 29 80.69 23
3 2483.50 | 45.84 | PK 74.00 -28.16 1.50V 29 43.24 2.6
4 2483.50 | 3443 | AV 54.00 -19.57 1.50V 29 31.83 2.6
5 4924.00 | 49.18 | PK 74.00 -24.82 1.50V 42.48 6.7
6 4924.00 | 3743 | AV 54.00 -16.57 1.50V 30.73 6.7
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11g 2412MHz)
Emssion o . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 2390.00 | 47.99 | PK 74.0 -26.01 1.50H 30 46.69 1.3
2 2390.00 | 35.01 | AV 54.0 -18.99 1.50 H 30 33.71 1.3
3 *2412.00 | 93.20 | PK / / 1.50 H 30 91.20 2.0
4 *2412.00 | 75.41 | AV / / 1.50 H 30 73.41 2.0
5 4824.00 | 49.88 | PK 74.00 -24.12 1.50 H 43.48 6.4
6 4824.00 | 37.29 | AV 54.00 -16.71 1.50 H 30.89 6.4
ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3 M (802.11g_2412MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 2390.00 | 51.86 | PK 74.0 -22.14 1.50V 30 50.56 1.3
2 2390.00 | 36.12 | AV 54.0 -17.88 1.50V 30 34.82 1.3
3 *2412.00 | 94.05 | PK / / 1.50V 30 92.05 2.0
4 *2412.00 | 84.84 | AV / / 1.50V 30 82.84 2.0
5 4824.00 | 48.37 | PK 74.00 -25.63 1.50V 41.97 6.4
6 4824.00 | 36.84 | AV 54.00 -17.16 1.50V 30.44 6.4
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11g_2437MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2437.00 | 92.59 | PK / / 1.50 H 31 90.49 2.1
2 *2437.00 | 82.30 | AV / / 1.50 H 31 80.20 2.1
3 4874.00 | 4943 | PK 74.00 -24.57 1.50 H 42.93 6.5
4 4874.00 | 37.29 | AV 54.00 -16.71 1.50H 30.79 6.5

ANTENNAPOLARITY &

TEST DISTANCE

: VERTICALAT 3M (802.11g_2437MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2437.00 | 92.50 | PK / / 1.50 H 30 90.40 2.1
2 *2437.00 | 82.24 | AV / / 1.50 H 30 80.14 2.1
3 4874.00 | 49.77 | PK 74.00 -24.23 1.50 H 43.27 6.5
4 4874.00 | 37.38 | AV 54.00 -16.62 1.50 H 30.88 6.5
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11g_2462MHz)

Emssion o i Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2462.00 | 91.12 | PK / / 1.50 H 33 88.82 2.3
2 *2462.00 | 76.40 | AV / / 1.50 H 33 74.1 2.3
3 2483.50 | 47.72 | PK 74.0 -26.28 1.50 H 33 45.12 2.6
4 2483.50 | 3541 | AV 54.0 -18.59 1.50 H 33 32.81 2.6
5 4924.00 | 50.11 | PK 74.0 -23.89 1.50 H 0 43.41 6.7
6 4924.00 | 3743 | AV 54.0 -16.57 1.50 H 0 30.73 6.7

ANTENNAPOLARITY & TEST DISTANCE: VERTICAL AT 3M (802.11g_2462MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2462.00 | 92.71 | PK / / .50V 31 90.41 2.3
2 *2462.00 | 82.16 | AV / / 1.50V 31 79.86 23
3 2483.50 | 5042 | PK 74.0 -23.58 1.50V 31 47.82 2.6
4 2483.50 | 36.41 | AV 54.0 -17.59 1.50V 31 33.81 2.6
5 4924.00 | 49.75 | PK 74.0 -24.25 1.50V 0 43.05 6.7
6 4924.00 | 37.58 | AV 54.0 -16.42 .50V 0 30.88 6.7
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11n20_2412MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 2390.00 | 46.44 | PK 74.0 -27.56 1.50 H 30 45.14 1.3
2 2390.00 | 35.01 | AV 54.0 -18.99 1.50 H 30 33.71 1.3
3 *2412.00 | 91.01 | PK / / 1.50 H 30 89.01 2.0
4 *2412.00 | 80.72 | AV / / 1.50 H 30 78.72 2.0
5 4824.00 | 49.26 | PK 74.00 -24.74 1.50 H 0 42.86 6.4
6 4824.00 | 36.83 | AV 54.00 -17.17 1.50 H 0 30.43 6.4

ANTENNAPOLARITY & TEST DISTANCE:

VERTICALAT 3M (802.11n20_2412MHz)

