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Laboratory Introduction

SIEMIC, headquartered in the heart of Silicon Valley, with superior facilities in US and Asia, is one of the leading independent testing

and certification facilities providing customers with one-stop shop services for Compliance Testing and Global Certifications.

In addition to testing and certification, SIEMIC provides initial design reviews and compliance management throughout a project. Our
extensive experience with China, Asia Pacific, North America, European, and International compliance requirements, assures the

fastest, most cost effective way to attain regulatory compliance for the global markets.

Accreditations for Conformity Assessment

Country/Region Accreditation Body Scope
USA FCC, A2LA EMC, RF/Wireless, Telecom
Canada IC, A2LA, NIST EMC, RF/Wireless, Telecom
Taiwan BSMI, NCC, NIST EMC, RF, Telecom, Safety
Hong Kong OFTA, NIST RF/Wireless, Telecom
Australia NATA, NIST EMC, RF, Telecom, Safety
Korea KCC/RRA, NIST EMI, EMS, RF, Telecom, Safety
Japan VCCI, JATE, TELEC, RFT EMI, RF/Wireless, Telecom
Mexico NOM, COFETEL, Caniety Safety, EMC, RF/Wireless, Telecom
Europe A2LA, NIST EMC, RF, Telecom, Safety
Israel MOC, NIST EMC, RF, Telecom, Safety
Accreditations for Product Certifications
Country Accreditation Body Scope
USA FCC TCB, NIST EMC, RF, Telecom
Canada IC FCB, NIST EMC, RF, Telecom
Singapore iDA, NIST EMC, RF, Telecom
EU NB EMC & R&TTE Directive
Japan MIC (RCB 208) RF, Telecom
Hong Kong OFTA (US002) RF, Telecom

775 Montague Expressway, Milpitas, CA 95035, USA « Phone: (+1) 408 526 1188 « Facsimile (+1) 408 526 1088

Visit us at: www.siemic.com; Follow us at:

ElinR*




Test report No. FCC_RF_SL15073101-RUC-023_UNII

=

M l C Page 3 of 54

Z0

LOBAL TESTING & CERTIFICATIONS

IR CHOICE FOR- TCB FCB €8 NB CAB RCB

CONTENTS
1 REPORT REVISION HISTORY. 4
2 EXECUTIVE SUMMARY 5
3  CUSTOMER INFORMATION 5
4 TEST SITE INFORMATION 5
5 MODIFICATION 5
6  EUT INFORMATION 6
8.1 BEUT DESCIIDLON <.ttt ettt ettt ettt ettt ettt et ettt ete et e ssete et e st essete s esseae s essessesessenseseasessesseseasesesenne 6
8.2 RAGIO DESCHIPHON .....vieiietieiietceetete ettt ettt ettt st bt s b te s b e s e st b e b e s b b et ess b esess b esesbebesessebesensesesennene 6
7  SUPPORTING EQUIPMENT/SOFTWARE AND CABLING DESCRIPTION 8
7.0 SUPPOTHING EQUIDMENT. ..ottt ettt b et b b e s s e s e se s e sess s et essesesensesesensesesansnse 8
7.2 CabliNG DESCIIPHON .....c.etetiiiieieeiietetitete ettt ettt ettt ettt et et b se st s e b e st b e s e s et esese s esensesesentesesenaesesensesesanease 8
7.3 Test SOtWAre DESCIPHON........c.ceeverieiietceieteteeect ettt ettt ettt b et b et b b se st b tessesess st eseseasesese s esesnanane 8
8  TEST SUMMARY 9
9  MEASUREMENT UNCERTAINTY 10
10 MEASUREMENTS, EXAMINATION AND DERIVED RESULTS 11
10.1 CONAUCIEA EMISSIONS ......cevviieeicteiisiei ettt ettt ettt ettt esceeae 11
102 26 dB Bandwidth & 6 dB BandWidth...............oooiirireeeee s 16
10.3 OUIPUE POWET ...ttt ettt et e et et e s e et e et s et e s eseete et eseessetensessetessessesneseneens 22
10.4 PEAK SPECIIAI DENSILY .....euveveeieieieiiietciieie ettt ettt b s e s e b e s e s s e sensesesessesesensesesessesenenes 24
10.5 Band EAGe MEASUIEMENL .......c.eoieuiiietiieteteiete ettt ettt ettt b s b s e s ese s e b asensesesensesesensesenensasas 32
106 Radiated EMISSIONS DEIOW TGHZ.......c.cucuiiiiicicic ettt 42
10.7 Radiated Spurious EmisSions @b0VE 1GHZ ..........ccuiuiiiiiiiieiiee ettt 44
ANNEX A. TEST INSTRUMENT 52
ANNEX B. SIEMIC ACCREDITATION 53

775 Montague Expressway, Milpitas, CA 95035, USA « Phone: (+1) 408 526 1188 « Facsimile (+1) 408 526 1088
0

.. Lo )
Visit us at: www.siemic.com; Follow us at: u -




SIEMIC

GLOBAL TESTING & CERTIFICATIONS

YOUR CHOICE FOR- TCB FCB CB NB CAB RCB

)

Test report No.

FCC_RF_SL15073101-RUC-023_UNII

Page

4 of 54

1 Report Revision History

Report No.

Report Version

Description Issue Date

FCC_RF_SL15073101-RUC-023_UNII

None

Original 11/20/2015
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2 Executive Summary

The purpose of this test program was to demonstrate compliance of following product

Company: Ruckus Wireless, Inc.
Product: ZoneFlex R510 Access Point
Model: R510

against the current Stipulated Standards. The specified model product stated above has demonstrated compliance with
the Stipulated Standard listed on 15t page.

3 Customer information

Applicant Name . | Ruckus Wireless, Inc.
Applicant Address .| 350 West Java Drive, Sunnyvale, California 94089 U.S.A
Manufacturer Name . | Ruckus Wireless, Inc.
Manufacturer Address .| 350 West Java Drive, Sunnyvale, California 94089 U.S.A

4  Test site information

Lab performing tests SIEMIC Laboratories

Lab Address 775 Montague Expressway, Milpitas, CA 95035
FCC Test Site No. 881796

IC Test Site No. 4842D-2

VCCI Test Site No. A0133

5 Modification

Index Item Description Note
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6 EUT Information

6.1 EUT Description

Product Name

ZoneFlex R510 Access Point

Model No. R510

Trade Name Ruckus

Serial No. 42150600025
Host Model No. N/A

Input Power 48VDC (PoE)
Power Adapter Manu/Model N/A

Power Adapter SN N/A

Date of EUT received 11/02/2015
Equipment Class/ Category DTS, UNII
Clock Frequencies N/A
Port/Connectors PoE, Ethernet
Product Hardware version 705-60429-001
Product Software version 812-72419-002
Radio Hardware version 705-60429-001
Radio Software version 812-72419-002

Test Software version

117-11330-002

6.2 Radio Description

Radio Type 802.11b 802.11g 802.11a 802.11n-HT20 802.11n-HT40 802.11ac
5180-5300MHz | 2412-2462MHz | 2422-2450MHz | 5210MHz, 5200MHz
Operating 2412- 2412-2462MHz | 5500-5720MHz 5180-5320MHz | 5190-5310MHz | 5530MHz, 5610MHz
Frequency 2462MHz 5745-5825MHz 5500-5720MHz 5510-5710MHz | 5690MHz, 5775MHz
5745-5825MHz 5755-5795MHz
DSSS OFDM-CCK OFDM (BPSK, | OFDM (BPSK, OFDM (BPSK, OFDM (BPSK,
Modulation (CCK,DQPSK, | (BPSK,QPSK, | QPSK, 16QAM, | QPSK, 16QAM, | QPSK, 16QAM, QPSK, 16QAM,
DBPSK) 16QAM, 64QAM) 64QAM) 64QAM) 64QAM) 64QAM)
ggzgl’;%' 5MHz 5MHz 20MHz 2'\[;'|\Hﬂa(22(‘ggHsz)) 40MHz 80MHz
Number of 1 1 20 11(2.4GH) 9(2.4GH) 6
Channels 20 (5GHz) 10(5GHz)
Antenna Type Internal Omni PCB Antennas
A”t‘(agggk?a'” 1 dBi (2.4GHz), 3 dBi (5 GHz)
Antenna
Connector Type UFL
Note N/A
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EUT Power level setting

Mode Freguency ART Power Setting
802.11-a 5180 22
802.11-a 5200 22
802.11-a 5240 22
802.11-n-20 5180 22
802.11-n-20 5200 22
802.11-n-20 5240 22
802.11-n-40 5190 19
802.11-n-40 5230 22
802.11-ac-80 5210 17

802.11-a 5745 22

802.11-a 5785 22

802.11-a 5825 22
802.11-n-20 5745 22
802.11-n-20 5785 22
802.11-n-20 5825 22
802.11-n-40 5755 20
802.11-n-40 5795 22
802.11-ac-80 5775 19
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7 Supporting Equipment/Software and cabling Description
7.1  Supporting Equipment
Item Supportlng_Eq_mpment Model Serial Number Manufacturer Note
Description
PPO1L Latitude
1 Laptop E5440 F1WPF12 Dell -
2 POE Adapter 740-64157-001 133279963 Ruckus
7.2  Cabling Description
Name Connection Start Connection Stop Length / shielding Info Note
From /0 Port To I/O Port Length (m) | Shielding
RJ45 EUT RJ45 POE RJ45 2 Unshielded
RJ45 POE RJ45 Laptop RJ45 3 Unshielded -
7.3 Test Software Description
Test ltem Software Description
RF Testing Command Line in windows | Set the EUT to transmit continuously in diferent test modes and channels
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8 Test Summary
Pass/
Test Item Test standard Test Method/Procedure Eail
: . ANSI C63.4 - 2014 Pass
Restricted Band of Operation | FCC 15205 789033 D02 General UNII Test Procedures New Rules v01 | [ N/A
AC Conducted Emissions Pass
Voltage FCC 15.207(a) ANS| C63.4 - 2014 O NA
Pass/
Test Item Test standard Test Method/Procedure Fail
- ) Pass
26 & 6 dB Emission Bandwidth | FCC 15.407 (a) (2) 789033 D02 General UNII Test Procedures New Rules v01 O NA
)
Meximum conducted OupUt | ecc | 15.407 (@) (2 789033 D02 General UNII Test Procedures New Rulesvo1 | 2 F 5
ower I N/A
Power reduction [ Pass
(Antenna Gain > 6 dBi) FCC | 15407(a) () NA
Band Edge and Radiated foc | 15407(0)(2), ANSI C63.4 - 2014 Pass
Spurious Emissions 15.407(b)(6) 789033 D02 General UNII Test Procedures New Rules v01 O N/A
. Pass
Power Spectral Density FCC 15.407 (a) (2) 789033 D02 General UNII Test Procedures New Rules v01 O NA
[ Pass
F Stabilit FCC 15.407
requency Stability (9) N/A
0P
Transmit Power Control (TPC) | FCC |  15.407 (h)(1) ; N?:S
Pass
User Manual FCC - -
Y O N/A

1. All measurement uncertainties are not taken into consideration for all presented test result.
Remark 2. The applicant shall ensure frequency stability by showing that an emission is maintained within the band
of operation under all normal operating conditions as specified in the user's manual.
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9 Measurement Uncertainty
Emissions
Test Item Frequency Range Description Uncertainty
. ! Confidence level of approximately 95% (in the case 5
Band Edge allj?r?isRs?:rlmzted Spurious 30MHz - 1GHz where distributions are normal), with a coverage +Zggg/
factor of 2 (for EUTs < 0.5m X 0.5m X 0.5m) '
. . Confidence level of approximately 95% (in the case 5
Band Edge Err]r?isRsiac?rEted Spurious 1GHz - 40GHz where distributions are normal), with a coverage “ﬁgg/
factor of 2 (for EUTs < 0.5m X 0.5m X 0.5m) '
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10 Measurements, Examination and Derived Results

10.1 Conducted Emissions

Conducted Emission Limit

Frequency ranges Limit (dBuV)
(MHz) QP Average
0.15~0.5 66 — 56 56 — 46
05~5 56 46
5~30 60 50
Spec ltem | Requirement Applicable

For Low-power radio-frequency devices 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, as measured using a 50
MH/50 ohms line impedance stabilization network (LISN). The lower limit applies at
the boundary between the frequency ranges.

