Test of Juniper Networks WLA532-US Wireless LAN
Access Point

To: FCC 47 CFR Part 15.407 & IC RSS-210

Test Report Serial No.: JNIP03-U3a Rev A

(M/openfng wireless markets




TEST REPORT

FROM

MiC;]iVI Labs

Test of Juniper Networks WLA532-US Wireless LAN Access Point
to

To FCC 47 CFR Part 15.407 & IC RSS-210

Test Report Serial No.: JNIP03-U3a Rev A

Note: this report contains data with regard to the 5,150 to 5,350 MHz and 5470 to 5725 MHz bands for
Juniper Networks, WLA532 Wireless Access Point. 2.4 and 5.8 GHz test data are reported in MiCOM
Labs test report JNIP03-U1

This report supersedes None

Applicant: Juniper Networks, Inc
1194 North Mathilda Avenue
Sunnyvale

California 94089, USA
Product Function: Wireless Access Point

Copy No: pdf Issue Date: 15th February 2012

This Test Report is Issued Under the Authority of;

MiCOM Labs, Inc.

440 Boulder Court, Suite 200
Pleasanton, CA 94566 USA
Phone: +1 (925) 462-0304
Fax: +1 (925) 462-0306
www.micomlabs.com

[ACCREDITED]

TEST CERTIFICATE #2381.01

MiCOM Labs is an ISO 17025 Accredited Testing Laboratory

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.


http://www.micomlabs.com/

) Title:
MICQ?VI Labs Seria-ll-;;
C Issue Date:

Page:

Juniper Networks WLA532-US Wireless LAN Access Point
FCC 47 CFR Part 15.407 & IC RSS-210

JNIP03-U3a Rev A

15th February 2012

3 of 223

This page has been left intentionally blank

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Juniper Networks WLA532-US Wireless LAN Access Point

. " To: FCC 47 CFR Part 15.407 & IC RSS-210
ICQM Labs Serial #: JNIP03-U3a Rev A
L_/ Issue Date: 15th February 2012

Page: 4 of 223

TABLE OF CONTENTS

ACCREDITATION, LISTINGS & RECOGNITION .......rrrrrerrcceeeereee e s smmnneee e 5
TESTING ACCREDITATION ...ttt ettt e e e e e e e e e e e e e e e e aanssrneeeeaaeeaannns 5
RECOGNITION. ...ttt e et e e e e e e e e e et eeaaeeeessanssseeeeeeaeeaaaanssnneeeeaens 6
PRODUCT CERTIFICATION. ...ttt ettt e et e e e e e e e s e e e e e e e e e e nnnneenees 7
TEST RESULT CERTIFICATE ... errerscseee s sssse s ssss s s ssns s s smnn s s s smmn e nnns 9
REFERENCES AND MEASUREMENT UNCERTAINTY .....cccooiiiiiierrrrnssmeesennnnes 10
2.1, Normative REfEreNCES .........ooiiiiiiiiii e 10
2.2. Testand Uncertainty ProCedUres ... 11
PRODUCT DETAILS AND TEST CONFIGURATIONS ..........corriceerrrcemeereenns 12
3.1. Technical Details ........ooooiiiiiiiiiiiiie ettt eeeeeee e eneeeneennees 12
3.2. Scope Of TESE PrOgram .......coooiiiiiiiiiiiiiiiiieeeeeeeeeee et eeeeeeeaeeaeeeessessssessssssssssssssnssnnsennnes 13
3.3. Equipment Model(s) and Serial NUMDEr(S) ........ccoiiiiiiiiiiiiiiiieiieeeee e 15
3.4, AntenNN@ Details .....ooooiiiiiiiiiiiie et nnnnnee 15
3.5. Cabling @nd /O POIS ......c.oooiiiiiiiiiiiiieieee ettt eaeeeeaseesseesssssssssressssssrrrannee 15
3.6. Test ConfigUrationsS...........cooii i 16
3.7. Equipment ModifiCationS..........cooiiiiiiiiiiiiiiie e 17
3.8. Deviations from the Test Standard ... 17
3.9. Subcontracted Testing or Third Party Data ............coovvvviiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee 17
TEST SUMMARY ... ccrrrrrssssssssscss s s s s s s s s s s sssms s s s s s e s ss s s s ssmnn s s s e e essssssssnnmnnnsnssenanss 18
TEST RESULTS ... rrsssssr s s s s s s s s ssss s s e s s e s s s s smmn s e s e e s e s mmmnn e e e e nnnnnan 20
5.1. Device CharaCteriStiCs .......eeeiiiiiiiiiiiiiiiiiiiieiieee ettt eeeeeeeennees 20

5.1.1. 26dB and 99 % Bandwidth .............cccoouiiiiiiiee e 20
5.1.2.  Transmit OULIPUL POWET..........iiii it e e e 75
5.1.3. Peak Power Spectral Density .........ccccceeeeeeei e 87
5.1.4. Peak EXCUrsion RatiOo .........cccoeiiiiiiiiiie e 124
5.1.5. Frequency Stability........ccccccoeiiiiiii i 179
5.1.6. Maximum Permissible EXPOSUre ..........cccccciiiiiiiii 180
5.1.7. Radiated EMISSIONS.........cccoiiiiiiiiiie e 181
5.1.8. AC Wireline Conducted Emissions (150 kHz — 30 MHz).......................... 218
PHOTOGRAPHS. ...t ssss s ssss s s ssn s s s s s ssmn e e mn e s e s s mmn e s e s amnnnnnas 220
6.1. Conducted TeSt SEIUP ....covviiiiieiiiieeeeee e ——————— 220
6.2. Radiated Test Setup > 1 GHzZ.....ooooeiiiiiiiei e 221
TEST EQUIPMENT DETAILS.........eeeeeerrcseeerres s sse s s s s ssns e s sssssme e s essssmns e s esnsmmnnes 222

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Juniper Networks WLA532-US Wireless LAN Access Point

To: FCC 47 CFR Part 15.407 & IC RSS-210

MiC&M LabS Serial # JNIP03-U3a Rev A

Issue Date: 15th February 2012
Page: 50f223

ACCREDITATION, LISTINGS & RECOGNITION

TESTING ACCREDITATION

MiCOM Labs, Inc. is an accredited Electrical testing laboratory per the international
standard EN ISO/IEC 17025. The company is accredited by the American Association
for Laboratory Accreditation (A2LA) www.a2la.org test laboratory number 2381.01.
MiCOM Labs test schedule is available at the following URL;

http://www.a2la.org/scopepdf/2381-01.pdf
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The American Association for Laboratory Accreditation

ot
A
)

Doty W World Class Accreditation

Accredited Laboratory

A2LA has accredited

MICOM LABS

Pleasanton, CA

for technical competence in the field of

Electrical Testing

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005 General Requirements for
the Competence of Testing and Calibration Laboratories. This accreditation demonstrates technical competence for a defined scope and the
operation of a laboratory quality management system (refer to joint ISO-ILAC-IAF Communigué dated 8 January 2009).

Presented this 14™ day of April 2010.

7
b 7 . 7
s SEAL & President & CEO
< %\rl'm é - For the Accreditation Council

Certificate Number 2381.01
Valid to March 31, 2012

"’/ 42LP~N“‘ : Revised January 20, 2012

For the tests or types of tests to which this accreditation applies, please refer to the laboratory's Electrical Scope of Accreditation.
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RECOGNITION

MiCOM Labs, Inc has widely recognized Electrical testing capabilities. Our international
recognition includes Conformity Assessment Body designation by APEC MRA**
countries. Our test reports are widely accepted for global type approvals.

Country Recognition Body Status | Phase | Identification
No.
Federal Communications Listing #:
USA Commission (FCC) TCB - 102167
Industry Canada (IC) APEC Listing #:
Canada FCB | MRA2 |  4143A2
MIC (Ministry of Internal Affairs APEC
Japan and Communication) CAB MRA 2 210
VCCI - - No. 2959
Europe European Commission NB I\/IIEI;JA NB 2280
Australia Australian Communications and CAB APEC
Media Authority (ACMA) MRA 1
Office of the
Eg:g Telecommunication Authority CAB ICIJI;,E\%
9 (OFTA)
Ministry of Information and APEC
Korea Communication Radio CAB
MRA 1
Research Laboratory (RRL)
uUS0159
Singapore Infocor_nm Development CAB APEC
Authority (IDA) MRA 1
National Communications
Taiwan | Sommission (NCC) CAB GIFZ/EA%
Bureau of Standards, Metrology
and Inspection (BSMI)
. Ministry of Communication APEC
Vietnam (MIC) CAB MRA 1

**APEC MRA — Asia Pacific Economic Community Mutual Recognition Agreement.
Is a recognition agreement under which test lab is accredited to regulatory standards of the APEC

member countries.

Phase | - recognition for product testing

Phase Il — recognition for both product testing and certification

N/A — Not Applicable

**EU MRA — European Union Mutual Recognition Agreement.
Is a recognition agreement under which test lab is accredited to regulatory standards of the EU member

countries.

**NB — Notified Body
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PRODUCT CERTIFICATION

MiCOM Labs, Inc. is an accredited Product Certification Body per the international
standard EN ISO/IEC Guide 65. The company is accredited by the American
Association for Laboratory Accreditation (A2LA) www.aZ2la.org test laboratory number
2381.02. MiCOM Labs test schedule is available at the following URL;
http://www.a2la.org/scopepdf/2381-02.pdf

The American Association for Laboratory Accreditation

World Class Accreditation

Accredited Product Certification Body

A2LA has accredited

MICOM LABS

Pleasanton, CA

for technical competence as a

Product Certification Body
This product certification body is aceredited in accordance with the recognized International Standard ISO/IEC Guide 65:1996
General requirements for bodies operating product certification systems. This accreditation demonstrates technical competence for a defined

scope and the operation of a quality management system for a Telecommunications Certification Body (TCB) meeting
FCC (U.S.), Japan (MIC), and IC (Canada) requirements.

Ly Presented this 24" day of June 2010.

#%‘f,{

S £
< S%:m 565 - President & CEO (J
o i - For the Accreditation Council
= 42LP\ 3 Certificate Number 2381.02
Ry Valid to March 31,2012

Revised January 20, 2012

For the product certification schemes to which this accreditation applies, please refer to the organization s Product Certification Scope of Accreditation

USA Telecommunication Certification Body (TCB) - TCB Identifier — US0159

Industry Canada Certification Body - CAB Identifier — US0159

European Notified Body - Notified Body Identifier - 2280

Japan — Recognized Certification Body (RCB) - RCB Identifier - 210
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1. TEST RESULT CERTIFICATE

Applicant: Juniper Networks, Inc Tested MiCOM Labs, Inc.
1194 North Mathilda Avenue By: 440 Boulder Court
Sunnyvale Suite 200
California 94089, USA Pleasanton
California, 94566, USA
EUT: 802.11a/b/g/n Wireless LAN Tel: +1 925 462 0304
Access Point
Model: WLA532-US-US Fax: +1 925 462 0306
S/N: JC0211322570, JC0211322566
Test Date(s):  7th July to 14th September '11 Website: www.micomlabs.com
STANDARD(S) TEST RESULTS
FCC 47 CFR Part 15.407 & IC RSS-210 EQUIPMENT COMPLIES

MiCOM Labs, Inc. tested the equipment mentioned in accordance with the requirements set
forth in the above standards. Test results indicate that the equipment tested is capable of
demonstrating compliance with the requirements as documented within this report.

Notes:

1. This document reports conditions under which testing was conducted and the results
of testing performed.

2. Details of test methods used have been recorded and kept on file by the laboratory.

3. Test results apply only to the item(s) tested.

Approved & Released for MiCOM Labs, Inc. by:

Graeyﬁe Grjéve Cﬁzjon Hurst
Qyélity nager MiCOM Labs, Phregident & CEO MiCOM Labs, Inc.
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2. REFERENCES AND MEASUREMENT UNCERTAINTY

2.1. Normative References
Ref. | Publication Year Title
(i) | FCC47 CFR 2010 Code of Federal Regulations
Part 15.407
(ii) | FCC 06-96 June 2006 Memorandum Opinion and Order
(iiiy | FCC OET 4% April 2011 Emissions Testing of Transmitters with Multiple
KDB 662911 P Outputs in the Same Band
(iv) | Industry Canada 2010 Low Power License-Exempt
RSS-210 Radiocommunication Devices (All Frequency
Bands): Category 1 Equipment
(v) | Industry Canada 2010 General Requirements and Information for the
RSS-Gen Certification of Radiocommunication Equipment
(vi) | ANSI C63.4 2009 American National Standards for Methods of
Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic Equipment
in the Range of 9 kHz to 40 GHz
(vii) | CISPR 22/ Limits and Methods of Measurements of Radio
2008 . e :
EN 55022 2006+A1:2007 Disturbance Characteristics of Information
' Technology Equipment
(viii) | M 3003 Edition 1 Dec. | Expression of Uncertainty and Confidence in
1997 Measurements
(ix) | LAB34 Edition 1 The expression of uncertainty in EMC Testing
Aug 2002
(x) | ETSITR 100 2001 Parts 1 and 2
028 Electromagnetic compatibility and Radio
Spectrum Matters (ERM); Uncertainties in the
measurement of mobile radio equipment
characteristics
(xi) | A2LA 14" September | Reference to A2LA Accreditation Status — A2LA
2005 Advertising Policy
(xii) | FCC Public 2002 Guidelines for Assessing Unlicensed National
Notice — DA Information Infrastructure (U-NIl) Devices
02-2138
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2.2. Test and Uncertainty Procedures

Conducted and radiated emission measurements were conducted in accordance with
American National Standards Institute ANSI C63.4, listed in the Normative References

section of this report.

Measurement uncertainty figures are calculated in accordance with ETSI TR 100 028

Parts 1 and 2.

Measurement uncertainties stated are based on a standard uncertainty multiplied by a
coverage factor k = 2, providing a level of confidence of approximately 95 % in
accordance with UKAS document M 3003 listed in the Normative References section of

this report.
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3. PRODUCT DETAILS AND TEST CONFIGURATIONS

3.1. Technical Details

Details

Description

Purpose:

Test of the Juniper Networks WLA532-US Wireless
LAN Access Point in the frequency range 5,150 to
5,250 MHz to FCC Part 15.407 and Industry Canada
RSS-210 regulations.

Applicant:

Juniper Networks, Inc

1194 North Mathilda Avenue
Sunnyvale

California 94089, USA

Manufacturer:

As applicant

Laboratory performing the tests:

MiCOM Labs, Inc.
440 Boulder Court, Suite 200
Pleasanton, California 94566 USA

Test report reference number:

JNIP03-U3a Rev A

Date EUT received:

2nd July 2011

Standard(s) applied:

FCC 47 CFR Part 15.407 & IC RSS-210

Dates of test (from - to):

7th July to 14th September '11

No of Units Tested:

1

Type of Equipment:

802.11a/b/g/n Wireless Access Point, 3x3 Spatial
Multiplexing MIMO configuration

Applicants Trade Name:

Wireless Access Point

Model(s): | WLA532-US
Location for use: | Indoor/Outdoor
Declared Frequency Range(s): | 5,250 to 5,350 and 5,470 to 5,725 MHz
Software Release | 7.6.1.0

Type of Modulation:

Per 802.11 — OFDM

Declared Nominal Output Power:
(Average Power)

802.11a: Legacy +19 dBm
802.11n: HT-20 +19 dBm
802.11n: HT-40 +18 dBm

EUT Modes of Operation:

Legacy 802.11a, 802.11n HT-20, HT-40

Transmit/Receive Operation:

Time Division Duplex

System Beam Forming:

WLAS532 has no capability for beam forming

Rated Input Voltage and Current:

POE 48 Vdc 0.625 A

Operating Temperature Range:

Declared range -20° to +55°C

ITU Emission Designator:

802.11a 18M8D1D
802.11n HT-20 19M9D1D
802.11n HT-40 36M7D1D

Equipment Dimensions:

6.0 (Diameter) x 2.5 (H) inches
15 (Diameter) x 6.35 (H) cm

Weight:

11b (0.454 Kg)

Primary function of equipment:

Wireless Access Point for transmitting data and voice.
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3.2. Scope of Test Program

Juniper Networks WLA532 Access Point RF Testing

The scope of the test program was to test the Juniper Networks WLA532
802.11a/b/g/n Wireless Access Point, 3x3 Spatial Multiplexing MIMO configurations in
the frequency range 5,150 to 5,250 MHz for compliance against FCC 47 CFR Part
15.407 and Industry Canada RSS-210 specifications.

WLAS532-US (for US distribution)
WLA532-WW, WLA532-XX (where —XX can be any alphanumeric, for world wide
distribution)

FCC OET KDB Implementation
This test program implements the following FCC KDB — 662911 4/4/2011;
Emissions Testing of Transmitters with Multiple Outputs in the Same Band

The KDB document provides guidance for measurements of conducted output
emissions of devices that employ a single transmitter with multiple outputs in the same
band, with the outputs occupying the same or overlapping frequency ranges. It applies
to EMC compliance measurements on devices that transmit on multiple antennas
simultaneously in the same or overlapping frequency ranges through a coordinated
process. Examples include, but are not limited to, devices employing beam forming or
multiple-input and multiple-output (MIMO.) This guidance applies to both licensed and
unlicensed devices wherever the FCC rules call for conducted output measurements.
Guidance is provided for in-band, out-of-band and spurious emission measurements.

This guidance does not apply to the multiple transmitters included in a composite
device, such as a device that combines an 802.11 modem with a cell phone in one
enclosure with each driving its own antenna.
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WLA532 802.11 a/b/g/n Wireless Access Point
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3.3. Equipment Model(s) and Serial Number(s)

Type Equipment
(EUT/ (|n<|3|?;:§t;:n q Mfr Model No. Serial No.
SHFEE, Name)
802.11a/b/g/n .
EUT Wireless Access N"“t”'pei: W"Sg?’z' JC0211322570, JC0211322566
Point etworks
Support Laptop PC IBM Thinkpad None

3.4. Antenna Details

3.5. Cabling and I/O Ports
Number and type of I/O ports

1. 1 x10/100/1000 Ethernet

2. dc PowerIn (48 Vdc POE)

Integral Single Band: Gain 2.4 GHz 2 dBi

Integral Single Band: Gain 5 GHz 3 dBi
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3.6. Test Configqurations

Testing was performed to determine the highest power level versus bit rate. The variant with
the highest power was used to exercise the product.

Matrix of test configurations

Operational Mode(s) Variant Data Rates with Highest Frequencies
(802.11) Power (MHz)
Legacy 6 MBit/s 5,260/5,300/5,320/
an HT-20 6.5 MCS 5,500/5,580/5,700
5,270, 5,230
HT-40 135 MCS 5,510/5,550/5,670

Antenna Test Configurations for Radiated Emissions and Band-Edge
The following measurements were performed on all antenna configurations identified in

Section 3.4 Antenna Details.

Spurious Emission and Band-Edge Test Strategy

Band 5,250 - 5,350

11a 11N HT-20 | 11n HT-40
SE 5180 SE 5180 SE 5190 KEY:-
SE 5200 SE 5200
SE 5240 SE 5240 SE 5230 SE — Spurious Emissions
SE 5260 SE 5260 SE 5270
SE 5300 SE 5300 BE — Band-Edge
SE 5320 SE 5320 SE 5310 PK - Peak Emission
BE 5350 BE 5350 BE 5350
Pk 5260 Pk 5260 Pk 5270
Pk 5300 Pk 5300
Pk 5320 Pk 5320 Pk 5310
Band 5,470 — 5,725
11a 11N HT-20 | 11n HT-40
SE 5500 SE 5500 SE 5510 KEY:-
SE 5580 SE 5580 SE 5550
SE 5700 SE 5700 SE 5670 SE — Spurious Emissions
BE 5460 BE 5460 BE 5460
Pk 5500 Pk 5500 PK 5510 BE — Band-Edge
Pk 5580 Pk 5580 PK 5550 oK - Peak Emission
Pk 5700 Pk 5700 PK 5670
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3.7. Equipment Modifications
The following modifications were required to bring the equipment into compliance:

1. The Output Power was reduced to meet the conducted power and peak power spectral
density limits.

3.8. Deviations from the Test Standard

The following deviations from the test standard were required in order to complete the test
program:

1. NONE

3.9. Subcontracted Testing or Third Party Data

1. NONE
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Juniper Networks WLA532-US Wireless LAN Access Point

4. TEST SUMMARY

List of Measurements
The following table represents the list of measurements required under the FCC CFR47 Part
15.407 and Industry Canada RSS-210.and Industry Canada RSS-Gen.

Section(s) Test Items Description Condition Result Test
Report
Section
15.407(a) 26dB and Emission bandwidth | Conducted Complies 511
99% measurement
A9.2
2) Emission BW
4.4
15.407(a) Transmit Power Measurement | Conducted Complies 51.2
Output
A9.2(2
@) Power
4.6
15.407(a) Peak Power | PPSD Conducted Complies 51.3
Spectral
A9.2(2
@) Density
15.407(a)(6) | Peak <13dB in any 1MHz Conducted Complies 51.4
Excursion bandwidth
Ratio
15.407(q) Frequency Limits: contained Applicant Complies 515
15.31 Stability within band of declaration
) operation at all times.
21
4.5
15.407(f) Radio Exposure to radio Conducted Complies 5.1.6
5.5 Frequency frequency energy
' Radiation levels, Maximum
Exposure Permissible
Exposure (MPE)
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List of Measurements (continued)

The following table represents the list of measurements required under the FCC CFR47 Part

15.407 and Industry Canada RSS-210 and

Section(s) | TestItems Description Condition Result Test
Report
Section
15.407(b)(2) | Radiated Radiated 51.7
15.205(a) Emissions
15.209(a)
2.2
2.6
A9.3(2)
Transmitter Emissions above Complies | 5.1.7.1
Radiated 1 GHz
Spurious
Emissions
Radiated Band edge results Complies | 5.1.7.1
Band Edge
Industry Receiver Emissions above Complies | 5.1.7.2
Canada Radiated 1 GHz
only Spurious
Emissions
15.407(b)(6) | Radiated Emissions <1 GHz Complies | 5.1.7.3
15.205(a) Emissions (30M-1 GHz)
15.209(a)
2.2
15.407(b)(6) | AC Wireline | Conducted Conducted Complies 5.1.8
15.207 Cor)dqcted Emissions
Emissions
150 kHz—
30 MHz
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5. TEST RESULTS

5.1. Device Characteristics

5.1.1. 26 dB and 99 % Bandwidth

FCC, Part 15 Subpart C §15.407(a)
Industry Canada RSS-210 § A9.2(2)
Industry Canada RSS-Gen 4.4

Test Procedure

The bandwidth at 26 dB and 99 % is measured with a spectrum analyzer connected to the
antenna terminal, while EUT is operating in transmission mode at the appropriate center
frequency.

