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Section 1: Overview

The samples were assessed against the tests under the requirements of the following specifications:

Emission

CFRA47 Part 15.247
RSS247 Issue 2: Feb 2017

RSS-Gen Issue 4 Amendment 1: Mar 15, 2018

Measurements were made in accordance with
e ANSIC63.10:2013
. FCC KDB 662911 D01 v02r01

o KDB 558074 DO1: DTS measurement guidance v04 (May 2, 2017)
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Section 2: Assessment Information

2.1 General

This report contains an assessment of an apparatus against Electromagnetic Compatibility Standards based upon tests

carried out on the samples submitted. The testing was performed by and for the use of Cisco systems Inc:

With regard to this assessment, the following points should be noted:

a)

b)

c)

d)

e)

The results contained in this report relate only to the items tested and were obtained in the period between the
date of the initial assessment and the date of issue of the report. Manufactured products will not necessarily
give identical results due to production and measurement tolerances.

The apparatus was set up and exercised using the configuration and modes of operation defined in this report
only.

Where relevant, the apparatus was only assessed using the susceptibility criteria defined in this report and the
Test Assessment Plan (TAP).

All testing was performed under the following environmental conditions:

Temperature 15°C to 35°C (54°F to 95°F)
Atmospheric Pressure  860mbar to 1060mbar (25.4" to 31.3")
Humidity 10% to 75*%

*[Where applicable] For ESD testing the humidity limits used were 30% to 60% and for EFT/B tests the
humidity limits used were 25% to 75%.

All AC testing was performed at one or more of the following supply voltages:

110V 60 Hz (+/-20%)

Units of Measurement

The units of measurements defined in the appendices are reported in specific terms, which are test dependent. Where

radiated measurements are concerned these are defined at a particular distance. Basic voltage measurements are
defined in units of [dBuV]

As an example, the basic calculation for all measurements is as follows:

Emission level [dBuV] = Indicated voltage level [dBuV] + Cable Loss [dB] + Other correction factors [dB]

The combinations of correction factors are dependent upon the exact test configurations [see test equipment lists for

further details] and may include:-

Antenna Factors, Pre Amplifier Gain, LISN Loss, Pulse Limiter Loss and Filter Insertion Loss..

Note: to convert the results from dBuV/m to uv/m use the following formula:-

Level in uV/m = Common Antilogarithm [(X dBuV/m)/20] =Y uV/m
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Measurement Uncertainty Values

CISCO

voltage and power measurements

+2dB

conducted EIRP measurements

+1.4dB

radiated measurements

+3.2dB

freque ncy measurements

+2.410-7

temperature measurements

+0.54°

humidity measurements

+2.3%

DC and low frequency measurements

+2.5%

Where relevant measurement uncertainty levels have been estimated for tests performed on the apparatus. This
uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level using a

coverage factor of k=2.

Radiated emissions (expanded uncertainty, confidence interval 95%)

30 MHz - 300 MHz +/- 3.8 dB
300 MHz - 1000 MHz +/- 4.3 dB
1 GHz-10 GHz +/- 4.0 dB
10 GHz - 18GHz +/- 8.2 dB
18GHz - 26.5GHz +/- 4.1 dB
26.5GHz - 40GHz +/- 3.9 dB

Conducted emissions (expanded uncertainty, confidence interval 95%)

30 MHz — 40GHz +/- 0.38 dB

A product is considered to comply with a requirement if the nominal measured value is below the limit line. The product
is considered to not be in compliance in case the nominal measured value is above the limit line.

This report must not be reproduced except in full, without written approval of Cisco Systems.

Page No: 5 of 61

This document is uncontrolled. Please refer to the electronic copy within EDCS for the most up to date version.
Cisco Systems, Inc. Company Confidential



Radio Test Report No: EDCS — 12749690 T

CISCO

2.2 Date of testing
08-Jan-18 - 28-Feb-18

2.3 Report Issue Date
22-Mar-18

Cisco uses an electronic system to issue, store and control the revision of test reports. This system is called the
Engineering Document Control System 12749690. The actual report issue date is embedded into the original file on
EDCS. Any copies of this report, either electronic or paper, that are not on EDCS must be considered uncontrolled.

2.4 Testing facilities
This assessment was performed by:

Testing Laboratory
Cisco Systems, Inc.,
125 West Tasman Drive
San Jose, CA 95134, USA

Registration Numbers for Industry Canada

Cisco System Site Address Site Identifier
Building P, 10m Chamber 125 West Tasman Dr Company #: 2461N-2
San Jose, CA 95134
Building P, 5m Chamber 125 West Tasman Dr Company #: 2461N-1
San Jose, CA 95134
Building I, 5m Chamber 285 W. Tasman Drive Company #: 2461M-1
San Jose, California 95134

Test Engineers
Jose Aguirre

2.5 Equipment Assessed (EUT)
AIR-AP4800-A-K9
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2.6 EUT Description

The Cisco Aironet 802.11ac Dual Band Access Point with Bluetooth LE supports the following modes of operation. The
modes are further defined in the radio Theory of Operation. The modes included in this report represent the worst case
data for all modes. Data is recorded at the lowest supported data rate for each mode. This report covers operation on
channel 1-11.

GFSK 1Mbps

The following antennas are supported by this product series.
The data included in this report represent the worst case data for all antennas.

HOST PID | Part ANTENNA PID An'genna Gain
Radio | Frequency Number - Please | Part Antenna Type (includes
align Host(s) with Number antenna cable
antenna(s) loss)
2.4 GHz . . .
BLE 2.4 GHz TX/RX: Internal BLE Single port, single band omni 5 5 dBi
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Section 3: Result Summary

3.1 Results Summary Table

Conducted emissions

Basic Standard Technical Requirements / Details Result
FCC 15.247 6dB Bandwidth:
RSS-247 Systems using digital modulation techniques may operate in the Pass
LP0002:3.10.1(6.2.1) | 2400-2483.5MHz band. The minimum 6dB bandwidth shall be at least 500 kHz.
FCC 15.247 99% & 26 dB Bandwidth:
RSS-247 The 99% occupied bandwidth is the frequency bandwidth such that, below its
lower and above its upper frequency limits, the mean powers are each equal to
0.5% of the total mean power of the given emission. There is no limit for 99%
OBW. Pass
The 26 dB emission is the width of the emission that is constrained by the
frequencies associated with the two outermost amplitude points (upper and lower
frequencies) that are attenuated by 26 dB relative to the maximum level
measured in the fundamental emission.
FCC 15.247 Output Power:
RSS-247 15.247 The maximum conducted output power of the intentional radiator for
LP0002:3.10.1(2.3) systems using digital modulation in the 2400-2483.5 MHz band shall not exceed
1 Watt (30dBm). If transmitting antennas of directional gain greater than 6 dBi
are used, the maximum conducted output power shall be reduced by the amount
in dB that the directional gain of the antenna exceeds 6 dBi. Pass
RSS-247 For DTSs employing digital modulation techniques operating in the
band 2400-2483.5 MHz, the maximum peak conducted output power shall not
exceed 1W. Except as provided in Section 5.4(5), the e.i.r.p. shall not exceed 4
W.
FCC 15.247 Power Spectral Density:
RSS-247 For digitally modulated systems, the power spectral density conducted from the | 5o
LP0002:3.10.1(6.2.2) | intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz
band during any time interval of continuous transmission.
FCC 15.247 Conducted Spurious Emissions / Band-Edge:
RSS-247 In any 100 kHz bandwidth outside the frequency band in which the spread
LP0002:3.10.1(5)/2.8 | spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20
dB below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power, based on either an RF conducted or a radiated Pass
measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph
shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
815.209(a) is not required
FCC 15.247 Restricted band:
RSS-247 Unwanted emissions falling within the restricted bands, as defined in FCC 15.205 | ,,_ o
FCC 15.205 (a) and RSS-Gen 8.10 must also comply with the radiated emission limits
RSS-Gen specified in FCC 15.209 (a) and RSS-Gen 8.9.
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Radiated Emissions (General requirements)

CISCO

Basic Standard

Technical Requirements / Details

Result

FCC 15.209
RSS-Gen
LP0002

TX Spurious Emissions:

Except as provided elsewhere in this subpart, the emissions from an intentional
radiator shall not exceed the field strength levels specified in the filed strength
limits table in this section. Unwanted emissions falling within the restricted bands,
as defined in FCC 15.205 (a) and RSS-Gen 8.10 must also comply with the
radiated emission limits specified in FCC 15.209 (a) and RSS-Gen 8.9.