47CFR§15.207 | a)

4 Vertical Ground
Reference Plane

Test
‘ EUT ‘ Receiver

Test Setup

80cm

Note: 1. Support units were connected to second LISN.

Horizontal Ground Reference Plane

2. Both of LISNs (AMN) are 80 cm from EUT and at least 80 cm from other units
and other metal planes

- The EUT and supporting equipment were set up in accordance with the requirements of the standard on
top of a 1.5m x 1m x 0.8m high, non-metallic table, as shown in Annex B.

Procedure - The power supply for the EUT was fed through a 50€Q2/50puH EUT LISN, connected to filtered mains.

- The RF OUT of the EUT LISN was connected to the EMI test receiver via a low-loss coaxial cable.

- All other supporting equipment was powered separately from another main supply.

Remark EUT was tested at 120VAC, 60Hz

Result Pass [ Fail
Test Data Yes 1 N/A
Test Plot Yes (See below) O N/A
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Conducted Emission Test Results

Test specification: Conducted Emissions
Temp(°C): 21
Environmental Conditions: Humidity (%): 42
Atmospheric(mbar): 1021 Result: Pass
Mains Power: 120Vac, 60Hz ' O Fai
Tested by: Teody Manansala
Test Date: 11/13/2015
Remarks Power Supply, Line
dButy Yasana by EMiSoft 14 Mo 13 19:24 -
— At
— Lp
g — & Lt
an + [Debug
I apt Formal
|
i0a
& 11|
a0 i
100
Frequency : MHz
oo
015 10 00 0o
Power Line Conducted Bmissions Template: ESLG-CEAC Class B
Filemame: c:program f|IES'I.em|5n:-f't vasonaresults\RUC 51IZI 5 AC Lne @ Line.emi
Line Plot at 120Vac, 60Hz
Cable : . .
Frequency Raw L Factors | Level Measurement | Line/ Limit Margin Pass
(MHz) (dBuV) (dB) (dB) (dBuv) Type Neutral | (dBuV) (dB) [Fail
1.76 28.86 10.02 0.55 39.43 Quasi Peak Line 56.00 -16.57 Pass
0.33 32.99 10.01 0.85 43.84 Quasi Peak Line 59.44 -15.60 Pass
3.68 26.50 10.03 0.55 37.08 Quasi Peak Line 56.00 -18.92 Pass
1.73 29.13 10.02 0.55 39.71 Quasi Peak Line 56.00 -16.29 Pass
278 28.38 10.03 0.55 38.96 Quasi Peak Line 56.00 -17.04 Pass
3.81 26.48 10.03 0.55 37.06 Quasi Peak Line 56.00 -18.94 Pass
1.76 18.01 10.02 0.55 28.59 Average Line 46.00 -17.41 Pass
0.33 23.98 10.01 0.85 34.83 Average Line 49.44 -14.60 Pass
3.68 15.20 10.03 0.55 25.78 Average Line 46.00 -20.22 Pass
1.73 17.95 10.02 0.55 28.53 Average Line 46.00 -17.47 Pass
278 15.86 10.03 0.55 26.43 Average Line 46.00 -19.57 Pass
3.81 15.82 10.03 0.55 26.40 Average Line 46.00 -19.60 Pass
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Conducted Emission Test Results

Test specification: Conducted Emissions
Temp(°C): 21
Environmental Conditions: Humidity (%): 42
Atmospheric(mbar): 1021 Result Pass
Mains Power: 120Vac, 60Hz ' 7 Fail
Tested by: Teody Manansala
Test Date: 11/13/2015
Remarks Power Supply, Neutral
dButy Yasana by EMiSoft 1 Moy 19 14:36 -
— Bl
— Lp
Toa — fu Lt
+ [Debug
an I apt Farmal
=0
1|
i0a
i 1|
a0 |
100
Frequency ; MHz
oo
015 10 00 xn
Pomwer Line Conducted Emissions Template: E5LG-CEAC Class B

Filename: c:'program files'emisoft - vazonairesulkz \RUC 510 PS5 AC Line (@ Mewtral.emi

Neutral Plot at 120Vac, 60Hz

Frequency Raw lC_z:\)t;ISe Factors | Level | Measurement | Line/ Limit Margin Pas's
(MHz) (dBuV) (dB) (dB) (dBuV) Type Neutral | (dBuV) (dB) [Fail
0.33 31.92 10.01 0.85 42.78 Quasi Peak Neutral | 59.46 -16.68 Pass
1.65 2710 10.02 0.56 37.68 Quasi Peak Neutral | 56.00 -18.32 Pass
0.27 34.42 10.00 1.00 4542 Quasi Peak Neutral | 61.13 -15.71 Pass
1.71 27.90 10.02 0.56 38.48 Quasi Peak Neutral | 56.00 -17.52 Pass
1.77 26.88 10.02 0.55 37.45 Quasi Peak Neutral | 56.00 -18.55 Pass
1.69 27.71 10.02 0.56 38.29 Quasi Peak Neutral | 56.00 -17.71 Pass
0.33 25.94 10.01 0.85 36.79 Average Neutral | 49.46 -12.67 Pass
1.65 17.19 10.02 0.56 21.77 Average Neutral | 46.00 -18.23 Pass
0.27 26.82 10.00 1.00 37.82 Average Neutral | 51.13 -13.31 Pass
1.71 19.72 10.02 0.56 30.29 Average Neutral | 46.00 -15.71 Pass
1.77 19.92 10.02 0.55 30.50 Average Neutral | 46.00 -15.50 Pass
1.69 18.71 10.02 0.56 29.29 Average Neutral | 46.00 -16.71 Pass
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Test specification: Conducted Emissions
Temp(°C): 21
Environmental Conditions: Humidity (%): 42
Atmospheric(mbar): 1021 Result: Pass
Mains Power: 120Vac, 60Hz ' O Fail
Tested by: Teody Manansala !
Test Date: 11/13/2015
Remarks POE, Line
dButy Yasona by EMiSoft 13 Howy 13 1807 -
oo
ean
=0
i0a
i 1|
an
100
Frequency : hiHz
a
015 10 100 xn
Power Line Conducted Bmissions Template; ESLE-CEAC Class B

Filemame: cprogram filesemisoft - vasonatresultswrac 510 c2 poe (@ live . ami

Line Plot at 120Vac, 60Hz

Frequency Raw Ic_izlse Factors | Level | Measurement | Line/ Limit Margin Pas_s
(MHz) (dBuV) (dB) (dB) (dBuV) Type Neutral | (dBuV) (dB) [Fail
043 37.61 10.01 0.73 48.35 Quasi Peak Line 57.30 -8.95 Pass
045 38.06 10.01 0.73 48.80 Quasi Peak Line 57.30 -8.51 Pass
3.26 2849 10.03 0.55 39.07 Quasi Peak Line 56.00 -16.93 Pass
3.91 28.20 10.03 0.55 38.78 Quasi Peak Line 56.00 -17.22 Pass
20.55 28.33 10.07 0.70 39.10 Quasi Peak Line 60.00 -20.90 Pass
0.81 28.79 10.01 0.60 39.40 Quasi Peak Line 56.00 -16.60 Pass
043 30.39 10.01 0.73 41.12 Average Line 47.30 6.18 Pass
0.45 30.61 10.01 0.73 41.35 Average Line 47.30 -5.95 Pass
3.26 22.21 10.03 0.55 32.79 Average Line 46.00 -13.21 Pass
3.91 22.25 10.03 0.55 32.84 Average Line 46.00 -13.16 Pass
20.55 22.66 10.07 0.70 3343 Average Line 50.00 -16.57 Pass
0.81 21.16 10.01 0.60 31.77 Average Line 46.00 -14.23 Pass
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Conducted Emission Test Results

Test specification: Conducted Emissions
Temp(°C): 21
Environmental Conditions: Humidity (%): 42
Atmospheric(mbar): 1021 Result: Pass
Mains Power: 120Vac, 60Hz ' O Eail
Tested by: Teody Manansala
Test Date: 11/13/2015
Remarks POE, Neutral
dButy Yasana by EMiSoft 1 Mo 13 10:34 -
— [Z] Heutral
— ok L
+ [Debug
a0 I DF'+ Formal
=11 "
i0a
qan B
an
100
Frequency : hiHz
oo
015 10 00 xn
Power Line Conducted Bmissions Template; ESLG-CEAC Class B

Filemame: o program filesemisoft - vasonaresults'mc 510 ce poe @ Neutral .emi

Neutral Plot at 120Vac, 60Hz

Frequency Raw CI:_?)ZI: Factors | Level | Measurement | Line/ Limit Margin Pas_s
(MHz) (dBuv) (dB) (dB) (dBuVv) Type Neutral | (dBuV) (dB) [Fail
043 39.06 10.01 0.73 49.80 Quasi Peak Neutral | 57.32 -7.52 Pass
045 39.10 10.01 0.73 49.84 Quasi Peak Neutral | 57.31 -147 Pass
042 38.56 10.01 0.73 49.30 Quasi Peak Neutral | 57.41 -8.11 Pass
3.90 27.99 10.03 0.55 38.57 Quasi Peak Neutral | 56.00 -17.43 Pass
3.23 28.09 10.03 0.55 38.67 Quasi Peak Neutral | 56.00 -17.33 Pass
19.96 29.66 10.07 0.69 40.42 Quasi Peak Neutral | 60.00 -19.58 Pass
043 33.70 10.01 0.73 44.44 Average Neutral | 47.32 -2.88 Pass
045 33.50 10.01 0.73 44.24 Average Neutral | 47.31 -3.07 Pass
042 36.01 10.01 0.73 46.75 Average Neutral | 47.41 -0.67 Pass
3.90 21.74 10.03 0.55 32.32 Average Neutral | 46.00 -13.68 Pass
3.23 21.75 10.03 0.55 32.33 Average Neutral | 46.00 -13.67 Pass
19.96 24.46 10.07 0.69 35.22 Average Neutral | 50.00 -14.78 Pass
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10.2 26 dB Bandwidth & 6 dB Bandwidth

Requirement(s):

Spec

Requirement

Applicable

§ 15.407

- 26 dB Emission BW: Report only for reference.

26 dB Emission BW: Report only for power limit calculation.

O

e) Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices
shall be at least 500 kHz.

Test Setup

EUT

[~ L

Spectrum
Analyzer

Test Procedure

789033 D02 General UNII Test Procedures New Rules v01

26dB Emission bandwidth measurement procedure (Other than 5.725-5.85 GHz)

- Allow the trace to stabilize.

- Use the spectrum analyzer built-in measurement function to determine the 26dB BW.
0  SetRBW = around 1% of emission bandwidth
o  SetVBW>RBW
0  Detector = Peak
o0  Trace mode = max hold

- Capture the plot.

- Repeat above steps for different test channel and other modulation type.

6 dB Minimum emission bandwidth measurement procedure (for 5.725-5.85 GHz)

- Allow the trace to stabilize.

- Use the spectrum analyzer built-in measurement function to determine the 6dB BW.
o SetRBW=100KHz
o SetVBW=3xRBW
0  Detector = Peak
o0  Trace mode = max hold
0  Sweep = auto couple

- Capture the plot.

- Repeat above steps for different test channel and other modulation type.

Test Date

Temperature
Relative Humidity
Atmospheric Pressure

Environmental

11/01/2015 - 11/20/2015 I
condition

22°C
38%
1020mbar

Remark

99% BW result is presented here to show the channels in 5.1GHz is not crossing to DFS channel since the 26

dB BW is too wide.