Test Measurement Set up

EUT g
——0O "\
o Spectrum
—e

Analvzer

Power Meter
and Sensor

Measurement set up for 26 dB and 99 % bandwidth test

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Maximum Default Power
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Measurement Results for 26 dB an

Ambient conditions.

d 99 % Operational Bandwidth(s)

Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

TABLE OF RESULTS —802.11a Leg

acy 5150 — 5250 MHz

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):| 35 to 42
Variant: 802.11a Ambient Temp. (°C):{ 19 to 22
TPC: HIGH Pressure (mBars):[ 998 to 1003
Modulation: ON Duty Cycle (x):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
26 dB Bandwidth
26 dB B idth
Test Frequenc i anawd Minimum 6dB Margin
quency Bandwidth Limit 9
MHz

MHz a b c d kHz MHz MHz

5180 22.846000 | 22.946000 | 23.246000 -22.346000

5200 22.445000 | 22.946000 | 23.347000 500 0.5 -21.945000

5240 23.547000 | 23.647000 | 23.848000 -23.047000
99% Bandwidth

99 % Bandwidth
Test Frequency
MHz

MHz a b c d

5180 16.733000 | 16.733000 | 16.834000

5200 16.733000 | 16.733000 | 16.834000

5240 16.733000 | 16.834000 | 16.934000

Measurement uncertainty: +2.81 dB
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PORT A 5,180 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 0.49 dB VBW 300 kHz
25 dBm 22.84569138 MHz swT 20 s unit dBm
2
17.7 dB Offset vq [l _27.24 dBi
2
5.16892786 GHZ]
al| [T1] Q.49 dB
1 22.84569138 MH
OPE 16.73346693 MHZ
p vVT1 [T1] -9.19 dB
DT -0 953 dBm 5.17163327 GHz
;{N\’ \ W\Ngczn_ [T1] -9.39 dB
_1 5_1883d673GH
2| [T1] -d.95 dB
2 5.18495992 GHZ]
B 7 q
/ N
D2 |-26.953 dBm
-3 // \\’\
B Mr/ \J\"‘w
-5
-6
F2
-7 L S -
-7
Center 5.18 GHz 5 MHz/ Span 50 MHz
Date: 15.AUG.2011 18:25:05
0 .
PORT B 5,180 MHz 802.11a Legacy 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 0.82 dB VBW 300 kHz
25 dBm 22.94589178 MHz SWT 20 s unit dBm
25
17.8 dB Offset vi1|rT11 _od_27 dB
2
5.16842685 GHZ|
al|[T11 Q.82 dB
1 22.94589178 MH
OPH 16.73346693 MHZ
V11 [T1] -9.58 dB
D1 -1.701 dB 5.17163327 GH
W T2 [T1] -1d.44 dB
_1 518834673 cH
2| [T11 -1.70 dBn
2 5.18495992 GHZ
!
D2 |-27.701] dBm
- J,,r'ﬂ \
h M A\h\«“w
-5
-6
F2
_7 et h
—75]
Center 5.18 GHz 5 MHz/ Span 50 MHz
Date: 15.AUG.2011 18:26:10
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PORT C 5,180 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 0.63 dB VBW 300 kHz
25 dBm 23.24649299 MHz SWT 20 s unit dBm
25
5 19 dB| Offset vi|[T1] _27.71 dBn
5.16822645 GHz
al|[T1] 0.63 dB
1 343.24649299 MH
OPE 16.83366733 MHZ|
2 VT1 [T1] -10.71 dB
[ D1 -1.[473 dB X 0. 17153507 GH
%WMWWV\’\{ZL T1] -10.06 dBn
1 5 1 2 cH
2| [T1] -1.47 dB
L 5.18285571 GHz

D2 |-27.473 dBm

» M N
WMM w‘*’w

-5

Center 5.18 GHz 5 MHz/ Span 50 MHz

Date: 15.AUG.2011 18:27:15
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PORT A 5,200 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 0.65 dB VBW 300 kHz
25 dBm 22.44488978 MHz SWT 20 s Unit dBm
25,
17.7 dB Offset vi1|[T1] _27.07 dBn
2
5.18902806 GHz|
all[T1] Q.65 dB
1 S
OPE 16.73346693 MHZ|
p VT1 [T1] -9.31 dBnj
DL - Loz dem 5_19163327 GHZ
WMM\, W}ZZT‘- T1] -1Q.09 dB
—1 520838673 GH
2| 111 -1.02 dB
5.20495992 GHz|
=21 /
1 L
D2 |-27 .02 |dBm
-3 // \\
_4 Y h
wv&ﬂ”“JwJﬁﬂj, ‘ﬂhvﬂﬂﬁwu~4h*
-5
-6
F2
-7 L= o -
—75|
Center 5.2 GHz 5 MHz/ Span 50 MHz
Date: 15.AUG.2011 18:39:04

PORT B 5,200 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl 1.03 dB VBW 300 kHz
25 dBm 22.94589178 MHz SWT 20 s unit dBm
2
17.8 fdB Offset vai|rmg _28.06 dB
2
5.18862725 GHz|
al|[T1] 1.03 dB
1 22.94589178 MH
OPH 16.73346693 MHZ|
> vVT1 [T1] -§.94 dB
—D1 -1.[551 dBm 519163327 GH
ww\ W.\iz-r- [Ti1 -1Q.02 dBi
_1 5 20226673 CH
2| [11] -1.55 dB
N 5.20495992 GHZ|
L / 3
D2 |-27.551| dBm
-3 W’MV V\\\
) v \.\M
MWM AU A
-5
-6
F2
7 Ft h
-7

Center 5.2 GHz 5 MHz/

Date: 15.AUG.2011 18:40:09

Span 50 MHz
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PORT C 5,200 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 1.18 dB VBW 300 kHz

25 dBm 23.34669339 MHz SWT 20 s unit dBm

2 19 dB| Offset vai|[mag -27.68 dBi
2 5.18832665 GHz
all[T1] 1.18 dB

1 e
OPEH 16.83366733 MHZ|

2 VTl [T1] -9.45 dB

—D1 -U-|938 dB ki~ 5_19153307 GHz
gﬁnﬂwﬁwﬂvﬁﬂ‘x ﬂNVﬂ%?TL [N | -9.47 dB

"

aq

20838673
0836673

-q

94

dBnj

-1 = 3 7 H
2| [11] B
) 5.20285571 GHz

D2 |-26.938( dBm

Center 5.2 GHz

Date: 15.AUG.2011

5 MHz/ Span 50 MHz

18:41:15
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PORT A 5,240 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 0.85 dB VBW 300 kHz
25 dBm 23.54709419 MHz SWT 20 s unit dBm
25
) 17.7 gdB Offset v [l -30.43 dB
5.22822645 GHZ
all[ma Q.85 dB
1 T
OPH 16.73346693 MHz
vT1 [r1] -10.95 dBi

5.23163327 GHZ

| D1 -3.[796 dBm 2
PN [P ‘"]ET, 011 ~11.29 dBn|
l 2 IZ_’)/IO’J E?’) f‘H

~1
2|1 -3.80 dBi
2 5.24495992 GHz

_a Vi 9,

o g

F2
_7 4 h
-75 |
Center 5.24 GHz 5 MHz/ Span 50 MHz
Date: 15.AUG.2011 18:56:41
PORT B 5,240 MHz 802.11a Legacy 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 1.23 dB VBW 300 kHz
25 dBm 23.64729459 MHz SWT 20 s unit dBm
2!
R 17.8 gB Offset vai|[mi -30.49 dB
5.22812625 GHZ|
All[ma 1.23 dB
1 SR A O
OPH 16.83366733 MHZ]
vVT1 [OT1] -14.36 dBi

5.23153307 GHZ

|- D1 -3.|647 dBl Y
("""" V\"“W"‘“"’”‘")ET, 1] -1d.90 dB
-1 2 5 248368673—CH

Kz [l -3.65 dBn

H

5.24075150 GHz

-3 D2 |-29_647 dBm

F2

-7 o

Center 5.24 GHz 5 MHz/ Span 50 MHz

Date: 15.AUG.2011 18:57:46
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PORT C 5,240 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 1.48 dB VBW 300 kHz

25 dBm 23.84769539 MHz SWT 20 s unit dBm

% 19 dB| Offset vai|lrTag _29.70 dB
2 5.22802605 GHZ
allL[Tn] 1.48 dB

1 2384769539 MHz
OPH 16.9338774 MHZz|

vVT1 [ra] -12.00 dB|

5.23153307 GHZ

| D1 -3.|241 dBi 4
[ﬂAnmmvvvnmmﬂvvvmnﬁ vTh i _14.12 aB
7 _o4g4de92 cH

2|y -3.24 dBn|
5.24516032 GHZz

P
n

_30=—=D2 |-29.241] dB

Center 5.24 GHz 5 MHz/ Span 50 MHz

Date: 15.AUG.2011 18:58:52
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TABLE OF RESULTS —802.11n HT-20 5150 — 5250 MHz

Test Conditions:

15.247 (a)(2)

Rel. Humidity (%):| 35 to 42
Variant: 802.11n HT-20 Ambient Temp. (°C):[ 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (x):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
26 dB Bandwidth
TostF 26 dB Bandwidth Minimum 6dB arci
estFrequency Bandwidth Limit argin
MHz

MHz a b c kHz MHz MHz

5180 33.267000 | 23.948000 | 24.549000 -23.448000

5200 23.547000 | 23.447000 | 24.248000 500 0.5 -22.947000

5240 23.347000 | 23.948000 | 24.549000 -22.847000
99% Bandwidth

99 % Bandwidth
Test Frequency
MHz

MHz a b c

5180 18.036000 | 18.036000 | 18.036000

5200 17.936000 | 17.836000 | 18.036000

5240 17.936000 | 18.136000 | 17.936000

Measurement uncertainty: +2.81dB
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PORT A 5,180 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Date:

27.AUG.2011 11:05:00

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl 18.11 dB VBW 300 kHz
25 dBm 33.26653307 MHz SWT 20 s unit dBm
2!
, 17.f7 HB Offspt vilpra _3d.76 dB
5.15860721 GHZ|
allrmil 18.11 dB
1 43 _ 06659307 MH
| 501 4 daz dsm Z OP¥ 18.03607214 MHZ
JNAIIAGRAS T1 [T1] -5.46 dB|
h 2 5.17093186 GHZ
b [T1] -3.97 dBn]
-1 5.18896794 GH
Vé\ rral 4.34 dB
) / 1 5.18495992 GHZz|
[ 0> [-21.657| dBm,E
-3
-4 W WM NNM
-5
-6
F2
7 e ;
~ |
Center 5.18 GHz 5 MHz/ Span 50 MHz
Date: 27.AUG.2011 11:03:55
o .
PORT B 5,180 MHz 802.11n HT-20 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz RF ATt 20 dB
Ref Lvl 1.12 dB VBW 300 kHz
25 dBm 23.94789579 MHz SWT 20 s unit dBm
2!
R 17.8 dB Offset vi|rT1] -23.57 dBi
5_.16802605 GHZ]
Al [T1] 1.12 dB
1 2304789579 MH
4 OPE 18.03607214 MHZ]
D1 3-349 dBm A TL 71 —4.79 dB
T 2 5.17093186 GHZ]
2 [T1] -4.94 dB
1 5-18896794—CH
V;\ [T1] 3.35 dB
) ‘j/ N\ 5.18495992 GHz
D2 |-22.651| dB N
-3
4/"'//[v \
-4 M \“\\M\M
-5
-6
F2
7 e \
-7
Center 5.18 GHz 5 MHz/ Span 50 MHz
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PORT C 5,180 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 1.06 dB VBW 300 kHz
25 dBm 2454909820 MHz swT 20 s Unit dBm
25
) 19 dB| Offset vi1|[T1] _24_06 dB
5.16772545 GHZ|
al|[T1] 1.06 dB
1 44 _cagods2g
> OPH 18.03607214 MHZ|
D1 2.238 dBm “MV T, VTl [T1] —4-72dBn
7] \ 5 5.17103206 GHZ|
2 [T1] -6.67 dB
-1 518906814 GH
Vé\ [T1] 2.24 dB
) / 5.17373747 GHZ|
- L
D2 [-23.762| dB
-3 7 v

1
~
T
M

Center 5.18 GHz 5 MHz/ Span 50 MHz

Date: 27_.AUG.2011 11:06:05
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PORT A 5,200 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 0.92 dB VBW 300 kHz
25 dBm 23.54709419 MHz swT 20 s unit dBm
2
, 17.7 fB Offset vi1|rTa] _22.84 dB
5.18832665 GHZ|
al|[T1] Q.92 dB
1 e
PH 17. 7174 MH
| D1 3.989 dBm. o 9358 “
AR YT1 [T1] -3.98 dBi
T \ 2 5.19103206 GHZ
T2 [T1] -4.72 dBnj
~1 5.20896794 GH
V%\ [Tl 3.99 dBi
/| 5.20495992 GHZ]
-2
D2 [-22.011] dBm
-3
—4 M \‘\\“\«
-5
-6
F2
-7 +
-7 ‘
Center 5.2 GHz 5 MHz/ Span 50 MHz
Date: 27.AUG.2011 11:14:23

PORT B 5,200 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz  RF Att 20 dB
Ref Lvi 0.51 dB VBW 300 kHz
25 dBm 23.44689379 MHz SWT 20 s unit dBm
25
5 17.8 gB Offset vYi|rTa] _24.52 dBnf
5.18854705 GHZ
all[T1] Q.51 dB
1 24344689379 MH
2
ISP — 2 OPH 17.83567134 MHZ]
T N MANYTE T ~1.99 dB
M \ 2 5.19113226 GHZ
b [T1] -4.45 dB
1 5_20896704—CH
V;\ [rTil 3.95 dB
, A 5.20285571 GHz
D2 |-22.045 dBm
-3 M//ﬂ L‘\M
h Nuwa”fM” WWMN”kka
-5
-6
F2
-7 L= o -
-7

Center 5.2 GHz 5 MHz/ Span 50 MHz

Date: 27.AUG.2011 11:15:28
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PORT C 5,200 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl 1.87 dB VBW 300 kHz
25 dBm 24.24849699 MHz SWT 20 s unit dBm
2
19 dB| Offset vi|[T1] ~-23.85 dB
2
5.18792585 GHz
all[T1] 1.87 dB
1 24 24849699 MH
2 OPH 18.03607)214 MHZ|
v -
| D1 2.806 dBm P o P T TTLT A7z
i > 5.19103206 GHz
P [T1] -g.83 dB
_14 5-20906814—GH
Vé\ [T11 4.81 dBi
2 // 1 5.19373747 GHz
D2 |-23.194| dB
-3 g A
-4 | W/ \h\““««M
-5
-6
F2
-7 = |
-7
Center 5.2 GHz 5 MHz/ Span 50 MHz

Date:

27.AUG.2011 11:16:34
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PORT A 5,240 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lv1 0.43 dB VBW 300 kHz
25 dBm 23.34669339 MHz swT 20 s unit dBm
2!
) 17.7 fdB Offset vai|rmy —21.72 dB
5.22842685 GHz|
all[m] d.43 dB
1 3334669339 MH
| b1 4425 dBm b OPH 17.935871174 MHZ|
A A AR TL [T1] -4.08 dB
1 2 5.23103206 GHZ|
> [T1] -4.68 dB
_1 5.24896794 GH
V%\ [Tl 4.32 dBi
2 L/ | 5.24495992 GHZ|
- D2 |-21.675 dBm
) MF |
- WVW"M N\\u L
-5
-6
F2
~7 1 h
~7! |
Center 5.24 GHz 5 MHz/ Span 50 MHz
Date: 27.AUG.2011 11:25:16
0 .
PORT B 5,240 MHz 802.11n HT-20 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 0.20 dB VBW 300 kHz
25 dBm 23.94789579 MHz swT 20 s unit dBm
25
N 17.8 B Offset vai|[T11 -24.32 dBi
5.22812625 GHZ|
al|[T1] Q.20 dB
1 2394789570 hih
2 OPH 18.13627255 MHZ]
| D1 3.819 dBm 4
A A T [T1] —-4.49 dB
7] 2 5.23093186 GHZ|
Vit [T11 -5.35 dBi
-1 e
v2\[T11 3.82 dBn
_/a/ \ 5.24495992 GHZ|
-2
D2 |-22.181] dBm
) MNM \\A\A
-4
-5
-6
F2
_7 1 h
_75
Center 5.24 GHz 5 MHz/ Span 50 MHz

Date:

27 .AUG.2011

11:26:22
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PORT C 5,240 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 1.15 dB VBW 300 kHz
25 dBm 24.54909820 MHz SWT 20 s unit dBm
25,
N 19 dB| Offset va|rTid _24.35 dBnl
5.22782565 GHZz
All[T1] 1.15 dB
1 4454969320 MH
2> OPH 17.93587174 MHZz
D1 2-251 dBm AR g T LT —4-79 dB
T 2 5.23103206 GHZz
b [T1] -8.72 dBi
—1 524896794 GH
Vg( [T1] 4.25 dB
/ 5.24626253 GHZ
_2 T
D2 |-23.749 jﬁpw \\
k M’/ f u\\
N M g M%
-5
-6
F2
~7 1 |
_75
Center 5.24 GHz 5 MHz/ Span 50 MHz
Date: 27.AUG.2011 11:27:29
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TABLE OF RESULTS - 802.11n HT-40 5150 — 5250 MHz

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):| 35 to 42
Variant: 802.11n HT-40 Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (x):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
26 dB Bandwidth
26 dB B idth
TestF 6 dB Bandwidt Minimum 6dB Marai
estFrequency Bandwidth Limit argin
MHz

MHz a b c d kHz MHz MHz

5190 44.689000 | 44.689000 | 47.094000 500 0.5 -44.189000

5230 44.489000 | 46.493000 | 46.092000 . -43.989000
99% Bandwidth

99 % Bandwidth
Test Frequency
MHz

MHz a b c d

5190 36.473000 | 36.473000 | 36.473000

5230 36.473000 | 36.473000 | 36.473000

Measurement uncertainty: +2.81 dB
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PORT A 5,190 MHz 802.11n HT-40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 1.25 dB VBW 300 kHz
25 dBm 44.68937876 MHz swT 20 s unit dBm
25
2 17.7 B Offset vai|ril -24.89 dB
5.16765531 GHZ|
al|[r1a 1.25 dB
1 4.68937876 MH
5 OPH 36.47294589 MHZ
| D1 2.22 dBm (727288 [ S I P
d Tt Jon TRV G -on o
o F’ 2 5.17186373 GHz|
Ve [T1] -4.14 dBi
-1 E_’)nng 67 I‘H
V{ [r11 2.22 dB
2 5.20513026 GHZ
I D2 |-23.78 (dBm
N " M
] My,
AOJZJMTHJ“WhJ’WJ ‘"“VMLK»NJ
-5
-6
F2
-7 Fi }
_7¢|
Center 5.19 GHz 10 MHz/ Span 100 MHz

Date:

27 .AUG.2011

11:36:26

PORT B 5,190 MHz 802.11n HT-40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 0.47 dB VBW 300 kHz
25 dBm 44.68937876 MHz SwT 20 s unit dBm
25
17.8 dB Offset vYi1|[T1] _25.30 dB
2
5.16805611 GHZ
alll[T1] Q.47 dB
1 e
20PE 36.47294589 MHZ|
| D1 1.d3 dBm yVTl [T1] -3.56 dBnj
5 r”“‘"’ VY2 5.17186373 GHZ]
virz [T1] -5.23 dBi
—1 5 20833667—GH
V2|[T1] 1.03 dB
5 5.20492986 GHZ
1
I D2 [-24.97 dBm
’ o “\\
—4 »/-IJ" \\.
MW TN
-5
-6
F2
-7 Ft ‘
-75

Center 5.19 GHz

Date: 27 .AUG.2011

10 MHz/ Span 100 MHz

11:37:32
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PORT C 5,190 MHz 802.11n HT-40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 1.18 dB VBW 300 kHz
25 dBm 47.09418838 MHz swT 20 s unit dBm
25
19 dB| Offset vai|[T11 -2¢.87 dBi
2
5.16705411 GHZ|
al|[T1] 1.18 dB
1 2 _0041d838 MH
OPH 36.47294589 MHZ
2v 1 3
I . 5 T1 [T1] -3.79 dB
T F‘WVW M 5.17186373 GHz|
vir2 [ril -4.55 dB
~1 5.20833d667 cH
Vé\ [T1] Q.30 dB
5.20533066 GHZ|

D2 [-25.7 dBm

. e ™,

gt s POV
-5
-6
F2
~7 =5 |
_75
Center 5.19 GHz 10 MHz/ Span 100 MHz
Date: 27.AUG.2011 11:38:37
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PORT A 5,230 MHz 802.11n HT-40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 1.65 dB VBW 300 kHz
25 dBm 44.48897796 MHz SwT 20 s unit dBm
2
R 17.7 @B Offset vi|ri] -24.92 dB
5.20785571 GHZ
al|[r1a 1.65 dB
1 e
> OPH 36.47294589 MHZ]
| D1 2.482 dBm Yo _
ESTHWY! o AMAALA ! e | -S< dbl
2 5.21186373 GHZ|
Vire [T1] -3.97 dB
=1 z:_f)4nﬂ 7 H
V{ [ral 2.48 dB
2 5.24492986 GHZ
D2 |-23.518| dBm

Center 5.23 GHz

Date:

10 MHz/ Span 100 MHz

27.AUG.2011 11:46:18

PORT B 5,230 MHz 802.11n HT-40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 1.62 dB VBW 300 kHz
25 dBm 46.49298597 MHz SWT 20 s unit dBm
25
17.8 dB Offset vi1|rT11 _>4.03 dB
2
5.20685371 GHZ|
al|[M1] 1.62 dB
1 6-49298597 MHZ|
OPH 36.47294589 MHZ|
| b1 0. 928 dBm : o V@-rL T1] -3.63 dB
M”" 2 5.21186373 GHZ|
vz [r1] -4.44 dB
_1 5 2483 "
V{ [11] Q.53 dBn
2 5.24733467 GHZ|
\\L
D2 |-25.472 dBm

-4

=t

Center

Date:

5.23 GHz

10 MHz/

Span 100 MHz

27 .AUG.2011

11:47:24
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PORT C 5,230 MHz 80

2.11n HT-40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 0.74 dB VBW 300 kHz
25 dBm 46.09218437 MHz SWT 20 s unit dBm
25
19 dB| Offset vi|[mi] -25.67 dBnj
2
5.20725451 GHZ
All[T1] Q.74 dB
1 6-09218437 MH
OPH 36.47294589 MHZ|
2y
| 51 0_dss dBm SVTL [T1] -4.13 dB
T WAL, 5.21186373 GHZ
Vir2 pra] -5.36 dBn
-1 5 24833667—GH
Vg\ [T1] Q.39 dB
2 5.24492986 GHZ
] L
I D2 |-25.612| dBm
N e Y
h M“ﬁ ] K\w“‘%
-5
-6
F2
_7 r ;
-75]

Center 5.23 GHz

Date:

27 .AUG.2011

10 MHz/ Span 100 MHz

11:48:-30
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TABLE OF RESULTS - 802.11a Legacy 5250 — 5350 MHz

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):| 35 to 42
Variant: 802.11a Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (x):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
26 dB Bandwidth
26 dB B idth
Test Fre 6 dB Bandwidt Minimum 6dB Marai
quency Bandwidth Limit argin
MHz

MHz a b c kHz MHz MHz

5260 22.545000 | 23.246000 | 23.848000 -22.045000

5300 22.545000 | 22.645000 | 23.647000 500 0.5 -22.045000

5320 22.846000 | 23.347000 | 23.447000 -22.346000
99% Bandwidth

99 % Bandwidth
Test Frequency
MHz

MHz a b c

5260 16.733000 | 16.834000 | 16.834000

5300 16.733000 | 16.834000 | 16.934000

5320 16.733000 | 16.834000 | 16.834000

Measurement uncertainty: +2.81 dB
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PORT A 5,260 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz  RF Att 20 dB
Ref LvI 0.80 dB VBW 300 kHz
25 dBm 22.54509018 MHz sSwT 20 s unit dBm
25
) 17.7 gB Offset vi|rt1] -18.61 dB
5.24892786 GHz
a1[[T1] Q.80 dB
1 22-54509018—MH
D1 7.491 dBm
W}MM\J—J\EPE 16.73346693 MHZ]
1 T1 [T1] -Q-54 dB
5.25163327 GHz
/ &T, T1] -1.44 d;
-1 5.26836673 GH
/ V;\Eg] 7-69 dB
D2 [-18.309 dBm 5_2649859992 GCGH

VMJV&

Center 5.26 GHz

Date:

5 MHz/

27 .AUG.2011 11:58:27

Span 50 MHz

PORT B 5,260 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl 0.56 dB VBW 300 kHz
25 dBm 23.24649299 MHz SWT 20 s unit dBm
2
, 17.8 HB Offsét vi|rr1a -20.33 dB
5.24812625 GHZ
al|[T11 Q.56 dB
1 5 24324649299 MH
|-D1 6.194 dBm Y, OPH 6-83366733MH
- B
T(MNVWM\\ W’}r,’TL (111 4.45 dB
5.25153307 GHZ]
T2 [T1] -2.63 dB
1 5_2633d673 GH
/ V& [T11 .19 dBn
L )
> 0 |10 s0d dsm 5.25243487 GHZ
-3 w#//ﬁfl
—4 J)M”NWM K%“~Wyw
-5
-6
F2
—7 1 I
-7

Center 5.26 GHz

Date:

27 .AUG.2011

5 MHz/

11:59:31

Span 50 MHz
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PORT C 5,260 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl 1.20 dB VBW 300 kHz
25 dBm 23.84769539 MHz SWT 20 s unit dBm
25
) 19 dB| Offset vi|[Ta] _21.28 dB
5.24802605 GHZ
al|[T1] 1.20 dB
10 5 23.84769539 MHz|
D1 5.59 dBm [AA/“\N NY]“\J‘ QPEH 16 RQ’%R" 33 MH
+ M“\ LTl [T1] -2.97 dB
5.25153307 GHZ
f §T‘, [ri] -1.97 dBnj
-1 5-26836673—GH
»/ Vé\ [ral 5.59 dB
/ L 5.26295591 GHZ

v

-5
-6
F2
7 s \
_75
Center 5.26 GHz 5 MHz/ Span 50 MHz
Date: 27 .AUG.2011 12:00:35
PORT A 5300 MHz 802.11a Legacy 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz  RF Att 20 dB
Ref Lvl 0.10 dB VBW 300 kHz
25 dBm 22.54509018 MHz SWT 20 s unit dBm
2
5 .7 dB Offset vi|[T1] -19.13 dB
5.28887766 GHZ
Al|[T1] g.10 dB
1 > 4254509018 MH
—D1 6.967 dBm oP 673346693 WHZ
UﬁMM \ %TL [T1] -q.98 dB
5.29163327 GHZ
T2 [T1] -1.67 dB
1 5 _30838673—cH
/ V; 711 §.97 dB
02 19033 dBm_¥ i 5.30495992 GHz|

-400 iy

.
N

Center 5.3 GHz

Date:

27 .AUG.2011

5 MHz/ Span 50 MHz

12:09:16
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PORT B 5,300 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 0.35 dB VBW 300 kHz
25 dBm 22.64529058 MHz SWT 20 s unit dBm
2
N 17.8 dB Offset vi|rra] ~20.62 dBn|
5.28862725 GHz
all[T1] Q.35 dB
1 22 64520058 MH=
-D1 5.598 dBm 2 QPH 16_83366733 MH
\A”“~*\ KANAY?TL [T1] -4.02 dBn
2 5.29153307 GHz
T2 [T1] -3.71 dB
_1 5_ 30826673 CH
,"/ VR [T1] 5.60 dBnj
L 5.30495992 GHz
-2 P2{=20-402dBn
. &LjMJA/ MANMMMb[VwM”bV
-5
-6
F2
-7 - |
-7 |
Center 5.3 GHz 5 MHz/ Span 50 MHz
Date: 27.AUG.2011 12:10:19
0 .
PORT C 5,300 MHz 802.11a Legacy 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 1.61 dB VBW 300 kHz
25 dBm 23.64729459 MHz SWT 20 s unit dBm
2
) 19 dB| Offset Y|l _22.04 dBni
5.28812625 GHZ|
all[M] 1.61 dB
1 e
g
| D1 5.295 dBm oP 6.93386774 MH
A - i
T1 [T1] -3.53 dBnj
gt 2 5.29153307 GHz
T2 [T1] -4.19 dB
_1 5-30848693—GH
Vé\ [Tl §.30 dB
N/ L 5.30285571 GHZ
-2 19 B4V ravis me|sl
-3 “\kﬂh\h
] My
-5
-6
F2
-7 = |
-7
Center 5.3 GHz 5 MHz/ Span 50 MHz

Date:

27 .AUG.2011

12:11:24
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PORT A 5,320 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 1.13 dB VBW 300 kHz
25 dBm 22.84569138 MHz SWT 20 s Unit dBm
25
17.7 gB Offset vy [T1] ~-20.04 dB
2
5.30862725 GHZ
al|[T1] 1.13 dB
1 42 _gacediss MM
| D1 6.478 dBm ’
OPE 6.73348693 MHZ|
/Ww
LT [T1] -1.15 dB
5.31163327 GHZ
T2 [T11 -1.72 dB
1 5-3283d673 GH
/ Vé\ [1L1] 6.68 dBi
N 02 |-19.322 dBm EV'/ 5.32495992 GHz|
_3 W”ﬁ/ \\V‘\\N«u
_4 QVMNM Py,
" ha S
-5
-6/
F2
_7 i h
_75

Center 5.32 GHz

Date: 27 .AUG.201

PORT B 5,320

1

5 MHz/ Span 50 MHz

12:19:01

MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 0.19 dB VBW 300 kHz
25 dBm 23.34669339 MHz SWT 20 s unit dBm
25,
) 17.8 B Offset vi|[m]l _21.65 dBn|
5.30842685 GHZz|
All[T] 0.19 dB
1 43 34669339 MH
2
| D1 4.996 dBm & OPH 16.83366733 MHz
MW\ WTL oral -4_46 dB
T 5.31153307 GHZz|
T2 [T1] -2.99 dB
_1 532836673 GH
/ V\:\ [Tl 4.40 dBnj
5 N 1 5.32746493 GHZz|
- D2 [-21.604] dBm Sy
=3 M
-4 MMV -
-5
-6
F2
=7 Ft t
-7
Center 5.32 GHz 5 MHz/ Span 50 MHz
Date: 27_.AUG.2011 12:20:05
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PORT C 5,320 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl 0.85 dB VBW 300 kHz
25 dBm 23.44689379 MHz SWT 20 s Unit dBm
25
) 19 dB| OfFfset vq 7] —21.70 dBi
5.30824645 GHZ
al|[M1] Q.85 dB
1 24344689379 MH
2
| D1 5.037 dBm v oP 6.83364733 MHZ
[WMW vT1 711 _4 45 dB
X 5.31153307 GHZ
T2 [T1] -3.00 dBn
1 5-3283d673—cH
r/ VB\ 711 5.04 dB
M 5.32295591 GHz
-2
D =20.963] dBm
-3
"'OWMJ»/ ~LM
-5
-6
F2
7 e ;
-7
Center 5.32 GHz 5 MHz/ Span 50 MHz
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Measurement Results for 26 dB and 99 % Operational Bandwidth(s)

TABLE OF RESULTS —802.11n HT20 5250 — 5350 MHz

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):| 35 to 42
Variant: 802.11n HT-20 Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (x):[ 100

Beam Forming Gain (Y): N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc

Notes 1:

Notes 2:

26 dB Bandwidth

26 dB Bandwidth ..
Test Fr Minimum 6dB M .
estFrequency Bandwidth Limit argin
MHz
MHz a b c d kHz MHz MHz
5260 28.557000 | 26.653000 | 24.950000 -24.450000
5300 25.050000 | 24.749000 | 24.850000 500 0.5 -24.249000
5320 27.054000 | 24.248000 | 24.549000 -23.748000
99% Bandwidth
99 % Bandwidth
Test Frequency
MHz
MHz a b c
5260 18.337000 | 18.136000 | 18.136000
5300 18.036000 | 18.036000 | 18.136000
5320 18.036000 | 18.136000 | 18.136000

Measurement uncertainty:

+2.81dB
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PORT A 5,260 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Date:

27 .AUG.2011

12:45:49

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl 1.46 dB VBW 300 kHz
25 dBm 28_55711423 MHz SWT 20 s unit dBm
26
) 17.7 gB Offspt Yi1|[T1] ~14.17 dBn|
5.24491984 GHz
| D1 13.046 dB v al[[T1] 1.46 dB
1 A AL, o MAM, 28 55711423 MH
\ 18.33667335 MHz
] 1 [T1] -Q.28 dB
5.25073146 GHz
I‘/ v (\‘[le 2.23 dB
-1 1+ Al m 5 26966814 In
— I\
D2 |-12.95 PANRES | 13.05 dBn
5. GHZ,
-20|
-3
-4
-5
-6
F2
_7 i
_75]
Center 5.26 GHz 5 MHz/ Span 50 MHz
Date: 27_AUG.2011 12:44:46
PORT B 5,260 MHz 802.11n HT-20 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl 2.16 dB VBW 300 kHz
25 dBm 26.65330661 MHz SWT 20 s unit dBm
2
17.8 {HB OFfset V1| [T _17.00 dBn
2 ]
5.24612224 GHz
2 all[T1] 2.16 dB
10=P1 11.]101 dBn| e — — 56533066 =
. u\\ 18.13627255 MHz
1 [T1] 1.02 dB
/ 5.25083166 GHz
Ve [T1] 2.21 dB
N / ot
1
D2 —14_899.,65“('/‘/ v2 \rgmdw" 11.10 dBn
20 MM 5&!3\31:547 GHz
Ll
-4
-5
-6
F2
-7 Ll o -
-7
Center 5.26 GHz 5 MHz/ Span 50 MHz
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PORT C 5,260 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI1 0.37 dB VBW 300 kHz
25 dBm 24.94989980 MHz SWT 20 s unit dBm
o,
19 dB| Offset vi|[Ta] ~16.27 dB
2
5.24772545 GHZ
4 All[T1] Q.37 dB
14 D1 9.948 dBm Av 2494989980 MH
T \rM”W\\ Zi 18.13627255 MHZ
1 [T1] 1.44 dB
5.25093186 GHZz|
v [Tl 1.61 dBi
1 i I 526908814 GH
v2 \?% 9.95 dB
D2 |-16.052| dB (]
5 5.26475952 GHZ
p N

fihﬂﬂuﬂ

W
2!

Center 5.26 GHz

Date:

27.AUG.2011

5 MHz/

12:46:52

Span 50 MHz

PORT A 5300 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 1.84 dB VBW 300 kHz
25 dBm 25.05010020 MHz SWT 20 s unit dBm
2
) 17.7 dB Offset vq [T11 ~16.12 dBi
5.28722445 GHZ]
al|[T1] 1.84 dB
10~D1 10.1922 dBm S—o5oTdeIo—Hn
0 ~NVNNk\ 2 18.03607214 MHZ]
1 [T1] 1.36 dB
5.29093186 GHZ]
VN2 [T1] 1.80 dB
1 A 5 30894794 cH
3 -
D2 715_o7swﬁﬁﬁvﬂﬂ V2wl 19.92 dB
29 ) &%VMJ 5{333$:992 GHZ]
) W
—4
-5
-6
F2
il Fi
-7
Center 5.3 GHz 5 MHz/ Span 50 MHz
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PORT B 5,300 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvli 1.20 dB VBW 300 kHz
25 dBm 24.74949900 MHz SWT 20 s unit dBm
25,
17.8 @B Offset vYi|[T1] ~-17.34 dBnj

2

5.28752505 GHZ|
all[Ti] 1.20 dB

74949900 MH

10=p19-1459 dBm
T ‘/\,\J\\ M\/\xg 18.03607214 MHZ|

1 [T1] 1.15 dBi

5.29093186 GHZ|

vi2 [m1] 1.60 dBn
_1 530896794 cH
¥ v2| iy 9.16 dB

D2 [-16.841] dB

5.30495992 GHz|

) .M MMJ NWW 1
)

—SOpM W
—4
-5
-6
F2
-7 1 Il
—75
Center 5.3 GHz 5 MHz/ Span 50 MHz
Date: 27.AUG.2011 13:01:56

PORT C 5,300 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 1.20 dB VBW 300 kHz
25 dBm 24.74949900 MHz swT 20 s unit dBm
2
17.8 gdB Offset vi|[T1] ~17.34 dB
2
5.28752505 GHZ
al|[T1] 1.20 dB
10l—p+—o—ilse—dBT 5 44 24049900 MH
B 18.03607214 MHZ|
T
1 [T1] 1.15 dB
5.29093186 GHZ
Vi2 [T1] 1.60 dB
_1 5-30806794—GH
V2| N1 9.16 dB

1,
D2 [-16.841 dB

5.30495992 GHZz

_3qwn_
— 4
-5
-6
F2
—7 = |
-7
Center 5.3 GHz 5 MHz/ Span 50 MHz
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PORT A 5,320 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 3.01 dB VBW 300 kHz
25 dBm 27.05410822 MHz SWT 20 s unit dBm
25,
17.7 dB Offset vai|rTig ~17.39 dB
2
5.30542084 GHz|
> al|L[T1 3.01 dB
10=D1 10.1497 dB y 7—054% MH
\ 2E 18.03607214 MHZ|
1
| 0.96 dB
5.31093186 GHz|
V2 [Tal 1.84 dB
=t | —
v
b2 l-15. 50 2| 10.50 dBi
5.32495992 GHZzZ|
_2 , 0 7
WAA
) vaMuMMudMu“
-4
-5
-6
F2
-7 = |
-75
Center 5.32 GHz 5 MHz/ Span 50 MHz
Date: 27.AUG.2011 13:10:10

PORT B 5,320 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lv1 0.96 dB VBW 300 kHz
25 dBm 2424849699 MHz S 20 s unit dBm
2!
17.8 HB Offset vi|rTiy _17.04 dB
2
5.30762525 GHZ
All[T] Q.96 dB
1 £ 44 24849699 MH
- 4.24849699 MH
‘AVAJ“\ PH 18.13627255 MHZ]
p 1 1] Q.68 dBrf
5.31093186 GHZ|
Vi2 [ri] -Q.44 dB
-1 e
L v2 h] 9.01 dB
, b2 |-16.991) df ~—|5-32495992 GHz
_ad ,s.l}[“w MMMI
-4
-5
-6l
F2
_7 Ft h
-7 |
Center 5.32 GHz 5 MHz/ Span 50 MHz
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PORT C 5,320 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl 0.22 dB VBW 300 kHz
25 dBm 24.54909820 MHz SWT 20 s Unit dBm
25
) 19 dB| Offset valrTan _16.86 dBni
5.30792585 GHZz
, al|[Ta] Q.22 dB
10—p1-e-gd93—dBm L2 2454909820 MH
WW\ PH 18.13627]255 MHZ|
T 1 [Tl d.35 dBn
5.31093186 GHZ
/ V&u_ [mi Q.03 dB
—1 M 5329068814 GH
V2 }1!’\%9 94.29 dB
| D2 |-16.707| dB

5.32626253 GHz|

} p .

|
~
I
Hh

Center 5.32 GHz 5 MHz/ Span 50 MHz
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Measurement Results for 26 dB and 99 % Operational Bandwidth(s)

TABLE OF RESULTS - 802.11n HT40 5250 — 5350 MHz

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):| 35 to 42
Variant: 802.11n HT-40 Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (x):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
26 dB Bandwidth
TostF 26 dB Bandwidth Minimum 6dB v
estFrequency Bandwidth Limit argin
MHz

MHz a b c kHz MHz MHz

5270 56.513000 | 59.519000 | 47.495000 500 05 -46.995000

5310 51.503000 | 49.499000 | 45.491000 ' -44.991000
99% Bandwidth

99 % Bandwidth
Test Frequency
MHz

MHz a b c

5270 36.673000 | 36.673000 | 36.473000

5310 36.673000 | 36.273000 | 36.473000

Measurement uncertainty: +2.81 dB
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PORT A 5,270 MHz 802.11n HT-40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 3.09 dB VBW 300 kHz
25 dBm 56.51302605 MHz SWT 20 s unit dBm
o5
17.7 gB Offset vai|[rTi] -18.34 dB
2
5.23843687 GHZ
>al|[T1] 3.09 dB
10-D1 1013 dBm v d6-543 5}
T W 36.67334669 MHZ|
viry T 3.39 dB
5.25166333 GHZ
V2 [Th] 3.21 dBn
) 528833667 _GH=|
v
b2 _W‘“" 2 1Q.30 dB
2 A JR8192986 GHZ
VJW““ “U\,ww
-3
-4
-5
-6
F2
-7 =1 |
-75 |
Center 5.27 GHz 10 MHz/ Span 100 MHz
Date: 27.AUG.2011 13:33:30
PORT B 5,270 MHz 802.11n HT-40 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 1.08 dB VBW 300 kHz
25 dBm 59.51903808 MHz swT 20 s unit dBm
2
17.8 fdB Offset vai|[Ta] -19.13 dBn|
2
5.23583166 GHz
All[T2] 1.08 dB
1 2 2951903308 MH
I D1 7.413 dBm \"2
p 36.67334669 MHZ
¥ 1 [TL] Q.72 dBn
I 5_25166333 GHZ|
VT2 [T1] 2.10 dBi
-1 5.288 7 GH
v2 \{‘Tll 7-81 dBnj
D2 —18‘%&& 5_ 25747495 GH
’ M M
L Ny
I V\\‘W
—4
-5
-6
F2
_7 t
-7
Center 5.27 GHz 10 MHz/ Span 100 MHz
Date: 27_.AUG.2011 13:34:33
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PORT C 5,270 MHz 802.11n HT-40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 2.99 dB VBW 300 kHz
25 dBm 47.49498998 MHz SWT 20 s unit dBm
25
19 dB| Offset vYa|rrag -20.58 dB
2
5.24625251 GHz|
Al|[TR] 3.99 dB
1 2 749498998 MH
| D1 7.727 dBm ~
T, (.,\/\MN* 5 36.47294589 MHZ|
f \ V¥l 1] 2.73 dBnj
5.25186373 GHz|
V2 [ri] 2.19 dBnf
-1 5 2883 - H
1 -
V2 |Ti] 71.73 dB

D2 |-18.273( dBm.

_2853

066

GH.

-4

T

F2

i

Center 5.27 GHz

Date: 27 .AUG.2011

10 MHz/

13:35:36

PORT A 5,310 MHz 802.11n HT-40 26 dB and 99 % Bandwidth

Span 100 MHz

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 1.17 dB VBW 300 kHz
25 dBm 51.50300601 MHZz swT 20 s unit dBm
2
) 17.7 gB Offset vi|[T1] -18.74 dB
5.28304609 GHZ|
alllT1] 1.17 dB
1 2 g1 50300601 MH
| D1 7.736 dBm Y
T ZE 36.67334669 MHZ
1 [T1] 1.60 dB
5.29166333 GHZ|
V12 [11] 1.13 dB
1 522833667 GH
V2 71-74 dB

D2

ke

.32492

086

-18.264|
i

i,

Center 5.31 GHz

Date: 27.AUG.2011 13:43:46

10 MHz/

Span 100 MHz
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PORT B 5,310 MHz 802.11n HT-40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvIi 4.36 dB VBW 300 kHz
25 dBm 49.49899800 MHz SWT 20 s unit dBm
25,
) 17.8 fdB Offset vi|[T1] _22.61 dB
5.28304609 GHZ|
all[T1] 4.36 dB
1 9-49899800-MH
|-D1 6.554 dBm T Y i 36.27254509 MH
WW «\/\Mr\:;%’“ brag By
5.29186373 GHZ|
VT2 [T1] 1.98 dBnj
_14 5 32813627 GH
v2 711 6.55 dB
_2 D2 [-19_446| dBm. J,’ 5.30488978 GHZz|
-30| \‘”’"u‘,
— 4
-5
-6
F2
_7 1 h
-75
Center 5.31 GHz 10 MHz/ Span 100 MHz
Date: 27.AUG.2011 13:44:51
PORT C 5,310 MHz 802.11n HT-40 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 1.16 dB VBW 300 kHz
25 dBm 45.49098196 MHz SWT 20 s unit dBm
25,
19 dB| Offset vi1|[ma] -19.33 dB
2
5.28785571 GHZ
all[m1] 1.16 dB
1 2 549098196 MH
| Av4
D1 7.288 dBm T i 36.47294589 MHZ|
1 Vi [ral 2.02 dBi
5.29186373 GHZ
V12 [T1] 1.75 dB
-1 532833667 —GH
’ V2 11 7.29 dBj
D2 |-18.712 dBm 5.32492986 GH

ey

T

Center 5.31 GHz 10 MHz/ Span 100 MHz
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TABLE OF RESULTS - 802.11a Legacy 5500 — 5700 MHz

Test Conditions:

15.247 (a)(2) Rel. Humidity (%):| 35 to 42
Variant: 802.11a Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (x):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
26 dB Bandwidth
oot 26 dB Bandwidth Minimum 6dB arci
estFrequency Bandwidth Limit argin
MHz

MHz a b c d kHz MHz MHz

5500 23.647000 | 23.146000 | 23.146000 -- -22.646000

5580 23.747000 | 23.347000 | 23.447000 -- 500 0.5 -22.847000

5700 24.950000 | 24.048000 | 23.146000 -- -22.646000
99% Bandwidth

99 % Bandwidth
Test Frequency
MHz

MHz a b c d

5500 16.834000 | 16.733000 | 16.934000 --

5580 16.834000 | 16.834000 | 16.934000 --

5700 17.034000 | 16.934000 | 17.034000 --

Measurement uncertainty: +2.81dB
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PORT A 5,500 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref Lvi 1.45 dB vBW 300 kHz
17.9 dBm 23.64729459 MHz SWT 20 s unit dBm
17.9
.9 B Offset vi|[mig -20.45 dB
1 ) 5.48802605 GHZ|
| D1 6.426 dBm 4 Al 71 1.45 dB
\ 23.64729459 MHZz
E 16-83366733 MHZ
T1 [T1] -2.69 dB
_1 5.49153307 GHz
,/ VS&_ [T1] -2.29 dBi
| L 5_.50836673 GHZ
2 D2 |-19.574 dB T —raE
5.50495992 GHZz
-3 @ngihﬂJ L
| M W%
-5
-6
-7
F2
F1
-82.1 I [
Center 5.5 GHz 5 MHz/ Span 50 MHz

Date:

27.AUG.2011 14:02:40

PORT B 5,500 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref Lvi 0.65 dB VBW 300 kHz
17.8 dBm 23.14629259 MHz SWT 20 s unit dBm
17.
17.8 HB Offset vi|[Ti _21.49 dB
1 5.48842685 GH.
| D1 4.9477 dBm 7 al|[71] Q.65 dBb
"“""“'\ \"\r 33.14629259 MHz
Tr o: 16.73346693 MHZ
7 %L [T1] -3.33 dBi
1 5.49163327 GH
/ V\t\, [T1] -2.83 dB
W L/‘ \L 5.50836673 GHZ
DZ [-ZT-0Z3 dBm B —98—dBr
5.50495992 GHZ

Y

N

F1

_g82.2| I |

Center 5.5 GHz 5 MHz/ Span 50 MHz

Date: 27.AUG.2011 14:03:44
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PORT C 5,500 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref Lvl 1.31 dB VBW 300 kHz
19 dBm 23.14629259 MHz SWT 20 s unit dBm
19
19 dB| Offset vi|[r1] -20.14 dB
s 5.48812625 GHz
| D1 6.503 dBm v alllT1] 1.31 dB
/WM WM 23.14629259 MHZ
eat: 16-93386774 MH
- .
T1 [T1] -4.21 dBi
) 5.49143287 GHz
Vs V\_ 'REN] -2.40 dB
| 1 5.50836673 GHz
2 D2 |-19.497] dB ol Py _co—aBH
\\5.49373747 GHz
-3 AJV

—a

F1

-81 I
Center 5.5 GHz 5 MHz/

Span 50 MHz

Date: 27 .AUG.2011 14:04:49

PORT A 5,580 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref Lv1 1.62 dB VBW 300 kHz
17.9 dBm 23.74749499 MHz SWT 20 s unit dBm
17.9
17.9 dB Offset vi|[m1] ~19.76 dB
1 b 5.56782565 GHz
D1 7.032 dBm VS 3R RES | 1.62 dB
wawmw\‘ w"‘i 23.74749499 MHZ
t 5 6.83366733 MHZ
] %:’L [T11 -2.20 dB
_1 5.57153307 GHz
V\&, [T1] -2.37 dBnm
. b2 |-18_ 068 dB,L L 5.58836673 GHz
2T -03 dBn|
MW 5.58495992 GHz
-3 M My
-5
-6l
-7
F2
F1
_82.1 i [

Center 5.58 GHz

Date:

27.AUG.2011

14:14:03

5 MHz/

Span 50 MHz
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PORT B 5,580 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz  RF Att 10 dB
Ref Lvi 1.09 dB VBW 300 kHz
17.8 dBm 23.34669339 MHz SWT 20 s unit dBm
17.8
17.8 gB Offset vYi|[T1] -21.89 dBn]
1 5.56812625 GH
2
| D1 5.138 dBm X alllT1] 1-09 dB
Nw’”\ (Wwﬂl 43.34669339 MHZ|
isg E 6.83366733 VA7
T1 [T1] -3.10 dB
1 5 57153207 GH
/ V\t\, T1] -3.29 dB
V/ %! 5.58836673 GHZ|
-2
DZ [-20-862 0B 2Tl §.14 dBn
5.58165331 GHZ|
_3 Jffﬂwa
_ A.(J \\‘N
4 ‘/'Nj/w %M
-5
-6
-7
F2
F1
h
_g2.2l | [

Center 5.58 GHz

Date:

27 .AUG.2011

5 MHz/

14:15:07

Span 50 MHz

PORT C 5,580 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref Lvi 0.50 dB VBW 300 kHz
19 dBm 23.44689379 MHz SWT 20 s unit dBm
19
19 dB| Offset vi|[T1] _20.57 dB
X 5.56802605 GHz
2 1
All[T1] Q.50 dB
| D1 5.805 dBm ¥
//*VM\,\,/\I‘"‘\N‘\NWM 23.44689379 MHZz|
e 603386774
7
T1 [T1] -4.61 dBn
N 5.57143287 GHz
/’ V\, [T1] -2._48 den|
| 1 5.58836673 GHz
-2 p2 {20195 dBn Vo [511 _81 dB
5.57864729 GHz
-3 A
_a M MM)/‘ \M‘ \'\N‘N
-5
-6
-7
F2
F1
_81 | ‘
Center 5.58 GHz 5 MHz/ Span 50 MHz
Date: 27.AUG.2011 14:16:12
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PORT A 5,700 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref Lvl 1.57 dB VBW 300 kHz
17.9 dBm 24.94989980 MHz SWT 20 s unit dBm
17.9
17.9 HB Offsft vy _19.87 dB
1 5.68682365 GHz
| D1 7.479 dBm [ allrT11 1-57dB
KNMJMV\‘ WH,\ 24.94989980 MHZ]
Th 17.03406814 MHz
T1 [T1] -4.61 dB
1 5.69143287 GHz
M/ L2y [ral -3.40 dB
1
) b2 |18 521 qim 5.70846693 GHz
- e 2T r]&\w ~48 dBnj
M’WJ 70495992 GHZz|
_3 .M iy
-4
-5
-6
-7
F2
F1
|
-82.1 I ]
Center 5.7 GHz 5 MHz/ Span 50 MHz
Date: 27.AUG.2011 14:27:25
° .
PORT B 5,700 MHz 802.11a Legacy 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref Lvl 0.95 dB VBW 300 kHz
17.8 dBm 24.04809619 MHz SWT 20 s Unit dBm
17.8,
17.8 OB Offset v _24.07 dB
1 5 68752505 GH
| D1 6.629 dBm W V"I g 0-95 dB
/,w-/‘w \\["‘\,«,A/“/M\r 44.04809619 MHz
e 16.93386774 MHzZ
T1 [T1] -3.95 dBn
_1 5.69153307 GH
/‘/ V}\_ [T1] -2.71 dB
L/ - 5.70846693 GHZz
Y D2 |-19.371| dBMy
/ﬂf' 2 §.63 dB
5.70746493 GHz
-3 "'“’"'M/ ‘M
» L\w
-5
-6
-7
F2
F1
|
-82.2 [ [
Center 5.7 GHz 5 MHz/ Span 50 MHz
Date: 27_.AUG.2011 14:28:29
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PORT C 5,700 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref Lvl 1.63 dB VBW 300 kHz
19 dBm 23.14629259 MHz SWT 20 s unit dBm
19
19 dB| Offset v [ri] -20.34 dBn
. 5.68792585 GHz
| D1 6.751 dBm Y allqra] 1.63 dB
/""*’\,,k N”V“V\th«ﬂxﬁh 23.14629259 MHZ]
e 1703406814 MHz
[ T1 |[T1] -5.32 dB
. 5.69133267 GHz
7 V&;,[Tl] -2.56 dB
| ! 5.70836673 GHz
o D2 |-19.249 dB Vo g E—
ki\\\5_70285571 GHz
3 A
—4 M www
-5
-6
-7
F2
F1
-81 ! T
Center 5.7 GHz 5 MHz/ Span 50 MHz
Date: 27.AUG.2011 14:29:32
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TABLE OF RESULTS —802.11n HT-20 5500 — 5700 MHz