Pass

RSS-Gen
LP0002

RX Spurious Emissions:

RSS-Gen 8.9 Except when the requirements applicable to a given device state
otherwise, emissions from licence-exempt transmitters shall comply with the field
strength limits shown in Table 4 and Table 5 below. Additionally, the level of any
transmitter emission shall not exceed the level of the transmitter’s fundamental
emission.

RSS-Gen 8.10 Unwanted emissions that fall into restricted bands of Table 6
shall comply with the limits specified in RSS-Gen; and (¢ ) Unwanted emissions
that do not fall within the restricted frequency bands of Table 6 shall comply
either with the limits specified in the applicable RSS or with those specified in this
RSS-Gen.

Pass

FCC 15.207
RSS-Gen
LP0002

AC conducted Emissions:

Except when the requirements applicable to a given device state otherwise, for
any radio apparatus equipped to operate from the public utility AC power supply,
either directly or indirectly (such as with a battery charger), the radio frequency
voltage of emissions conducted back onto the AC power lines in the frequency
range of 0.15 MHz to 30 MHz shall not exceed the limits shown in the table in
these sections. The more stringent limit applies at the frequency range
boundaries.

Pass

* MPE calculation is recorded in a separate report
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Section 4: Sample Details

Note: Each sample was evaluated to ensure that its condition was suitable to be used as a test sample prior to the
commencement of testing.
4.1 Sample Details

Sample . . Hardware Firmware Software Serial
No. Equipment Details Manufacturer Rev. Rev. Rev. Number
S01 AIR-AP4800-A-K9 Cisco Systems P2 9.181 8.7.1.48 FOC21291N04
AIR-PWR50
S02* Pn: 341-100460-01 Delta A0 NA NA DAB2016S1GQ

(*) S02 is support equipment Power supply for EUT S01

4.2 System Details

System # Description Samples
1 AIR-AP4800-A-K9 S01
AIR-PWR50
2 Pn: 341-100460-01 S02

4.3 Mode of Operation Details

Mode# Description Comments
1 Continuous Transmitting | Continuous Transmitting 298% duty cycle

Measurements were made in accordance with
e ANSIC63.10:2013
e FCCKDB 662911 D01 v02r01
e KDB 558074 DO1: DTS measurement guidance v04 (May 2, 2017)
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Appendix A: Emission Test Results
Conducted Test Setup Diagram
2.4G-2.5G
Notch Filter
5.15G-5.35G
- Notch Filter _ ||
specm | | U0 L R = e ] our
Analyzer P ) Switch 5.47G-5.725G Switch P ) ||
Combiner . Combiner
Notch Filter
5.725G-5.875G
Signal 1 Circulator Notch Filter
Generator Pass through cable

Target Maximum Channel Power

The following table details the maximum supported Total Channel Power for all operating modes.

Maximum Channel Power
(dBm EIRP)

Frequency (MHz)
Operating Mode 2402 2426 2480

BLE GFSK, 1 Mbps 8 8 8
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A.1 6dB Bandwidth
15.247 | RSS-247 / LP0002:3.10.1(6.2.1) Systems using digital modulation techniques may operate in the
2400-2483.5MHz band. The minimum 6dB bandwidth shall be at least 500 kHz.
Test Procedure
Ref. KDB 558074 D01 DTS Meas Guidance v03r05
ANSI C63.10: 2013
6 BW
Test Procedure
1. Set the radio in the continuous transmitting mode.
2. Allow the trace to stabilize.
3. Setting the x-dB bandwidth mode to -6dB within the measurement set up function.
4. Select the automatic OBW measurement function of an instrument to perform bandwidth measurement.
5. Capture graphs and record pertinent measurement data.
Ref. KDB 558074 D01 DTS Meas Guidance v03r05
ANSI C63.10: 2013 section 11.8.2 Option 2
6 BW
Test parameters
X dB BW = 6dB (using the OBW function of the spectrum analyzer)
Span = Large enough to capture the entire EBW
RBW = 100 KHz
VBW = 3 x RBW
Sweep = Auto couple
Detector = Peak or where practical sample shall be used
Trace = Max. Hold
System o System under Support
y Description Samples y p.p
Number test equipment
L EUT S01 1 O]
Support S02 O ¥
Tested By : Date of testing:
Jose Aguirre 08-Jan-18 - 08-Jan-18
Test Result : PASS

See Appendix C for list of test equipment
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Frequency Data Rate | 6dB BW | Limit | Margin
(MHz) Mode (Mbps) MHz) | «H2) | (mH2)
2402 GFSK, 1 Mbps 1 0.7 >500 0.2
2426 | GFSK, 1 Mbps 1 | 07 |ss00]| o2
2480 | GFSK, 1 Mbps 1 | 07 |s>s00]| o2

6dB Bandwidth, 2402 MHz, GFSK, 1 Mbps
— Keysight Spectrum Analyzer - Occupied BW — (Prototype - Limited Sae Allowed) =N "]
éeer Freq2_4g[m(]0 - Ce_nter?:éa{lz',aozoooooo GHz Radio Std: None Frequency

NFE —»—- Trig: Free Run

#IFGain:Low #Atten: 10 dB

Ref 20.00 dBm

Center 2.402 GHz

#Res BW 100 kHz

Occupied Bandwidth

1.0679 MHz

Radio Device: BTS

#VBW 300 kHz

Total Power

Transmit Freq Error -20.460 kHz % of OBW Power
x dB Bandwidth 713.0 kHz x dB

STATUS

Center Freq
2.402000000 GHz
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6dB Bandwidth, 2426 MHz, GFSK, 1 Mbps

— Keysight Spectrum Analyz (Prototype - Limited Sale Allowed) ===
i RL R C C SENSE:INT]
Center Freq: 2.426000000 GHz Radio Std: None Frequency
—— Trig: FreeRun
#FGain:Low #Atten: 10 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.426000000 GHz

Center 2.426 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 14.0 dBm
1.0755 MHz

Transmit Freq Error -21.837 kHz % of OBW Power 99.00 %
x dB Bandwidth 711.0 kHz x dB -6.00 dB

MsSG STATUS

== Keysight Spectrum Analyzer - Occupied BW (Prototype - Limited Sale Allowed) =
(] C SENSE:INT]
Center Freq: 2.480000000 GHz Radio Std: None Frequency
—»— Trig: FreeRun
#Atten: 10 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.480000000 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 13.8 dBm
1.0766 MHz

Transmit Freq Error -21.733 kHz % of OBW Power 99.00 %
x dB Bandwidth 737.2 kHz x dB -6.00 dB

MSG STATUS
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A.2 99% and 26dB Bandwidth

The 99% occupied bandwidth is the frequency bandwidth such that, below its lower and above its upper frequency
limits, the mean powers are each equal to 0.5% of the total mean power of the given emission. There is no limit for 99%
OBW.

The 26 dB emission is the width of the emission that is constrained by the frequencies associated with the two
outermost amplitude points (upper and lower frequencies) that are attenuated by 26 dB relative to the maximum level
measured in the fundamental emission.