Result

Pass [ Fail

Test Data
Test Plot

Yes
Yes

O N/A
O N/A
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26dB Bandwidth measurement result for 5.2GHz
Type Test mode (I;Arl?lczl) CH ?&ﬂ;l)t (Iurnlzt)

26dB BW 802.11a 5180 Low 29.78

26dB BW 802.11a 5200 Mid 29.96

26dB BW 802.11a 5240 High 29.76

26dB BW 802.11n-20 5180 Low 30.00

26dB BW 802.11n-20 5200 Mid 27.72

26dB BW 802.11n-20 5240 High 29.80

26dB BW 802.11n-40 5190 Low 44.77

26dB BW 802.11n-40 5230 High 60.00

26dB BW 802.11ac-80 5210 Mid 79.10
6dB Bandwidth measurement result for 5.8GHz

Type Test mode Freq (MHz) CH Result (MHz) Limit (MHz) Result

6dB BW 802.11a 5745 Low 16.40 20.5 Pass

6dB BW 802.11a 5785 Mid 16.49 20.5 Pass

6dB BW 802.11a 5825 High 16.44 20.5 Pass

6dB BW 802.11n-20 5745 Low 17.75 20.5 Pass

6dB BW 802.11n-20 5785 Mid 17.72 20.5 Pass

6dB BW 802.11n-20 5825 High 17.54 20.5 Pass

6dB BW 802.11n-40 5755 Low 35.69 20.5 Pass

6dB BW 802.11n-40 5795 High 36.06 20.5 Pass

6dB BW 802.11ac-80 5775 Mid 76.19 20.5 Pass
99% Occupied Bandwidth measurement result for 5.2GHz

Type Test mode ('Jl?lg) CH ?ﬁﬂgt (Iilllrl]-lqlzt)

99% OBW 802.11a 5180 Low 17.23 -

99% OBW 802.11a 5200 Mid 17.45

99% OBW 802.11a 5240 High 16.70

99% OBW 802.11n-20 5180 Low 18.32

99% OBW 802.11n-20 5200 Mid 17.73

99% OBW 802.11n-20 5240 High 17.89

99% OBW 802.11n-40 5190 Low 36.21

99% OBW 802.11n-40 5230 High 37.24

99% OBW 802.11ac-80 5210 Mid 75.74
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26dB Bandwidth Test Plots

Rasio Std- Nore
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Ref 20.00 dBm
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¥Res BIW 200 kHz SVEW 620 kHz

Occupled Bandwidth Total Power 23.3 dBm
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Transmit Freq Error -36.257 KHz % of OBW Power 99.00 %
x dB Bandwidth 29.78 MHz = dB -26.00 dB8
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Raso Std- Nore

Ref 20.00 dBm
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Res BIW 200 kHz SVEW 620 kHz Sweep 1 ms

Occupled Bandwidth Total Power 23.2 dBm
17.455 MHz

Transmit Freq Error 66274 kHz % of OBW Power 99.00 %
x dB Bandwidth 29.96 MHz = dB -26.00 dB

26dB BW - 802.11a 5180MHz
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WRes BW 200 kHz TVBW 620 kHz Sweep 1ms
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[ g S it - gt B
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k#Res BW 200 kHz FVEW 620 kHz Sweep 1ms|

Occupied Bandwidth Total Power 22.8 dBm

17.894 MHz

Transmit Freq Ermor -16.870 kHz % of OBW Power 99.00 %
x dB Bandwidth 29.80 MHz x dB -26.00 dB

26dB BW - 802.11n-20M 5200MHz

26dB BW - 802.11n-20M 5240MHz
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Conter Freq: 150000000 GHz Radia Std- More
‘AvglHeld: 1010

Span 60 MHz

#Res BW 360 kHz SVBW 1.2 MHz Sweep 1ms)

Occupied Bandwidth Total Power 21.0 dBm
36.216 MHz
9,296 kHz
41.77 MHz x dB
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x dB Bandwidth
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b PN bk g
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Transmit Freq Error
x dB Bandwidth

26dB BW - 802.11ac-80M 5210MHz

775 Montague Expressway, Milpitas, CA 95035, USA « Phone: (+1) 408 526 1188 « Facsimile (+1) 408 526 1088

Visit us at: www.siemic.com; Follow us at:

f [€]inR*




%)

SIEMIC

GLOBAL TESTING & CERTIFICATIONS

YOUR CHOICE FOR- TCB FCB CB NB CAB RCB

Test report No. FCC_RF_SL15073101-RUC-023_UNII

Page 20 of 54

6dB Bandwidth Test Plots
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10.3 OQutput Power

Requirement(s):

Spec

Item Requirement

Applicable

§ 15.407

a)(1)(i) | Foran outdoor access point operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed
1 W provided the maximum antenna gain does not exceed 6 dBi.

The maximum e.i.r.p. at any elevation angle above 30 degrees as measured

from the horizon must not exceed 125 mW (21 dBm).

O

a)(1)(ii) | Foran indoor access point operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed

1 W provided the maximum antenna gain does not exceed 6 dBi.

a)(1)(iii) | For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the
maximum conducted output power over the frequency band of operation shall
not exceed 1 W. Fixed point-to-point U-NII devices may employ antennas with
directional gain up to 23 dBi without any corresponding reduction in the
maximum conducted output power or maximum power spectral density. For
fixed point-to-point transmitters that employ a directional antenna gain greater
than 23 dBi, a 1 dB reduction in maximum conducted output power and
maximum power spectral density is required for each 1 dB of antenna gain in
excess of 23 dBi.

For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum
conducted output power over the frequency band of operation shall not exceed
250 mW provided the maximum antenna gain does not exceed 6 dBi.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted
output power over the frequency bands of operation shall not exceed the lesser
of 250 mW or 11 dBm 10 log B, where B is the 26 dB emission bandwidth in
megahertz.

For the band 5.725-5.85 GHz, the maximum conducted output power over the
frequency band of operation shall not exceed 1 W.

Test Setup

S
Power Meter

Test Procedure

789033 D02 General UNII Test Procedures New Rules v01

Measurement using a Power Meter (PM)

Measurements may be performed using a wideband gated RF power meter provided that the gate parameters
are adjusted such that the power is measured only when the EUT is transmitting at its maximum power control
level. Since the measurement is made only during the ON time of the transmitter, no duty cycle correction factor

is required.
- Connect EUT’s RF output power to power meter
- Set EUT to be continuous transmission mode
- Measurement the average output power using power meter and record the result
- Repeat above steps for different test channel and other modulation type.

Environmental Temperature 21°C
Test Date 11/01/2015 - 11/20/2015 o Relative Humidity 40%
condition !
Atmospheric Pressure 1019mbar
The EUT has two antennas which are cross-polarized, the directional gain=individual gain of each antenna
Remark =34Bi
Result Pass L Fail
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Test Data Yes LI N/A

TestPlot [ Yes (See below) N/A

Output Power measurement result for 5.2GHz

Type Test mode Freq CH Conducted Poer (4Bm) : Limit Result
(MHz) Chain 0 Chain 1 Highest (dBm)
Power
Output 802.11a 5180 Low 20.22 18.43 20.22 30 Pass
Output 802.11a 5200 Mid 20.20 17.98 20.20 30 Pass
Output 802.11a 5240 | High 19.43 17.80 19.43 30 Pass
Output 802.11n-20M | 5180 Low 20.06 18.34 20.06 30 Pass
Output 802.11n-20M | 5200 Mid 17.94 17.99 17.99 30 Pass
Output 802.11n-20M | 5240 [ High 19.51 19.52 19.52 30 Pass
Output 802.11n-40M 5190 Low 15.24 13.61 15.24 30 Pass
Output 802.11n-40M | 5230 [ High 20.37 18.52 20.37 30 Pass
Output 802.11ac-80M | 5210 - 13.99 15.19 15.19 30 Pass
Output Power Measurement Results for 5.8GHz
Type Test mode ACE CH Conducted Power (dBm) - s Result
(MHz) Chain 0 Chain 1 Highest (dBm)
Power
Output 802.11a 5745 Low 21.27 20.97 21.27 30 Pass
Output 802.11a 5785 Mid 2117 21.53 21.53 30 Pass
Output 802.11a 5825 | High 21.61 21.84 21.84 30 Pass
Output 802.11n-20M | 5745 Low 21.24 21.15 21.24 30 Pass
Output 802.11n-20M | 5785 Mid 2123 21.68 21.68 30 Pass
Output 802.11n-20M | 5825 | High 21.73 2214 2214 30 Pass
Output 802.11n-40M | 5755 Low 19.14 19.43 19.43 30 Pass
Output 802.11n-40M | 5795 Mid 21.86 22.57 22.57 30 Pass
Output 802.11ac-80M | 5775 18.38 19.01 19.01 30 Pass
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10.4 Peak Spectral Density

Requirement(s):

Spec

Item

Requirement

Applicable

§ 15.407

a)(1)(i)

For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum
power spectral density shall not exceed 17 dBm in any 1 megahertz band.

For an indoor access point operating in the band 5.15-5.25 GHz, the maximum
power spectral density shall not exceed 17 dBm in any 1 megahertz band.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum power spectral
density shall not exceed 11 dBm in any 1 megahertz band.

For the band 5.725-5.85 GHz, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band.

O
O

Test Setup

[~

Spectrum
Analyzer

EUT

Test Procedure

789033 D02 General UNII Test Procedures New Rules v01, II.F. Method SA-1

Maximum spectral density measurement procedure

Set span to encompass the entire emission bandwidth (EBW) (or, alternatively, the entire 99%

occupied bandwidth) of the signal.

Set RBW =1 MHz
Set VBW = 3 MHz
Detector = RMS.

Sweep time = auto couple.
Trace mode = max hold.

Trace average at least 100 traces in power averaging
Use the peak marker function to determine the maximum amplitude level within the RBW.
Apply correction to the result if different RBW is used.

Environmental Temperature 22°C
Test Date 11/01/2015 - 11/20/2015 condition Relative Humidity 42%
Atmospheric Pressure 1020mbar
R The EUT has two antennas which are cross-polarized, the directional gain=individual gain of each antenna
emark =34Bi
Result Pass U Fail
Test Data Yes LI N/A
Test Plot Yes (See below) I N/A
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PSD measurement result

o st mode Freq o Conducted PSD (dBm/MHz) | Limit _
(MHz) Chain 0 Chain 1 COEQQEd (dBm)
PSD 802.11a 5180 Low 8.81 7.08 11.04 17 Pass
PSD 802.11a 5200 Mid 8.99 6.89 11.08 17 Pass
PSD 802.11a 5240 | High 8.54 6.66 10.71 17 Pass
PSD 802.11n-20 5180 Low 8.34 6.65 10.59 17 Pass
PSD 802.11n-20 5200 Mid 6.3 6.63 9.48 17 Pass
PSD 802.11n-20 5240 | High 8.12 8.14 11.14 17 Pass
PSD 802.11n-40 5190 Low 0.65 -0.88 2.96 17 Pass
PSD 802.11n-40 5230 | High 5.87 413 8.10 17 Pass
PSD 802.11ac-80 | 5210 - -2.39 -3.80 -0.03 17 Pass
Freq Conducted PSD (dBm/100kHz) | combined I(_c:rET;rITt1
Type Test mode CH correctio | PSD(dBm/ Result
(MHz) Chain 0 Chain 1 n factor 500kHz) U
(dB) Hz)
PSD 802.11a 5745 | Low 1.20 0.73 6.99 10.97 30 Pass
PSD 802.11a 5785 Mid 0.95 1.51 6.99 11.24 30 Pass
PSD 802.11a 5825 | High 1.45 1.70 6.99 11.58 30 Pass
PSD 802.11n-20 | 5745 | Low 0.93 0.84 6.99 10.89 30 Pass
PSD 802.11n-20 | 5785 Mid 1.01 1.08 6.99 11.05 30 Pass
PSD 802.11n-20 | 5825 | High 1.18 1.44 6.99 11.31 30 Pass
PSD 802.11n-40 | 5755 | Low -4.64 -4.29 6.99 5.54 30 Pass
PSD 802.11n-40 | 5795 | High -1.58 -1.01 6.99 8.71 30 Pass
PSD | 802.11ac-80 | 5775 Mid -8.63 -8.18 6.99 1.60 30 Pass
Note | BW correction factor = 10log(500kHz/RBW), RBW was set to 100kHz during test.
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Test Plots
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Avg Type: RMS