Emssion o . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 2390.00 | 50.24 | PK 74.0 -23.76 1.50V 29 48.94 1.3
2 2390.00 | 36.12 | AV 54.0 -17.88 1.50V 29 34.82 1.3
3 *2412.00 | 93.17 | PK / / 1.50V 29 91.17 2.0
4 *2412.00 | 83.50 | AV / / 1.50V 29 81.50 2.0
5 4824.00 | 47.83 | PK 74.00 -26.17 1.50V 41.43 6.4
6 4824.00 | 36.84 | AV 54.00 -17.16 1.50V 30.44 6.4

Page 55 of 67




—

Report No.: SET2016-09226

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M (802.11n20_2437MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2437.00 | 91.38 | PK / / 1.50 H 25 89.28 2.1
2 *2437.00 | 81.56 | AV / / 1.50 H 25 79.46 2.1
3 4874.00 | 49.14 | PK 74.00 -24.86 1.50 H 0 42.64 6.5
4 4874.00 | 37.29 | AV 54.00 -16.71 1.50 H 0 30.79 6.5

ANTENNAPOLARITY & TEST DISTANCE:

VERTICALAT 3M (802.11n20_2437MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2437.00 | 91.13 | PK / / .50V 27 89.03 2.1
2 *2437.00 | 81.53 | AV / / 1.50V 27 79.43 2.1
3 4874.00 | 49.88 | PK 74.00 -24.12 1.50V 43.38 6.5
4 4874.00 | 37.29 | AV 54.00 -16.71 1.50V 30.79 6.5
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11n20_2462MHz)

Emssion o i Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2462.00 | 89.62 | PK / / 1.50 H 29 87.32 2.3
2 *2462.00 | 76.11 | AV / / 1.50 H 29 73.81 2.3
3 2483.50 | 47.62 | PK 74.0 -26.38 1.50 H 29 45.02 2.6
4 2483.50 | 35.19 | AV 54.0 -18.81 1.50 H 29 32.59 2.6
5 4924.00 | 49.18 | PK 74.0 -24.82 1.50 H 0 42.48 6.7
6 4924.00 | 3743 | AV 54.0 -16.57 1.50 H 0 30.73 6.7

ANTENNAPOLARITY & TEST DISTANCE:

VERTICALAT 3M (802.11n20_2462MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2462.00 | 91.08 | PK / / .50V 30 88.78 23
2 *2462.00 | 76.84 | AV / / 1.50V 30 74.54 23
3 2483.50 | 50.68 | PK 74.0 -23.32 1.50V 30 48.08 2.6
4 2483.50 | 36.29 | AV 54.0 -17.71 1.50V 30 33.69 2.6
5 4924.00 | 49.37 | PK 74.0 -24.63 1.50V 42.67 6.7
6 4924.00 | 37.42 | AV 54.0 -16.58 .50V 30.72 6.7
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M (802.11n40_2422MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 2390.00 | 47.81 | PK 74.0 -26.19 1.50 H 33 46.51 1.3
2 2390.00 | 3540 | AV 54.0 -18.6 1.50 H 33 34.1 1.3
3 *2422.00 | 89.02 | PK / / 1.50 H 33 87.02 2.0
4 *2422.00 | 78.80 | AV / / 1.50 H 33 76.80 2.0
5 4844.00 | 49.08 | PK 74.00 -24.92 1.50 H 0 42.68 6.4
6 4844.00 | 37.23 | AV 54.00 -16.77 1.50 H 0 30.83 6.4

ANTENNAPOLARITY & TEST DISTANCE:

VERTICALAT 3M (802.11n40_2422MHz)

Emssion o . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 2390.00 | 50.24 | PK 74.0 -23.76 1.50V 31 48.94 1.3
2 2390.00 | 37.11 | AV 54.0 -16.89 1.50V 31 35.81 1.3
3 *2422.00 | 89.59 | PK / / 1.50V 31 87.59
4 *2422.00 | 79.52 | AV / / 1.50V 31 77.52
5 4844.00 | 51.13 | PK 74.00 -22.87 1.50V 0 44.73 6.4
6 4844.00 | 37.23 | AV 54.00 -16.77 1.50V 0 30.83 6.4
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11n40_2437MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2437.00 | 88.31 | PK / / 1.50 H 30 86.21 2.1
2 *2437.00 | 77.77 | AV / / 1.50 H 30 75.67 2.1
3 4874.00 | 50.06 | PK 74.00 -23.94 1.50H 0 43.56 6.5
4 4874.00 | 37.29 | AV 54.00 -16.71 1.50 H 0 30.79 6.5

ANTENNAPOLARITY & TEST DISTANCE:

VERTICALAT 3M (802.11n40_2437MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2437.00 | 89.44 | PK / / .50V 27 87.34 2.1
2 *2437.00 | 77.64 | AV / / 1.50V 27 75.54 2.1
3 4874.00 | 48.23 | PK 74.00 -25.77 1.50V 41.73 6.5
4 4874.00 | 37.29 | AV 54.00 -16.71 1.50V 30.79 6.5
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11n40_2452MHz)

Emssion o i Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2452.00 | 87.97 | PK / / 1.50 H 29 85.67 2.3
2 *2452.00 | 72.48 | AV / / 1.50 H 29 70.18 2.3
3 2483.50 | 47.89 | PK 74.0 -26.11 1.50 H 29 45.29 2.6
4 2483.50 | 3594 | AV 54.0 -18.06 1.50 H 29 33.34 2.6
5 4904.00 | 4946 | PK 74.0 -24.54 1.50 H 0 42.76 6.7
6 4904.00 | 3742 | AV 54.0 -16.58 1.50 H 0 30.72 6.7

ANTENNAPOLARITY & TEST DISTANCE:

VERTICALAT 3M (802.11n40_2452MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2452.00 | 89.01 | PK / / .50V 30 86.71 23
2 *2452.00 | 78.69 | AV / / 1.50V 30 76.39 23
3 2483.50 | 4893 | PK 74.0 -25.07 1.50V 30 46.33 2.6
4 2483.50 | 36.64 | AV 54.0 -17.36 1.50V 30 34.04 2.6
5 4904.00 | 49.65 | PK 74.0 -24.35 1.50V 42.95 6.7
6 4904.00 | 37.42 | AV 54.0 -16.58 .50V 30.72 6.7
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Worst-Case mode test Plots of VERTICALAT 3 M (802.11n20_2462MHz)

Marker:
Delta Mk:
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Constant: 74 dBuV/m
Constant: 54 dBpV/m

REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB)

— Pre-Amplifier Factor(dB)

5." *": Fundamental frequency.

3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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2.7. Conducted Emission

2.7.1. Limit of Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the
radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies within the band 150 kHz to 30 MHz shall not exceed the limits in the following table.

Conducted Limit (dBpV)
Frequency range (MHz) -
Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
5-30 60 50
2.7.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.7.3. Test Setup

Sy
I Hon-conductive table —I
| I
I Raar of EUT to be flushed |
} with rear of table 1op l
I 1
|
| |
L — |
} E= EUT |
I Ll Ll f I il emto
I Recciver I around
| 500) RF Cable #le : plane
| |
| ! [
| |' 2 I
I | U
| B[a]] :
| ANH !
| (LISH} |
I |
|
| - - | .
' o 3c) | -
} e Bonded to horizontal 40 cmte vertical L7
e ground plans reference plane I .
e - x  _________] -
AMH - Artificial maing network (LISH)
AE = Associated equipment D s

EUT = Equipment under test
I5H = Impedance stabilization network

B}Tetem ‘;innlﬁtc-r
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2.7.4. Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at
least 80 centimeters from any other grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network (LISN).

3. All the support units are connecting to the other LISN.

4. The LISN provides 50 ohm coupling impedance for the measuring instrument.

5. The FCC states that a 50 ohm, 50 micrometry LISN should be used.

6. Both sides of AC line were checked for maximum conducted interference.

7. The frequency range from 150 kHz to 30 MHz was searched.

8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth =
9kHz) with Maximum Hold Mode. Then measurement is also conducted by Average Detector

and Quasi-Peak Detector Function respectively.
2.7.5. Test Results of Conducted Emission

1. The EUT configuration of the emission tests is WLAN Link + USB Cable (Charging from

Adapter) + Earphone.

2. The power adapter support (100~240V AC, 50/60Hz), the EUT was tested at the both
available voltages (120, 240V AC), and 60Hz. Only the worst-case mode (120V/60Hz)
was record in this report.