Test Procedure

Ref. ANSI C63.10: 2013

26 BW & 99% BW
Test Procedure

1. Set the radio in the continuous transmitting mode.

2. Allow the trace to stabilize.

3. Setting the x-dB bandwidth mode to -26dB & OBW to 99% within the measurement set up function.

4. Select the automatic OBW measurement function of an instrument to perform bandwidth measurement.
5. Capture graphs and record pertinent measurement data.

Ref. ANSI C63.10: 2013 section 6.9.3

26 BW & 99% BW
Test parameters

X dB BW = -26dB (using the OBW function of the spectrum analyzer)
OBW = 99%

Span = 1.5 to 5 times the OBW

RBW = 1% to 5% of the OBW

VBW 2 3 x RBW

Sweep = Auto couple

Detector = Peak or where practical sample shall be used

Trace = Max. Hold

System . System under Support
Description Samples .
Number test equipment
L EUT s01 1 [l
Support S02 O 1
Tested By : Date of testing:
Jose Aguirre 08-Jan-18 - 08-Jan-18

Test Result : PASS

See Appendix C for list of test equipment
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Frequency Data Rate | 26dB BW | 99% BW
(MH2) Mode (Mbps) (MH2) (MHz)
2402 GFSK, 1 Mbps 1 1.3 1,047
2426 | GFSK, 1 Mbps 1 13 | 1.059
2480 | GFSK, 1 Mbps 1 13 | 1.059

26dB / 99% Bandwidth, 2402 MHz, GFSK, 1 Mbps
= Kayeight Spectrum Analyzer - Gccupied BW - ]

Frequency

(Protatype - Limited Sale Allowed)

402000000 G Center Freq: 2.402000000 GHz Radio Std: None
Ni Trig: Free Run

#FGain:Low #Atten: 10 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.402000000 GHz|

Center 2.402 GHz
HRes BW 51 kHz

Span 5 MHz

#VBW 200 kHz #Sweep 55

Total Power 15.1 dBm

Occupied Bandwidth
1.0465 MHz
-22.628 kHz
1.332 MHz x dB

% of OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

26dB / 99% Bandwidth, 2426 MHz, GFSK, 1 Mbps

" Keysight Specirum Analyzar - Dccupied BW (Prototype - imited Sale Allowed) = s ]

WA
Center Freq 2.426000000 Center Freq: 2.426000000 GHz
NFE - Trig: Free Run

#Atten: 10 dB

Radio Sta: None Frequency

Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.426000000 GHz.

HiRes BW 51 kHz #VBW 200 kHz #Sweep 55

Total Power 15.0 dBm

Occupied Bandwidth
1.0588 MHz
-21.382 kHz
1.340 MHz x dB

% of OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

=3 STATUS
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26dB / 99% Bandwidth, 2480 MHz, GFSK, 1 Mbps

— Keysight Spectrum Analyzer - Occupsed BW (Protatype - Linited Sala Allowed) [ T ]
AL F RRE MSE-INT
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency

NFE Trig: Free Run

HIFGain:Low #Atten: 10 dB Radio Device: BTS

Ref 20.00 dBm

CenterFreq
2.480000000 GHz

Center 2.48 GHz ) Span 5 MHz
HRes BW 51 kHz #VBW 200 kHz #Sweep 5 s|

Occupied Bandwidth Total Power 14.9 dBm
1.0585 MHz

Transmit Freq Error -23.207 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.335 MHz x dB -26.00 dB

MSG) STATUS
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A.3 Maximum Conducted Output Power

15.247 | RSS-247 section 5.4 / LP0002:3.10.1(2.3) The maximum conducted output power of the intentional radiator
for systems using digital modulation in the 2400-2483.5 MHz band shall not exceed 1 Watt (30dBm). If transmitting
antennas of directional gain greater than 6 dBi are used, the maximum conducted output power shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

As an alternative to a peak power measurement, compliance can be based on a measurement of the maximum
conducted output power. The maximum conducted output power is the total transmit power delivered to all antennas
and antenna elements, averaged across all symbols in the signaling alphabet when the transmitter is operating at its
maximum power control level. Power must be summed across all antennas and antenna elements. The average must
not include any time intervals during which the transmitter is off or transmitting at a reduced power level. If multiple
modes of operation are implemented, the maximum conducted output power is the highest total transmit power
occurring in any mode.

The maximum supported antenna gain is 2.5dBi. The peak correlated gain for each mode is listed in the table below.
Test Procedure

Ref. KDB 558074 D01 DTS Meas Guidance v03r05
ANSI C63.10: 2013

Maximum Conducted Output power
Test Procedure

1. Set the radio in the continuous transmitting mode at full power

2. Compute power by integrating the spectrum across the EBW (or alternatively entire 99% OBW) of the signhal using
the instrument’s band power measurement function. The integration shall be performed using the spectrum analyzer
band-power measurement function with band limits set equal to the EBW or the OBW band edges.

3. Capture graphs and record pertinent measurement data.

Ref. 558074 D01 DTS Meas Guidance v03r05 section 9.2 Method AVGSA-1
ANSI C63.10: 2013 section 11.9.2 Method AVGSA-1

Maximum Conducted Output power
Test parameters

Span = >1.5 times the OBW

RBW = 3MHz

VBW = 3 x RBW

Sweep = Auto couple

Detector = Peak

Allow trace to fully stabilize

Use peak marker function to determine the Peak amplitude level

The “measure-and-sum technique” is used for measuring in-band transmit power of a device. Inthe measure-and-sum
approach, the conducted emission level is measured at each antenna port. The measured results at the various
antenna ports are then summed mathematically to determine the total emission level from the device. Summing is
performed in linear power units. (See ANSI C63.10 section 14.3 for Guidance)

System . System under Support
Description Samples .

Number test equipment

L EUT s01 1 ]

Support S02 O M|

Tested By : Date of testing:

Jose Aguirre 08-Jan-18 - 08-Jan-18

Test Result : PASS

See Appendix C for list of test equipment
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N « m
~ 8 (T) c g
> < 3 8 g py ~
= s 2| 68 E 2
o %) Q x o m 2
S g 2= & (el z c
g g el 2| =8 2| @
i < o ® x o O £ (]
Mode ~ [ORNO] - - o ) =
2402 GFSK, 1 Mbps 1]25 Je62 |87 |36 27.3
2426 | GESK, 1 Mbps [1]25 |62 |87 [3 o273
2480 | GFSK, 1 Mbps [1]25 |61 Jse |36 [274

Maximum Transmit Power, 2402 MHz, GFSK, 1 Mbps

‘= Keysight Spectrum Analyzer - Channel Power
RL RF 5

Ref 20.00 dBm

‘Center 2.402 GHz

(Prototype - Limited Sale Allowed) =

C!mer-F-r!-l;:-Zlﬂiﬂﬂmmﬂ GHz Radio Std: None
- 1rig: Free Run
AFGain:Low #Atten: 20 dB

AvglHold: 100100
Radio Device: BTS

Span 5 MHz

# #VEW 3 MHz #Sweep 100 ms|

Channel Power Power Spectral Density

6.24 dBm /1.332 MHz

MsG

-55.01 dBm /Hz

sTATUS
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Maximum Transmit Power, 2426 MHz, GFSK, 1 Mbps

(Prototype - Limited Sale Allowed) ===
SENSE:INT|
Center Freq: 2.426000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 100/100
#FGain:Low #Atten: 20 dB Radio Device: BTS

Mkr1 2.4259833 GHz

— Keysight Spectrum Analyzer -

Ref 15.00 dBm

Center 2.426 GHz
#Res BW 1 MHz #/BW 3 MHz

Channel Power Power Spectral Density

6.23 dBm /1.34 MHz -55.05 dBm /Hz

MsSG STATUS

Maximum Transmit Power, 2480 MHz, GFSK, 1 Mbps

== Keysight Spectrum Anal nel Power (Prototype - Limited Sale Allowed) == ="
i RL R 2 DC | C SENSE:INT]
Center Freq 2 Center Freq: 2.480000000 GHz Radio Std: None Frequency
—»— Trig: FreeRun Avg|Hold: 100/100
#Atten: 20 dB Radio Device: BTS

Mkr1 2.480025 GHz
Ref 20.00 dBm 6.3663 dBm

Center Freq
2.480000000 GHz

#VBW 3 MHz

Channel Power Power Spectral Density

6.06 dBm /1.335 MHz -55.20 dBm /Hz

MSG STATUS
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A.4 Power Spectral Density

15.247 | RSS-247 / LP0002:3.10.1(6.2.2) For digitally modulated systems, the peak power spectral density conducted
from the intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of
continuous transmission.