Center Freq 5.200000000 GHz Fra b

Trig: Fres R
#Amen: 30 dB

Ref a8
Ref 20.00 dBm

Center Freg)

Center 5.20000 GHz
#Res BW 1.0 MHz

Span 30,00 MHz

VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)

PSD-802.11a-5200M-chain0

PSD-802.11a-5200M-chainl

Avg Type: M5

Trig: Free R AvglHold:» 106100

#Amen: 30 dB

Center Freg)
5240000000 GHz

StartFreq)
5225000000 GHz:

Stop Freq

Span 30.00 MHz
Sweep 1.000 ms (1001 pis)

Center 5.24000 GHz
#Res BW 1.0 MHz

VBW 3.0 MHz*

Avg Type: RMS

Center Freq 5.240000000 GHz Fra b

Trig: Frea fun
= ganen: 3048

Center Freg)
5240000000 GHz

StartFreq)
5225000000 GHz:

Stop Freq

Center 5.24000 GHz
#Res BW 1.0 MHz

Span 30,00 MHz

VEW 3.0 MHz* Sweep 1.000 ms (1001 pis)

PSD-802.11a-5240M-chain0

PSD-802.11a-5240M-chainl
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[ETr Ty e —rTy T

Avg Type: RMS
Avg|Hold:» 100100

Cantor Frog 5180000000 GHz
P Fast

Trig: Frea R

Center Freg)
5180000000 GHz

StartFreq)

Center 5.18000 GHz
#Res BW 1.0 MHz

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

VBW 3.0 MHz*

[ETr Ty e —rTy T

Avg Type RMS
Trig: Frea R Avg|Hold:» 100100

#Amen: 30 dB

Center Freg)
5180000000 GHz

StartFreq)

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

Center 5.18000 GHz

#Res BW 1.0 MHz VBW 3.0 MHz*

PSD-802.11n-20M -5180M-chain0

PSD-802.11n-20M -5180M-chainl

Avg Type: RMS

Center Freq 5.200000000 GHz Fra b

Trig: Fres R
#Amen: 30 dB

Ref o8
Ref 20.00 dBm

Center Freg)

Center 5.20000 GHz
#Res BW 1.0 MHz

Span 30,00 MHz

VEW 3.0 MHz" Sweep 1.000 ms (1001 pis)

Avg Type: RMS

Center Freq 5.200000000 GHz Fra b

Trig: Fres R
#Amen: 30 dB

Ref a8
Ref 20.00 dBm

Center Freg)

Span 30.00 MHz
Sweep 1.000 ms (1001 pis)

Center 5.20000 GHz

#Res BW 1.0 MHz VBW 3.0 MHz*

PSD-802.11n-20M-5200M-chain0

PSD-802.11n-20M-5200M-chainl

Avg Type: M5

Trig: Free R AvglHold:» 106100

Center Freg)
5240000000 GHz

StartFreq)
5225000000 GHz:

Stop Freq

Center 5.24000 GHz
#Res BW 1.0 MHz

Span 30,00 MHz

VEW 3.0 MHz" Sweep 1.000 ms (1001 pis)

Avg Type: RMS

Center Freq 5.240000000 GHz Fra b

Trig: Free R

Center Freg)
5240000000 GHz

StartFreq)
5225000000 GHz:

Stop Freq

Span 30.00 MHz
Sweep 1.000 ms (1001 pis)

Center 5.24000 GHz

#Res BW 1.0 MHz VBW 3.0 MHz*

PSD-802.11n-20M-5240M-chain0

PSD-802.11n-20M-5240M-chainl
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Avg Type RMS
Trig: Frea R Avg|Hold:» 100100
#Amen: 30 dB

Avg Type RMS
Trig: Frea R Avg|Hold:» 100100
#Amen: 30 dB

Center Freg)
5190000000 GHz

Center Freg)
5190000000 GHz

StartFreq)

Center 5.19000 GHz Span 60.00 MHz|
#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Center 5.19000 GHz Span 60.00 MHz|
#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

PSD-802.11n-40M-5190M-chain0 PSD-802.11n-40M-5190M-chainl

[y —rry ~ o] [ pyeerp—_"Ty =i

Center Freq 5.230000000 GHz Trig: Fres Rom :::r:;.?:;‘m
EAzen 30 dB

Cent q 5.230000( z Avg Type: M5
Center Freq 5.230000000 GH. Trig: Froa im Fra b
#Amen: 30 dB
Ref a8 Ref a8
Ref 20.00 dBm Ref 20.00 dBm

Center Freg) Center Freg)

Center 5.23000 GHz Span 60,00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Center 5.23000 GHz Span 60,00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

PSD-802.11n-40M-5230M-chain0 PSD-802.11n-40M-5230M-chainl

B bt Spetnam syt - Tyt 1 = o] [ gt Tt e et L = ot
Avg Type: M3
Trig: Frea Runy AvglHold:» 106100
= ganen: 3048

Av Trpe: RMS
Trig: Fres R AvglHold:» 106100
30 4B

Center Freg)
5210000000 GHz

Center Freg)
5210000000 GHz

Center 5.21000 GHz Span 120.0 MHz
#Res BW 1.0 MHz VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Center 5.21000 GHz 12
Res BIW 1.0 MHz VBW 3.0 MHz* Sweep 1.000 ms |

PSD-802.11ac-80M-5210M-chain0 PSD-802.11ac-80M-5210M-chainl
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g Type: M3
AvgiHeid: » 106100

Center Freg 5.745000000 GH
W

Trig: Free Rim
AR 20 dB

R Fet dB
Ref 20.00 dBm

Center Freg)
5745000000 GHz

Center 5.74500 GHz
#Res BW 100 kHz

Span 30,00 MHz

VEW 300 kHz* Sweep 3.733 ms (1001 pts)

[ eq 5,7450000 v Type: RMS
Center Freq 5.745000000 | Trig: Froa o b st

¥ = ganen: 30 d6

Mty B
Ref 20.00 dBm

Center Freg)
5745000000 GHz

Center 5.74500 GHz

#Res BW 100 kHz VBW 300 kHz*

PSD-802.11a-5745M-chain0

Avg Type: RMS

Center Freg 5.785000000 GH A 080

Trig: Free Rim

= ganen: 30 d

Rief Offpet 336 dB
Ref 20.00 dBm

Center Freg)
5785000000 GHz

StartFreq
5770000000 GHz:

Stop Freq

Span 30,00 MHz

VEW 300 kHz* Sweep 3.733 ms (1001 pts)

Avg Type: RMS

Center Freq 5. 785000000 | i A 0800

I EAmen: 30 dB
Ref Offy. B
Ref 20.00 dBm

Center Freg)
5785000000 GHz

Center 5.78500 GHz
#Res BW 100 kHz

Span 30,00 MHz

VEW 300 kHz* Sweep 3.733 ms (1001 pts)

PSD-802.11a-5785M-chain0

PSD-802.11a-5785M-chainl

g Type: RM3
AvgiHoid: »106:100

o Trig: Free Flum
AR 20 dB

Center Freq)
5 B25000000 GHz

Center 582500 GHz
#Res BW 100 kHz

Span 20,00 MHz

VEW 300 kHz* Sweep 3.733 ms (1001 pts)

g Type: RM3
AvgiHoid: »106:100

o Trig: Free Flum
AR 20 dB

Center Freq)
5 B25000000 GHz

Center 5.82500 GHz
ERes BW 100 kHz

Span 20,00 MHz

VEW 300 kHz* Sweep 3.733 ms (1001 pis)

PSD-802.11a-5825M-chain0

PSD-802.11a-5825M-chainl
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Avg Type: RMS
Avg|Hold:» 100100

Trig: Frea R

= ganen: 3048

Span 30.00 MHz
Sweep 3.733 ms (1001 pts)

Center 5.74500 GHz

#Res BW 100 kHz VBW 300 kHz*

Center Freg)
5745000000 GHz

Avg Type RMS
Trig: Frea R Avg|Hold:» 100100

= ganen: 3048

5745000000 GHz.

Span 30.00 MHz
Sweep 3.733 ms (1001 pts)

Center 5.74500 GHz

#Res BW 100 kHz VBW 300 kHz*

Center Freq)

StartFreq)

PSD-802.11n-20M -5745M-chain0

PSD-802.11n-20M -5745M-chainl

I gt St s et 1

Av Trpe: RMS
Trig: Fres R AvglHold:» 106100

#Amen: 30 dB

Span 30.00 MHz
Sweep 1733 ms (1001 pts)

Center 5.78500 GHz

#Res BW 100 kHz VBW 300 kHz*

Center Freg)
5785000000 GHz

Avg Type: RMS

Trig: Fres R AvglHold:» 106100

#Amen: 30 dB

Ref B
Ref 20.00 dBm

Span 30.00 MHz
Sweep 3733 ms (1001 pts)

Center 5.78500 GHz

#Res BW 100 kHz VBW 300 kHz*

Center Freg)
5785000000 GHz

PSD-802.11n-20M-5785M-chain0

PSD-802.11n-20M-5785M-chainl

g Type: M3
Trig: Free R AvglHold:» 106100

#Amen: 30 dB

Span 30.00 MHz
Sweep 1733 ms (1001 pts)

Center 5.82500 GHz

#Res BW 100 kHz VBW 300 kHz*

Center Freg)
5E25000000 GHz

g Type: M3
Trig: Free R AvglHold:» 106100

- " #AR: 3048

Span 30.00 MHz
Sweep 3733 ms (1001 pts)

Center 5.82500 GHz
#Res BW 100 kHz

VBW 300 kHz*

Center Freg)
5E25000000 GHz

PSD-802.11n-20M-5825M-chain0

PSD-802.11n-20M-5825M-chainl
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I gt St e et 1

Center Freq 5.755000000 GHz Avg Type: RMS

Ref 4B
Ref 20.00 dBm

Center 5.75500 GHz
#Res BW 100 kHz

Trig: Frea R Avg|Hold:» 100100
#Amen: 30 dB

5765000000 GHz.

Span 60.00 MHz
Sweep 7467 ms (1001 pts)

Center Freq)

I gt St e et 1

Center Freq 5755000000 | W e L'.";J;.?-To'&‘.x

IF: #Amen: 30 dB

Ref Offy: 4B
Ref 20.00 dBm

Center Freg)
5765000000 GHz

StartFreq)

Center 5.75500 GHz Span 60.00 MHz
#Res BW 100 kHz VBW 300 kHz* Sweep 7467 ms (1001 pts)

PSD-802.11n-40M-5755M-chain0

PSD-802.11n-40M-5755M-chainl

I gt St s et 1

Centor Freq 5.79500000

Ref dB
Ref 20.00 dBm

Center 5.79500 GHz
#Res BW 100 kHz

z Avg Type: RMS
g . o Trig: Free Fum AvglHold:» 106100
IF G #Amen: 30 dB

Span 60,00 MHz
VEW 300 kHz* Sweep 7457 ms (1001 pts)

Center Freg)
5795000000 GHz

I gt St s et 1

Center Freq 5.795000000 GH: Trig: Fres Rom :::r:r-‘:;‘m

1F G

Ref Offy: dB
Ref 20.00 dBm

Center Freg)
5795000000 GHz

Center 5.79500 GHz Span 60,00 MHz
#Res BW 100 kHz VBW 300 kHz* Sweep 7467 ms (1001 pts)

PSD-802.11n-40M-5795M-chain0

PSD-802.11n-40M-5795M-chainl

Center 5.77500 GHz
#Res BW 100 kHz

Avg Type: RMS
Trig: Frea fun Avg|Hold: > 0810
= ganen: 3048

Span 120,0 MHz
VEW 300 kHz* Sweep 14.87 ms (1001 pts)

Center Freg)
5775000000 GHz

g Type: M3
Trig: Free R AvglHold:» 106100

Center Freg)
5775000000 GHz

Center 5.77500 GHz
#Res BW 100 kHz VEW 300 kHz*

PSD-802.11ac-80M-5775M-chain0

PSD-802.11ac-80M-5775M-chainl
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10.5 Band Edge Measurement

Requirement(s):

Spec ltem Requirement Applicable

(1) For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the
5.15-5.35 GHz band shall not exceed an EIRP of -27 dBm/MHz.