Test Conditions:

15.247 (a)(2) Rel. Humidity (%):| 35 to 42
Variant: 802.11n HT-20 Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (x):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
26 dB Bandwidth
26 dB B idth
Test Fre 6 dB Bandwidt Minimum 6dB Marai
g Bandwidth Limit argin
MHz

MHz a b c d kHz MHz MHz

5500 26.253000 | 24.950000 | 24.349000 - -23.849000

5580 31.263000 | 25.651000 | 24.549000 -- 500 0.5 -24.049000

5700 36.072000 | 25.551000 | 26.553000 - -25.051000
99% Bandwidth

99 % Bandwidth
Test Frequency
MHz

MHz a b c d

5500 18.036000 | 18.036000 | 17.936000 --

5580 18.537000 | 18.036000 | 18.036000 --

5700 18.737000 | 18.337000 | 18.236000 --

Measurement uncertainty: +2.81 dB
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MuC&?\n Labs

PORT A 5,500 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref LvI 1.01 dB VBW 300 kHz
17.9 dBm 26.25250501 MHz SWT 20 s unit dBm
17.9
17.9 dB Offset vi|[Ti] -18.41 dB
1 2 5.48642285 GHz|
D1 8.518 dBm X
1| [T1] 1.01 dB
T > 246.25250501 MHZ|
8.03607214 NHZ
Vi1 [t -0.14 dBnm
_1 p 5.49093186 GHZz|
VT}\[\T‘E] -0.69 dBnm
B2 |-17.482| gb " 5_50896794 GH
-2 Wu‘u 2TITIT _52 dBn|
5.4 9 GHz|
-3
-4
-5
-6
-7
F2
F1
|
_82.1 I [
Center 5.5 GHz 5 MHz/ Span 50 MHz
Date: 27.AUG.2011 14:44:00
PORT B 5,500 MHz 802.11n HT-20 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref LvI 0.87 dB VBW 300 kHz
17.8 dBm 24.94989980 MHz SWT 20 s unit dBm
17.8
17.8 gdB Offset vi|[T1] ~-19.71 dB
1 b 5_48722445 GH
I D1 7.1{21 dBm 4 TP 9-87—dB
1 2 24.94989980 MHZ|
0 18.03607214 MHZ|
V1 [T1] -1.30 dBi
1 5.49093186 GH
VTR [T1] -0.66 dBi
|
> D2 |-18.879 d 5.50896794 GHZ|
2 [TJW 7-12 dB
%95992 GHz
-3 WA i,
-4
-5
-6
-7
F2
F1
h
-82.2] [ [
Center 5.5 GHz 5 MHz/ Span 50 MHz
Date: 27_.AUG.2011 14:45:02
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PORT C 5,500 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB

Ref Lvi 1.50 dB VBW 300 kHz
19 dBm 24.34869739 MHz SWT 20 s unit dBm

19
19 dB| Offset vai|[Ti] -18.35 dBni
N 2 5.48772545 GHZ|
[ D1 8.272 dBm WY\NA all[T1] ~50-dB
M 34.34869739 MHZ]
T, 2
g 793587174 MH
Viri [ril -Q.74 dBn
N 5.49093186 GHZ|
VT ['[1] -Q.53 dB
L

D2 |-17. 728 dB 5.50886774 GHZ|
2 A ol FF g§-27 dBn
J 5.50265531 GHZ|

Wit

—4

F1

Center 5.5 GHz

5 MHz/

Span 50 MHz

Date:

27 .AUG.2011

14:46:07

PORT A 5,580 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref Lvi 0.70 dB VBW 300 kHz
17.9 dBm 31.26252505 MHz SWT 20 s unit dBm
17.9
17.9 dB Offset vi|[T1] _19.54 dB
10FD1 11./008 dBm — — Y 556361
Vel N
WM‘\ 1/[T1] Q.70 dB
5 31.26252505 MHZz
T Ol 8.53707415 MHZ
f VS\L [T1] -3.75 dBn|
_1 .,/’ W 5.57063126 GHz
L v ’“i‘ﬂl‘ _
D2 |-1. -\l‘é'grf/ T2 'Y 1-25 dB
4 GHz
-20 AR REN | 1.
5.58495992
-3
-4
-5l
-6l
=7
Fp
F1
|
-82.1 [
Center 5.58 GHz 5 MHz/ Span 50 MHz

Date:

27.AUG.2011 14:56:09
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PORT B 5,580 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref Lvi 0.85 dB VBW 300 kHz
17.8 dBm 25.65130261 MHz swT 20 s unit dBm
17.
17.8 HB Offset vi1|[T1] -17.20 dB
2
1 o 7 5. 56722445 GH
—p+—9-59—dB Py
"*‘/""A‘\ 1|17 9.85 dB
T] 2 25.65130261 MHZ]
opH 18.03607214 MHZ|
VY1 [T1] -Q.06 dBi
_1 5 57093186 GH
r/f VT2\T1] Q.76 dBl
D2 |-16.41 ‘jﬁfv‘-k |5-58896794 GHZ
_ I iy o
2 W SITT ik 950 dB
MM 5.5724 Hz]
-3
-4
-5
-6
-7
F2
F1
;
_82.2 [ [
Center 5.58 GHz 5 MHz/ Span 50 MHz
Date: 27_AUG.2011 14:57:11
0 .
PORT C 5,580 MHz 802.11n HT-20 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref LvI 2.90 dB VBW 300 kHz
19 dBm 24.54909820 MHz SwT 20 s unit dBm
19
19 dB| offsej vilr _14.89 dB
2
10=D1 10 |645 den v 5.56752505 GHZ|
W"“’"‘\r""w"w FATREN 4.90 dB
T > 24.54909820 MHz
- e e
V\'\L [T1] 1.39 dB
. \, 5.57103206 GHZ|
M/‘ vT2\[F11 d.41 denj
---=D2 |-15.355| dB 5.58906814 GHZ|
-2 Yolre 1l 10-65—dB:
b E=E) 14-65-dBr
W‘&u 0 GHZ|
I a
-4
-5
-6
-7
F2
F1
_81 | ‘
Center 5.58 GHz 5 MHz/ Span 50 MHz

Date:

27 .AUG.2011 14:58:15
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PORT A 5,700 MHz 802.11n HT-20 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz  RF Att 10 dB
Ref Lvi 1.44 dB VBW 300 kHz
17.9 dBm 36.07214429 MHz SwT 20 s unit dBm
17.9
17.9 HB Offsft 5 v1[T11 _hd 17 a8
JoP1 11.1185 [dB Y < TN 5682715436tz
© v 1|[T1] 1.44 dB
L 36.072014429 MHZ
0 8. 73747495 WHZ
7' V%L [T1] ~1.67 dB
_1 I Mws.egmsme GHZ]
_ " VT2 [ b\ F4-65 dB
S ) S
~20Ra¥ ZTITII T1-18
5.692143487 GHz
-3
-4
-5
-6
—71
F2
F1
-82.1 I [
Center 5.7 GHz 5 MHz/ Span 50 MHz
Date: 27_.AUG.2011 15:06:24
PORT B 5,700 MHz 802.11n HT-20 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz  RF Att 10 dB
Ref Lvi 2.12 dB VBW 300 kHz
17.8 dBm 25.55110220 MHz swT 20 s unit dBm
17.
17.8 dB Offs¢t > vai|rTiy ~15.80 dBn
14 D1 11'343 dB Y I 1T a AN ™ D080 72545 6.
Mﬁ’{w 1|t 2.12 dB
T 5 45.55110220 MHZ
oRE 18.33667335 MHZ
] VAL [T1] -1.00 dBn
—14 I 5.69083166 GH
D2 -14.657M VT2 B -0.92 dBn
5.70916834 GHz
-2 NV'"M AN RN i
M 5.69243487 G
-3
-4
-5
-6
-7
F2
F1
-82.2 i
Center 5.7 GHz 5 MHz/ Span 50 MHz

Date: 27.AUG.2011 15:07:28
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PORT C 5,700 MHz 802.11n HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref Lvi 1.38 dB VBW 300 kHz
19 dBm 26.55310621 MHz SWT 20 s unit dBm
10
19 dB| Offset vi|rT1] -1§.15 dB
2
10l-D1 10./631 dB — Y 5-68772545 GHz
1|[T1] 1.38 dB
T > 46.55310621 MHZz|
H 8-23644295—MH
VY1 [T1] Q.05 dB
1 h 5.69083166 GHz
VT‘_“\ETl] 1 -Q.40 dBi
—AED2 |-15.369 dB iwﬁﬂLb./uuUbal4 GHZ
—2 A Yolrriy I\mI.L 10-63 dB
o Frig 1Q-63dBn
5.70 53 GHZz
3 4
-4
-5
-6
-7
F2|
F1
-81 | i
Center 5.7 GHz 5 MHz/ Span 50 MHz

Date:

27 .AUG.2011

15:08:32
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TABLE OF RESULTS - 802.11n HT-40 5500 — 5700 MHz

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):| 35 to 42
Variant: 802.11n HT-40 Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (x):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
26 dB Bandwidth
26 dB Bandwidth
TestF andwt Minimum 6dB Marai
estFrequency - Bandwidth Limit argin
z

MHz a b c d kHz MHz MHz

5510 67.735000 | 58.517000 | 47.896000 - -47.396000

5550 67.735000 | 60.321000 | 48.297000 -- 500 0.5 -47.797000

5670 67.735000 | 57.315000 | 47.695000 - -47.195000
99% Bandwidth

99 % Bandwidth
Test Frequency
MHz

MHz a b c d

5510 37.074000 | 36.673000 | 36.673000 --

5550 36.874000 | 36.673000 | 36.673000 -

5670 36.874000 | 36.673000 | 36.673000 --

Measurement uncertainty: +2.81 dB
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PORT A 5,510 MHz 802.11n HT-40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref LvI 0.92 dB VBW 300 kHz
17.9 dBm 67.73547094 MHz SwT 20 s unit dBm
17.9
17.9 pB Offfset vi|[T1] -19.38 dB
1 2 5.47563126 GHZ|
l D1 7.416 dBm Y T G—o>—dB
MW %2 §7.73547094 MHZ
h O 37.07414830 WHZ|
V11 [T1] -5.07 dB
_1 5.49126253 GHZ|
M VT 2\{;\1] 1.13 dB
52833667 cr7
oo D2 L1 ke Wb 223
21Tl S _47 dBi
5.4974 74 HZ]
-30 Uy
-4
-5
-6
-7
F2
F1
|
-82.1 [
Center 5.51 GHz 10 MHz/ Span 100 MHz
Date: 27_AUG.2011 15:19:09

PORT B 5,510 MHz 802.11n HT-40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref LvI 1.19 dB VBW 300 kHz
17.8 dBm 58.51703407 MHz sSwT 20 s unit dBm
17.
17.8 dB OFfset v [T1] -20.73 dB
1 5.47583166 GH
| D1 5.728 dBm %Al [T1] 1.19 dB
Ww WW\%’Z 58.51703407 MHZ
(o] J: 36.67334669 MHZ|
, VEL [T1] -0.03 dB
-1 5.49166333 GH
VT\ [T1] -Q.66 dBnf

1 4//’// \( L 5.52833667 GHZ
_2 52| 20-pal b

37 Y 2 [Wﬂs aBn
2986 GHZ|
-3 1 LN "

-4

-5

-6l

-7

F2
F1
-82_2) I |
Center 5.51 GHz 10 MHz/ Span 100 MHz

Date: 27.AUG.2011 15:20:13
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PORT C 5,510 MHz 802.11n HT-40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref LvI 1.07 dB VBW 300 kHz
19 dBm 47.89579158 MHz SWT 20 s unit dBm
IS

* 19 dB| OfFfset vi|[ma] ~19.49 dBnl
. Y 5.48565130 GHZ|
| D1 7.473 dBm A4 All[T1] 07 dB
??“WLLJwA”JNWfﬁh“bULJA"““ig 47 89574158 MHz

— - e

L vVT1 [r1] 4.11 dBnj

» 5.49166333 GHZ|
vTh 1] q.28 dB

L 5.52833667 GHz

72 D2 |-18.627] dB A e
ﬂﬂ&qJ 2132265 GHZ|

YW

F1

-81

Center 5.51 GHz

10 MHz/

Span 100 MHz

Date:

27 .AUG.2011

15:21:17
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PORT B 5,550 MHz 802.11n HT-40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref Lvi 1.06 dB VBW 300 kHz
17.8 dBm 60.32064128 MHz SWT 20 s unit dBm
17.8
17.8 @B OFfset vi|[T1] -19.23 dBi
1 5 5.51583166 GH
| D1 7.027 dBm Y atFT1l —06-dB
T\?ﬁ M i&z 60.32064128 MHZz
OPH 36.67334669 MHZ
vl [t1] 1.18 dBnj
5.53166333 GH
vT [T1E| Q.08 dBnf
5.56833667 GHZ|
201 ~03 dBn|
5. 86 GHZ
““M
-4
-5
-6
-7
F2
F1
/
_82.2 [ [
Center 5.55 GHz 10 MHz/ Span 100 MHz
Date: 27.AUG.2011 15:29:21
0 .
PORT C 5,550 MHz 802.11n HT-40 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref LvI 0.75 dB VBW 300 kHz
19 dBm 48.29659319 MHz SWT 20 s unit dBm
19
19 dB| Offset V1| _14.87 dB
N > 5.52505010 GHZz|
D1 7.882 dBm X all[T1] Q-75—dB
MM MM2 48.29659319 MHz
obe T
\‘ vVT1 [T1] 4.57 dB
N 5.53166333 GHz|
VTR [T1] d.33 dB
L/ L 5.56833667 GHZ
D2 |-18.118
-2 1 Vo L 71-88—dBnj
i) me oHz
-3 “ﬂﬁJ/ HL\MVXNA
-4
-5
-6
-7
F2
-81 L

Center 5.55 GHz

Date:

27 .AUG.2011

10 MHz/

15:30:25

Span 100 MHz

This test report may be reproduced in full only. The document may only be updated by MiCOM

Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




MIC;RVI Labs

Title:

To:

Serial #:
Issue Date:
Page:

Juniper Networks WLA532-US Wireless LAN Access Point
FCC 47 CFR Part 15.407 & IC RSS-210

JNIP03-U3a Rev A

15th February 2012

72 of 223

PORT A 5,670 MHz 802.11n HT-40 26 dB and 99 % Bandwidth
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PORT B 5,670 MHz 802.11n HT-40 26 dB and 99 % Bandwidth
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PORT C 5,670 MHz 802.11n HT-40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref Lvl 0.95 dB VBW 300 kHz
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Specification

Limits

FCC, Part 15 §15.407 (a)(1), (a)(2) and Industry Canada RSS-210 § A9.2(2)

(a)(1) For the band 5.15-5.25 GHz the maximum conducted output power over the frequency
band of operation shall not exceed the lesser of 50 mW or +4 dBm + 10 log B, where B is the
26 dB emission bandwidth in megahertz. In addition, the peak power spectral density shall not
exceed +4 dBm in any 1 megahertz band.

(a)(2) For the 5.25-5.35 GHz band the maximum conducted output power over the frequency
band 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. In addition, the peak power spectral density shall
not exceed +11 dBm in any 1 megahertz band.

Industry Canada RSS-Gen 4.4

When an occupied bandwidth value is not specified in the applicable RSS, the transmitted
signal bandwidth to be reported is to be its 99% emission bandwidth, as calculated or

measured.

Laboratory Measurement Uncertainty for Spectrum Measurement

Measurement uncertainty +2.81 dB
Traceability
Method Test Equipment Used

Measurements were made per work
instruction WI-03 ‘Measurement of RF

Spectrum Mask’

0158, 0287, 0252, 0313, 0314, 0070, 0116, 0117
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5.1.2. Transmit Output Power

FCC, Part 15 Subpart C §15.407(a)
Industry Canada RSS-210 §9.9(2)
Industry Canada RSS-Gen 4.6

Test Procedure

The transmitter terminal of EUT was connected to the input of an average power meter.
Measurements were made while EUT was operating in a continuous transmission mode i.e.
100 % duty cycle at the appropriate center frequency. All cable losses and offsets were
taken into consideration in the measured result.

Test Measurement Set up

EUT g
H——0O "\
o Spectrum
—e

Analvzer

Power Meter
and Sensor

Measurement set up for Transmitter Output Power
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Maximum Transmit (Conducted) Power, FCC Limits and Industry Canada Limits

Bands 5150 — 5250 MHz

FCC Limits

Conducted Power Limit lesser of: 50 mW or 4 dBm + 10 log (B) dBm. B is the 26 dB emission
bandwidth in MHz.

Mode Frequency Maximum 26 dB 4 + 10 Log (B) Limit
Range Bandwidth (MHz) (dBm) (dBm)

(MHz)
a 23.94 +17.79 +17.00
HT-20 5150 — 5250 33.27 +19.22 +17.00
HT-40 47.09 +20.73 +17.00

Industry Canada Limits

EIRP Limit 5150 — 5250 MHz: Lesser of 200 mW (+23 dBm) or 10 + 10 Log (B) dBm. B is the
99% emission bandwidth in MHz.

Mode Frequency Maximum 99 % 4 +10 Log (B) EIRP Limit
Range Bandwidth (MHz) (dBm) (dBm)
(MHz)
a 16.93 +22.29 +23.00
HT-20 5150 — 5250 18.03 +22.56 +23.00
HT-40 36.47 +25.62 +23.00
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FCC Limits Bands 5250 — 5350 and 5470 — 5725 MHz
Limit lesser of: 250 mW or 11 dBm + 10 log (B) dBm. B is the 26 dB emission bandwidth in

MHz.
Mode Frequency Maximum 26 dB 11 + 10 Log (B) Limit
Range Bandwidth (MHz) (dBm) (dBm)
(MHz)

a 23.6 +24.79 +24.00
HT-20 5250 = 5350 28.6 +25.56 +24.00
HT-40 59.5 +28.74 +24.00
Mode Frequency Maximum 26 dB 11 + 10 Log (B) Limit

Range Bandwidth (MHz) (dBm) (dBm)
(MHz)

a 23.7 +24.75 +24.00
HT-20 5470 — 5725 36.0 +26.60 +24.00
HT-40 67.7 +29.30 +24.00

Industry Canada Limits
Bands 5250 — 5350 and 5470 — 5725 MHz
Limit lesser of: 250 mW or 11 dBm + 10 log (B) dBm. B is the 99% emission bandwidth in

MHz.
Mode Frequency Maximum 26 dB 11 + 10 Log (B) Limit
Range Bandwidth (MHz) (dBm) (dBm)
(MHz)

a 16.8 +23.25 +23.25
HT-20 52505350 18.1 +23.58 +23.58
HT-40 36.7 +26.65 +24.00
Mode Frequency Maximum 26 dB 11 + 10 Log (B) Limit

Range Bandwidth (MHz) (dBm) (dBm)
(MHz)

a 17.0 +23.30 +23.3
HT-20 5470 — 5725 18.7 +23.72 +23.7
HT-40 37.1 +26.69 +24.00
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Antenna Beam and Non-Beam Forming Power Levels

15. 407 (a)(1), (a) (2) Operation with directional antenna gains greater than 6 dBi.

If transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced by the amount in dB that the directional

gain of the antenna exceeds 6 dBi.

Further FCC KDB 662911 D01 Multiple Transmitter

Output v01 requires that the gain of antennas transmitting the same data (legacy 802.11a
mode) must be increased by 10 * Log (N) when N is the number of antenna elements.

Operating Frequency Band 5150-5250 MHz

MIMO Operation

Antenna Gain Max. AIIovl\:labIe Conducted Peak Maé'g‘; m
ower (dBm)
(dB) (dBi) Non-Beam Beam Forming (dBm)
Forming
Integral 3.0 +17.0 +15.23 +23.0
Non-MIMO Operation (Legacy)

Antenna Gain Increased Gain V’s Total | Max. Allowable | Maximum

dBi No. Antenna Ports Gain Conducted EIRP

Peak Power
(dB) Ports dB dBi (dBm) (dBm)
Integral 3 3 4.77 7.77 +15.23 +23.0
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MIMO Operation 5250-5350 and 5470 — 5725 MHz

Antenna Gain Max. AIIov;abIe Conducted Peak Maé';‘; m
ower (dBm)
(dB) (dBi) Non-Beam Beam Forming (dBm)
Forming
Integral 3.0 +23.25 +21.48 +29.25
Non-MIMO Operation (Legacy) 5250-5350 and 5470 — 5725 MHz
Antenna Gain Increased Gain V’s Total | Max. Allowable | Maximum
dBi No. Antenna Ports Gain Conducted EIRP
Peak Power
(dB) Ports dB dBi (dBm) (dBm)
Integral 3 3 4.77 7.77 +21.48 +29.25

Measurement Results for Transmit Output Power

Ambient conditions.

Temperature: 17 to 23 °C

EUT parameters.

Power Level: Maximum

Duty Cycle: 100%

Temperature: Ambient

Relative humidity: 31 to 57 %

Pressure: 999 to 1012 mbar
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TABLE OF RESULTS - 802.11a Legacy

Test Conditions: 15.407 (a)(1) Rel. Humidity (%): 35 to 42
Variant: 802.11a Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (x): 100
Beam Forming Gain (Y): |N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
Measured Peak Power
UGS Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)
MHz a b c d Combined | Calculated dBm dB
5180 8.36 7.68 8.08 - N/A 12.82 15.23 -2.41
5200 8.39 8.31 8.67 - N/A 13.23 15.23 -2.00
5240 6.74 6.54 6.93 -- N/A 11.51 15.23 -3.72
Measurement uncertainty: +1.33 dB
Test Conditions: 15.407 (a)(1) Rel. Humidity (%): 35 to 42
Variant: 802.11a Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (x): 100
Beam Forming Gain (Y): [N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
Measured Peak Power
UEEDS Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)
MHz a b c d Combined | Calculated dBm dB
5260 16.15 15.10 15.03 - N/A 20.23 21.48 -1.25
5300 15.90 14.47 14.75 - N/A 19.86 21.48 -1.62
5320 15.81 13.82 14.63 -- N/A 19.60 21.48 -1.88
Measurement uncertainty: +1.33 dB
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Test Conditions: 15.407 (a)(1) Rel. Humidity (%): 35 to 42
Variant: 802.11a Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (x): 100
Beam Forming Gain (Y): |N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
Measured Peak Power
UL Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)
MHz a b d Combined | Calculated dBm dB
5500 15.82 13.98 14.79 - N/A 19.70 21.48 -1.78
5580 15.91 14.62 15.59 - N/A 20.18 21.48 -1.30
5700 15.75 15.06 15.38 - N/A 20.18 21.48 -1.30
Measurement uncertainty: +1.33 dB
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TABLE OF RESULTS —802.11n HT20

Test Conditions: 15.407 (a)(1) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-20 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (x): 100
Beam Forming Gain (Y): |[N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
Measured Peak Power
Test Total Power (dBm) Limit | Margin
Frequency
RF Port (dBm)
MHz a b c d Combined | Calculated dBm dB
5180 12.29 11.33 11.02 -- N/A 16.35 17.00 -0.65
5200 12.17 11.52 11.46 - N/A 16.50 17.00 -0.50
5240 12.41 11.38 11.15 -- N/A 16.45 17.00 -0.55
Measurement uncertainty: +1.33 dB
Test Conditions: 15.407 (a)(1) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-20 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (x): 100
Beam Forming Gain (Y): |[N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
Measured Peak Power
Test Total Power (dBm) Limit | Margin
Frequency
RF Port (dBm)
MHz a b c d Combined | Calculated dBm dB
5260 18.63 18.07 18.19 -- N/A 23.07 23.25 -0.18
5300 18.85 17.60 18.21 - N/A 23.02 23.25 -0.23
5320 18.52 17.24 17.72 - N/A 22.63 23.25 -0.62
Measurement uncertainty: +1.33 dB
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Test Conditions: 15.407 (a)(1) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-20 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (x): 100
Beam Forming Gain (Y): |N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
Test Measured Peak Power
es Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)
MHz a b c d Combined | Calculated dBm dB
5500 18.71 17.65 18.41 - N/A 23.05 23.25 -0.20
5580 18.51 17.87 18.21 - N/A 22.98 23.25 -0.27
5700 18.73 17.74 18.06 - N/A 22.97 23.25 -0.28
Measurement uncertainty: +1.33 dB
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TABLE OF RESULTS —802.11n HT40

Test Conditions: 15.407 (a)(1) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-40 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (x): 100
Beam Forming Gain (Y): |N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
Measured Peak Power
UG Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)

MHz a b c d Combined | Calculated dBm dB

5190 12.51 11.68 11.83 - N/A 16.79 17.00 -0.21

5230 11.70 11.59 11.77 -~ N/A 16.46 17.00 -0.54

Measurement uncertainty: +1.33 dB
Test Conditions: 15.407 (a)(1) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-40 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (x): 100
Beam Forming Gain (Y): |N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
Measured Peak Power
U Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)

MHz a b c d Combined | Calculated dBm dB

5270 18.53 18.08 17.91 - N/A 22.95 23.25 -0.30

5310 18.65 17.11 18.03 - N/A 22.75 23.25 -0.50

Measurement uncertainty: +1.33 dB
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Test Conditions: 15.407 (a)(1) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-40 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (x): 100
Beam Forming Gain (Y): |N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:

Test Measured Peak Power

es Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)

MHz a b c d Combined | Calculated dBm dB

5510 18.45 17.15 18.21 - N/A 22.74 23.25 -0.51

5550 18.43 17.81 18.38 - N/A 22.99 23.25 -0.26

5670 18.86 17.54 18.19 -- N/A 23.00 23.25 -0.25

Measurement uncertainty: +1.33 dB
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Specification
Limits

10 dBm in any 1.0 MHz band.