Test Procedure

Ref. KDB 558074 D01 DTS Meas Guidance v03r05
ANSI C63.10: 2013

Power Spectral Density
Test Procedure

1. Set the radio in the continuous transmitting mode at full power
2.Configure Spectrum analyzer as per test parameters below and Peak search marker
3. Capture graphs and record pertinent measurement data.

Ref. 558074 D01 DTS Meas Guidance v03r05 section 10.2 Peak PSD
ANSI C63.10: 2013 section 11.10.2 Peak PSD

Power Spectral Density
Test parameters

Span = >1.5 times the OBW

RBW = 3 kHz < RBW < 100 kHz.

VBW = 3 x RBW

Sweep = Auto couple

Detector = Peak

Allow trace to fully stabilize

Use peak marker function to determine the Peak amplitude level

The “Measure and add 10 log(N) dB technique”, where N is the number of outputs, is used for measuring in-band Power
Spectral Density. (See ANSI C63.10 section 14.3.2.3)

System o System under Support
Description Samples .

Number test equipment

L EUT s01 1 [l

Support S02 O] 1

Tested By : Date of testing:

Jose Aguirre 08-Jan-18 - 08-Jan-18

Test Result : PASS

See Appendix C for list of test equipment
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CISCO
Data | Antenna PSD/

Frequency Rate Gain Antenna Total PSD Limit Margin
(MH2z) Mode (Mbps) dBi (dBm/3kHz) | (dBm/3kHz) | (dBm/3kHz) (dB)
2402 GFSK, 1 Mbps 1 2.5 -3.0 -0.5 8.0 8.5
2426 |GFsk,iMbps | 1 | 25 | 35 | 10 | 8o 9.0
2480 |GFsk,iMbps | 12 | 25 | 30 | o5 | 80 8.5

Power Spectral Density, 2402 MHz, GFSK, 1 Mbps

' Keysight Spectrum Analyzer - Swept SA (Protatype - Limited Sale Allowed) o | @ [t

d RL RF 50 C CORREC SENSE:INT]
" Frequency

Center Freq 2.4000 z #Avg Type: RMS
Mkr1 2.401 730 GHz Auto Tune

NFE PNO: Wide —»— 1rig: Free Run Avg|Hold: —-/2
Ref 10.00 dBm -3.023 dBm

IFGain:Low #Atten: 20 dB

CenterFreq
2.402000000 GHz

1
" Lbﬂ.]pﬂw"u'u?ﬁﬂ'ﬂ’h L | .
»HJL J:N!.'\Wl“’”LM ' hu'hﬂkm‘ﬂ

StartFreq

lﬂﬂr.llv_ -|
k 2.401000000 GHz

AN
1“-'\” ] Stop Freq
| hr.-’J“""Jh‘ﬂlﬂ‘—“rw 2.403000000 GHz

i,

i
CF Step

200.000 kHz

Span 2.000 MHz||5E) Lin

#VBW 10 kHz #Sweep 10.00 s (601 pts) _

MSG STATUS
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Power Spectral Density, 2426 MHz, GFSK, 1 Mbps

= Keysight szdlum  Analyzer - Swepl SA (Prototype - Limited Sale Allowed)
m RL CORREC SENSE:INT]|
Center Freq 2. 426000000 GHz presupNpEES
NFE PNO: Wide ~—»— 1rig: Free Run Avg|Hold: /2

IFGain:Low #Atten: 20 dB

Mkr1 2.425 727 GHz
Ref 10.00 dBm -3.497 dBm

‘ 1
Lt
I-Jh'l”fL el o M ]

Low” W
M b

W,
JLJh |J Y I,

W

Stop Freq
2.427000000 GHz

)

JE—
CF Step

200.000 kHz

Auto Man

.
£
I§|

Scale Type

.
5

canter 2.426000 GHz Span 2.000 MHz |5
#VBW 10 kHz #Sweep 10.00 s (601 pts)

MsSG STATUS

Power Spectral Density, 2480 MHz, GFSK, 1 Mbps
== Keysight Spectlum Ana\yzer Swept SA (Prototype - Limited Sale Allowed)
m RL SENSE:INT]

Center Freq 2 4800 000 GHz #Avg Type: RMS

NFE PNO: Wide ~»- 1rig: FreeRun Avg|Hold: —/2
IFGain:Low #Atten: 20 dB

Mkr1 2.479 723 GHZ Auto Tune
Ref 10.00 dBm 3001 dBm

] CenterFreq
& 2480000000 GHz

J‘| wu. Lot i J'h',gl f ““lflnhﬂ""'.wu\,!
L §

|

wa‘

StartFreq

g 2.479000000 GHz
*n'd\

| Stop Freq
(ol | S A 2.481000000 GHz

I'hr‘f

CF Step
200.000 kHz
Man

E

.
E
I§|

Scale Type

Center 2.480000 GHz Span 2.000 MHz|[S

#VBW 10 kHz #Sweep 10.00 s (601 pts) _

MSG STATUS
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A.5 Conducted Spurious Emissions

15.205/ 15.209 / LP0002 - Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must
also comply with the radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)).

RSS-Gen 8.9: Except when the requirements applicable to a given device state otherwise, emissions from
licence-exempt transmitters shall comply with the field strength limits shown in Table 4 and Table 5 below. Additionally,
the level of any transmitter emission shall not exceed the level of the transmitter's fundamental emission.

RSS-Gen 8.10 (b) Unwanted emissions that fall into restricted bands of Table 6 shall comply with the limits specified in
RSS-Gen; and (c) Unwanted emissions that do not fall within the restricted frequency bands of Table 6 shall comply
either with the limits specified in the applicable RSS or with those specified in this RSS-Gen.

Use formula below to substitute conducted measurements in place of radiated measurements
E[dBuV/m] = EIRP[dBm] - 20 log(d[meters]) + 104.77, where E = field strength and d = 3 meter

1) Average Plot, Limit=-41.25 dBm eirp
2) Peak plot, Limit = -21.25 dBm eirp

Test Procedure

Ref. KDB 558074 D01 DTS Meas Guidance v03r05
ANSI C63.10: 2013

Conducted Spurious Emissions
Test Procedure

1. Connect the antenna port(s) to the spectrum analyzer input.

2. Place the radio in continuous transmit mode

3. Configure Spectrum analyzer as per test parameters below (be sure to enter all losses between the transmitter output
and the spectrum analyzer).

4. Use the peak marker function to determine the maximum spurs amplitude level.

5. The “measure-and-sum technique” is used for measuring in-band transmit power of a device. Inthe
measure-and-sum approach, the conducted emission level is measured at each antenna port. The measured results at
the various antenna ports are then summed mathematically to determine the total emission level from the device.
Summing is performed in linear power units. The worst case output is recorded. (see ANSI C63.10 2013 section
14.3.2.2)

6. Capture graphs and record pertinent measurement data.

Ref. 558074 D01 DTS Meas Guidance v03r05 section 11.1b, 11.2-3, 12.2.4 & 12.2.5.3
ANSI C63.10: 2013 section 11.10.3 & 11.12.2.4 & 11.12.2.5.3

Conducted Spurious Emissions
Test parameters

RBW =1 MHz

VBW = 3 x RBW for Peak, 1kHz for Average
Sweep = Auto couple

Detector = Peak

Trace = Max Hold.