For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the
5.15-5.35 GHz band shall not exceed an EIRP of -27 dBm/MHz. Devices operating
in the 5.25-5.35 GHz band that generate emissions in the 5.15-5.25 GHz band must
meet all applicable technical requirements for operation in the 5.15-5.25 GHz band

47CFR§ (including indoor use) or alternatively meet an out-of-band emission EIRP limit of -
15.407(b)(2), 27 dBm/MHz in the 5.15-5.25 GHz band.

15.407(b)(6) 3) For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the
5.47-5.725 GHz band shall not exceed an EIRP of =27 dBm/MHz.

For transmitters operating in the 5.725-5.825 GHz band: all emissions within the

frequency range from the band edge to 10 MHz above or below the band edge shall
4) not exceed an EIRP of -17 dBm/MHz; for frequencies 10 MHz or greater above or
below the band edge, emissions shall not exceed an EIRP of -27 dBm/MHz.

[ e
Test Setup B ——

Spectrum
Analyzer

789033 D02 General UNII Test Procedures New Rules v01, II.F. Method SA-1

Band Edge measurement:
- For average emissions measurements, follow the procedures described in section I1.G.6., “Procedures for
Average Unwanted Emissions Measurements above 1000 MHz”, except for the following changes:

Procedure - SetRBW=100kHz
- SetVBW=300kHz
- Perform a band-power integration across the 1 MHz bandwidth in which the band-edge emission level is to
be measured.
Remark Antenna gain was added to the offset.
Result Pass O Fail
TestData [ Yes (See below) N/A
Test Plot Yes (See below) LI N/A
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Test Plots

Rado $id- Norw

.Cerntnr Freq 5.149500000 G e Freq: 5.148820000 GHz
ree flun AvglHold:>100

Ref -5.00 dBm

Span 2 MHz
Sweep 1 ms)

Center 5.15 GHz
#Res BW 100 kHx EVEW 300 kHz
Channel Power

-36.14 dBm /1 MHz

Power Spectral Density

-96.14 dBm /Hz

Conter Freq 5143500000 GH Frea: 4143400000 GHz Radio S Nore
ree Bum AvglHold:> 1090

Ref -5.00 dBm

Span 2 MHz
Sweep 1 ms)

iCenter 5.15 GHz
#Res BW 100 kHx EVEW 300 kHz
Channel Power

-42.40 dBm /1 MHz

Power Spectral Density

-102.4 dBm /Hz

Band Edge-802.11a-5180M-chain0

Band Edge-802.11a-5180M-chainl

I ot S e St e

Freq: 3.350500000 G

5.350500000 Gl Lk oA
rew Run gl =40
0 d8

Ref -5.00 dBm

Span 2 MHz

iCenter 5351 GHz
#Res BW 100 kHx EVEW 300 kHz
Channel Power

-51.71 dBm /1 MHz

Power Spectral Density

-111.7 dBm /Hz

I ot g e St s — i
Freq: 3350500000 G

Ha
ree Rum AvglHold: > 1040
dff

Ref -5.00 dBm

Span 2 MHz

iCenter 5351 GHz
#Res BW 100 kHx EVEW 300 kHz
Channel Power

-51.55 dBm /1 MHz

Power Spectral Density

-111.6 dBm /Hz

Band Edge -802.11a-5240M-chain0

Band Edge -802.11a-5240M-chainl
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v T v

Contor Fraq 5149500000 GHz ComterFrea: 8143800000 G frado 51 Nore Contor Fraq 5149500000 GHz frado 51 Nore

AvglHeld:» 1010

Ref -5.00 dBm B, Ref -5.00 dBm

FVEW 300 kHz i #Res B X FVEW 300 kHz
Channel Power Power Spectral Density Channel Power Power Spectral Density

-35.61 dBm /1 MHz -95.61 dBm /Hz -42.36 dBm /1 MHz -102.4 dBm /Hz

Band Edge -802.11n-20M -5180M-chain0 Band Edge -802.11n-20M -5180M-chainl

v

e v

000 z Cantar Freq: 810800000 GHz Radio $1d- None
NSAOGE Ghx Trig: Fros Rws AvglHokd:= 1010

1048

000 z Cantar Freq: 810800000 GHz fado $1d- Nore
NSAOGE Ghx Trig: Fros Rus AvgiHokd:= 1010
1048

Ref -5.00 dBm Ref -5.00 dBm

Center 5351 GHz

Center 5351 GHz
[#Res BW 100 kHz EVEW 300 kHz

[#Res BW 100 kHz EVEW 300 kHz

Channel Power Power Spectral Density

-51.72 dBm /1 MHz -111.7 dBm /Hz

Channel Power Power Spectral Density

-51.72 dBm /1 MHz -111.7 dBm /Hz

Band Edge -802.11n-20M-5240M-chain0 Band Edge -802.11n-20M-5240M-chainl

v

— I g vt Ao - Charet Pomer
00K Canter Freq: 5149500000 GHz Radic §1d: None
9500000 Gl Trig: Free Rum AvglHold:> 1010

1048

00K Canter Freq: 5149500000 GHz Radic $1d: None
9500000 Gl Trig: Free Rum AvglHold:> 1010
1048

Ref -10.00 dBm Ref -5.00 dBm

Center 5.15 GHz ) Span 2 MHz]

Center 5.15 GHz ) Span 2 MHz]
#Res BW 100 kHz FVEW 300 kHz Sweep 1 ms

[#Res BW 100 kHz EVEW 300 kHz Sweep 1 ms)

Channel Power Power Spectral Density

-28.55 dBm /1 MHz -88.55 dBm /Hz

Channel Power Power Spectral Density

-34.82 dBm /1 MHz -94.82 dBm /Hz

Band Edge -802.11n-40M-5190M-chain0 Band Edge -802.11n-40M-5190M-chainl
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e e e St P

Canter Freq: 5140800000 G Radio $1d: None
T [t

z
AvglHeld:» 1010

Ref -5.00 dBm

Center 5,351 GHz
#Res BW 100 kHz

Span 2 MHz
#VEW 300 kHz Sweep 1ms
Channel Power

-50.61 dBm /1 MHz

Power Spectral Density

-110.6 dBm /Hz

e e e St P

Canter Freq: 5140800000 GH Radio $1d: None

z
AvglHeld:» 1010

Ref -5.00 dBm

FVEW 300 kHz
Channel Power

-50.65 dBm /1 MHz

Power Spectral Density

-110.6 dBm /Hz

Band Edge -802.11n-40M-5230M-chain0

Band Edge -802.11n-40M-5230M-chainl

v

Radio $1d: None

Canter Frag 5143500000 Gl

Ref -5.00 dBm

[Center 5,15 GHz
Res BW 100 kHz

Span 2 MHz|
FVEW 300 kHz Sweep 1 ms)
Channel Power

-31.16 dBm /1 MHz

Power Spectral Density

-91.16 dBm /Hz

v

Canter Frog 5.149500000 GHz Ganter Freg: 143800080 GH Radio Std Nore

v Fluny AvglHeld:» 1010

Ref -5.00 dBm

[Center 5,15 GHr
Res BW 100 kHz

Span 2 MHz|
FVEW 300 kHz Sweep 1 ms)
Channel Power

-35.69 dBm /1 MHz

Power Spectral Density

-95.69 dBm /Hz

Band Edge -802.11ac-80M-5210M-chain0 (Left)

Band Edge -802.11ac-80M-5210M-chain1(Left)

v

oer Freg: $,.340800000 GH;

00000 & 5 vaiHold:» 100

Trig: Frea Rum

Ref -5.00 dBm

Center 5351 GHz
Res BW 100 kHz

Span 2 MHz|
FVEW 300 kHz Sweep 1 ms)
Channel Power

-49.75 dBm /1 MHz

Power Spectral Density

-109.8 dBm /Hz

v

Conter Freq: 4350800000 GHz
Trig: Free Rin AvglHeld:» 1010
#Amen: 10 B

50500000 GH.

Ref -5.00 dBm

Center 5351 GHz
Res BW 100 kHz

Span 2 MHz|
FVEW 300 kHz Sweep 1 ms)
Channel Power

-49.82 dBm /1 MHz

Power Spectral Density

-109.8 dBm /Hz

Band Edge -802.11ac-80M-5210M-chain0 (Right)

Band Edge -802.11ac-80M-5210M-chainl (Right)
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5.8GHz band: (10MHz offset)

(T =

Center Freq 5.724500000 Gl

Ref 0.00 dBm

[Center 5.725 GHx

Span 2 MHz
Res BW 100 kHz

SVEBW 300 kHz Sweep 1 ms)
Channel Power

-22.51 dBm /1 MHz

Power Spectral Density

-82.51 dBm /Hz

(T = = i

Conter Freq: 4724500000 GHz
Trig: Free R AvglHeld:» 1010
o8

Center Freq 5.724500000 GHz

Ref 0.00 dBm

[Center 5.725 GHx

Span 2 MHz
Res BW 100 kHz

SVEBW 300 kHz Sweep 1 ms)
Channel Power

-22.56 dBm /1 MHz

Power Spectral Density

-82.56 dBm /Hz

Band Edge -802.11a-5745M-chain0

Band Edge -802.11a-5745M-chainl

(T =

Canter Freq: 4850800000 GHz Frackc $1d: Nore
AvglHeld:» 1010

Ref 4.00 dBm

Center 5.851 GHz

Span 2 MHz|
[#Res BW 100 kHz

EVEW 300 kHz Sweep 1 ms
Channel Power

-34.97 dBm /1 MHz

Power Spectral Density

-94.97 dBm /Hz

P < ot Lnytes - Chsne P > i

Canter Freq: 4830800000 GHz Fadic $1d: Nore
Trig: Free Rin AvglHeld:» 1010

Rackc Device: BTS

Ref 4.00 dBm

Center 5.851 GHz

Span 2 MHz|
[#Res BW 100 kHz

EVEW 300 kHz Sweep 1 ms)

Channel Power

-30.37 dBm /1 MHz

Power Spectral Density

-90.37 dBm /Hz

Band Edge -802.11a-5785M-chain0

Band Edge -802.11a-5785M-chainl
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v