99% emission bandwidth in MHz.

Industry Canada RSS-Gen 4.4

calculated or measured.

FCC, Part 15 §15.407 (a)(1), (a)(2) and Industry Canada RSS-210 § A9.2(2)

(a)(1) For the band 5.15-5.25 GHz the maximum conducted output power over the
frequency band of operation shall not exceed the lesser of 50 mW or +4 dBm + 10 log B,
where B is the 26 dB emission bandwidth in megahertz. In addition, the peak power
spectral density shall not exceed +4 dBm in any 1 megahertz band.

(a)(2) For the 5.25-5.35 and 5470-5725 MHz GHz band the maximum conducted output
power over the frequency band 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. In addition,
the peak power spectral density shall not exceed +11 dBm in any 1 megahertz band.

Industry Canada RSS-210 §A9.2(2)

For the band 5150-5250 MHz, the maximum equivalent isotropically radiated power
(e.i.r.p.) shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is less. B is
the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed

For the band 5250-5350 MHz and 5470-5725 MHz, the maximum conducted output
power shall not exceed 250 mW or 11 + 10 log10 B, dBm, whichever power is less. The
power spectral density shall not exceed 11 dBm in any 1.0 MHz band. The maximum
e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10 B, dBm, whichever power is less. B is the

When an occupied bandwidth value is not specified in the applicable RSS, the
transmitted signal bandwidth to be reported is to be its 99% emission bandwidth, as

Laboratory Measurement Uncertainty for Power Measurements

Measurement uncertainty

+1.33 dB

Traceability

Method

Test Equipment Used

Measurements were made per work

Power’

instruction WI-01 ‘Measuring RF Output

0158, 0287, 0252, 0313, 0314, 0070, 0116, 0117
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5.1.3. Peak Power Spectral Density

FCC, Part 15 Subpart C §15.407(a)
Industry Canada RSS-210 § A9.2(2)

Test Procedure

The transmitter output was connected to a spectrum analyzer and the peak power spectral
density measured. Method 2 Sample Detection and power averaging, specified in FCC
document DA 02-2138 (Normative Reference (ix) Section 2.1 “Guidelines for Assessing
Unlicensed National Information Infrastructure (U-NIl) Devices”) was used to determine the
peak power spectral density of the emission for each antenna port. The Peak Power Spectral
Density is the highest level found across the emission in a 1 MHz resolution bandwidth.

Emissions Testing of Transmitters with Multiple Outputs in the Same Band

The In-Band power spectral density was measured using the measure and sum approach per
FCC KDB 662911 (D01 Multiple Transmitter Output v01.)

(1) Measure and sum the spectra across the outputs. With this technique, spectra are
measured at each output of the device at the required resolution bandwidth. The individual
spectra are then summed mathematically in linear power units. Unlike in-band power
measurements, in which the sum involves a single measured value (output power) from each
output, measurements for compliance with PSD limits involve summing entire spectra across
corresponding frequency bins on the various outputs [i.e., for a device with N transmitter
outputs, if the spectrum measurements of the individual outputs are all performed with the
same span and number of points, the spectrum value (in watts or milliwatts) in the first
spectral bin of output 1 is summed with that in the first spectral bin of output 2 and that from
the first spectral bin of output 3, and so on up to the Nth output to obtain the value for the first
frequency bin of the summed spectrum. The summed spectrum value for each of the other
frequency bins is computed in the same way.

The summed spectral values were calculated on a computer and the results read as a data
file by the spectrum analyzer to produce plot of total power density across the spectra.
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Test Measurement Set up

Test Measurement Set up

EUT g
——— 0 .
C O Spectrum
Analvzer
—@

Power Meter
and Sensor

Measurement set up for Peak Power Spectral Density

Measurement Results for Peak Power Spectral Density

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Maximum Default Power
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TABLE OF RESULTS — 802.11a Legacy 5150 — 5250 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11a Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): |N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc Antenna Ports (N): 3
Notes 1:
Notes 2:
Measured Peak Power ) Peak
Test Correction Power A .
Frequency factor Spectral S Margin
RF Port (dBm) Density
MHz a b d 10Log(N) dBm dBm dB
5180.00 -4.96 -4.68 -5.74 -- -1.05 4.00 -5.05
5200.00 -4.78 -4.22 -4.32 -- -0.79 4.00 -4.79
5240.00 -4.99 -4.74 -4.28 -- -0.34 4.00 -4.34
Measurement uncertainty: +1.33 dB
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5,180 MHz 802.11a Legacy Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvIi -1.05 dBm VBW 3 MHz
20 dBm 5.18375752 GHz SWT 5 ms unit dBm
20,
Vi [T1] -1.05 dBm
5.18375752 GHz
10

-D1 4 dBm

T i

|

-30

/

-50

-60

=70

-80

Center 5.18 GHz

Date: 29_.AUG.2011 12:30:02

5 MHz/ Span 50 MHz
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5,200 MHz 802.11a Legacy Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvIi -0.79 dBm VBW 3 MHz
20 dBm 5.18465932 GHz SWT 5 ms unit dBm
20
Vi [T1] -0.79 dBm
5.18465932 GHz
10
D1 4 dBm
1
0

-

B

/
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J

M \""‘M%\J
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5,240 MHz 802.11a Legacy Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvIi -0.34 dBm VBW 3 MHz
20 dBm 5.24566132 GHz SWT 5 ms unit dBm
20,
Vi [T1] -0.34 dBm
5.24566132 GHz
10

-D1 4 dBm

|

) WWWW
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5Omw~“”“" M-
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-70
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TABLE OF RESULTS —802.11n HT-20

5150 - 5250 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-20 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): |N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc Antenna Ports (N): 3
Notes 1:
Notes 2:
Measured Peak Power . Peak
Test Correction (Power .. .
Limit Margin
Frequency factor Spectral
RF Port (dBm) Density
MHz a b c d 10Log(N) dBm dBm dB
5180.00 -0.47 -1.93 -1.11 -- 2.84 4.00 -1.16
5200.00 -0.42 0.07 -1.14 -- 3.87 4.00 -0.13
5240.00 -0.08 0.05 -1.68 - 3.65 4.00 -0.35
Measurement uncertainty: +1.33 dB
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5,180 MHz 802.11n HT-20 Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI 2.84 dBm VBW 3 MHz
20 dBm 5.18596192 GHz SWT 5 ms unit dBm
20
Vi [T1] 2.84 dBnm
5.18596192 GHz
10
1
I-D1 4 dBm
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5,200 MHz 802.11n HT-20 Power Spectral Density
(Summed power density across the spectra)

Marker 1 [T1]

RBW 1 MHz RF Att 30 dB

Ref LvIi 3.87 dBm VBW 3 MHz
20 dBm 5.20345691 GHz SWT 5 ms unit dBm
20,
Yai|[T1] 3.87 dBn
5.20345691 GHz
10
1
D1 4 dBm A 4
0 AV M
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5,240 MHz 802.11n HT-20 Power Spectral Density
(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvl 3.65 dBm VBW 3 MHz
20 dBm 5.24776553 GHz SWT 5 ms unit dBm
20
Y1|[T1] 3.65 dBn
5.24776553 GHz
10
j 1
- D1 4 dBm 4
o APANAANA A NA
-10 / \
-20 / \
b NN‘W\J \L\N\Q\‘
—~40 W AU
-50
-60
-70
-80

Center 5.24 GHz

Date: 29_AUG.2011
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5 MHz/ Span 50 MHz
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TABLE OF RESULTS —802.11n HT-40

5150 — 5250 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-40 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): |[N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc Antenna Ports (N): 3
Notes 1:
Notes 2:
Measured Peak Power . Peak
Test Correction |Power . .
Frequency factor Spectral Sl Ll )
RF Port (dBm) Density
MHz a b c d 10Log(N) dBm dBm dB
5190.00 -2.49 -4.27 -3.02 -- 0.45 4.00 -3.55
5230.00 -2.34 -3.79 -3.45 - 0.68 4.00 -3.32
Measurement uncertainty: +1.33 dB
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5,190 MHz 802.11n HT-40 Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 0.45 dBm VBW 3 MHz
20 dBm 5.25352705 GHz SWT 5 ms unit dBm
20
Yi|[T1] 0.45 dBn
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10
- D1 4 dBm T
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5,230 MHz 802.11n HT-40 Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvIi 0.68 dBm VBW 3 MHz
20 dBm 5.24553106 GHz SWT 5 ms unit dBm
20,
Vi [T1] 0.68 dBnm
5.24553106 GHz
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TABLE OF RESULTS - 802.11a Legacy 5250 — 5350 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11a Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): |N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc Antenna Ports (N): 3
Notes 1:
Notes 2:
Measured Peak Power . Poak
Test Correction |Power A .
Limit Margin
Frequency factor Spectral
RF Port (dBm) Density
MHz a b c d 10Log(N) dBm dBm dB
5260.00 3.25 2.12 1.20 - 6.03 11.00 -4.97
5300.00 2.54 2.92 1.64 -~ 6.26 11.00 -4.74
5320.00 2.68 1.01 1.30 -- 5.59 11.00 -5.41
Measurement uncertainty: +1.33 dB
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5,260 MHZ 802.11a Legacy Power Spectral Density
(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI 6.03 dBm VBW 3 MHz
20 dBm 5.26105210 GHz SWT 5 ms unit dBm
20
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5,300 MHZ 802.11a Legacy Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI 6.26 dBm VBW 3 MHz
20 dBm 5.29363727 GHz SWT 5 ms unit dBm
20
Vi [T1] 6.26 dBnm
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5,320 MHZ 802.11a Legacy Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvIi 5.59 dBm VBW 3 MHz
20 dBm 5.31373747 GHz SWT 5 ms unit dBm
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TABLE OF RESULTS —802.11n HT-20 5250 — 5350 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-20 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): |N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc Antenna Ports (N): 3
Notes 1:
Notes 2:
Measured Peak Power . Peak
Test Correction (Power S .
Limit Margin
Frequency factor Spectral
RF Port (dBm) Density
MHz a b c d 10Log(N) dBm dBm dB
5260 8.19 6.96 6.25 -- 10.99 11.00 -0.01
5300 6.73 5.69 5.73 -- 9.72 11.00 -1.28
5320 6.24 4.86 4.98 -- 9.15 11.00 -1.85
Measurement uncertainty: +1.33 dB
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5,260 MHZ 802.11n HT-20 Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI 10.99 dBm VBW 3 MHz
20 dBm 5.25393788 GHz SWT 5 ms unit dBm
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Vi [T1] 10.99 dBm
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5,300 MHZ 802.11n HT-20 Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1]

RBW 1 MHz RF Att 30 dB

Ref LvIi 9.72 dBm VBW 3 MHz
20 dBm 5.30566132 GHz SWT 5 ms unit dBm
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5,320 MHZ 802.11n HT-20 Power Spectral Density
(Summed power density across the spectra)

Marker 1 [T1]

RBW 1 MHz RF Att 30 dB

Ref LvI 9.15 dBm VBW 3 MHz
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TABLE OF RESULTS —802.11n HT-40 5250 — 5350 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-40 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): [N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc Antenna Ports (N): 3
Notes 1:
Notes 2:
Measured Peak Power . Peak
Test Correction (Power .. .
Limit Margin
Frequency factor Spectral
RF Port (dBm) Density
MHz a b d 10Log(N) dBm dBm dB
5270.00 4.26 3.29 3.49 -- 7.60 11.00 -3.40
5310.00 2.16 1.69 2.69 -- 5.71 11.00 -5.29
Measurement uncertainty: +1.33 dB
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5,270 MHz 802.11n HT-40 Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 7.60 dBm VBW 3 MHz
20 dBm 5.28733467 GHz SWT 5 ms unit dBm
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5,310 MHz 802.11n HT-40 Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI 5.71 dBm VBW 3 MHz
20 dBm 5.31631263 GHz SWT 5 ms unit dBm
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Vi [T1] 5.71 dBnm
5.31631263 GHz
1001 11 |dBm

O P i

-20

-30

-50
-60
-70
-80|
Center 5.31 GHz 10 MHz/ Span 100 MHz
Date: 29_AUG.2011 11:57:15

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




-y Title:
® r, To:
M'C@M I_abS Serial ;:
L, Issue Date:

Page:

Juniper Networks WLA532-US Wireless LAN Access Point
FCC 47 CFR Part 15.407 & IC RSS-210

JNIP03-U3a Rev A

15th February 2012

111 of 223

TABLE OF RESULTS —802.11a Legacy 5470 — 5725 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11a Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): |N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc Antenna Ports (N): 3
Notes 1:
Notes 2:
Measured Peak Power X Peak
Test Correction (Power . .
Limit Margin
Frequency factor Spectral
RF Port (dBm) Density
MHz a b c d 10Log(N) dBm dBm dB
5500 2.26 1.03 3.55 - 6.07 11.00 -4.93
5580 2.65 1.47 2.14 -- 6.21 11.00 -4.79
5700 3.17 3.03 1.84 - 6.32 11.00 -4.68
Measurement uncertainty: +1.33 dB
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5,500 MHZ 802.11a Legacy Power Spectral Density
(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
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5,580 MHZ 802.11a Legacy Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvIi 6.21 dBm VBW 3 MHz
20 dBm 5.58355711 GHz SWT 5 ms unit dBm
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5,700 MHZ 802.11a Legacy Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvIi 6.32 dBm VBW 3 MHz
20 dBm 5.70706413 GHz SWT 5 ms unit dBm
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TABLE OF RESULTS —802.11n HT-20 5470 — 5725 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-20 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): |[N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc Antenna Ports (N): 3
Notes 1:
Notes 2:
Measured Peak Power . Sl
Test Correction (Power A .
Frequency factor Spectral Limit Margin
RF Port (dBm) Density
MHz a b c d 10Log(N) dBm dBm dB
5500 3.46 3.24 4.26 - 7.38 11.00 -3.62
5580 6.75 5.93 6.58 -- 10.03 11.00 -0.97
5700 7.56 6.90 6.15 -- 10.59 11.00 -0.41
Measurement uncertainty: +1.33 dB

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




MiC;M Labs

Title:
To:
Serial #:

Issue Date:

Page:

Juniper Networks WLA532-US Wireless LAN Access Point
FCC 47 CFR Part 15.407 & IC RSS-210

JNIP03-U3a Rev A

15th February 2012

116 of 223

5,500 MHZ 802.11n HT-20 Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI 7 .38 dBm VBW 3 MHz
20 dBm 5.49453908 GHz SWT 5 ms unit dBm
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5,580 MHZ 802.11n HT-20 Power Spectral Density

(Summed power density across the spectra)
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5,700 MHZ 802.11n HT-20 Power Spectral Density

(Summed pow
Marker 1 [T1]

er density across the spectra)
RBW 1 MHz RF Att 30 dB

Ref LvIi 10.59 dBm VBW 3 MHz
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TABLE OF RESULTS —802.11n HT-40 5470 — 5725 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-40 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): |N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc Antenna Ports (N): 3
Notes 1:
Notes 2:
Measured Peak Power . Peak
Test Correction |Power . .
Limit Margin
Frequency factor Spectral
RF Port (dBm) Density
MHz a b c d 10Log(N) dBm dBm dB
5510 2.98 0.52 3.18 -- 5.70 11.00 -5.30
5550 3.20 1.45 2.99 -- 7.97 11.00 -3.03
5670 3.69 2.24 2.69 -~ 8.46 11.00 -2.54
Measurement uncertainty: +1.33 dB
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5,510 MHz 802.11n HT-40 Power Spectral Density

(Summed power density across the spectra)
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5,550 MHz 802.11n HT-40 Power Spectral Density

(Summed power density across the spectra)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI 6.20 dBm VBW 3 MHz
20 dBm 5.55726453 GHz SWT 5 ms unit dBm
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5,670 MHz 802.11n HT-40 Power Spectral Density

(Summed power density across the spectra)
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Specification

FCC, Part 15 §15.407 (a)(1), (a)(2)
5150 — 5250 MHz

band.

band.

5150 - 5250 MHz

(a)(1) The peak power spectral density shall not exceed +4 dBm in any 1 megahertz

5250 — 5350 MHz & 5470 — 5725 MHz
(a)(2) The peak power spectral density shall not exceed +11 dBm in any 1 megahertz

Industry Canada RSS-210 § A9.2(1), A9.2(2)
§ A9.2(1) The eirp spectral density shall not exceed +10 dBm in any 1 MHz band

5250 — 5350 MHz & 5470 — 5725 MHz
§ A9.2(2) The power spectral density shall not exceed +11 dBm in any 1 MHz band

Laboratory Measurement Uncertainty for Spectral Density

| Measurement uncertainty | +1.33dB |
Traceability
Method Test Equipment Used
Measurements were made per work 0158, 0287, 0252, 0313, 0314, 0070, 01186,
instruction WI-01 ‘Measuring RF Output
Power’ 0117
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5.1.4. Peak Excursion Ratio

FCC, Part 15 Subpart C §15.407(a)(6)

Test Procedure

Normative Reference (xi) Section 2.1 Measurement Procedure DA 02-2138 “Measurement
Procedure Updated for Peak Transmit Power in the UNIlI Bands” was implemented to

determine the Peak Excursion Ratio.

This is a conducted measurement using a spectrum

analyzer. The Peak Excursion Ratio is the difference in amplitude (dB) between the two

traces.

Test Measurement Set up

EUT g
——0O "\
o Spectrum
—®

Analvzer

Power Meter
and Sensor

Measurement set up for Peak Excursion Ratio

Measurement Results for Peak Excursion Ratio

Ambient conditions.

Temperature: 17 to 23 °C  Relative humidity: 31 to 57%  Pressure: 999 to 1012 mbar

Radio Parameters
Duty Cycle: 100%
Output: Modulated Carrier

Power: Maximum Default Power
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TABLE OF RESULTS — 802.11a Legacy 5150 — 5250 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11a Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): [IN/A dB Antenna Gain: 3 dBi
Applied Voltage: N/A  Vdc
Notes 1:
Notes 2:
Test Trace A Marker
es Limit Margin
Frequency
Port A Port B Port C Port D
MHz dB dB dB dB dB dB
5180 -12.36 -11.20 -11.02 - -1.98
5200 -11.96 -11.48 -11.01 - -13.00 -1.99
5240 -11.91 -12.02 -9.99 -- -3.01
Measurement uncertainty: +1.33 dB
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PORT A 5,180 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref LvI -12.36 dB VvVBW 3 MHz
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PORT B 5,180 MHz 802.11a Legacy Peak Excursion Ratio
Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -11.20 dB VBW 3 MHz
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PORT C 5,180 MHz 802.11a Legacy Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvli -11.02 dB VBW 3 MHz
25 dBm -3.40747833 mHz SWT 5s Unit dBm
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PORT A 5,200 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -11.96 dB VBW 3 MHz
25 dBm -90.98243713 mHz SWT 5 s unit dBm
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PORT B 5,200 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
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PORT C 5,200 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
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PORT A 5,240 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
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PORT B 5,240 MHz 802.11a Legacy Peak Excursion Ratio
Delta 1 [T2] RBW 1 MHz RF Att 20 dB
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PORT C 5,240 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
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TABLE OF RESULTS - 802.11n HT-20 5150 — 5250 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-20 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): [N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
Test Trace A Marker
es Limit Margin
Frequency
Port A Port B Port C Port D
MHz dB dB dB dB dB dB
5180 -11.59 -11.22 -10.54 - -2.46
5200 -11.73 -10.97 -10.14 - -13.00 -2.86
5240 -11.56 -11.04 -11.06 - -1.96
Measurement uncertainty: +1.33 dB
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PORT A 5,180 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -11.59 dB VBW 3 MHz
25 dBm -32.26375580 mHz SWT 5 s unit dBm
2
17.7 dB Offset vi|[T1] 13.08 dB
2
5.18653307 GHz
1{[T21 -11.59 dB
1 A LA AN A 32 26375580 mHz]
/ :
. r/// \\\‘
-3 \k\‘«4~
_a // \
-5
-6
=7
=7
Center 5.18 GHz 4 MHz/ Span 40 MHz

Date:

27 .AUG.2011

11:10:23

PORT B 5,180 MHz 802.11n HT-20 Peak Excursion Ratio
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PORT C 5,180 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Attt 20 dB
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PORT A 5,200 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
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PORT B 5,200 MHz 802.11n HT-20 Peak Excursion Ratio
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PORT C 5,200 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
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PORT A 5,240 MHz 802.11n HT-20 Peak Excursion Ratio
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PORT B 5,240 MHz 802.11n HT-20 Peak Excursion Ratio
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PORT C 5,240 MHz 802.11n HT-20 Peak Excursion Ratio
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TABLE OF RESULTS - 802.11n HT-40 5150 — 5250 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-40 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100

Beam Forming Gain (Y): [N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc

Notes 1:

Notes 2:

Test Trace A Marker
es Limit Margin
Frequency
Port A Port B Port C Port D
MHz dB dB dB dB dB dB
5190 -12.10 -11.97 -10.48 -- -13.00 -2.53
5230 -11.75 -11.18 -10.59 -- ] -2.41
Measurement uncertainty: +1.33 dB
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PORT A 5,190 MHz 802.11n HT-40 Peak Excursion Ratio
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PORT B 5,190 MHz 802.11n HT-40 Peak Excursion Ratio
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PORT C 5,190 MHz 802.11n HT-40 Peak Excursion Ratio
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PORT A 5,230 MHz 802.11n HT-40 Peak Excursion Ratio
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SO e e D
i/ s

T
- \

My,
haY
HX\xL

Center 5.23 GHz 8 MHz/ Span 80 MHz

Date: 27.AUG.2011 11:53:32
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PORT C 5,230 MHz 802.11n HT-40 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -10.59 dB VBW 3 MHz
25 dBm -16.83425903 mHz SWT 5 s unit dBm
2
) 19 dB| Offset vi|[T1] 7.86 dB
5.24210421 GHz
al|[T2] -19.59 dB
1 1 1683425903 mH
T T "
/M -A~N“WJNA¢W-wX*~«\\
4
/[ I R 'ﬂgx\
-1
I U

[,

\kn

W
A
=

"
"y
\\LL\\,

Center 5.23 GHz 8 MHz/

Date: 27.AUG.2011 11:54:13

Span 80 MHz
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TABLE OF RESULTS - 802.11a Legacy 5250 -5350 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11a Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): [N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
Test Trace A Marker
es Limit Margin
Frequency
Port A Port B Port C Port D
MHz dB dB dB dB dB dB
5260 -12.96 -11.25 -10.91 -- -2.09
5300 -12.31 -11.29 -10.85 - -13.00 -2.15
5320 -12.47 -11.10 -11.21 -- -1.90
Measurement uncertainty: +1.33 dB
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PORT A 5,260 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvl -12.96 dB VBW 3 MHz
25 dBm -27.25410461 mHz SWT 5 s unit dBm
25
) 17.7 dB Offset ) Yi1|[T1] 17.00 dBn
w 5.26340681 GHz
| AN AN Muriag | [T2] -12.96 dB
1 7l 4725410461 mH
1
———
‘
o W / \ [,
-2 Auhwﬂjﬁf / \\ Nk\ﬁ“u
™ / \ Yoy
-3 /
vt
-5
-6l
-7
_75|
Center 5.26 GHz 4 MHz/ Span 40 MHz
Date: 27.AUG.2011 12:04:44

PORT B 5,260 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -11.25 dB VBW 3 MHz
25 dBm -68.53771210 mHz SWT 5 s unit dBm
17.8 dB Offset vi1|[T1] 14.45 dB
1 5.26354713 GHZ]
PSRy Mw [t21 _11.25 dB
4 by 53772010
1]
m\._uﬁ/'_’“t‘%—m\
Center 5.26 GHz 4 MHz/ Span 40 MHz

Date:

27.AUG.2011 12:05:21
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PORT C 5,260 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -10.91 dB VBW 3 MHz
25 dBm -60.72139740 mHz SWT 5 s unit dBm
2
19 dB| Offset vi1|[T1] 13.57 dB
2
1 5.26509018 GHz|
Xoall[T21 -1Q.91 dB
1 % St 0.72139740 mH
1
pr— e A
—1 J/w // \\ M“\
2 M,WV‘I Vﬂﬂl / \ \\k‘
i // \\
—4 //Jrf
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Center 5.26 GHz 4 MHz/ Span 40 MHz

Date:

27.AUG.2011 12:05:58

PORT A 5300 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -12.31 dB VBW 3 MHz
25 dBm —27.25410461 mHz SWT 5 s unit dBm
25
17.7 dB Offset vi|[T1] 15.67 dB:
2
M‘i‘ 5.30340681 GHZz|
Ll | gl | [T2] -14.31 dB
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MICQ?VI Labs

Wireless LAN Access Point
RSS-210

PORT B 5,300 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -11.29 dB VBW 3 MHz
25 dBm -15.43140411 mHz SWT 5 s unit dBm
25
17.8 dB Offset Vi [T1] 13.97 dB
21
1 5.294423886 GHz
Y 1/[T2] -11.29 dB
1 IV s N 5.43146411 mH
1
| x|
1 M / M
-2 ﬁﬂh”ww //// \\\\ \\\\\NMMﬁAM
3 /
-4 — \\\\\\\
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-7
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Center 5.3 GHz 4 MHz/ Span 40 MHz
Date: 27_AUG.2011 12:16:16
PORT C 5,300 MHz 802.11a Legacy Peak Excursion Ratio
Delta 1 [T2] RBW 1 MHz  RF Att 20 dB
Ref Lvli -10.85 dB VBW 3 MHz
25 dBm -81.36272430 mHz SWT 5 s unit dBm
25
19 dB| Offset vi1|[T1] 13.21 dB
2
. 5.30517034 GHZ]
1|[T2] -10.85 dB
1 Ve 136272430+
1

a

|

\
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Center 5.3 GHz 4 MHz/

Date: 27.AUG.2011 12:16:56
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40 MHz
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PORT A 5,320 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref LvI -12.47 dB VBW 3 MHz
25 dBm -41.48292542 mHz SWT 5 s unit dBm
o5
17.7 dB Offset vi1|[T1] 15.55 dB
2
1 5.32268537 GHZ
WWMMMQ [T21 -12.47 dB
1 1.48292542 mHz|
1
AR B P N I
-1 P \ Ny

/

/

/
/

\

Center 5.32 GHz

Date: 27 .AUG.2011

4 MHz/ Span 40 MHz

12:25:28

PORT B 5,320 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvl -11.10 dB VBW 3 MHz
25 dBm -44.28863525 mHz SWT 5 s unit dBm
25
17.8 @B Offset vi1|[T1] 12.75 dB
2
5.31803607 GHZ|
1
al|[T2]1 -11.10 dB
1 MMWW 428863525l
1

|
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/
/
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g

Center 5.32 GHz

Date: 27 .AUG.2011
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12:26:07
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PORT C 5,320 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref LvIi -11.21 dB VBW 3 MHz
25 dBm -62.12425232 mHz SWT 5s unit dBm
2
19 dB| Offset Y1|[T1] 13.42 dB
2
1 5.3227¢553 GHz|
1/[T2] -11.21 dB
q,_,..x,,-; \A
1 232428232 —mH=|

\

7
/]
]

\

Center 5.32 GHz 4 MHz/ Span 40 MHz

Date: 27 .AUG.2011 12:26:47
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TABLE OF RESULTS —802.11n HT-20 5250-5350 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-20 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): [N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
Test Trace A Marker
es Limit Margin
Frequency
Port A Port B Port C Port D
MHz dB dB dB dB dB dB
5260 -11.13 -10.80 -12.42 -- -0.58
5300 -11.50 -11.13 -11.15 - -13.00 -1.50
5320 -11.63 -11.06 -12.07 -- -0.93
Measurement uncertainty: +1.33 dB
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PORT A 5,260 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -11.13 dB VBW 3 MHz
25 dBm -19.43874359 mHz SWT 5 s unit dBm
2
17.7 {B Offset % vi|[T1] 2d.16 dB
2
e fVTRA 5.26492986 GHZ|
/ N al \RZ] -11.13 dB
1 9-43874359—mH
N/// N B P Y
Tl /
—1 H////
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-3
-4
-5
-6
=7
-7
Center 5.26 GHz 4 MHz/ Span 40 MHz

Date: 27.AUG.2011 12:50:55

PORT B 5,260 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz  RF Att 20 dB

Ref Lvi 10.79 dB VBW 3 MHz
25 dBm 26.45301819 mHz SWT 5 s unit dBm

2!

N 17.8 dB Offset 1 vi1|[T1] 18.73 dB
R e e — 5.25330661 GHz
/ Al‘t\Kz] ~19.79 dB
1 1 d6_45304l819 M

-4

Date:

/ /ﬂT“*ﬁM
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T

-

Center 5.26 GHz

27 .AUG.2011

4 MHz/

12:51:32

Span 40 MHz
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PORT C 5,260 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi 12.42 dB VBW 3 MHz
25 dBm -98.39630127 mHz SWT 5 s unit dBm
2
19 dB| Offset vi1|[T1] 17.58 dB
21 1
I A 5.25979960 GHz
/ al \QZ] _14.42 dB
1 de-3963d127mH
1
WV / \ WW
-2
-3
vt
-5
-6
=7
=7
Center 5.26 GHz 4 MHz/ Span 40 MHz

Date:

27 .AUG.2011

12:52:10

PORT A 5300 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -11.50 dB VBW 3 MHz
25 dBm 11.62338257 mHz SWT 5 s unit dBm
25
17.7 B Offset ¥1|[T1] 18.87 dBn
2
AhAJAM*mNALWbuUuwﬂu¢wn»f4kw% 5.30645291 GHZ
/ al wﬁ!{Z] -11.50 dB
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Center 5.3 GHz 4 MHz/ Span 40 MHz

Date:
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PORT B 5,300 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB

Ref Lvi 11.13 dB VBW 3 MHz

25 dBm -37.87612915 mHz SWT 5 s unit dBm
2!
N 17.8 dB Offset ) vi1|[T1] 16.96 dB

1
5.29723447 GHZz|
M»devm~xmvwv A, |
l/ - al \[{2] -11.13 dB

1 e

I

1
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£

\

Jopee’T

/

-50

Center 5.3 GHz

4 MHz/ Span 40 MHz

Date: 27.AUG.2011 13:07:41

PORT C 5,300 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB

Ref Lvi -11.15 dB VBW 3 MHz

25 dBm 88.77754211 mHz SWT 5 s unit dBm
2

19 dB| Offset vi1|[T1] 17.30 dB
21 1
I 5.29859719 GHZz
/ v A1\|'\T2] -11.15 dB

1 S #5421 F—mH

- N

S

N

L Tew

/

Center 5.3 GHz

4 MHz/ Span 40 MHz
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PORT A 5,320 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -11.63 dB VBW 3 MHz
25 dBm -28.65695953 mHz SWT 5 s unit dBm
25,
) 17.7 dB Offset 1 vi|[T1] 18.28 dB
[TV T I, AR PR 5.32108216 GHz|
/ al ‘t\{z] ~11.63 dB
1 38 65695953 mH.
1 = mH
A S i AN
irdvANM / \ ‘Rudﬁkk*
_1duw / \ M
-2
-3
-4
-5
-6
-7
-75
Center 5.32 GHz 4 MHz/ Span 40 MHz

Date:

27 .AUG.2011

13:16:24

PORT B 5,320 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref LvI -11.06 dB VBW 3 MHz
25 dBm -29.05845642 mHz SWT 5s unit dBm
2 17.8 dB Offset vq [T1] 16.69 dB
2 3 5.32613226 GHZ
/MMW al \[{z] -11.06 dB
2 4o _osg4deaz

1

Vs

LM

i

\

/

Center 5.32 GHz

Date:

27 .AUG.2011

4 MHz/ Span 40 MHz

13:17:02
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PORT C 5,320 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -12.07 dB VBW 3 MHz
25 dBm -77.75497437 mHz SWT 5 s unit dBm
o,
19 dB| Offset Y1/ [T1] 1.57 dB
2 1]
5.31971944 GHZ|
/Mw»wwvwmwdhﬂl..MM4¢Aw~mAw~a
/ al \[\Tz] -14.07 dB
1 R S
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Center 5.32 GHz

4 MHz/ Span 40 MHz
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TABLE OF RESULTS —802.11n HT-40 5250-5350 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-40 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100

Beam Forming Gain (Y): |[N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc

Notes 1:

Notes 2:

Test Trace A Marker
es Limit Margin
Frequency
Port A Port B Port C Port D

MHz dB dB dB dB dB dB

5270 -11.53 -11.21 -10.75 - -13.00 -2.25

5310 -12.05 -12.15 -10.72 - ' -2.28

Measurement uncertainty: +1.33 dB
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PORT A 5,270 MHz 802.11n HT-40 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref LvI -11.53 dB VBW 3 MHz
25 dBm -45.28999329 mHz SWT 5 s unit dBm
2!
17.7 gdB Offset 1 vail[T1] 17.66 dBnj
2
bt~ 5.28066132 GHz
Al -11.53 dB
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PORT B 5,270 MHz 802.11n HT-40 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB

Ref Lvi -11.21 dB VBW 3 MHz

25 dBm 66.33186340 mHz SWT 5 s unit dBm
25

17.8 B Offset v [T1] 158.93 dB
2
ww.-nj 5.28579158 GHZ|
h_ A 7y ‘5{2] -11.21 dB
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Center 5.27 GHz 8 MHz/ Span 80 MHz

Date: 27_.AUG.2011 13:40:15
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PORT C 5,270 MHz 802.11n HT-40 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -10.75 dB VBW 3 MHz
25 dBm -58.11595917 mHz SWT 5s unit dBm
2 19 dB| Offset vi1|[T1] 15.15 dB
2 1 5.28226453 GHZ|
/V.M_'M.M—M"X‘A‘TAK\I'Z] -19.75 dB
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PORT A 5,310 MHz 802.11n HT-40 Peak Excursion Ratio

Span 80 MHz

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -12.05 dB VBW 3 MHz
25 dBm -81.96449280 mHz SWT 5 s unit dBm
o5
) 17.7 dB Offset vi|[T1] 16.15 dBni
I 5.32274549 GHZ
MW W T2] -12.05 dB
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Date:

27.AUG.2011 13:50:01
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PORT B 5,310 MHz 802.11n HT-40 Peak Excursion Ratio
Delta 1 [T2] RBW 1 MHz RF Attt 20 dB
Ref Lvi -12.15 dB VBW 3 MHz
25 dBm -25.05016327 mHz SWT 5 s unit dBm
5

17.8 gB Offset
2

vai|[T1] 14.51 dB

1
M"‘J\W\‘ ,gf\[TZ] | -12.15 dB

5.32563126 GHZz|

A

L 5 05016327 mH

N

|

\

Center 5.31 GHz

8 MHz/ Span 80 MHz

Date: 27.AUG.2011 13:50:38

PORT C 5,310 MHz 802.11n HT-40 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref LvIi -10.72 dB VBW 3 MHz
25 dBm 14.02759552 mHz SWT 5s unit dBm
25
19 dB| Offset vY1|[T1] 14 .77 dBi
2
1 5.32675351 GHZ|
e W’&Tz] -1Q.72 dB
1 Ve i 402759552 mH
1
e o i | T
r MM *\

il

Y

e ||
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Center 5.31 GHz

8 MHz/ Span 80 MHz

Date: 27.AUG.2011 13:51:16
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FCC 47 CFR Part 15.407 & IC RSS-210

TABLE OF RESULTS —802.11a Legacy 5500 - 5700 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11a Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): [N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
Test Trace A Marker
es Limit Margin
Frequency
Port A Port B Port C Port D
MHz dB dB dB dB dB dB
5500.00 -11.77 -11.33 -10.14 -- -1.23
5580.00 -12.35 -11.79 -11.06 -- -13.00 -0.65
5700.00 -11.31 -11.06 -10.48 -- -1.69
Measurement uncertainty: +1.33 dB
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PORT A 5,500 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 10 dB
Ref Lvi -11.77 dB VBW 3 MHz
17.9 dBm -82.36408234 mHz SWT 5 s unit dBm
17.9 1
17.9 dB Offset W x KMNWY\l\ [T11 15.23 dB
1 5.49779559 GHZ
1 al| k21 -11.77 dB
"] x -82.36408234 mHZ]
-1 Mf‘)/ / \ '\‘d\\t\‘/
_zow // \ D\F
-3
» //Jgf//
-5
-6
-7
-82.1
Center 5.5 GHz 4 MHz/ Span 40 MHz
Date: 27.AUG.2011 14:09:00

PORT B 5,500 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 10 dB
Ref Lvi -11.33 dB VBW 3 MHz
17.8 dBm -66.33186340 mHz SWT 5 s unit dBm
17. T
17.8 {B Offset v1|[T1] 13.81 dB
1 MW okt 5 49579158 GH
1l AllKT2] -11.33 dB
4 " -66.33186340 mHZz|
1 ) \ W,
-3 /
-4
-5
-6
-7
-82.2
Center 5.5 GHz 4 MHz/ Span 40 MHz
Date: 27.AUG.2011 14:09:38
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PORT C 5,500 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz  RF Att 10 dB
Ref Lvl -10.14 dB VBW 3 MHz
19 dBm -94.78950500 mHz SWT 5 s unit dBm
19
19 dB| Offset 1 vi|[T1] 13.78 dB
3 — Nl 5.49434870 GHz|
. a1T21 -10.14 dB
| —a—] —| -94.78950500 mHz
-1 A”MMJAJ’ // \\ J“u‘
-3 \\\ \*$MHK
_a \
-5
-6
-7
-81
Center 5.5 GHz 4 MHz/ Span 40 MHz
Date: 27.AUG.2011 14:10:18
PORT A 5,580 MHz 802.11a Legacy Peak Excursion Ratio
Delta 1 [T2] RBW 1 MHz  RF Att 10 dB
Ref Lvi -12.35 dB VBW 3 MHz
17.9 dBm -24.04785156 mHz swT 5s Unit dBm
1
17.9
17.9 HB Offspt | A A A A MMANYE [T11 16.00 dB
1 / 5_58300601 GHz
1 allET21 -12.35 dB
e ¥ Zounter ot i -24.04785156 mHz
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Center 5.58 GHz

Date: 27 .AUG.2011

4 MHz/ Span 40 MHz
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PORT B 5,580 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz  RF Att 10 dB
Ref Lvi -11.79 dB VBW 3 MHz
17.8 dBm -82.36408234 mHz SWT 5 s unit dBm
17.
17.8 HB Offs wa vi|ra 13.76 dB
1 Aty b 557779559 GH

-11.79

. allLT2]
e | e ] -82.36408234

,

dB
mHZz|

A

s
|
/

/

N\

-4

-82.2

Center 5.58 GHz 4 MHz/ Span 40 MHz

Date: 27.AUG.2011 14:21:04

PORT C 5,580 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 10 dB
Ref Lvl -11.06 dB VBW 3 MHz
19 dBm -13.02623749 mHz SWT 5 s unit dBm
19,
19 dB| Offset L vYi|[T1] 13.55 dB
1 Y et Ve 5.58412826 GHz
ALINT2] -11.06 dB
L
-13.02623749 mHz|
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\
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\

L

’
e
L
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~—

-81

Center 5.58 GHz

4 MHz/

Date:

27 .AUG.2011

Span 40 MHz

14:21:45

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Juniper Networks WLA532-US Wireless LAN Access Point

o To: FCC 47 CFR Part 15.407 & IC RSS-210
MIC&?V' Labs Serial #: JNIP03-U3a Rev A
L Issue Date: 15th February 2012

Page: 164 of 223

PORT A 5,700 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 10 dB

Ref Lvl -11.31 dB VBW 3 MHz
17.9 dBm -52.10399628 mHz SWT 5 s unit dBm

17.9 L

17.9 B Offset NV w\d\;\ RES 14.74 dB
1 //AMAM/J ”WwMAh | 5.69651303 GHZ|
1 al| K21 -11.31 dB
— A Y -32.10399628 mHz

o [N
neigll || Mo

-82.1

Center 5.7 GHz 4 MHz/ Span 40 MHz

Date: 27.AUG.2011 14:33:44

PORT B 5,700 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz  RF Att 10 dB
Ref Lvi -11.06 dB VBW 3 MHz
17.8 dBm -23.64730835 mHz swt 5 s Unit dBm
17. !
17.8 dB Offset Y1/ [T1] 158.15 dB
1 MMM 5.69795591 GH
1 al|DT21 -11.06 dB
I R e 3.64730835 mHz

77 T
b N

-3 ///
—4 ‘ﬁﬁ“\\\
-50|
-6
-7

-82.2

Center 5.7 GHz 4 MHz/ Span 40 MHz

Date: 27.AUG.2011 14:34:21
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PORT C 5,700 MHz 802.11a Legacy Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 10 dB
Ref Lvi -10.48 dB VBW 3 MHz
19 dBm -82.76557922 mHz SWT 5 s unit dBm
19
19 dB| Offset ,./“"‘iu, vi([T1] 13.88 dB
s Mo A gprrer 5.70284569 GHZ|

. A1NT21 -1d.48 dB
-82.76557922 mHz|
T~ L

S

J L
/

\

\

s
L
/
7
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Center 5.7 GHz

4 MHz/ Span 40 MHz

Date: 27.AUG.2011 14:35:00

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




MiCaM Labs

Title:

To:

Serial #:
Issue Date:
Page:

Juniper Networks WLA532-US Wireless LAN Access Point
FCC 47 CFR Part 15.407 & IC RSS-210
JNIP03-U3a Rev A

15th February 2012

166 of 223

TABLE OF RESULTS —802.11n HT-20 5500 - 5700 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-20 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): [N/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
Trace A Marker
Test Limit Margin
Frequency
Port A Port B Port C Port D
MHz dB dB dB dB dB dB
5500 -11.31 -11.04 -10.49 -- -1.69
5580 -11.08 -10.79 -10.52 -- -13.00 -1.92
5700 -11.38 -10.80 -10.51 -- -1.62
Measurement uncertainty: +1.33 dB
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PORT A 5,500 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -11.31 dB VBW 3 MHz
25 dBm -77.35443115 mHz SWT 5 s unit dBm
2
) 17.9 fgB Offset 1 vi|[T1] 14.98 dB
WWMMW 5.49466934 GHZ|
/ al \5{2] -11.31 dB
1 1 47 35443115 mH

4 I I Y

|y

\

Center 5.5 GHz

Date:

4 MHz/

27.AUG.2011 15:53:33

Span 40 MHz

PORT B 5,500 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -11.04 dB VBW 3 MHz
25 dBm -40.68088531 mHz SWT 5 s unit dBm
o5
17.8 dB Offset vi|[T1] 16.52 dB
2
i 5.4925g517 GHz
/M Ay f oAt Al"ﬁ}?] -11.04 dB
1 4 T
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PORT C 5,500 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref LvI -10.49 dB VBW 3 MHz
25 dBm -73.14586639 mHz SWT 5 s unit dBm
25,
19 dB| Offset vi|[T1] 17.71 dBi
2 1
5.50164329 GHZ
MW&M!‘““‘*W
/ A IT2] -10.49 dB
2 N N s 14586630 mi
//»'—M—A—'—"\/Th“‘x
e / \ N,
' / \ I
-2
-3
-4
-5
-6
-7
-75
Center 5.5 GHz 4 MHz/ Span 40 MHz

Date: 27.AUG.2011 15:54:48

PORT A 5,580 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB

Ref Lvi -11.08 dB VBW 3 MHz

25 dBm -39.27803040 mHz SWT 5 s unit dBm
25

17.9 gB Offset 1 vi|[T1] 19.52 dB
2 A 2
MMWM 5.57490982 GHz|
// al \sz] -11.08 dB
1 1 39 27963040—mH
M/ T
N N\ N,

Wv / \
-2 e e \”\\“\
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Center 5.58 GHz 4 MHz/ Span 40 MHz

Date:

27 .AUG.2011

15:55:59
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PORT B 5,580 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz  RF Att 20 dB
Ref Lvi -10.79 dB VBW 3 MHz
25 dBm -61.32221222 mHz SWT 5 s unit dBm
-
17.8 B Offspt vilpr1g 17 44 dB
2 1
Y N A 5.57266533 GHZ|
/ r al \{\{2] -1d.79 dB
1 PR

Vi .

N

WM"‘W%M

-

-4

Date

Center 5.58 GHz

4 MHz/ Span 40 MHz

27.AUG.2011 15:56:36

PORT C 5,580 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz  RF Att 20 dB

Ref LvI -10.52 dB VBW 3 MHz

25 dBm -89.17808533 mHz SWT 5 s unit dBm
25
o asloffset v__m,‘i‘ vi|[T1] 1§.42 dBn

5.58364729 GHZ|
BN NV WPY | i
/ al \RI'Z] -149.52 dB

1 9-17808533mH

i e

5

.hm

| T,
\

\

Center 5.58 GHz

Date:

27.AUG.2011

4 MHz/ Span 40 MHz

15:57:14
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MuC&?\n Labs

Juniper Networks WLA532-US Wireless LAN Access Point
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PORT A 5,700 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref LvI 1.44 dB VBW 300 kHz
17.9 dBm 36.07214429 MHz swT 20 s unit dBm
17.9
17.9 dB Offset > vi|[T1] —16.17 dBi
1021 11.185 |dB Y " L - 5-6827H543—6H
[ 1(rT11 1.44 dB
u 36.072[14429 MHZ|
O 8. 73747495 NMHZ
VW [T1] 1.67 dBn
1 B! M, 5.69073146 GHZ
v L
2_4W T_Mw 4.65 dBn]
5.#0@5@ GHz
B ZALRES | 118
5.692(43487 GHz|
-3
-4
-5
-6
-7
F2
F1
|
-82.1 [ [
Center 5.7 GHz 5 MHz/ Span 50 MHz
Date: 27.AUG.2011 15:06:24
PORT B 5,700 MHz 802.11n HT-20 Peak Excursion Ratio
Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref LvI 2.12 dB VBW 300 kHz
17.8 dBm 25.55110220 MHz SWT 20 s unit dBm
17.
17.8 dB Offset > vi|rTi] ~15.80 dB
1 —D1 11'343 dB Y I | -y Av ™ 2. 00072540 05H
MM 1|{[T1] 2.12 dB
T ol 25.55110220 MHZ
obH 18.33667335 MHZ
Vil [T1] -1.00 dBi
-1 Ial 5.69083166 GH
v —
b2 _14_657M T2 11 Q.92 dBn
5.70916834 GHZ
2 L/"M‘
T FAl d
M 5.69243487 G
-3
—4
-5
-6
-7
F2
F1 |
h
_82.2| [ |
Center 5.7 GHz 5 MHz/ Span 50 MHz
Date: 27 .AUG.2011 15:07:28
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PORT C 5,700 MHz 802.11n HT-20 Peak Excursion Ratio

Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref LvI 1.38 dB VBW 300 kHz

19 dBm 26.55310621 MHz SWT 20 s unit dBm
19

19 dB| Offset Y1|[T1] ~16.15 dB

2

10Dl 10.631 dB N g 5.68772545 GHz|

1/[T1] 1.38 dB

1 > 46.55310621 MHZ

f e

VY1 [T1] Q.05 dB

1 " 5.69083166 GHz|

V'rl_“\1[“T1] 1 -q.40 dB

D2 |-15.369 dB iwﬂﬂ\b.lusucal4 GHZ|

2 " Yolrrir Vol ad e ao

2 T eSS €

5_7‘3% 53 GHZ
-3
-4
-5
-6
-7

F2)
F1
-81 | |

Center 5.7 GHz

Date: 27 .AUG.2011

5 MHz/ Span 50 MHz

15:08:32
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TABLE OF RESULTS —802.11n HT-40 5500 - 5700 MHz

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-40 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): [IN/A dB Antenna Gain: 3 dBi
Applied Voltage: 48.0 Vdc
Notes 1:
Notes 2:
Trace A Marker
LCEL Limit Margin
Frequency
Port A Port B Port C Port D
MHz dB dB dB dB dB dB
5510 -12.45 -11.53 -10.35 -- -0.55
5550 -12.10 -11.95 -10.53 - -13.00 -0.90
5670 -12.77 -11.30 -10.78 -- -0.23
Measurement uncertainty: +1.33 dB
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MICQ?VI Labs

Juniper Networks WLA532-US Wireless LAN Access Point
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PORT A 5,510 MHz 802.11n HT-40 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 10 dB
Ref Lvi -12.45 dB VBW 3 MHz
17.9 dBm -62.92629242 mHz SWT 5 s unit dBm
17.9 1
17.9 gB Offset g
/WM i 15.95 dB
1 5.50286573 GHZ
1 All[TR] -12.45 dB
/"““Jﬁi“‘k‘\ M~"4'7L\ -6§2.92629242 mHz|
—1 A..AA}W\ / \ WVLA AL
vy j \ LAVAq'|
-2
-3
-4
-5
-6
-7
-82.1