KDB: 558074 D01 DTS Meas Guidance v03r05 section 12.2.2 © add the max antenna gain + ground reflection factor
(4.7 dB for frequencies between 30 MHz and 1000 MHz, and 0 dB for frequencies > 1000 MHz).
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CISCO
System System under Support
y Description Samples Y . up.p
Number test equipment
L EUT So1 V1 |
Support S02 ] 1
Tested By : Date of testing:

Jose Aguirre

08-Jan-18 - 08-Jan-18

Test Result :

PASS

See Appendix C for list of test equipment
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Conducted Spurs Average, All Antennas

- Keysight Spectlum Ana\yzer Swept SA (Prototype - Limited Sale Allowed)
i RL CORRE SENSE:INT]
Center Freq 29 000000000 GHz #Avg Type: RMS
PNO: Fast ~#- 1rig: FreeRun Avg|Hold: 125125
IFGain:High #Atten: 0 dB

Mkr4 38.922 GHZ Auto Tune)

Ref -20.00 dBm -78.786 dBm _I

CenterFrqu
29.000000000 GHz|,

I—

StartFreq
18.000000000 GHz! i
P —— SN

Stop Freq
40.000000000 GHz|,
JE—

|
Stop 40.00 GHz CF Step|

#VBW 3.0 MHz* ST G ER RTINS | 2.200000000 GHz|,
Auto Man|

| MKR MODE TRC SCL FUNCTION FUNCTION WIDTH FUN VALUE _
1 II.]I]—-!EEEEE—EEH__ |
bA N [17f]  10360GHz[ —dBm[ [ [ ]

fl N [1[f[  15840GHz] -—dBm[ [ [ ] Freq Offset/.
oW N (1] f]  38922GHz[  -78786dBm| | [ | 0 Hz|
|

|

Scale Type|

Conducted Spurs Peak, All Antennas

— Keysight Speﬂlum Analyze - Swep( SA {Protatype - Limited Sale Allowed)
LRL C SENSE:INT]

Center Freq 29 000000000 GHz #Avg Type: RMS

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 125125
IFGain:High #Atten: 0 dB
Mkr4 38.086 GHz LA,
Ref -20.00 dBm -57.565 dBm —
CenterFrqu
29.000000000 GHZ:
4 [—
1 ,’ o |
., » oA At s StartFreq
bkl i AR e A By i i o AT

[rrmbestetimte: k 18.000000000 GHz,

Stop 40.00 GHz CF Step)|
#VBW 3.0 MHz Sweep 36.67 ms (1001 pts) | IEEICTIYEEH)

Man|
I‘KF MODE TRC SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE - m i
1 MEEEEE T — — | P
N 1]  10360GHz|  -.dBm| I
[ 15540GHz| _____ —dBm| I Freq Offset|
| 38.086 GHz -57.565 dBm I 0Hz|
S I - :
] I [
] | |
] I Scale Type|
1 ] R .o
1 R -
= — R ————

MSG STATUS

There are no emissions seen above 18GHz. The plots above are representative of all channels tested.
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Average

. 5

T o &

=S 5 2 B

> < S S - ~

c - =| T E £ o

) o] 2 0 S 5 o =)

5 % % Z g - o Z I=

O —_ —

3 o 55| 2| E| E | £

L Mode Fl O O - Z - Z 4 =
2402 GFSK, 1 Mbps 1125 |-65 |-625 |-4125 |21.25
2426 | GFSK, 1 Mbps [1]25 |64 |-615 [-41.25 |20.25
2480 | GFSK, 1 Mbps [1]25 |-644 |-619 |-4125 | 2065

Conducted Spurs Average, 2402 MHz, GFSK, 1 Mbps

— Keysight Spectrum Analyzer - Swept SA
# RL 50 Q DC

IFGain:Hig

Ref -20.00 dBm

(Prototype - Limited Sale Allowed)
SENSE:INT|

#Avg Type: RMS

—— Trig: FreeRun Avg|Hold: 125125

h #Atten: 0 dB

Mkr4 605 MHz
-65.036 dBm

Center Freq
9.015000000 GHz

|

StartFreq
30.000000 MHz.

Stop 18.000 GHz CF Step
#VBW 3.0 MHz* Sweep 30.00 ms (1001 pts) iR ELp e F
Auto Man

éx

1
PN [1]¢] 4.828 GHz

“ b b

FUNCTION FUNCTION WIDTH FUNCTION VALUE
-66.414 dBm
-80.722 dBm
-75.864 dBm

-65.036 dBm

STATUS
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Conducted Spurs Average, 2426 MHz, GFSK, 1 Mbps

wm Keysight Spectrum Analyze (Prototype - Limited Sale Allowed) = |l & |§|

SENSE:INT]
PNO: Fast ~—»— 1rig: FreeRun Avg|Hold: 125/125
IFGain:High #Atten: 0 dB

Mkr4 605 MHz Auto Tune

Ref -20,00 dBm -63.960 dBm

CenterFreq
9.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
18.000000000 GHz

Stop 18.000 GHz CF Step
#VBW 3.0 MHz* . 1.787000000 GHz
(+)

MKR| MODE TRC SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE - _

1
7.272 GHz

-
=
== [ =

f

|

=
o

Q
C
=]

S OWENGG RGN
-~
-

*

MSG STATUS

Conducted Spurs Average, 2480 MHz, GFSK, 1 Mbps

== Keysight Spectrum Analyzer - Swept SA (Prototype - Limited Sale Allowed)

X RL F 50 Q DC Cl SENSE:INT]

Center Freq 9.015000000 GH #Avg Type: RMS
E PN

st ~»- Irig: FreeRun Avg|Hold: 125125
#Atten: 0 dB

Mkrd 623 MHz Auto Tune
Ref :20.00 dBm Al —
Center Freq
5.015000000 GHz
StartFreq
30.000000 MHz
.
Stop Freq
18.000000000 GHz
.
Stop 18.000 GHz CF Step
#VBW 3.0 MHz* SV ERRTID NI 6] | 1.797000000 GHz
- Auto Man

MKR MODE TRC SCL X Y FUNCTION FUNCTION WIDTH FUN VALUE -
Bl N 1 f|  2474GHz|  st200dBm| | [ WM

PI N (11t 4o72GHz|  stiaradem[ [ [ |

3 BTN N E— LR T —— Freq Offset
 623MHg 0 Hz
JE—
Scale Type
1 Log Lin/

1 R R R -

MSG STATUS
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Peak

~N © §_

T ® %)

2 5 2 3

> < S S - ~

c - =| T E £ o

) o] 2 0 S 5 o =)

> g 82 a_| 8| = =

o < 9] = - =

2 o 55| 2| E| E | £

L Mode Fl O O - Z = Z 4 =
2402 GFSK, 1 Mbps 125 |-519 |-494 |-21.25 | 2815
2426 | GFSK, 1 Mbps [1]25 |05 |-48 |[-2125 |26.75
2480 | GESK, 1 Mbps [1]25 |-516 |-401 |-2125 |27.85

Conducted Spurs Peak, 2402 MHz, GFSK, 1 Mbps

== Keysight Spectrum Analyzer - Swept SA

(Prototype - Limited Sale Allowed)
SENSE:INT]

#Avg Type: RMS
t ~w- 1rig: FreeRun Avg|Hold: 125125

IFGain:High #Atten: 0 dB
Mkr4 605 MHz

Ref -20.00 dBm -51.863 dBm

L m*“-,mn‘;ﬂr-wM,ww-“n-uum‘m«*’w?mwf’“\”‘““*-*ﬁw‘*'”*““"‘"