3. Retest date: 2017-03-20
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FCC Part 15 Class B Voltage Test
100T
| 150.000 KHz 999 000 Kkiy
Q07T 177.000 kHz
i 52.366 dBu 54 600 apa 48.602 dB
80T
70_: 276.000 kHz 321. 000 klz 402. 000 kHz
1 48.831 dBu 45.337 dBu 44.371 dBp
60+ FCC |Part 15 (lass B Voltage on Mains QP
2 SOSEJY\/V\/V
s 04
2 40t i J}\/\X
I ~ e Sy
30+ +
20+
101
0__
150k | 360 4(IJOS(I)0I IS(IJO1IM 2IM 3II\/I 4I|v| 5M6 | s 16M 20IM 36M
Frequency in Hz
(Plot A: L Phase)
Conducted Disturbance at Mains Terminals
L Test Data
QP AV
. Measurement . Measurement
Frequency Limits Value Frequency Limits Value
MHz dBuV MHz dBuV
(MH2 (@BKY) (dBpv) (MHz) | (dBuV) (dBpV)
0.150000 66.0 48.78 0.150000 56.0 35.12
0.177000 64.6 51.90 0.177000 54.6 37.22
0.222000 62.7 48.25 0.222000 52.7 34.01
0.276000 60.9 47.33 0.276000 50.9 37.11
0.321000 59.7 43.21 0.321000 49.7 34.06
0.402000 57.8 40.16 0.402000 47.8 31.64
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FCC Part 15 Class B Voltage Test
100T
- 186,000 kHz 222,000 kHz
80T 366. 000 kiiz
276. 000 kilz 321. 000 kHz
i 48.890 dBu 46,077 dBu H-o4p—dpyy
70T
60'\ FCC |Part 15 (lass B Voltage on Mains QP
.Y
g so¥ [y
< NV
S st md
30T
20+
10T
0__
150k | 3(|)0 4(.)05(.)0. I8(IJO1IM 2IIVI 3||v| 4||v| 5IIVI(I5 | als 16M 20IM 36|v|
Frequency in Hz
(Plot B: N Phase)
Conducted Disturbance at Mains Terminals
N Test Data
QP AV
.. Measurement .. Measurement
Frequency Limits Value Frequency Limits Value
MHz dBuVv MHz dBuV
( ) (dBpV) (dBuV) ( ) (dBuV) (dBuv)
0.150000 66.0 50.10 0.150000 56.0 35.49
0.186000 64.2 52.74 0.186000 54.2 41.15
0.222000 62.7 48.22 0.222000 52.7 34.24
0.222000 62.7 48.26 0.222000 52.7 34.30
0.276000 60.9 47.11 0.276000 50.9 37.11
0.321000 59.7 42.77 0.321000 497 33.77
Test Result: PASS
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3. List of measuring equipment
Description Manufacturer Model Serial No. Test Date Due Date Remark
EMI Test o
] R&S ESIB26 A0304218 2016.06.02 2017.06.01 Radiation
Receiver
Full-Anechoic 12.8m*6.8m* o
Albatross A0412372 2016.06.02 2017.06.01 Radiation
Chamber 6.4m
Loop Antenna Schwarz beck HFH2-72 100047 2016.06.02 2017.06.01 Radiation
Ultra-wideband
antenna R&S HL562 100089 2016.06.02 2017.06.01 Radiation
(30MHz~1GHz)
Double ridge
horn antenna R&S HF906 100150 2016.06.02 2017.06.01 Radiation
(1G~18GHz)
Test Antenna —
Horn ETS 3160-09 A0902607 2016.06.02 2017.06.01 Radiation
(18G-26.5GHz)
Amplifier -
R&S PAP-0203H 22018 2016.06.02 2017.06.01 Radiation
20M~3GHz
. MITEQ
Ampilier _
R&S AFS42-00101 25-S-42 2016.06.02 2017.06.01 Radiation
1G~18GHz
800
Ampilier JS42-180026 | 12111.0980 _
R&S 2016.06.02 2017.06.01 Radiation
18G~40GHz 00-28-5A .00
Spectrum MY554105
KEYSIGHT N9030A 2016.06.02 2017.06.01 Conducted
Analyzer 24
Power Meter Anritsu ML2495A 1421017 2016.07.07 2017.07.06 Conducted
Power Sensor Anritsu MA2411B 1417208 2016.06.02 2017.06.01 Conducted
ROHDE&SC
LISN ESH2-Z5 A0304221 2016.06.02 2017.06.01 Conducted
HWARZ
Test Receiver R&S ESCS30 A0304260 2016.06.02 2017.06.01 Conducted
SUCOFLEX o
Cable SUNHNER 100 / 2016.06.02 2017.06.01 Radiation
SUCOFLEX o
Cable SUNHNER 104 / 2016.06.02 2017.06.01 Radiation
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4, Uncertainty of Evaluation

performed on the EUT as specified in CISPR 16-4-2

Where relevant, the following measurement uncertainty levels have been estimated for tests

Measurement Frequency Uncertainty
Conducted emissions 9kHz~30MHz 2.35dB
30MHz~1000MHz 2.45dB
Radiated emissions 1G~18GHz 2.21dB
18G~40GHz 1.96dB

level using a coverage factor of k=2.

** END OF REPORT **

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
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