Center Freq 5.724500000 GHz

Ref 0.00 dBm

Channel Power

-21.77 dBm /1 MHz

Canter Freq: 5728500000 GH Radio $1d: None
Trig: Free Aum

z
AvglHeld:» 1010
0d

FVEW 300 kHz
Power Spectral Density

-81.77 dBm /Hz

v

Center Freq 5.724500000 GHz

Ref 0.00 dBm

Channel Power

-20.33 dBm /1 MHz

Canter Freg: 4724500000 GHz
Trig: Free R AvglHeld:» 1010
0d

FVEW 300 kHz
Power Spectral Density

-80.33 dBm /Hz

Band Edge -802.11n-20M -5745M-chain0

Band Edge -802.11n-20M -5745M-chainl

e e e St P

Ref 4.00 dBm

Center 5.851 GHz
Res BW 100 kHz

Channel Power

-31.85 dBm /1 MHz

Canter Freq: 4850500000 GHa Bk $1d: Nore
T AvglHeld:» 1010

Span 2 MHz|
EVEW 300 kHz

Power Spectral Density

-91.85 dBm /Hz

e e e St P

Ref -10.00 dBm

Center 5.851 GHz
Res BW 100 kHz

Channel Power

-26.29 dBm /1 MHz

Canter Freq: 5150800000 G Radio $1d: None
T [t

z
AvglHeld:» 1010

Span 2 MHz|
EVEW 300 kHz

Power Spectral Density

-86.29 dBm /Hz

Band Edge -802.11n-20M-5825M-chain0

Band Edge -802.11n-20M-5825M-chainl

v

Center Freq 5.724500000 Gl

Center 5.725 GHz
Res BW 100 kHz

Channel Power

-29.04 dBm /1 MHz

Conter Freq: 4724500000 GHz Fadic $1d: Nore
T R AvglHeld:» 1010

Span 2 MHz|
FVEW 300 kHz Sweep 1 ms)
Power Spectral Density

-89.04 dBm /Hz

v —

Center Freq 5.724500000 Gl

Ref -10.00 dBm

Center 5.725 GHz
Res BW 100 kHz

Channel Power

-26.66 dBm /1 MHz

Conter Freq: 4724500000 GHz Fadic $1d: Nore
T R AvglHeld:» 1010

Span 2 MHz|
FVEW 300 kHz Sweep 1 ms)
Power Spectral Density

-86.66 dBm /Hz

Band Edge -802.11n-40M-5755M-chain0

Band Edge -802.11n-40M-5755M-chainl
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GLILI'JP,J\L .TTS_T_INC_’ & CE BTIF!CATIO_NS
[ w\,,.mm._.(m.-llu [ C whmm»—-(hﬂl»—- s i

[ q 5.850500( Canter Freq: 4.40500000 GHa Radio S1d: Nore
Center Freq 5.850500000 G g oy ot SO
0

Ref 4.00 dBm

[Center 5851 GHx
[#Res BW 100 kHz

Span 2 MHz|
FVEW 300 kHz Sweep 1ms
Channel Power

-37.21 dBm /1 MHz

Power Spectral Density

-97.21 dBm /Hz

Conter Freq: 4850800000 GHz
Trig: Froe Rum AvglHeld:» 1010
o8

Center Freq 5.850500000 GHz

Ref 4.00 dBm

Span 2 MHz

Center 5851 GHz
2 Sweep 1ms

#Res BW 100 SVBW 300 kHz
Channel Power

-32.47 dBm /1 MHz

Power Spectral Density

-92.47 dBm /Hz

Band Edge -802.11n-40M-5795M-chain0

Band Edge -802.11n-40M-5795M-chainl

e e e St P

Conter Freq: 4724500000 GHz Fadic S0 Nore
Trig: Froe Run AvglHeld:» 1010

ons: 10 dB

Center Freq 5.724500000 Gl

Ref 4.00 dBm

Center 5.725 GHz
[#Res BW 100 kHx

Span 2 MHz|
EVEW 300 kHz Sweep 1 ms
Channel Power

-32.27 dBm /1 MHz

Power Spectral Density

-92.27 dBm /Hz

I < i Rt - Chanet s = ]
Conter Freq: 4724500000 GHz Frackc $1d: Nore

Trig: Froe Run AvglHeld:» 1010

#ALen 10 B

Center Freq 5.724500000 GHz

Ref 4.00 dBm

Span 2 MHz|
EVEW 300 kHz Sweep 1 ms
Channel Power

-29.36 dBm /1 MHz

Power Spectral Density

-89.36 dBm /Hz

Band Edge -802.11ac-80M-5775M-chain0 (Left)

Band Edge -802.11ac-80M-5775M-chainl (Left)

e e e St P

Center Freq 5.850500000 Gl < GHz Radio $10: None
AvglHold:» 1010

Ref 4.00 dBm

Center 5.851 GHz
[#Res BW 100 kHz

Span 2 MHz|
EVEW 300 kHz Sweep 1 ms
Channel Power

-34.11 dBm /1 MHz

Power Spectral Density

-94.11 dBm /Hz

I < i Rt - Chanet s = ]
Conter Freq: 4850800000 GHz Fadic $1d: Nore

Trig: Free Rin AvglHeld:» 1010
#ALen 10 B

Center Freq 5.850500000 GH

Ref 4.00 dBm

Center 5.851 GHz
[#Res BW 100 kHz

Span 2 MHz|
EVEW 300 kHz Sweep 1 ms
Channel Power

-29.88 dBm /1 MHz

Power Spectral Density

-89.88 dBm /Hz

Band Edge -802.11ac-80M-5775M-chain0 (Right)

Band Edge -802.11ac-80M-5775M-chainl (Right)
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5.8GHz band: (20MHz offset)

[Zr e yr——

i [Zr e yr——

Froq 5.714500000 GHz Canter Frog: 5.7114850660 Gz Rado $1d: Nore Froguancy
Center Freg 5.714500000 GH g o eaHald:> 1010
o Calncdow  BASWn: 10 4B

Froq 5.714500000 GHz Canter Freq: 8714500000 GHz Rao $1d: Nore Froguancy
Center Freg 5.714500000 GH g Tro eaHald:> 1010

Racic Device: BTS

Ref 4.00 dBm Ref 4.00 dBm

Center 5.715 GHz Span 2 MHz
#Res BW 100 kHz FVEW 300 kHz Sweep 1ms|

Center 5.715 GHz Span 2 MHz
#Res BW 100 kHz FVEW 300 kHz Sweep 1ms|

Channel Power Power Spectral Density

-37.95 dBm /1 MHz -97.95 dBm /Hz

Channel Power Power Spectral Density

-37.86 dBm /1 MHz -97.86 dBm /Hz

Band Edge -802.11a-5745M-chain0 Band Edge -802.11a-5745M-chainl

[T yr—— == [Zr e yr——

Center Freq 5.860500000 GHz Canter Fraq: 8.B4050300 GH Radio 1 Nora Fraguancy Rk 310 Moo Fraguancy
Center Freq 5.860500000 GHz

Cor z Canter Freq: 3 B5300000 GH
‘w:H:h_m_m Center Freq 5.860500000 GHz Sy vog-liblye

2
Frve Runy AvgiHeld:» 1010
Racic Davice: BTS

Ref 4.00 dBm Ref 4.00 dBm

Center 5861 GHz Span 2 MHz
#Res BW 100 kHz FVEW 300 kHz Sweep 1ms|

Center 5861 GHz Span 2 MHz
#Res BW 100 kHz FVEW 300 kHz

Channel Power Power Spectral Density

-39.66 dBm /1 MHz -99.66 dBm /Hz

Channel Power Power Spectral Density

-37.94 dBm /1 MHz -97.94 dBm /Hz

Band Edge -802.11a-5785M-chain0 Band Edge -802.11a-5785M-chainl
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v

Center Freq 5.714500000 GHz

Ref 4.00 dBm

Channel Power

-36.99 dBm /1 MHz

Canter Freq: 4714500000 GHx
Trig: Froa R AvglHeld:» 1010

EVEBW 300 kHz
Power Spectral Density

-96.99 dBm /Hz

v

Center Freq 5.714500000 GHz

Ref 4.00 dBm

Channel Power

-37.36 dBm /1 MHz

Canter Freq: 4714500000 GHa
Trig: Froa R AvglHeld:» 1010

EVEBW 300 kHz
Power Spectral Density

-97.36 dBm /Hz

Band Edge -

802.11n-20M -5745M-chain0

Band Edge -802.11n-20M -5745M-chainl

e e e St P

0500000 G

Ref 4.00 dBm

Center 5.861 GHz
[#Res BW 100 kHz

Channel Power

-39.03 dBm /1 MHz

Canter Freg: 4 M0500000 GH Fradic $1d: Nore
Trig: Free R AvglHeld:» 1010
1048

Span 2 MHz|
FVEW 300 kHz Sweep 1 ms)
Power Spectral Density

-99.03 dBm /Hz

e e e St P

0500000 G

Ref 4.00 dBm

Center 5.861 GHz
[#Res BW 100 kHz

Channel Power

-36.61 dBm /1 MHz

Canter Freq: 480500000 GH Facic $1d: Nore
Trig: Free R AvglHeld:» 1010
1048

Span 2 MHz|
FVEW 300 kHz Sweep 1 ms)
Power Spectral Density

-96.61 dBm /Hz

Band Edge -802.11n-20M-5825M-chain0

Band Edge -802.11n-20M-5825M-chainl

v

Center Freq 5.714500000 Gl

Ref 4.00 dBm

[#Res BW 100 EH}

Channel Power

-33.45 dBm /1 MHz

Conter Freq: 4714500000 GHz Radic S0 Nors
Trig: Froe Run AvglHeld:» 1010
ons: 10 dB

Span 2 MHz
EVEW 300 kHz Sweep 1ms
Power Spectral Density

-93.45 dBm /Hz

v —

Center Freq 5.714500000 Gl

Ref 4.00 dBm

[#Res BW 100 EH}

Channel Power

-30.93 dBm /1 MHz

Conter Freq: 4714500000 GHz Fadic $1d: Nore
Trig: Froe Run AvglHeld:» 1010
ons: 10 B

Span 2 MHz
EVEW 300 kHz Sweep 1ms
Power Spectral Density

-90.93 dBm /Hz

Band Edge -802.11n-40M-5755M-chain0

Band Edge -802.11n-40M-5755M-chainl
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I ot Spastnem sy - it Pt - i I gt Syt st - it P = i)

o q 050 7 Canter Freq: 3 90300000 G
Canter Freq 5 860500000 GHz h';";m":m .m.,;n:u o
o8

[ q 5.860500( Canter Freq: 4 M0500000 GHa Racio Suct Nore
Center Freq 5.860500000 G e oy ot SO
0

Ref 4.00 dBm Ref 4.00 dBm

[Center 5861 GHx Span 2 MHz|
#Res BW 100 kHz SVBW 300 kHz Sweep 1ms)

[Center 5861 GHx Span 2 MHz|
#Res BW 100 kHz SVBW 300 kHz Sweep 1ms)

Channel Power Power Spectral Density

-40.23 dBm /1 MHz -100.2 dBm /Hz

Channel Power Power Spectral Density

-35.93 dBm /1 MHz -95.93 dBm /Hz

Band Edge -802.11n-40M-5795M-chain0 Band Edge -802.11n-40M-5795M-chainl

I g et At - Chirer P - el Iy vy — - el

‘Center Frag 5.7 14500000 GHz Conter Freq: 4714500000 GHz Frackc $1d: Nore
Trig: Free Run AvglHeld:» 1010
#ALen 10 B

Cen q 5.7145000 Conter Freq: 5718500000 GHr Radio 10 None
Center Freq 5.714500000 G - pht R
o 10 98 -

Ref 4.00 dBm Ref 4.00 dBm

Center 5715 GHz ) Span 2 MHz
[#Res BIW 100 kHz EVEW 300 kHz Sweep 1 ms|

Center 5715 GHz ) Span 2 MHz
[#Res BIW 100 kHz EVEW 300 kHz Sweep 1 ms|

Channel Power Power Spectral Density

-34.14 dBm /1 MHz -94.14 dBm /Hz

Channel Power Power Spectral Density

-31.04 dBm /1 MHz -91.04 dBm /Hz

Band Edge -802.11ac-80M-5775M-chain0 (Left) Band Edge -802.11ac-80M-5775M-chainl (Left)

I e Spestnem htyres - Chirent P = (e — =

Center Freq 5.860500000 GH Center Freq: 3.M0800000 GHr Radio $1d: Nons
Trig: Free Aum AvglHold: > 1060
#ALen 10 B