¥

Stop 18.000 GHz

#VBW 3.0 MHz Sweep 30.00 ms (1001 pts)

MKR MODE TRC SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
l N [1]f] = 2402GHz| 51833dBm| | [ |
A N [1]f] 488 GHz| 61250dBm[ [ | |
| N [1]f] = 7200GHz| 66200dBm[ [ [ |
it A
5
g - ]
g 0 r  r ]
g ]
9 ———————
10
1 | R B -
4 *

)
F:

Auto Tune

Center Freq
9.015000000 GHz

o | Be
3 |§§I
3 za
2 =2

18.000000000 GHz

CF Ste|
1.797000000 GHz
Man

E

Scale Type

-
5

Log

STATUS
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Conducted Spurs Peak, 2426 MHz, GFSK, 1 Mbps

wm Keysight Spectrum Analyze (Prototype - Limited Sale Allowed) = |l & |§|

SENSE:INT|

#Avg Type: RMS Frequency
PNO: Fast ~—»— 1rig: FreeRun Avg|Hold: 125/125

IFGain:High #Atten: 0 dB

Mkr4 605 MHz Auto Tune

Ref -20,00 dBm -50.524 dBm

CenterFreq
9.015000000 GHz
3

.,Aﬂ-wmﬂﬁhwﬂuﬂhﬂw'ﬂm-:kwwflmm"‘%ww y StartFreq
30.000000 MHz

Stop Freq
18.000000000 GHz

Stop 18.000 GHz CF Step
#VBW 3.0 MHz . 1.787000000 GHz
(+)

*

MKR| MODE TRC SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE - _

3

=
o

Q
C
=]

(7]
[z]
-3
@

STATUS

Conducted Spurs Peak, 2480 MHz, GFSK, 1 Mbps

== Keysight Spectrum Analyzer - Swept SA (Prototype - Limited Sale Allowed)
M RL F 500 DC C

Center Freg 8,015 000 G st ~»- Irig: FreeRun Avg|Hold: 125/125

SENSE:INT]

#Atten: 0 dB
Mkrd 623 MHz Auto Tune
Ref :20.00 dBm 91582 dBmip e
Center Freq
5.015000000 GHz
4
¢ [
5 ;

“]11f..-«.,um]«lm,\ﬁﬁ"\w4 il ,MWW“JW“'W’W‘N i Ml AR i StartFreq
] 30.000000 MHz
.
Stop Freq
18.000000000 GHz
.
Stop 18.000 GHz CF Step
#VBW 3.0 MHz SV ERRTID NI 6] | 1.797000000 GHz
- Auto Man

MKR MODE TRC SCL X Y FUNCTION FUNCTION WIDTH FUN VALUE -
Bl N 1 f|  2474GHz|  4r702dBm| | [ R

P N (11t 49036GHz|  63osedBm[ | [ |

3 ETE N N S L7 7 R — Freq Offset
 623MHg 0 He
JE—
Scale Type
Log Lin|

STATUS
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A.6 Conducted Bandedge

15.205/15.247 | RSS-Gen / RSS-247 / LP0002:3.10.1(5) & 2.8 In any 100 kHz bandwidth outside the frequency band
in which the digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 30 dB below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power.

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), and RSS-Gen 8.10 must also
comply with the radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)) and RSS-Gen 8.9..

Test Procedure

Ref. KDB 558074 D01 DTS Meas Guidance v03r05
ANSI C63.10: 2013

Conducted Band edge
Test Procedure

1. Connect the antenna port(s) to the spectrum analyzer input.

2. Place the radio in continuous transmit mode. Use the procedures in KDB 558074 D01 DTS Meas Guidance v03r05 to
substitute conducted measurements in place of radiated measurements.

3. Configure Spectrum analyzer as per test parameters below below (be sure to enter all losses between the transmitter
output and the spectrum analyzer).

4. Place a marker at the end of the restricted band closest to the transmit frequency to show compliance.

Also measure any emissions in the restricted bands..

5. The “measure-and-sum technique” is used for measuring in-band transmit power of a device. Inthe
measure-and-sum approach, the conducted emission level is measured at each antenna port. The measured results at
the various antenna ports are then summed mathematically to determine the total emission level from the device.
Summing is performed in linear power units. The worst case output is recorded.

6. Place a marker at the end of the restricted band closest to the transmit frequency to show compliance.

Also measure any emissions in the restricted bands

7. Capture graphs and record pertinent measurement data.

Conducted Bandedge Conducted Bandedge
Test parameters non-restricted Band Test parameters restricted Band
KDB 558074 D01 v03r05 section 11.1b, 11.2-3, also see KDB 558074 D01 vO3r05 section 12.2.4 & 12.2.5.3 also
ANSI C63.10: 2013 section 11.10.3 see ANSI C63.10: 2013 section 11.12.4 & 11.12.5.3
RBW =100 kHz RBW =1 MHz
VBW = 3 x RBW VBW = 3 x RBW for Peak, 100Hz for Average
Sweep = Auto couple Sweep = Auto couple
Detector = Peak Detector = Peak
Trace = Max Hold. Trace = Max Hold.
System . System under Support
y Description Samples y p.p
Number test equipment
L EUT s01 1 [l
Support S02 ] 1
Tested By : Date of testing:
Jose Aguirre 08-Jan-18 - 08-Jan-18

Test Result : PASS

See Appendix C for list of test equipment

Page No: 31 of 61

This document is uncontrolled. Please refer to the electronic copy within EDCS for the most up to date version.
Cisco Systems, Inc. Company Confidential



Radio Test Report No: EDCS — 12749690

Restricted Band Average
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N o ©
= =| & 35
~ = T —~ C ~
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c = (@© c 1S [as)
) of Bc|] S| T @ z
=] gl © ¢ mn _ e Z c
o ol = o] o O] WO = =
o % 5t < o| 3 E S
LL Kl O<| £ O] F 2 3 p=
Mode
2402 GFSK, 1 Mbps 1|25 |-616 |-59.1 |-4125 | 1785
2480 GFSK, 1 Mbps [1]25 |-548 |-523 |-41.25 | 1105

Conducted Bandedge Average, 2402 MHz,

Keysight Spectrum Analyzes ept 54

Maer 2 2.388337779260 GHz
PNO: Fast ([
IFGain:Low

Trig: Free Run
Atten: 20 dB

GFESK, 1 Mbps

Limited Sal

Ref 10.00 dBm

#VBW 100 Hz

Stop 2.40500 GHz
#Sweep 10.00 s (3000 pts)

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvi
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Conducted Bandedge Average, 2480 MHz, GFSK,

Keysight Spectrum Analyzes ( Limited Sale Allowe:

Marker 2 2.486316938980 GHz ‘ #Avg Type: RMS
PNO: Wide ( Trig: Free Run

IFGain:Low ™ Atten: 20 dB

Mkr2 2.486 317 GH
-54.83 dBm

Stop 2.50000 GHz
#Sweep 10.00 s (3000 pts)

SCL X
11 ¢ 2.483 500 GHz
111 2.486 317 GHz -54.83 dB

SO~ UM

Y

a
Bl
A

1

Page No: 33 of 61

This document is uncontrolled. Please refer to the electronic copy within EDCS for the most up to date version.
Cisco Systems, Inc. Company Confidential



Radio Test Report No: EDCS — 12749690

Restricted Band Peak
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N o °
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) o] © c c B = A=) om Z
> gl © ¢ mn _ — — Z c
o 5] = o] 0] @ = =
o % 5t < o| 3 E S
i Kl O<| ~ a| ~ 2 3 =
Mode
2402 GFSK, 1 Mbps 1|25 |55 [530 |-2125 | 3175
2480 GFSK, 1 Mbps [1]25 |-461 |-436 |-2125 |22.35