Center 5.51 GHz 8 MHz/ Span 80 MHz

Date: 27.AUG.2011 15:25:17

PORT B 5,510 MHz 802.11n HT-40 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 10 dB
Ref Lvli -11.53 dB VBW 3 MHz
17.8 dBm -25.05016327 mHz SWT 5 s unit dBm
17.8 T
17.8 dB Offset Vi [Tl 14.02 dB
’,,AAAmNJ~m~p VNJM-,A~,\!; 1
1 5.52563126 GH
/ al) [W\i] -11.53 dB
f—mem] -45.05016327 mHz
Vs E—

1,

-2

e A

Mw

-3

—4

-6

-7

-82.2|

Center 5.51 GHz

Date:

27 .AUG.2011

8 MHz/ Span 80 MHz

15:25:56
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PORT C 5,510 MHz 802.11n HT-40 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz  RF Att 10 dB
Ref Lvi -10.35 dB VBW 3 MHz
19 dBm -33.46729279 mHz swT 5s unit dBm
19
19 dB| OfFfset 1 vi1|[T1] 14.15 dBni
. ,/‘\WWMW‘\ 5.51166337 GHZ|

/ 1 al [?\2\‘] -19.35 dB
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Center 5.51 GHz 8 MHz/ Span 80 MHz
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PORT A 5,550 MHz 802.11n HT-40 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 10 dB
Ref Lvi -12.09 dB VBW 3 MHz
17.9 dBm -21.64268494 mHz SWT 5 s Unit dBm
17.9

17.9 dB Offset AANIA
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PORT B 5,550 MHz 802.11n HT-40 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 10 dB
Ref Lvi -11.95 dB VBW 3 MHz
17.8 dBm -25.05016327 mHz SWT 5 s unit dBm
17.8

17.8 B Offset sl Wy [T11 15.01 dB
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Date:
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PORT C 5,550 MHz 802.11n HT-40 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 10 dB
Ref Lvi -10.53 dB VBW 3 MHz
19 dBm -92.38433838 mHz SWT 5 s unit dBm
19
19 dB| Offset y Vi \[T1] 15.24 dBnf
. /!WMMW“\ 5.53404810 GHz
| all [T21 -14.53 dB
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MICQ?VI Labs

PORT A 5,670 MHz 802.11n HT-40 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 10 dB
Ref Lvl -12.77 dB VBW 3 MHz
17.9 dBm 74_20/61198 mHz SWT 5 s unit dBm
17.9 L 2
17.9 gB Offset MAMMM Mo ,..,A,M\[\Tl] 17.24 dB
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PORT B 5,670 MHz 802.11n HT-40 Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 10 dB
Ref Lvi -11.30 dB VBW 3 MHz
17.8 dBm -64.72969055 mHz SWT 5 s unit dBm
17.
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PORT C 5,670 MHz 802.11n HT-40 Peak Excursion Ratio

Ref Lvi

Del

19 dBm

19

ta 1 [T2] RBW 1 MHz RF Att 10 dB
-10.78 dB VBW 3 MHz
-98.79779816 mHz SWT 5 s unit dBm

19 dB| Offset

y vYi|[T1] 15.31 dB
fL\wMVMW\ 5.65484970 GHz
1 Al|0h21 -10.78 dB
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E— —
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-81

Center

Date:
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Specification

Limits

§15.407 (a)(6) The ratio of the peak excursion of the modulation envelope (measured using a
peak hold function) to the peak transmit power (measured as specified in this paragraph)

shall not exceed 13dB across any 1MHz bandwidth or the emission bandwidth whichever is
less

Laboratory Measurement Uncertainty for Spectrum Measurement

Measurement uncertainty +2.81dB
Traceability
Method Test Equipment Used

Measurements were made per work | 0158, 0287, 0252, 0313, 0314, 0070, 0116, 0117
instruction WI-03 ‘Measurement of RF

Spectrum Mask’
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5.1.5. Frequency Stability

FCC, Part 15 Subpart C §15.407(g)
Industry Canada RSS-210 §2.1

Test Procedure
The manufacturer of the equipment is responsible for ensuring that the frequency stability is
such that emissions are always maintained within the band of operation under all conditions.

Manufacturer Declaration

The frequency stability of the reference oscillator sets the frequency stability of the RF
transceiver signals. Therefore all of the RF signals should have £20ppm stability.

This stability accounts for room temp tolerance of the crystal oscillator circuit, frequency

variation across temperature, and crystal ageing.

+20ppm at 5.250 GHz translates to a maximum frequency shift of £105 KHz. As the edge of
the channels is at least one MHz from either of the band edges, £105 KHz is more than
sufficient to guarantee that the intentional emission will remain in the band over the entire
operating range of the EUT.

Specification

Limits

§15.407 (g) Manufacturers of U-NIl devices are responsible for ensuring frequency stability
such that an emission is maintained within the band of operation under all conditions of
normal operation as specified in the user’'s manual.
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5.1.6. Maximum Permissible Exposure

FCC, Part 15 Subpart C §15.407(f)

Calculations for Maximum Permissible Exposure Levels
Power Density = Pd (mW/cm?) = EIRP/(4nd?)

EIRP=P*G

P = Peak output power (mW)

G = Antenna numeric gain (numeric)

d = Separation distance (cm)

Numeric Gain = 10 * (G (dBi)/10)

The Juniper WLA532 has three transmitters operating in each band. The peak power in the
table below is calculated by assuming a worst case scenario where all transmitters are
operating simultaneously in the same channel.

Because the EUT belongs to the General Population/Uncontrolled Exposure the limit of power
density is 1.0 mW/cm?

Calculated ..
Numeric Peak Peak Safe Minimum
Freq. Band | Antenna . Output | Output . Separation
] ] Gain Distance @ :
(MHz) Gain (dBi) . Power Power > Distance
(numeric) (dBm) (mW) 1mW/cm (cm)
Limit(cm)
5150 - 5250 3.0 1.99 +17.00 47.8 2.75 20.00
5250 - 5350 3.0 1.99 +23.07 202.8 5.67 20.00
5470 - 5725 3.0 1.99 +23.05 201.9 5.65 20.00

Note: for mobile or fixed location transmitters the minimum separation distance is 20cm, even
if calculations indicate the MPE distance to be less.

Specification
Maximum Permissible Exposure Limits

FCC §1.1310 Limit = 1mW / cm? from 1.310 Table 1

Before equipment certification is granted, the application requirements of
RSS-102 shall be met.

Laboratory Measurement Uncertainty for Power Measurements

| Measurement uncertainty | +1.33dB_|
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5.1.7. Radiated Emissions

FCC, Part 15 Subpart C §15.407(b)(2), §15.205(a)/15.209(a)
Industry Canada RSS-210 §A9.3(2); §2.2; §2.6;

Test Procedure

Testing was performed in a 3-meter anechoic chamber. Preliminary radiated emissions were
measured on every azimuth and with the receiving antenna in both horizontal and vertical
polarizations. Preliminary emissions were recorded with in Spectrum Analyzer mode, using a
maximum peak detector while in peak hold mode. Depending on the frequency band spanned
a notch filter and/or waveguide filter was used to remove the fundamental frequency.

Emissions nearest the limits were chosen for maximization and formal measurement using a
CISPR compliant receiver. Emissions above 1000 MHz are measured utilizing a CISPR
compliant average detector with a tuned receiver, using a bandwidth of 1 MHz. Emissions
from 30 MHz — 1000 MHz are measured utilizing a CISPR compliant quasi-peak detector with
a tuned receiver, using a bandwidth of 120 kHz. Only the highest emissions relative to the
limit are listed.

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting
Amplifier Gain from the measured reading. All factors are included in the reported data.

FS=R+ AF + CORR-FO

FS = Field Strength
R = Measured Spectrum analyzer Input Amplitude
AF = Antenna Factor

CORR = Correction Factor = CL — AG + NFL

CL = Cable Loss

AG = Amplifier Gain

FO = Distance Falloff Factor

NFL = Notch Filter Loss or Waveguide Loss

Field Strength Calculation Example:

Given receiver input reading of 51.5 dBuV; Antenna Factor of 8.5 dB; Cable Loss of 1.3 dB;
Falloff Factor of 0 dB, an Amplifier Gain of 26 dB and Notch Filter Loss of 1 dB. The Field
Strength of the measured emission is:

FS=515+85+1.3-26.0+1=36.3 dBuV/m
Conversion between dBuV/m (or dBuV) and pV/m (or pV) are done as:

Level (dBuV/m) = 20 * Log (level (uV/m))

40 dBpV/m = 100 pV/m
48 dBpV/m = 250 pV/m

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:

] :
M'C@M I_a bS Seria-lrz:
L, Issue Date:

Page:

Juniper Networks WLA532-US Wireless LAN Access Point
FCC 47 CFR Part 15.407 & IC RSS-210

JNIP03-U3a Rev A

15th February 2012

182 of 223

The following formula is used to convert the equipment isotropic radiated power (eirp) to

field strength (dBuV/m);

£ _ 1000000 x \/30%

where P is the EIRP in Watts

Therefore: -27 dBm/MHz = 68.23 dBuV/m

puV/m

Note: The data in this Section identifies that the EUT is in compliance with the -27dBm/MHz
EIRP limit (68.23 dBuV/m) for out of band emissions. All out of band emissions are less than

68.23 dB pV/m.
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Radiated Emission Measurement Setup — Above 1 GHz
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NOTE: KDB 662911 was implemented for Out-of-Band measurements. Where necessary Option
(2) Measure and add 10 log (N) dB was implemented
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Specification

Radiated Spurious Emissions

15.407 (b)(2). All emissions outside of the 5,150-5,350MHz band shall not exceed an EIRP of
-27dBm/MHz.

FCC §15.205 (a) Except as shown in paragraph (d) of 15.205 (a), only spurious emissions are
permitted in any of the frequency bands listed.

FCC §15.205 (a) Except as shown in paragraphs (d) and (e) of this section, the field strength
of emissions appearing within these frequency bands shall not exceed the limits shown in
Section §15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits
in Section 15.209 shall be demonstrated using measurement instrumentation employing a
CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission limits in Section
15.209 shall be demonstrated based on the average value of the measured emissions. The
provisions in Section 15.35 apply to these measurements.

FCC §15.209 (a) Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table.

RSS-210 §A9.3(2) For transmitters operating in the 5250-5350 MHz band, all emissions
outside the 5150-5350 MHz band shall not exceed -27 dBm/MHz e.i.r.p. Devices operating in
the 5250-5350 MHz band that generate emissions in the 5150-5250 MHz band shall not
exceed out of band emission limit of 27 dBm/MHz e.i.r.p. in the 5150-5250 MHz band in order
to operate indoor/outdoor, or alternatively shall comply with the spectral power density for
operation within the 5150-5250 MHz band and shall be labeled “for indoor use only”.

RSS-Gen §4.7 The search for unwanted emissions shall be from the lowest frequency
internally generated or used in the device (local oscillator, intermediate of carrier frequency),
or from 30 MHz , whichever is the lowest frequency, to the 5™ harmonic of the highest
frequency generated without exceeding 40 GHz.

RSS-Gen §6 Receiver Spurious Emission Standard

If a radiated measurement is made, all spurious emissions shall comply with the limits of the
following Table. The resolution bandwidth of the spectrum analyzer shall be 100 kHz for
spurious emission measurements below 1.0 GHz and 1.0 MHz for measurements above 1.0
GHz
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Table 1: FCC 15.209 Spurious Emissions Limits

Frequency (MHz) Field Strength Field Strength Measurement
(MV/m) (dBpV/m) Distance (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Laboratory Measurement Uncertainty for Spectrum Measurement

| Measurement Uncertainty | +5.6/ -4.5 dB

Traceability:

Method

Test Equipment Used

Work instruction WI-03

0088, 0158, 0134, 0304, 0311, 0315, 0310, 0312
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5.1.7.1. Integral Antenna
Test Freq. 5180 Mz Engineer |GVH
Variant |802.11a; 6 Mos Temp (°C) |30
Freq. Range | 1000 MHz - 18000 Mz Rel. Hum.(%9 |31
Power Setting [ART=8 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
. )yl .
MIC(;M, ' dauum Vasona by EMiSoft 13 Sep 11 17:55 -
— 1] Horizont:
P E wertical
oo - eak Limi
Eo.remge [£3
@0 feas ':Dtnlyﬁn
Spec Dist 3m
E il A
H

o

pili]
i i ik}

Radiated Emissions

00 B, i M-hﬁ;
i K/—‘—*‘\Mﬁ?‘.ﬂ/“-"'ﬁ#ﬁﬁ.‘ !

Filename; k'programijuniper networksijnipls - development vanous'g, itaranis foo testWoo 47

Frequency: MHz

leeiili] o
Template: FCC RE 1-18GH:z

Formally measured emission peaks

Froery | faw (catle| A7 | Lovel |Messuromont g | Hot | Ao | L |Margin | Post |Gommares
5190.381 585 46 | -96 53.5 Reak [Scan] Vv FUND
18000 409 | 88 0.8 50.5 Reak [Scan] H]100] O 54.0 -35 | Pass NOISE
5565.130 | 54.7 | 4.7 | 91 50.3 Reak [Scan] V |1100]| O 54 -3.7 | Pass BE
8733467 | 47.7 | 6.1 45 49.3 Reak [Scan] V |100]| O 54 4.7 | Pass NRB
4985972 | 534 | 46 | -99 48.1 Reak [Scan] H]1100| O 54 -59 | Pass BE

Legend: | TX=Transnitter Brissions; DIG = Digital Brissions; FUND = Fundanental; VWMB = Wdeband Erission

NRB = Non-Restricted Band. Limit =68.23 dBuV/m RB = Restricted Band. Linits per 15.205
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Test Freq. | 5200 Mz Engineer (GVH
Variant |802.11a; 6 Mbs Temp (°C) (30
Freq. Range | 1000 MHz - 18000 MHz Rel. HUm.(%9) | 31
Power Setting ([ART =8 Press. (mBars) (1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
MIC®MLabs  gpyvm Vasona by EMiSoft 13 Sep 111759 -
- i _— 1] Horizom:
100 A be;fﬁ'rﬁ:i’
Forerage L
o I'u'leaEDEbgtgﬂm
Spec Di=t 3m
=00

Frequency: hHz
1o samnn

ate: FCC RE 1-18GHz

Formally measured emission peaks

iz | |Loss | @B |aevim| e | PO | m | Deg |dBuvim| a8 | reai | Comments
5190.381 | 60.3 | 46 | -96 55.3 Reak [Scan] \Y4 FUND
5462.92585| 576 | 46 | -92 53.0 Reak [Scan] VvV [100| O 54.0 -1.0 | Pass BE
16773.547 | 41.1 | 86 12 51.0 Reak [Scan] VvV [100| O 54 -31 | Pass NOISE
8733467 | 488 | 6.1 -4.5 50.4 Reak [Scan] VvV |[100| O 54 -3.7 | Pass NRB
5701403 | 538 | 4.7 | -89 497 Reak [Scan] H|100]| O 54 43 | Pass BE
4985972 | 543 | 46 | -99 49.0 Reak [Scan] H|100]| O 54 -50 | Pass BE
Legend: | TX= Transnmitter Brissions; DIG = Dgital Brissions; FUND = Fundanmental; V\B = \Wdeband Erission
NRB = Non-Restricted Band. Lirrit =68.23 dBuV/m RB = Restricted Band. Linits per 15.205
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Radisted Emissions

Test Freq. | 5240 MHz Engineer (GVH
Variant |802.11a; 6 Mbs Temp (°C) (30
Freq. Range | 1000 Mz - 18000 Mz Rel. Hum.(%) |31
Power Setting ([ART =8 Press. (mBars) (1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
IYIIC@M a5 deuvim Vasona by EMiSoft 12 Sep 11 18:0% -
—_— 1] Huorizont:
Pk LZ “ertical
oo — Peak Limit
Forerage L1
a0 . eas Bfam
- * - < MSpec Dist 3m

I DTl

om o

. » Template: FCC RE 1-13GH: .
Filename: kprogramijuniper networksNnipd? - development wanous8. ) taranis foo testiee 47

Frequenay: hiHz
=Imon

Formally measured emission peaks

Frequency | Raw [Cable| AF Level |Measurement Pol Hgt | Azt Limit | Margin Pas.s C O
MHz dBuV | Loss | dB |[dBuV/m Type cm | Deg | dBuV/m dB /Fail
5224449 | 60.7 | 46 | -96 55.7 Reak [Scan] H FUND
546292585 57.8 | 46 | -92 53.2 Reak [Scan] vV |100]| O 54.0 -0.8 | Pass BE
16807.615 | 409 | 86 1.1 50.6 Reak [Scan] vV |100]| O 54 -34 | Pass NOISE
8733467 | 489 | 6.1 -4.5 50.4 Reak [Scan] vV |100]| O 54 -36 | Pass NRB
5701403 | 536 | 47 | -89 494 Reak [Scan] H]100]| O 54 -46 | Pass BE
Legend: | TX = Transnitter Brissions; DIG = Dgital Brissions; FUND = Fundarrental; VMB = Wideband Erission
NRB = Non-Restricted Band. Linit =68.23 dBuV/m RB = Restricted Band. Lirrits per 15.205
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Test Freq. 5180 M Engineer (GVH
Variant |802.11n HT-20; 6.5 MCS Temp (°C) |30
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) |31
Power Setting [ART =125 Press. (mBars) (1001
Antenna | Integral Gain 3 dBi Duty Cycle (%9
Test Notes 1
Test Notes 2
MIC®MLabs  gpyvm Vasona by EMiSoft 13 Sep 11 18:05 -
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@ ate: FCC RE 1-18GHz

Formally measured emission peaks

iz | |Loss | @B |aBavim| twpe | PO | ‘om | Deg |dBuvim|  dB | 1pant |COmments
5156.313 | 625 | 46 | -96 575 Reak [Scan] \Y4 FUND

5462.92585| 592 | 46 | -92 545 Reak [Scan] \Y4 Pass BE
5701403 | 554 | 47 | -89 51.2 Reak [Scan] H|100]| O 54 -28 | Pass BE
18000.000 | 414 | 88 0.8 51.0 Reak [Scan] VvV [100| O 54 -3.0 | Pass NOSE
8733467 | 486 | 6.1 -4.5 50.2 Reak [Scan] VvV [100| O 54 -38 | Pass NRB
4985972 | 533 | 46 | -99 481 Reak [Scan] VvV |[100| O 54 -59 | Pass BE

Legend: | TX= Transmitter Brissions; DIG = Ogital Brissions; FUND = Fundanmental; V\B = Wdeband Erission

NRB = Non-Restricted Band. Lirrit =68.23 dBuV/m RB = Restricted Band. Linits per 15.205
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Test Freq. | 5200 MHz BEngineer | GVH
Variant | 802.11n HI-20; 6.5 MCS Temp (°C) (30
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%9) | 31
Power Setting [ART =125 Press. (mBars) (1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
MinBM a dBuvm Vasona by EMiSof 13 Sep 11 18:08 -
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Formally measured emission peaks

Wiz | |Loss | @B |aevim| - Twpe | PO | m | Deg |dBuvim| a8 | reai | Comments
5190.381 | 63.0| 46 | -96 58.0 Reak [Scan] H FUND
5633.26653 | 59.3 | 47 | -9.0 55.1 Reak [Scan] H Pass BE
18000.000 | 41.2 | 88 0.8 50.8 Reak [Scan] H|100]| O 54 -32 | Pass NOISE
8733467 | 484 | 6.1 -4.5 50.0 Reak [Scan] V [100| O 54 40 | Pass NRB
4985972 | 535 | 46 | -99 48.3 Reak [Scan] VvV [100| O 54 -58 | Pass BE
5769539 | 523 | 4.8 | -89 482 Reak [Scan] H|100]| O 54 -58 | Pass BE
Legend: | TX= Transmitter Brissions; DIG = Dgital Brissions; FUND = Fundanmental; V\B = Wdeband Erission
NRB = Non-Restricted Band. Lirrit =68.23 dBuV/m RB = Restricted Band. Linrits per 15.205
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Test Freq. | 5240 M Engineer (GVH
Variant | 802.11n HT-20; 6.5 MCS Temp (°C) |30
Freq. Range | 1000 MHz - 18000 MHz Rel. HUum. (%) |31
Power Setting [ART =125 Press. (mBars) (1001
Antenna | Integral Gain 3 dBi Duty Cycle (%
Test Notes 1
Test Notes 2
1 )': .
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Radiated BEmissions - Template: FCC RE 1-18GHz .
Filename: kprogramijuniper networksYnipl3 - development wanous'8_Jtamnis foo testfoo 47

Formally measured emission peaks

"t | || 25 || ot | 55 | 2| | | 8 | o
5224449 (636 | 46 | -96 58.6 Reak [Scan] \Y% FUND
5565.13026 | 564 | 4.7 | -91 520 Reak [Scan] H|100| O 54.0 -20 | Pass BE
16058.116 | 41.5| 90 | 04 50.9 Reak [Scan] VvV |[100| O 54 -32 | Pass NOISE
8733467 | 488 | 6.1 | -45 504 Reak [Scan] VvV |[100| O 54 -36 | Pass NRB
4985972 | 538 | 46 | -99 48.5 Reak [Scan] vV |]100| O 54 -55 | Pass BE
Legend: | TX = Transnitter Brissions; DIG = Dgital Brissions; FUND = Fundarrental; VMB = Wideband Erission
NRB = Non-Restricted Band. Linit =68.23 dBuV/m RB = Restricted Band. Linrits per 15.205
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Test Freq. 5190 M Engineer (GVH
Variant | 802.11n HT-40; 13.5 MCS Temp (°C) |30
Freq. Range | 1000 MHz - 18000 MHz Rel. HUm.(%9) |31
Power Setting [ART =125 Press. (mBars) (1001
Antenna | Integral Gain 3 dBi Duty Cycle (%9
Test Notes 1
Test Notes 2
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Formally measured emission peaks

iz | |Loss | @B |dBavim| - twpe | PO | ‘om | Deg |cBuvim| dB | 1pant |COmments
5190.381 | 61.7 | 46 | -96 56.7 Reak [Scan] \Y4 FUND

5565.13026 | 576 | 47 | -91 53.2 Reak [Scan] V [100| O 54.0 -0.8 | Pass BE
16058.116 | 41.5 | 9.0 04 50.9 Reak [Scan] VvV [100| O 54 -31 | Pass NOISE
8733467 | 488 | 6.1 -4.5 50.4 Reak [Scan] VvV |[100| O 54 -3.7 | Pass NRB
4985972 | 548 | 46 | -99 495 Reak [Scan] V [100| O 54 45 | Pass BE
5769539 | 522 | 4.8 | -89 481 Reak [Scan] H|100]| O 54 -59 | Pass BE

Legend: | TX= Transmitter Brissions; DIG = Dgital Brissions; FUND = Fundanmental; V\B = \Wdeband Erission

NRB = Non-Restricted Band. Lirrit =68.23 dBuV/m RB = Restricted Band. Linits per 15.205
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Test Freq. 5230 M Engineer (GVH
Variant | 802.11n HT-40; 13.5 MCS Temp (°C) |30
Freq. Range | 1000 MHz - 18000 MHz Rel. HUm. (%) |31
Power Setting [ART =125 Press. (mBars) (1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
s ’-‘. -
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Radiated BEmissions - Template: FCC RE 1-18GHz .
Filename: kprogramijuniper networksYnipl3 - development wanous'8_Jtamnis foo testfoo 47

Formally measured emission peaks

Frequency | Raw |[Cable| AF Level |Measurement Pol Hgt | Azt Limit | Margin Pas's o
MHz dBuV | Loss | dB |[dBuV/m Type cm | Deg | dBuV/m dB /Fail
5224449 | 61.7 | 46 | -96 56.7 Reak [Scan] \Y4 RUND
5633.26653 | 56.4 | 4.7 | -90 522 Reak [Scan] H]100]| O 54.0 -1.8 | Pass BE
8733467 | 502 | 6.1 -4.5 51.8 Reak [Scan] VvV [100| O 54 -22 | Pass NRB
16262.525 | 419 | 89 0.2 51.0 Reak [Scan] V |100]| O 54 -3.0 | Pass NOISE
4985972 | 536 | 46 | -99 483 Reak [Scan] VvV [100| O 54 -57 | Pass BE
Legend: | TX = Transnitter Brissions; DIG = Dgital Brissions; FUND = Fundarrental; VMB = Wideband Erission
NRB = Non-Restricted Band. Linit =68.23 dBuV/m RB = Restricted Band. Lirrits per 15.205
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Peak Emissions
The peak emission level is present when the EUT is in the centre channel in the 5150 —
5250 MHz band in 11a mode.