Center Freq 5.860500000 G 2 G Radko Stc: Nore
AwglHold > 110

Ref 4.00 dBm Ref 4.00 dBm

Span 2 MHz
#Res BW 100 kHz EVEW 300 kHz Sweep 1 ms

Span 2 MHz
#Res BW 100 kHz EVEW 300 kHz Sweep 1 ms

Channel Power Power Spectral Density

-36.36 dBm /1 MHz -96.36 dBm /Hz

Channel Power Power Spectral Density

-32.34 dBm /1 MHz -92.34 dBm /Hz

Band Edge -802.11ac-80M-5775M-chain0 (Right) Band Edge -802.11ac-80M-5775M-chainl (Right)
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10.6 Radiated Emissions below 1GHz
Requirement(s):
Spec Requirement Applicable
Except higher limit as specified elsewhere in other section, the emissions from the low-
power radio-frequency devices shall not exceed the field strength levels specified in the
following table and the level of any unwanted emissions shall not exceed the level of the
47CFR§ fundamental emission. The tighter limit applies at the band edges
15.407(b) .
15 '209 Frequency range (MHz) Field Strength (uV/m)
209 (2) 30-88 100
88— 216 150
216 960 200
Above 960 500
Sernl Anechoic Chamber
Radic Absorbing Material
Test Setup §
( 1< 3m
| EUT o | i i
[ : Antenna
0.8m
i T
— - = [1 :,jf“]
Spectrum Analy-:.-er
Ground Plane
1. The EUT was switched on and allowed to warm up to its normal operating condition.
2. The test was carried out at the selected frequency points obtained from the EUT characterisation.
Maximization of the emissions, was carried out by rotating the EUT, changing the antenna polarization,
and adjusting the antenna height in the following manner:
a. Vertical or horizontal polarisation (whichever gave the higher emission level over a full
Procedure rotation of the EUT) was chosen.
b. The EUT was then rotated to the direction that gave the maximum emission.
C. Finally, the antenna height was adjusted to the height that gave the maximum emission.
3. A Quasi-peak measurement was then made for that frequency point.
4, Steps 2 and 3 were repeated for the next frequency point, until all selected frequency points were
measured.
Remark The EUT was scanned up to 1GHz. Both horizontal and vertical polarities were investigated. The results show
only the worst case.
Result Pass O Fail
Test Data Yes (See below) LI N/A
Test Plot Yes (See below) CIN/A
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Radiated Emission Test Results (Below 1GHz)
Test specification below 1GHz
Temp (°C): 26
Environmental Conditions: Humidity (%) 47
Atmospheric (mbar): 1020
Mains Power: 120VAC, 60Hz Result Pass
Tested by: Gary Chou
Test Date: 11117/2015
Remarks: Worst case, 802.11n HT40, 5795MHz
5 ..__,.\III. A l r',l I ’
R Ll A
A A"V IR | ' il 11k " ) :
(YA
\f i Iy
Frequency Raw Cable AF Level | Measurement | Po Hat Azt Limit Margin Pass
MHz dBuV | Loss dB dBuV/m Type | cm Deg dBuV/m dB [Fail
60.90 66.29 | 1.16 | -30.25 372 Quasi Max v 100 282 40 -2.8 Pass
76.65 58.56 | 1.38 | -30.45 29.5 Quasi Max \Y 100 91 40 -10.5 Pass
177.67 46.39 | 224 | -27.61 21.02 Quasi Max \ 100 112 43.52 -225 Pass
203.17 5724 | 243 | -26.24 | 33.44 Quasi Max \ 100 102 43.52 -10.08 Pass
168.23 51.93 | 215 | -27.03 | 27.04 Quasi Max \Y 100 107 43.52 -16.48 Pass
140.92 5273 | 1.94 | -2527 | 29.41 Quasi Max \ 100 136 43.52 -14.11 Pass

Note: Both horizontal and vertical polarities were investigated. The results above show only the worst case.
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10.7 Radiated Spurious Emissions above 1GHz

Requirement(s):

Spec

ltem

Requirement Applicable

47CFR§
15.407(b)(2),
15.407(b)(6)

(1)

For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the

5.15-5.35 GHz band shall not exceed an EIRP of -27 dBm/MHz.

For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the
5.15-5.35 GHz band shall not exceed an EIRP of -27 dBm/MHz. Devices operating
in the 5.25-5.35 GHz band that generate emissions in the 5.15-5.25 GHz band must
meet all applicable technical requirements for operation in the 5.15-5.25 GHz band
(including indoor use) or alternatively meet an out-of-band emission EIRP limit of -
27 dBm/MHz in the 5.15-5.25 GHz band.

For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the
5.47-5.725 GHz band shall not exceed an EIRP of =27 dBm/MHz.

For transmitters operating in the 5.725-5.825 GHz band: all emissions within the
frequency range from the band edge to 10 MHz above or below the band edge shall
not exceed an EIRP of -17 dBm/MHz; for frequencies 10 MHz or greater above or
below the band edge, emissions shall not exceed an EIRP of -27 dBm/MHz.

Restricted band, emission must also comply with the radiated emission limits
specified in 15.209

Test Setup

Semi Anechoic Chamber

VVWWWWWWWWWWWWWWWWWWWVWVWWWVWWVVVNVY

Radio Absorbing Material

1
5

Spectrum Analyzer

Antenna

E

Procedure

N

The EUT was switched on and allowed to warm up to its normal operating condition.

The test was carried out at the selected frequency points obtained from the EUT characterisation.

Maximization of the emissions, was carried out by rotating the EUT, changing the antenna polarization,

and adjusting the antenna height in the following manner:

a. Vertical or horizontal polarisation (whichever gave the higher emission level over a full rotation of
the EUT) was chosen.

b. The EUT was then rotated to the direction that gave the maximum emission.

C. Finally, the antenna height was adjusted to the height that gave the maximum emission.

An average measurement was then made for that frequency point.

Steps 2 and 3 were repeated for the next frequency point, until all selected frequency points were

measured.

Remark

The EUT was scanned up to 40GHz. Both horizontal and vertical polarities were investigated. The results show
only the worst case.

Result

Pass

O Fail

TestData [ Yes (See below)
Yes (See below)

Test Plot

N/A
LI N/A
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Restricted Band Measurement Plots:

® Ref Lvi 52.39 dBYV/n vBW 1 MHz ® Ref Lvi VBW 1 MHz
97 dB* 5.15000000 GHz SWT 5 ms unit dByV/m 97 dB* SWT 5 ms unit dByV/m
T
Peak Peak
N l )
T T VT T T O TV TV I S W VW) W W VM VA WYV N W WY T TR WY TN NY; WV AT ST WYY (TS VY WYV WS W TVIVN VIR
- { =
Center 4.825 GHz 65 MHz/ Span 650 MHz Center 4.825 GHz 65 MHz/ Span 650 MHz
Date: 1.JAN.1997 03:18:32 Date: 1.JAN.1997 03:19:58
Restriced Band-802.11a 5180M- Edge Freq 5150MHz Restriced Band-802.11n-20M 5180M- Edge Freq 5150MHz
UNCAL RBW 1 MHz RF ALt 0 dB UNCAL RBW 1 MHz RF Att 0 dB
@ Ref Lvi VBW 1 MHz @ Ref Lvi VBW 1 MHz
97 dB* SWT 5 ms unit dByV/m 97 dB* SWT 5 ms unit dByV/m
i Anf M
SDJJ_,L); L L AUUDLL SO L o o e e o Hm,uum‘“ b [ETYTIEN CTN IR VY (WY TU0 100 WY T W W VT WY W VI W W WY Wi
- { =
Center 4.825 GHz 65 MHz/ Span 650 MHz Center 4.825 GHz 65 MHz/ Span 650 MHz
Date: 1.JAN.1997 03: 20 Date: 1.JAN.1997 03:37:43

Restriced Band-802.11n-40M 5190M- Edge Freq 5150MHz

Restriced Band-802.11ac-80M 5210M- Edge Freq 5150MHz
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Radiated Emission Test Results (Above 1GHz)
1GHz-40GHz - 802.11a - 5180MHz
Frequency Raw | Cable AF Level Measurement pol | Hat em Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
4208.54 37.84 | 9.02 14.84 61.71 Peak Max H 209 62 74 -12.29 Pass
1998.09 4018 | 4.28 14.99 59.44 Peak Max H 144 270 74 -14.56 Pass
4208.54 2565 | 9.02 14.84 49.52 | AverageMax | H 209 62 54 -4.48 Pass
1998.09 28.11 4.28 14.99 4737 | AverageMax | H 144 270 54 6.63 Pass
1GHz-40GHz - 802.11a — 5200MHz
Frequency Raw Cable AF Level Measurement pol | Hat em Azt Limit Margin Pass
MHz dBuV | Loss dB dBuV/im Type 9 Deg dBuV/im dB [Fail
6014.26 36.55 | 105 14.56 61.6 Peak Max \ 128 5 74 -124 Pass
1997.30 39.77 | 4.28 14.98 59.03 Peak Max \ 221 56 74 -14.97 Pass
6014.26 2444 | 105 14.56 4949 | AverageMax | V 128 5 54 -4.51 Pass
1997.30 2775 | 4.28 14.98 4701 | AverageMax | V 221 56 54 -6.99 Pass
1GHz-40GHz - 802.11a - 5240MHz
Frequency Raw Cable AF Level Measurement pol | Hat em Azt Limit Margin Pass
MHz dBuv Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
611247 36.91 | 1062 | 1432 61.85 Peak Max V 199 194 74 -12.15 Pass
2020.18 39.21 4.3 14.93 58.45 Peak Max H 130 33 74 -15.55 Pass
6112.47 2474 11062 | 1432 49.68 | AverageMax | V 199 194 54 -4.32 Pass
2020.18 27.57 4.3 14.93 46.8 | AverageMax | H 130 33 54 -1.2 Pass
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1GHz-40GHz - 802.11n-20M — 5180MHz