Conducted Bandedge Peak, 2402 MHz, GFSK, 1 Mbps

g RL Rl
Center Freq 2 35

Ref 0.00 dBm

| F— J.,-\_,rL_\.\\,;,-\.m_nmmmam-rpﬂn.wmwthJL-D Sl

Start 2.31000 GHz

— Keysight Spectrum Ana\yzer smn SA

(Prototype - Limited Sale Allowed)

SENSE:INT|

PNO: Fast —»— 11ig: FreeRun
IFGain:Low #Atten: 10 dB

#VBW 3.0 MHz

#Avg Type: Log-Pwr
Avg|Hold: 100/100

Mkr1 2.390 00 GHz

-55.537 dBm

WL’m;‘

Lol n g V\_-J\._M‘-lhlL]\\_r'-\JuJMMl‘\ﬂ-'ﬂ"

Stop 2.40500 GHz

Sweep 1.000 ms (601 pts)

I

Center Freq
2.357500000 GHz

StartFreq
2310000000 GHz

Stop Freq
2.405000000 GHz

CF Step
9.500000 MHz

MKR MODE TRC! SCL

FUNCTION

| 1 | N [1]f] 2390 00 GHz -56. 537 dBm| |
= 7

FUNCTION WIDTH

FUNCTION VALUE

5
Freq Offset

E

STATUS
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Conducted Bandedge Peak, 2480 MHz, GF

Keysight Spectrum Analyzes (Proto
Marker 2 2.486263754585 GHz ) #Avg Type: RMS
PNO: Wide L, 17g: FreeRun
IFGain:Low Atten: 20 dB
Normal
I
Delta
|
Fixed>
|
Stop 2.50000 GHz
#VBW 3.0 MHz Sweep 1.200 ms (3000 pts) Off
MKR! sCL X FUNCTION UNCTION WIDTH UE -« |
gl N [1]f] 2483 500GHz| I—
eN N [1[f] 2486264 GHz| -46.07 dB
. r 1 ] _
i-__ Properties»
5
o o
7
c [ I I I A More
9 rrr 0 1]
10 I I 10f2
11 I A .

G
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%
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Non-Restristred Band

CISCO

Conducted
Data Bandedge
Frequency Rate Delta Limit | Margin
(MH2) Mode (Mbps) (dB) (dBc) (dB)
2402 GFSK, 1 Mbps 1 47.1 >30 17.1
2480 GFSK, 1 Mbps 1 53.9 >30 23.9
Conducted Bandedge Delta, 2402 MHz, GFSK, 1 Mbps
— Keysight Spectrum Ana\yzer_— S‘o_veptSA_ - S -(IPr_ﬂlntype-L\mi‘ted Sale Allowed) = |
Center Freq 2.4060000 i‘“Wida - I:ge:fezz’:;n Avg Type: Log-Pwr
Mkr1 2.400 000 GHz LA
Ref 10.00 dBm -40.64 dBm I
Center Freq
2.406000000 GHz
[—
StartFreq
2.390000000 GHz

Stop 2.42200 GHz

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

MKR MODE TRC! SCL X FUNCTION FUNCTION WIDTH

N [1]f] 2.400 000 GHz
2.395 B56 GHz

-40.64 dBm
-50.56 dBm
47.09 dB

B

FUNCTION VALUE =«

MSG STATUS
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PNO: Wide [

IFGain:Low

#Avg Type: RMS
Trig: Free Run
Atten: 20 dB

A

"“w\vw)(w '_,_-V’XH .

#VBW 300 kHz Sweep 1.200 ms (3000 pts)

Y

NextPeak

Next Pk Right

Next Pk Left

W i
U NV B QR R P

x Marker Delta

Stop 2.50000 GHz

Mkr—RefLvi
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A.7 Duty Cycle

The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing
between bins on the sweep are sufficient to permit accurate measurements of the ON and
OFF times of the transmitted signal:

1)Set the center frequency of the instrument to the center frequency of the transmission.
2)Set RBW = OBW if possible; otherwise, set RBW to the largest available value.
3)Set VBW = RBW. Set detector = peak or average.

Add [10 log (1 / D)], where D is the duty cycle, to the measured value where it is needed
For example, add [10 log (1/0.25)] = 6 dB if the duty cycle is 25%

Duty Cycle worst case

Keysight Spectrum Analyzer - Swept SA (Prototype - Limited Sale Allowed

#Avg Type: RMS
PNO: Fast Ly Trig: Free Run

IFGain:Low Atten: 20 dB SelectMaﬂ(er'

Mkr1 50.08 ms

Center 2.402000000 GHz
Res BW 8 MHz #VBW 8.0 MHz Sweep 100.2 ms (3000 pts)

The Duty cycle is 100%
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Title: Physical Test Arrangement ﬁ’-hof(;grdbh

This is a dual band 2.4GHz / 5GHz device. All ports in this test set up photo are connected as all testing is
automated. Section 2.6 of this test report given an overview of the different Tx antenna combinations used by this
device.
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Appendix B: Emission Test Results
Testing Laboratory: Cisco Systems, Inc., 125 West Tasman Drive, San Jose, CA 95134, USA

Radiated Emission Setup Diagram-Below 1G

17O 4 METERS

\ ‘ Antenna
| EUT .

P L

0.8m

E! 7
f.,
: e ald)

Spectrum Analyzer Preamplifier

Radiated Emission Setup Diagram-Above 1G

17O 4 METERS

Antenna

1.5m

A

_cull Notch
Spectrum Analyzer Preamplifier Filters
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B.1 Radiated Spurious Emissions

15.205 / RSS-Gen / LP0002:3.10.1(5)/2.8 Radiated emissions which fall in the restricted bands, as defined in Section
15.205(a) and RSS-Gen 8.10, must also comply with the radiated emission limits specified in Section 15.209(a) (see
Section 15.205(c)) and RSS-Gen 8.9.

Ref. ANSI C63.10: 2013 section 4.1.4.2.2,4.1.4.2.3,6.6.4 & 11.12.2

Using Vasona, configure the spectrum analyzer as shown below (be sure to enter all losses between the
transmitter output and the spectrum analyzer). Place the radio in continuous transmit mode.

Span: 1GHz - 18 GHz
Reference Level: 80 dBuVv

Attenuation: 10 dB

Sweep Time: Coupled

Resolution Bandwidth: 1MHz

Video Bandwidth: 3 MHz

Detector: Peak and Average (RMS)

Terminate the access Point RF ports with 50 ohm loads.
Maximize Turntable (find worst case table angle), Maximize Antenna (find worst case height)
Save 2 plots: 1) Average plot, Limit= 54dBuV/m @3m
2) Peak plot, Limit = 74dBuvV/m @3m

Place a marker at the end of the restricted band closest to the transmit frequency to show compliance.
Also measure any emissions in the restricted bands.

This report represents the worst case data for all supported operating modes and antennas. There are no measurable
emissions above 18 GHz.

System L System under Support
Description Samples .