Test Freq. | 5200 MHz Engineer (GVH
Variant |802.11a; 6 Mos Temp (°C) |29
Freq. Range | 5150 - 5260 M-z Rel. Hum.(%9 (30
Power Setting ([ART =8 Press. (mBars) 996
Antenna | Integral Gain 3 dBi Duty Cycle (%
Test Notes 1
Test Notes 2
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Radiated BEmissions = - Template: R55-210 PE 2400-2483 .5 .
Filename: kprogramijuniper networksYnipl3 - development wanous'8_Jtam@nis foo testiph emiy
Formally measured emission peaks
Frequency | Raw |Cable| AF Level |Measurement Hgt | Azt Limit | Margin | Pass
MHz |dBuV|Loss | dB |dBuv/m Type Pol | cm |Deg [dBuv/im| dB | /Fail | COMments
5196513 | 56.3 | 146 | 344 | 1054 Reak [Scan] Vv FUND
523971944 | 469 | 146 | 344 95.9 Reak [Scan] Vv NRB
Legend: | TX = Transnitter Erissions; DIG = Dgital Brissions; FUND = Fundanrental; VMB = \Wdeband Hrission
K =Reak emissions of Fundanrental

This test report may be reproduced in full only. The document may only be updated by MiCOM
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Radiated Spurious Emissions 5250 — 5350 MHz

Test Freq.5260 MHz EngineerlGMH
Variant802.11a; 6 Mbs Temp (°C)[30
Freq. Range|1000 MHz - 18000 MHz Rel. Hum.(%)31
Power Setting ART = 15.5 Press. (mBars)(1001
Antennalintegral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Fadiated Bmissions = | .. __Template: FCC RE 1-18GHz |
Filename: k:\programijuniper networksjnipls - dewvelopment waroush3, ) taranis foo testifoo 47

Formally measured emission peaks

Froguoney | Raw, | GOl lag g Lol | Messuromont | gy | | gt | Lk | Marn | Pt o
5258.517 68.0 | 4.6 -9.6 63.0 Peak [Scan] H FUND

5496.99399 | 57.3 | 4.6 -9.2 52.7 Peak [Scan] Vv Pass BE
17216433 | 41.0 | 8.6 1.0 50.6 Peak [Scan] \ 100 0 54 -3.4 | Pass NOISE
8733.467 489 | 6.1 -4.5 50.5 Peak [Scan] V 100 0 54 -3.5 | Pass NRB
4985.972 539 | 46 9.9 48.6 Peak [Scan] \% Pass BE

Legend:| TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205
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Test Freq.5300 MHz EngineerlGMH
Variant802.11a; 6 Mbs Temp (°C)[30
Freg. Range|1000 MHz - 18000 MHz Rel. Hum.(%)/31
Power Setting ART = 15.5 Press. (mBars)(1001
Antennalintegral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguency | Raw | Cable |up qp| vl | Messurament | g | Hot | dat | Limik | Margn | Past | Comments
5292.585 | 676 | 46 | -9.5 62.7 Peak [Scan] H FUND

5565.13026 | 57.5 | 4.7 | -9.1 53.1 Peak [Scan] \Y Pass BE
17216.433 | 406 | 8.6 1.0 50.2 Peak [Scan] VvV | 100 0 54 -3.8 | Pass NOISE
8733.467 | 484 | 6.1 -4.5 50.0 Peak [Scan] VvV | 100 0 54 -4.0 | Pass NRB
4985.972 | 54.1 | 46 | -9.9 48.8 Peak [Scan] \Y Pass BE

Legend:| TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205
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Radiatad Bmis=ion=

Test Freq. | 5320 MHz Engineer | GMH
Variant | 802.11a; 6 Mbs Temp (°C) | 30
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 31
Power Setting | ART = 15.5 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
MiC@M
) dButim Wasona by EMiSoft 19 Sep 11 1831 -
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Formally measured emission peaks

Froguancy | T | Gatle | A2 | et | Mesmrament | poy | Hot | pat | Lot | ergn | Fase | Commens
5326.653 65.2 4.6 -9.5 60.4 Peak [Scan] \ FUND
5565.13026 58.8 4.7 -9.1 54.4 Peak [Scan] H Pass BE
17216.433 417 8.6 1.0 51.2 Peak [Scan] H | 100 0 54 -2.8 Pass NOISE
8733.467 49.4 6.1 -4.5 51.0 Peak [Scan] VvV | 100 0 54 -3.0 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205
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Radiatad Bmis=ion=

Test Freq. | 5260 MHz Engineer | GMH
Variant | 802.11n HT-20; 6.5 MCS Temp (°C) | 30
Freg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 31
Power Setting | ART =19.5 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
MiCeM
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Formally measured emission peaks

Froguancy | o, | Gatle | A2 | gbever | Mesmroment | poy | Hot | pat | Lt | Mg | Fast | comments
5258.517 71.8 4.6 -9.6 66.8 Peak [Scan] \ FUND
5565.13026 58.4 4.7 -9.1 54.0 Peak [Scan] H Pass BE
15989.980 42.8 9.0 0.2 52.1 Peak [Scan] H | 100 0 54 -1.9 Pass NOISE
8733.467 49.1 6.1 -4.5 50.7 Peak [Scan] VvV | 100 0 54 -3.3 Pass NRB
4985.972 54.6 4.6 -9.9 493 Peak [Scan] H Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:

Juniper Networks WLA532-US Wireless LAN Access Point

.CQM:L b To: FCC 47 CFR Part 15.407 & IC RSS-210
| dlS Serial #: JNIP03-U3a Rev A
(- Issue Date: 15th February 2012
Page: 199 of 223
Test Freq. | 5300 MHz Engineer | GMH
Variant | 802.11n HT-20; 6.5 MCS Temp (°C) | 30
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 31
Power Setting | ART =19.5 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Template: FCC RE 1-18GHz

Filename: k:\programijuniper netwaorks'jnipl3 - development warous'a, 1 taranis foo testifoo 47

Formally measured emission peaks

Froguancy | T | Gatle | A2 | et | Mesmrament | poy | Hot | pat | Lot | ergn | Fase | Commens
5292.585 73.8 4.6 -9.5 68.9 Peak [Scan] H FUND
5565.13026 59.6 4.7 -9.1 55.3 Peak [Scan] H Pass BE
16058.116 41.8 9.0 0.4 51.2 Peak [Scan] VvV | 100 0 54 -2.8 Pass NOISE
8733.467 49.2 6.1 -4.5 50.7 Peak [Scan] VvV | 100 0 54 -3.3 Pass NRB
5667.335 54.0 4.7 -8.9 49.8 Peak [Scan] H Pass BE
4985.972 54.5 4.6 -9.9 49.2 Peak [Scan] H Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:

|CQM La bS Seria-lr;;:
L_/ Issue Date:
Page:

Juniper Networks WLA532-US Wireless LAN Access Point
FCC 47 CFR Part 15.407 & IC RSS-210
JNIP03-U3a Rev A

15th February 2012
200 of 223

Radiatad Bmis=ion=

Test Freq. | 5320 MHz Engineer | GMH
Variant | 802.11n HT-20; 6.5 MCS Temp (°C) | 30
Freg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 31
Power Setting | ART =19.5 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguancy | T | Gatle | A2 | et | Mesmrament | poy | Hot | pat | Lot | ergn | Fase | Commens
5292.585 73.5 4.6 -9.5 68.5 Peak [Scan] H FUND
5565.13026 58.8 4.7 -9.1 54.4 Peak [Scan] H Pass BE
17625.251 41.2 8.8 0.8 50.8 Peak [Scan] H | 100 0 54 -3.2 Pass NOISE
8733.467 49.2 6.1 -4.5 50.7 Peak [Scan] VvV | 100 0 54 -3.3 Pass NRB
4985.972 55.1 4.6 -9.9 49.8 Peak [Scan] \Y Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205
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Test Freq. | 5270 MHz Engineer | GMH
Variant | 802.11n HT-40; 13.5 MCS Temp (°C) | 30
Freg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 31
Power Setting | ART =19 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguancy | o, | Gatle | A2 | gbever | Mesmroment | poy | Hot | pat | Lt | Mg | Fast | comments
5258.517 69.2 4.6 -9.6 64.2 Peak [Scan] H FUND
5565.13026 57.8 4.7 -9.1 53.4 Peak [Scan] H Pass BE
16841.683 41.5 8.6 1.0 51.1 Peak [Scan] H | 100 0 54 -2.9 Pass NOISE
8733.467 49.0 6.1 -4.5 50.6 Peak [Scan] VvV | 100 0 54 -34 Pass NRB
4985.972 55.0 4.6 -9.9 49.7 Peak [Scan] H Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205
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Test Freq. | 5310 MHz Engineer | GMH
Variant | 802.11n HT-40; 13.5 MCS Temp (°C) | 30
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 31
Power Setting | ART =19 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguancy | T | Gatle | A2 | et | Mesmrament | poy | Hot | pat | Lot | ergn | Fase | Commens
5292.585 68.7 4.6 -9.5 63.8 Peak [Scan] H FUND
5565.13026 59.3 4.7 -9.1 54.9 Peak [Scan] H Pass BE
8733.467 49.5 6.1 -4.5 51.1 Peak [Scan] VvV | 100 0 54 -2.9 Pass NRB
16058.116 413 9.0 0.4 50.7 Peak [Scan] H | 100 0 54 -3.3 Pass NOISE
4985.972 55.1 4.6 -9.9 49.8 Peak [Scan] \Y Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205
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Peak Emission 5250 — 5350 MHz

The peak emission level is present when the EUT is in the high channel in the 5250 —
5350 MHz band in 11a mode.

Test Freq. | 5320 MHz Engineer | GMH
Variant | 802.11a; 6 Mbs Temp (°C) | 29
Freq. Range | 5250 - 5350 MHz Rel. Hum.(%) | 30
Power Setting | ART =15.5 Press. (mBars) | 996
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin | Pass T
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/m dB [Fail
5325.952 58.7 14.6 34.5 107.9 Peak [Scan] H FUND
5329.35872 47.5 14.6 34.6 96.6 Peak [Scan] \Y BE

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
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Radiated Spurious Emissions 5470 — 5725 MHz
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Test Freq. | 5500 MHz Engineer | GMH
Variant | 802.11a; 6 Mbs Temp (°C) | 30
Freg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 31
Power Setting | ART = 16.5 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin Pas_s o
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/im dB [Fail
5496.994 66.9 4.6 -9.2 62.4 Peak [Scan] \ FUND
8733.46693 49.0 6.1 -4.5 50.6 Peak [Scan] VvV | 100 0 54.0 -3.4 Pass NRB
16671.343 411 8.7 0.9 50.6 Peak [Scan] H | 100 0 54 -3.4 Pass NOISE
5122.244 54.2 4.6 9.7 491 Peak [Scan] H Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205
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Test Freq. | 5580 MHz Engineer | GMH
Variant | 802.11a; 6 Mbs Temp (°C) | 30
Freg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 31
Power Setting | ART =16.0 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguancy | T | Gatle | A2 | et | Mesmrament | poy | Hot | pat | Lot | ergn | Fase | Commens
5496.994 67.0 4.6 -9.2 62.5 Peak [Scan] H FUND
16705.411 411 8.7 1.0 50.8 Peak [Scan] H | 100 0 54.0 -3.2 Pass NOISE
8733.467 49.1 6.1 -4.5 50.7 Peak [Scan] VvV | 100 0 54 -3.3 Pass NRB
5190.381 54.5 4.6 -9.6 49.5 Peak [Scan] H Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205
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Test Freq. | 5700 MHz Engineer | GMH
Variant | 802.11a; 6 Mbs Temp (°C) | 30
Freg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 31
Power Setting | ART = 15.5 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguancy | T | Gatle | A2 | et | Mesmrament | poy | Hot | pat | Lot | ergn | Fase | Commens
5496.994 67.5 4.6 -9.2 63.0 Peak [Scan] H FUND
17216.433 41.2 8.6 1.0 50.8 Peak [Scan] VvV | 100 0 54.0 -3.2 Pass NOISE
8733.467 48.9 6.1 -4.5 50.5 Peak [Scan] VvV | 100 0 54 -3.6 Pass NRB
5122.244 54.9 4.6 -9.7 49.8 Peak [Scan] H Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205
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Test Freq. | 5500 MHz Engineer | GMH
Variant | 802.11n HT-20; 6.5 MCS Temp (°C) | 30
Freg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 31
Power Setting | ART =21 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguancy | o, | Gatle | A2 | gbever | Mesmroment | poy | Hot | pat | Lt | Mg | Fast | comments
5496.994 67.7 4.6 -9.2 63.1 Peak [Scan] H FUND
16330.661 42.0 8.9 0.3 51.1 Peak [Scan] VvV | 100 0 54.0 -2.9 Pass NOISE
8733.467 48.9 6.1 -4.5 50.5 Peak [Scan] VvV | 100 0 54 -3.5 Pass NRB
5122.244 54.1 4.6 -9.7 49.0 Peak [Scan] H Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205
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Test Freq. | 5580 MHz Engineer | GMH
Variant | 802.11n HT-20; 6.5 MCS Temp (°C) | 30
Freg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 31
Power Setting | ART =20.5 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguancy | T | Gatle | A2 | et | Mesmrament | poy | Hot | pat | Lot | ergn | Fase | Commens
5496.994 66.6 4.6 -9.2 62.0 Peak [Scan] H FUND
16739.479 40.7 8.7 1.1 50.5 Peak [Scan] VvV | 100 0 54.0 -3.5 Pass NOISE
8733.467 48.5 6.1 -4.5 50.1 Peak [Scan] VvV | 100 0 54 -3.9 Pass NRB
5122.244 53.5 4.6 -9.7 48.4 Peak [Scan] H Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205
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Test Freq. | 5700 MHz Engineer | GMH
Variant | 802.11n HT-20; 6.5 MCS Temp (°C) | 30
Freg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 31
Power Setting | ART =20 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguancy | T | Gatle | A2 | et | Mesmrament | poy | Hot | pat | Lot | ergn | Fase | Commens
5496.994 67.2 4.6 -9.2 62.7 Peak [Scan] H FUND
8733.46693 50.0 6.1 -4.5 51.6 Peak [Scan] VvV | 100 0 54.0 -24 Pass NRB
16739.479 413 8.7 1.1 51.0 Peak [Scan] VvV | 100 0 54 -3.0 Pass NOISE
5122.244 53.7 4.6 -9.7 48.6 Peak [Scan] H Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205
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Test Freq. | 5510 MHz Engineer | GMH
Variant | 802.11n HT-40; 13.5 MCS Temp (°C) | 30
Freg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 31
Power Setting | ART =21 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguancy | o, | Gatle | A2 | gbever | Mesmroment | poy | Hot | pat | Lt | Mg | Fast | comments
5496.994 67.0 4.6 -9.2 62.5 Peak [Scan] H FUND
16705.411 417 8.7 1.0 51.3 Peak [Scan] VvV | 100 0 54.0 -2.7 Pass NOISE
8733.467 49.3 6.1 -4.5 50.9 Peak [Scan] VvV | 100 0 54 -3.1 Pass NRB
5190.381 54.0 4.6 -9.6 49.0 Peak [Scan] H Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205
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Test Freq. | 5550 MHz Engineer | GMH
Variant | 802.11n HT-40; 13.5 MCS Temp (°C) | 30
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 31
Power Setting | ART =21 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguancy | T | Gatle | A2 | et | Mesmrament | poy | Hot | pat | Lot | ergn | Fase | Commens
5496.994 67.2 4.6 -9.2 62.7 Peak [Scan] H FUND
8733.46693 50.2 6.1 -4.5 51.7 Peak [Scan] VvV | 100 0 54.0 -2.3 Pass NRB
17250.501 41.5 8.6 1.2 51.2 Peak [Scan] H | 100 0 54 -2.8 Pass NOISE
5190.381 54.1 4.6 -9.6 49.1 Peak [Scan] H Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205
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Test Freq. | 5670 MHz Engineer | GMH
Variant | 802.11n HT-40; 13.5 MCS Temp (°C) | 30
Freg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 31
Power Setting | ART =20.5 Press. (mBars) | 1001
Antenna | Integral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Frequency : hiHz
mﬂumn mma 18ma

Formally measured emission peaks

Froguancy | T | Gatle | A2 | et | Mesmrament | poy | Hot | pat | Lot | ergn | Fase | Commens
5496.994 67.0 4.6 -9.2 62.5 Peak [Scan] H FUND
8733.46693 49.2 6.1 -4.5 50.8 Peak [Scan] VvV | 100 0 54.0 -3.2 Pass NRB
16126.253 41.2 9.0 0.3 50.4 Peak [Scan] VvV | 100 0 54 -3.6 Pass NOISE
5122.244 54.0 4.6 -9.7 48.9 Peak [Scan] H Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. Limit = 68.23 dBuV/m; RB = Restricted Band. Limits per 15.205
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Peak Emission 5470 — 5725 MHz

The peak emission level is present when the EUT is in the low channel in the 5250 —
5350 MHz band in 11a mode

Test Freq.5500 MHz EngineerGMH
Variant|802.1 1a; 6 Mbs Temp (°C)29
Freq. Range5470 - 5725 MHz Rel. Hum.(%)30
Power Setting ART = 16.5 Press. (mBars)996
Antennalintegral Gain 3 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
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Radiated Emissions = | .. __ Template: R55-210 PE 2400-248:3.5 i
Filzname: k:programijuniper networkstjnipsd - dewelopment wanous'E. ) taranis foo testph emib,

Formally measured emission peaks

Frequency | Raw | Cable Level | Measurement Hgt | Azt Limit | Margin | Pass

MHz | dBuV | Loss |AF 9B| 4Buvim Type Pol | ¢m | Deg |dBuVim| dB | /Fail [COMMents
5505.261 63.3 | 14.6 | 348 | 1128 Peak [Scan] H FUND
5720.91182 | 48.3 | 14.7 | 35.0 98.0 Peak [Scan] H NOISE

Legend:| TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

PK = Peak emissions of Fundamental
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5.1.7.2. Radiated Spurious Emissions — 30MHz — 1000MHz

FCC, Part 15 Subpart C §15.205/ §15.209
Industry Canada RSS-210 §2.2

Test Procedure

Testing 30M-1 GHz was performed in a 3-meter anechoic chamber using a CISPR compliant
receiver. Preliminary radiated emissions were measured on every azimuth and with the
receiving antenna in both horizontal and vertical polarizations. To further maximize
emissions the receive antenna was varied between 1 and 4 meters. The emissions are
recorded with receiver in peak hold mode. Emissions closest to the limits are measured in the
quasi-peak mode with the tuned receiver using a bandwidth of 120 kHz. Only the highest
emissions relative to the limit are listed. The anechoic chamber test set-up is identified in
Section 6 Test Set-Up Photographs.

The EUT had two methods of powering on ac/dc converter and Power over Ethernet (POE).
Both modes were tested for emissions below 1GHz.

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting
Amplifier Gain from the measured reading. In this test facility, the Antenna Factor, Cable
Loss, and Amplifier Gains are loaded into the Rohde & Schwarz Receiver and the corrected
field strength can be read directly on the receiver.

FS =R+ AF + CORR

where:
FS = Field Strength
R = Measured Receiver Input Amplitude
AF = Antenna Factor
CORR = Correction Factor = CL — AG + NFL
CL = Cable Loss
AG = Amplifier Gain

For example:

Given a Receiver input reading of 51.5dBuV; Antenna Factor of 8.5dB; Cable
Loss of 1.3dB; Falloff Factor of 0dB, an Amplifier Gain of 26dB and Notch Filter
Loss of 1dB. The Field Strength of the measured emission is:
FS=515+85+1.3-26.0 +1 =36.3dBuV/m
Conversion between dBuV/m (or dBuV) and pV/m (or uV) are done as:
Level (dBuV/m) = 20 * Log (level (uV/m))

40 dBpV/m = 100uV/m
48 dBuV/m = 250uV/m
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Radiated Emission Measurement Setup — Below 1 GHz

Test
i Antenna
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Test Freq. |2437 MHz Engineer (GMH
Variant (Digital Emissions Temp (°C) (29
Freq. Range |30 MHz - 1000 MHz Rel. Hum.(%) (30
Power Setting |ART = 23 Press. (mBars) (996
Antenna |Integral Gain 2 dBi Duty Cycle (%)
Test Notes 1
Test Notes 2
I}IIIC@M 55 gsum Vasona by EMiSoft 16 Sep 11 17:00 -
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Radiated Emissions Template: CISPR2E RE WiHz - 1GHz]
Filename: k- pregramijuniper networkcshinipl3 - development vanous'd. Jtaranis fec testuls 200

Formally measured emission peaks

Raw | Cable Level Measurement Hot | Azt Limit Margin | Pass
Freqency MHz| By | [oss [AF ®B| BWm Type Pol | ' | Deg | BMIm | a8 | JFail |Comments
57.535 57.9 3.8 -23.7 38.0 Quasi Peak \Y% 98 86 40.5 2.5 Pass

Legend: | DIG = Digital Device Emission; TX = Transmitter Emission; FUND = Fundamental Frequency

NRB = Non-Restricted Band, Limit is 20 dB below Fundamental; RB = Restricted Band
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Specification

Limits

§15.205 (a) Except as shown in paragraph (d) of 15.205 (a), only spurious emissions are
permitted in any of the frequency bands listed.

§15.205 (a) Except as shown in paragraphs (d) and (e) of this section, the field strength of
emissions appearing within these frequency bands shall not exceed the limits shown in
Section §15.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in Section 15.209 shall be demonstrated using measurement instrumentation
employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission
limits in Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisions in Section 15.35 apply to these measurements.

§15.209 (a) Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table.

§15.209 (a) and RSS-Gen §2.2 Limit Matrix

Frequency(MHz) Field Strength Field Strength Measurement Distance
(uV/m) (dBuV/m) (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Laboratory Measurement Uncertainty for Radiated Emissions

| Measurement uncertainty

| +5.6/-4.5dB |

Traceability

Method

Test Equipment Used

Measurements were made per work
instruction WI-03 ‘Measurement of
Radiated Emissions’

0088, 0158, 0134, 0304, 0311, 0315, 0310,
0312
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5.1.8. AC Wireline Conducted Emissions (150 kHz — 30 MHz)

FCC, Part 15 Subpart C §15.207
Industry Canada RSS-Gen §7.2.2

Test Procedure

The EUT is configured in accordance with ANSI C63.4. The conducted emissions are
measured in a shielded room with a spectrum analyzer in peak hold in the first instance.
Emissions closest to the limit are measured in the quasi-peak mode (QP) with the tuned
receiver using a bandwidth of 9 kHz. The emissions are maximized further by cable
manipulation. The highest emissions relative to the limit are listed.

Test Measurement Set up

EUT LISN Receiver

T 115 Vac 60 Hz

Measurement set up for AC Wireline Conducted Emissions Test

Measurement Results for AC Wireline Conducted Emissions (150 kHz — 30 MHz)

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

Not required - EUT is POE only.
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Specification

Limit

the power terminal.

§15.207 (a) Except as shown in paragraphs (b) and (c) of this section, for an intentional
radiator 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 uQ line impedance stabilization network (LISN), see
§15.207 (a) matrix below. Compliance with the provisions of this paragraph shall be based
on the measurement of the radio frequency voltage between each power line and ground at

The radio frequency voltage that is conducted back into the AC power lines in the
frequency range of 0.15 MHz to 30 MHz shall not exceed the limits shown in the table
below. The tighter limit applies at the frequency range boundaries.

§15.207 (a) and Limit Matrix
The lower limit applies at the boundary between frequency ranges

Frequency of Emission (MHz) Conducted Limit (dBpuV)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency

Laboratory Measurement Uncertainty for Conducted Emissions

| Measurement uncertainty | +2.64 dB |
Traceability
Method Test Equipment Used

work instruction WI-EMC-01
‘Measurement of Conducted
Emissions’

Measurements were made per 0158, 0184, 0287, 0190, 0293, 0307
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6. PHOTOGRAPHS

6.1. Conducted Test Setup

=" e
B e
. J | -
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6.2. Radiated Test Setup > 1 GHz
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7. TEST EQUIPMENT DETAILS

Asset # Instrument Manufacturer Part # Serial #
0088 Spectrum Analyzer Hewlett Packard 8564E 3410A00141
0134 Amplifier Com Power PA 122 181910
0158 poarometer Control Co. 4196 E2846
0287 EMI Receiver Rhode & Schwartz ESIB 40 100201
0252 SMA Cable Megaphase Sucoflex 104 None
0310 2m SMA Cable Micro-Coax  |UFAZIOADD787 209089-001
0312 3m SMA Cable Micro-Coax UFAZ et 11871 209092-001
0313 Coupler Hewlett Packard 86205A 3140A01285
0314 30dB N-Type ARRA N9444-30 1623

Attenuator
0070 Power Meter Hewlett Packard 437B 3125U11552
0116 Power Sensor Hewlett Packard 8485A 3318A19694
0117 Power Sensor Hewlett Packard 8487D 3318A00371
0184 Pulse Limiter Rhode & Schwartz ESH3z2 357.8810.52
0190 LISN Rhode & Schwartz ESH3z5 836679/006
0293 BNC Cable Megaphase 1689 1GVT4 15F50B001
0301 5.6 GHz Notch Filter Micro-Tronics RBC50704 001
0302 5.25 GHz Notch Filter Micro-Tronics BRC50703 002
0303 5.8 GHz Notch Filter Micro-Tronics BRC50705 003
0304 2.4GHzHz Notch Filter Micro-Tronics - 001
0307 BNC Cable Megaphase 1689 1GVT4 15F50B002
0335 1-18GHz Horn Antenna ETS- Lindgren 3117 00066580
0337 Amplifier MiCOM Labs -~ -
0338 Antenna Sunol Sciences JB-3 A052907
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