Frequency Raw | Cable AF Level Measurement pol | Hat em Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
1732.75 2014 | 414 12.9 46.18 Peak Max V 112 341 74 -27.82 Pass
4008.27 33.05 | 852 15.71 57.28 Peak Max V 234 204 74 -16.72 Pass
1732.75 1762 | 4.14 12.9 3466 | AverageMax | V 112 341 54 -19.34 Pass
4008.27 21.68 | 8.52 15.71 4591 | AverageMax | V 234 204 54 -8.09 Pass
1GHz-40GHz - 802.11n-20M — 5200MHz
Frequency Raw Cable AF Level Measurement pol | Hat em Azt Limit Margin Pass
MHz dBuv Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
6048.25 32.78 | 1054 | 14.47 57.79 Peak Max \ 142 133 74 -16.21 Pass
3792.02 3492 | 7.36 14.99 57.27 Peak Max \ 212 9 74 -16.73 Pass
6048.25 21.02 | 1054 | 1447 46.03 | AverageMax | V 142 133 54 -1.97 Pass
3792.02 2329 | 736 | 1499 4564 | AverageMax | V 212 9 54 -8.36 Pass
1GHz-40GHz - 802.11n-20M - 5240MHz
Frequency Raw Cable AF Level Measurement Pol | Hat em Azt Limit Margin Pass
MHz dBuv Loss dB dBuV/m Type 0 gtc Deg dBuV/m dB [Fail
6236.67 3321 [ 10.77 | 14.02 58.01 Peak Max H 230 161 74 -15.99 Pass
7220.03 33.08 | 9.91 11.42 54.41 Peak Max v 241 31 74 -19.59 Pass
6236.67 21.26 | 10.77 | 14.02 46.06 | AverageMax | H 230 161 54 -7.95 Pass
7220.03 2165 | 991 11.42 4298 | AverageMax | V 241 3N 54 -11.02 Pass
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1GHz-40GHz - 802.11n-40M - 5190MHz
Frequency Raw | Cable AF Level Measurement pol | Hat em Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
4080.60 33.57 8.7 15.39 57.67 Peak Max H 135 143 74 -16.33 Pass
1859.05 3035 | 4.21 13.86 48.42 Peak Max H 192 272 74 -25.58 Pass
4080.60 21.92 8.7 15.39 46.02 | AverageMax | H 135 143 54 -7.98 Pass
1859.05 1817 | 4.2 13.86 36.24 | Average Max | H 192 272 54 -17.76 Pass
1GHz-40GHz - 802.11n-40M — 5230MHz
Frequency Raw Cable AF Level Measurement pol | Hat em Azt Limit Margin Pass
MHz dBuv Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
5027.86 3422 | 1057 | 13.02 57.81 Peak Max H 108 334 74 -16.19 Pass
3879.23 3455 | 7.85 15.31 57.71 Peak Max \ 200 84 74 -16.29 Pass
5027.86 21.58 | 1057 | 13.02 4517 | AverageMax | H 108 334 54 -8.83 Pass
3879.23 2306 | 7.85 | 15.31 46.22 | AverageMax | V 200 84 54 -1.78 Pass
1GHz-40GHz - 802.11ac-80M — 5210MHz
Frequency Raw Cable AF Level Measurement ol | Hat em Azt Limit Margin Pass
MHz dBuv Loss dB dBuV/m Type 0 gtc Deg dBuV/m dB [Fail
6035.48 32.87 | 10.52 14.5 57.9 Peak Max H 145 123 74 -16.1 Pass
3901.08 3437 | 797 15.39 57.73 Peak Max ) 108 231 74 -16.27 Pass
6035.48 21.15 | 10.52 14.5 46.18 | AverageMax | H 145 123 54 -1.82 Pass
3901.08 22.8 7.97 | 1539 46.16 | AverageMax | V 108 231 54 -7.85 Pass
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1GHz-40GHz - 802.11a - 5745MHz
Frequency Raw | Cable AF Level Measurement pol | Hat em Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
4188.46 37.05 | 8.97 14.93 60.96 Peak Max \ 135 64 74 -13.05 Pass
6154.51 36.08 | 10.67 | 14.22 60.97 Peak Max H 227 177 74 -13.03 Pass
4188.46 2575 | 897 | 1493 49.65 | AverageMax | V 135 64 54 -4.35 Pass
6154.51 2469 | 10.67 | 14.22 49.58 | AverageMax | H 227 177 54 -4.43 Pass
1GHz-40GHz - 802.11a- 5785MHz
Frequency Raw Cable AF Level Measurement pol | Hat em Azt Limit Margin Pass
MHz dBuv Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
4080.68 3713 | 871 15.39 61.23 Peak Max H 246 106 74 -12.77 Pass
6131.99 36.35 | 10.65 | 14.27 61.26 Peak Max H 205 2 74 -12.74 Pass
4080.68 2586 | 8.7 15.39 49.95 | AverageMax | H 246 106 54 -4.05 Pass
6131.99 2468 | 1065 | 14.27 49.6 Average Max | H 205 2 54 44 Pass
1GHz-40GHz - 802.11a - 5825MHz
Frequency Raw Cable AF Level Measurement ol | Hat em Azt Limit Margin Pass
MHz dBuv Loss dB dBuV/m Type 0 gtc Deg dBuV/m dB [Fail
4240.26 37.32 9.1 14.71 61.13 Peak Max H 162 129 74 -12.87 Pass
6172.90 36.85 10.7 1417 61.72 Peak Max ) 154 337 74 -12.28 Pass
4240.26 25.64 9.1 14.71 4945 | AverageMax | H 162 129 54 -4.55 Pass
6172.90 2435 | 107 1417 49.22 | AverageMax | V 154 337 54 -4.78 Pass
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1GHz-40GHz - 802.11n-20M — 5745MHz

Frequency Raw | Cable AF Level Measurement pol | Hat em Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
4133.03 37.76 | 8.84 1517 61.76 Peak Max vV 112 164 74 -12.24 Pass
6130.43 36.66 | 10.64 | 14.27 61.58 Peak Max V 142 359 74 -1242 Pass
4133.03 2599 | 884 | 1517 50 Average Max | V 112 164 54 -4.01 Pass
6130.43 2466 | 1064 | 14.27 49.58 | AverageMax | V 142 359 54 -4.42 Pass
1GHz-40GHz - 802.11n-20M- 5785MHz
Frequency Raw Cable AF Level Measurement pol | Hat em Azt Limit Margin Pass
MHz dBuv Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
4058.81 37.1 8.65 15.49 61.24 Peak Max H 244 122 74 -12.76 Pass
2063.30 39.8 4.34 14.8 58.93 Peak Max ) 146 26 74 -15.07 Pass
4058.81 2568 | 865 | 1549 49.82 | AverageMax | H 244 122 54 -4.18 Pass
2063.30 2846 | 4.34 14.8 47.6 Average Max | V 146 26 54 6.4 Pass
1GHz-40GHz - 802.11n-20M - 5825MHz
Frequency Raw Cable AF Level Measurement Pol | Hat em Azt Limit Margin Pass
MHz dBuv Loss dB dBuV/m Type 0 gtc Deg dBuV/m dB [Fail
4081.97 38.3 8.71 15.39 62.4 Peak Max H 233 278 74 -11.6 Pass
6013.19 35.96 10.5 14.56 61.02 Peak Max v 175 222 74 -12.98 Pass
4081.97 2588 | 8.1 15.39 49.97 | AverageMax | H 233 278 54 -4.03 Pass
6013.19 2442 10.5 14.56 4947 | AverageMax | V 175 222 54 -4.53 Pass
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1GHz-40GHz - 802.11n-40M - 5755MHz
Frequency Raw | Cable AF Level Measurement pol | Hat em Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
4089.93 3759 | 8.73 15.35 61.67 Peak Max \ 155 252 74 -12.33 Pass
6225.77 36.62 | 10.76 | 14.05 61.43 Peak Max V 204 228 74 -12.57 Pass
4089.93 25.9 8.73 15.35 49.98 | AverageMax | V 155 252 54 -4.02 Pass
6225.77 245 10.76 | 14.05 49.31 | AverageMax | V 204 228 54 -4.69 Pass
1GHz-40GHz - 802.11n-40M- 5795MHz
Frequency Raw Cable AF Level Measurement pol | Hat em Azt Limit Margin Pass
MHz dBuv Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
6119.89 36.79 | 10.63 14.3 61.72 Peak Max H 176 298 74 -12.28 Pass
4090.22 37.77 | 873 15.35 61.85 Peak Max H 251 94 74 -12.15 Pass
6119.89 2463 | 1063 | 143 4956 | AverageMax | H 176 298 54 -4.44 Pass
4090.22 26.05 | 8.73 15.35 50.14 | AverageMax | H 251 94 54 -3.87 Pass
1GHz-40GHz - 802.11ac-80M - 5775MHz
Frequency Raw Cable AF Level Measurement Pol | Hat em Azt Limit Margin Pass
MHz dBuv Loss dB dBuV/m Type 0 gtc Deg dBuV/m dB [Fail
4188.54 3756 | 8.97 14.93 61.46 Peak Max H 125 160 74 -12.54 Pass
6217.21 3649 | 10.75 | 14.07 61.31 Peak Max v 225 251 74 -12.69 Pass
4188.54 25.7 8.97 14.93 49.6 Average Max | H 125 160 54 44 Pass
6217.21 2453 |110.75 | 14.07 49.35 | AverageMax | V 225 251 54 -4.65 Pass
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Annex A. TEST INSTRUMENT
Instrument Model Serial # CalDate | CalCycle | Cal Due In use
Conducted Emissions
R & S Receiver ESIB 40 100179 05/23/2015 1Year | 05/23/2016 v
CHASE LISN MN2050B 1018 08/07/2015 1 Year | 08/07/2016 v
Radiated Emissions
R & S Receiver ESL6 100178 05/27/2015 1 Year | 05/27/2016 d
R & S Receiver ESIB 40 100179 05/23/2015 1Year | 05/23/2016 v
ETS-Lingren Loop Antenna 6512 00049120 05/12/2015 1 Year 05/12/2016 v
Bi-Log antenna (30MHz~2GHz) JB1 A030702 08/12/2015 1Year | 08/12/2016 v
3 Meters SAC M N/A 08/08/2015 1 Year | 08/08/2016 v
10 Meters SAC 10M N/A 09/05/2015 1 Year | 09/05/2016 v
RF Conducted Measurement
Spectrum Analyzer N9010A 10SL0219 08/20/2015 1Year | 08/20/2016 d
R & S Receiver ESIB 40 100179 05/23/2015 1 Year | 05/23/2016 v
Test Equity Environment Chamber 1007H 61201 07/31/2015 1 Year 07/31/2016 v
USB RF Power Sensor 7002-006 10SL0190 09/03/2015 1Year | 09/03/2016 v
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Annex B. SIEMIC Accreditation
Accreditations Document Scope / Remark
ISO 17025 (A2LA) 'E Please see the documents for the detailed scope
ISO Guide 65 (A2LA) 'E Please see the documents for the detailed scope
TCB Designation A1, A2, A3, A4, B1,B2,B3,B4,C
FCC DoC Accreditation 'E FCC Declaration of Conformity Accreditation
FCC Site Registration 'E 3 meter site
FCC Site Registration 'E 10 meter site
IC Site Registration 'E 3 meter site
IC Site Registration 'E 10 meter site
'E Radio & Telecommunications Terminal Equipment:
EN45001 — EN ISO/IEC 17025
EUNB
'E Electromagnetic Compatibility:
EN45001 — EN ISO/IEC 17025
Singapore iDA
E IE Phase I, Phase Il
CB(Certification Body)
Vietnam MIC
'E Please see the document for the detailed scope
CAB Accreditation
'E (Phase Il) OFCA Foreign Certification Body for Radio and Telecom
Hong Kong OFCA
'E (Phase I) Conformity Assessment Body for Radio and Telecom
'E Radio: Scope A — All Radio Standard Specification in Category |
Industry Canada CAB
T Telecom: CS-03 Partl, II, V, VI, VII, VIl
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Japan Recognized Certification

Body Designation

Korea CAB Accreditation

Taiwan NCC CAB Recognition

Taiwan BSMI CAB Recognition

Japan VCCI

Australia CAB Recognition

Australia NATA Recognition

gl

Radio: A1. Terminal equipment for purpose of calling
Telecom: B1. Specified radio equipment specified in Article 38-2, Paragraph 1, ltem
1 of the Radio Law

EMI: KCC Notice 2008-39, RRL Notice 2008-3: CA Procedures for EMI
KN22: Test Method for EMI

EMS: KCC Notice 2008-38, RRL Notice 2008-4: CA Procedures for EMS
KN24, KN61000-4-2, -4-3, -4-4, -4-5, -4-6, -4-8, -4-11: Test Method for EMS

Radio: RRL Notice 2008-26, RRL Notice 2008-2, RRL Notice 2008-10,
RRL Notice 2007-49, RRL Notice 2007-20, RRL Notice 2007-21, RRL Notice 2007-
80, RRL Notice 2004-68

Telecom: President Notice 20664, RRL Notice 2007-30, RRL Notice 2008-7 with
attachments 1, 3, 5, 6; President Notice 20664, RRL Notice 2008-7 with attachment 4

LP0002, PSTNO1, ADSLO1, ID0002, 1S6100, CNS14336, PLMNO7, PLMNO1,
PLMNO8

CNS 13438

R-3083: Radiation 3 meter site
C-3421: Main Ports Conducted Interference Measurement

T-1597: Telecommunication Ports Conducted Interference Measurement

EMC: AS/NZS CISPR 11, AS/NZS CISPR 14.1, AS/INZS CISPR22, ASINZS
61000.6.3, AS/NZS 61000.6.4

Radio communications: AS/NZS 4281, AS/NZS 4268, ASINZS 4280.1,
AS/NZS 4280.2, ASINZS 4295, ASINZS 4582, ASINZS 4583, AS/INZS 4769.1,
AS/NZS 4769.2, ASINZS 4770, ASINZS 4771

Telecommunications: AS/ACIF S002:05, AS/ACIF S003:06, AS/ACIF S004:06
AS/ACIF S006:01, AS/ACIF S016:01, AS/ACIF S031:01, AS/ACIF S038:01,
AS/ACIF S040:01, AS/ACIF S041:05, AS/ACIF S043.2:06, AS/ACIF S60950.1

AS/ACIF 5002, AS/ACIF S003, AS/ACIF S004, AS/ACIF S006, AS/ACIF
S016,AS/ACIF S031, AS/ACIF S038, AS/ACIF S040, AS/ACIF S041, AS/ACIF
S043.2
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