Number test equipment

. EUT s01 1 [l

Support S02 ] 1

Tested By : Date of testing:

Jose Aguirre 08-Jan-18 - 28-Feb-18

Test Result : PASS

See Appendix C for list of test equipment
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B.1.A Transmitter Radiated Spurious Emissions-Average Worst Case
Spurious
Emission
Frequency Data Rate Level Limit Margin
(MH2) Mode (Mbps) (dBuVv/m) | (dBuV/m) | (MH2)
2402 GFSK 1Mbps 1 49 54 5.0
2426 GFSK 1Mbps 1 49 54 5.0
2480 GFSK 1Mbps 1 49.6 54 5.4
Average Radiated Transmitter Spurs, 2402 MHz, 1 Mbps GFSK
dBuvim Vasona by EMiSoft 28 Feb 18 1707 .
!:Iarz{:-rb:
2.0 - bk h:_rtlm-
+ Debug
600 + Formal
c e Dt AVER
9 Era:s: w.ﬂH
40 FIRet s0dBuvim
Att 2dB
300 WBw 3000kHz
F;E-'H.‘ 1000kHz
it [ de
e M2ZE Dict 3m
100 E-FEu Dist 2m
0o Frequency: MHz
" 1o 1000000 1200040
Radisted Emissions Temgplate: RSE 15,208 AVG 1-18GHz
Filename: ci\program files (x88)\emisoft - vasonaresults'wnbu' 4800 barbados\blelAvg 2402 1-
100 e Bw [kHz)]
Frequency | Raw Cable AF dB Level Measurement | Pol Hgtcm | Azt Limit Margin | Pass
MHz dBuV Loss dBuV/m | Type Deg dBuV/m | dB /Fail
16756.875 28 14.3 6.7 49 RMS \Y 150 0 54 -5 Pass
7205.207 317 8.8 -04 40 RMS \Y% 150 360 54 -14 Pass
7205207 | 317 8.8 0.4 40 RMS H 150 360 54 -14 Pass
4803.691 343 6.7 -3.2 379 RMS \% 150 360 54 -16.2 Pass
4803.691 34.3 6.7 -3.2 37.9 RMS H 150 360 54 -16.2 Pass
1200.031 41 3 -8.1 35.9 RMS \Y% 150 0 54 -18.1 Pass
3600.06 315 5.7 -4 331 RMS \% 150 360 54 -20.9 Pass
3600.06 315 5.7 -4 331 RMS H 150 360 54 -20.9 Pass
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Average Radiated Transmitter Spurs, 2426 MHz, 1 Mbps GFSK

2Buvim Vasona by EMiSoft 28 Feb 18 2031
+ orizont:

70 i — hf‘;ﬁ*ﬁa'
+ Debug

600 + Forms3l

. < =t AVER

o i e

. + 1

404 T . * m of BOdBuNm
.ﬁ.tt 2dB

30 WBw 3000kHz
REw 1000kHz

I:sggg Dist Im

100 Spec Dist 3m
. Frequency: MHz
103000 1000000 150000
Radiated Emissions Template: RSE 15,209 AVG 1-18GHz
Filzname: c:\program files (xB8)emisoft - vasonairesultswn bish 4 00 barbados\ble\avg 2426m 1
1000 Res Bw [kHz]
Frequency | Raw Cable AF dB Level Measurement | Pol Hgtcm | Azt Limit Margin | Pass
MHz dBuV Loss dBuV/m | Type Deg dBuV/m | dB /Fail
16693.125 28.5 14.3 6.2 49 | RMS H 170 61 54 -5 Pass
7277.375 39.8 8.8 -0.4 48.2 | RMS H 195 224 54 -5.8 Pass
7277.375 37 8.8 -0.4 455 | RMS \Y 175 266 54 -8.5 Pass
1199.969 54.3 3 -8.1 49.2 | RMS H 176 329 54 -4.8 Pass
4852.091 40.9 6.8 -3.3 443 | RMS H 101 237 54 -9.7 Pass
4852.091 31.1 6.8 -3.3 345 | RMS \Y 111 308 54 -19.5 Pass
3599.839 42.7 5.7 -4 444 | RMS \Y 125 260 54 -9.6 Pass
3599.839 34.9 5.7 -4 36.5 | RMS H 132 294 54 -17.5 Pass

Average Radiated Transmitter Spurs, 2480 MHz, 1 Mbps GFSK

dBuvim Vasona by EMiSoft 28 Feb 18 2137 ..
+ {-Iarz\nrb:

. — ertical

i} 4 — r[:: Lmnt
+ Debug

6040 + Fommal

. - et EVER

0a -+ : i FIZZE oamiim
Att 2dB

300 VBw 2000kHz
RBw 1000kHz

204 e
“ t.':aas Dist 2m

100 EFIEE Dist 3m
. Freguency: MHz
1000.00 1000000 150000
Radiated Emissions Template: RSE 15,209 AVG 1-18GHz
Filename: c:\program files (xBE)emisoft - vasonairesultsy bz 4500 barbados\blet\avg 2480m 1
1000 Fes Bw Kz
Frequency|Raw Cable AF dB Level Measurement|Pol Hgtcm  [Azt Deg |Limit Margin  |Pass /Fail
MHz dBuV Loss dBuV/m_ |Type dBuV/m |dB
16565.625 28.6 14.2 6.8 49.6 RMS H 116 49 54 -4.4 Pass
4960.266 42 6.9 -3.2 45.6 RMS H 176 204 54 -8.4 Pass
4960.266 29.1 6.9 -3.2 32.8 RMS V| 110 305 54 -21.2 Pass
7439.118 34.4 8.9 -0.2 43.1] RMS H 164 246 54 -10.9 Pass
7439.118 34.3 8.9 -0.2 43 RMS \Y 172 252 54 -11 Pass
1200.031 54.2 3 -8.1 49.1] RMS H 147 314 54 -4.9 Pass
3600.089 37.8 5.7 -4 39.4 RMS H 173 284 54 -14.6 Pass
3600.089 41.5] 5.7 -4 43.2 RMS \Y 181 254 54 -10.8 Pass
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Average Radiated Transmitter Spurs, All rates, All Modes

2Buvim Vasona by EMiSoft T8 Feb 12 18:31 -
t
h?fr;f‘x?aﬁ
- T
Taa g Av Lmnt
+ Formal
600
500 A

1
400 H Meas Dist Im
Spec Dist 3m

Fregquency: MHz
304 =

150000 PRS00 II
Radiated Emissions o Template: B 18-26 5GHz Formal{3m) .
Filzname: c:\program files [xB8)emisoft - vasonairesults\wibw\ 4800 barbados) 1 15-28GHz. 2mi

No emissions seen above 18GHz . the plot above is representative of all modes tested.
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B.1.P Transmitter Radiated Spurious Emissions-Peak Worst Case
Spurious
Emission
Frequency Data Rate Level Limit Margin
(MHz) Mode (Mbps) | (@Buv/m) | (dBuv/m) | (MHz)
2402 GFSK 1Mbps 58.6 74 -15.4
2426 GFSK 1Mbps 58.9 74 -15.1
2480 GFSK 1Mbps 59.5 74 -14.5
Peak Radiated Transmitter Spurs, 2402 MHz, 1 Mbps GFSK
dBuvim Vasona by EMiSoft 28 Feb 18 18:23 ..
r-- {:-rz{:-rb:
- —_— erbical
700 ! —ak
2 D:.b: ]
6040 + Fomdl
c et POS
wa # . Trsce M
#J'JM E.fiE"'-E' 2'\?.5 Wi
I:I: 2dB
300 WBw 2000kHz
F;Ev.' 1000kHz
we MEZE pist am
10 Spec Dist 2m
Freguency: MHz
"9 oanoe 1333:1 L]
Radigted Emissions Template: RSE 15,209 Pk 1-18GHz
Filename: c:\program files (xB8)emisoft - vasonairesults wnbe 450D :-c.rbu.{-: ble\PH 2402m 1-
1000 e Bw [z
Frequency | Raw Cable AF dB Level Measurement | Pol Hgtcm | Azt Limit Margin | Pass
MHz dBuV Loss dBuV/m | Type Deg dBuV/m | dB /Fail
7205.207 4.7 8.8 -0.4 53.1 Peak Max V 195 164 74 -20.9 Pass
16756.875 37.6 14.3 6.7 58.6 Peak Max V 101 164 74 -15.4 Pass
4803.691 45.8 6.7 -3.2 49.4 Peak Max \Y 194 164 74 -24.6 Pass
1200.031 52.3 3 -8.1 47.2 Peak Max V 194 189 74 -26.8 Pass
7205.207 38.9 8.8 -0.4 47.3 Peak Max H 191 50 74 -26.7 Pass
4803.691 421 6.7 -3.2 45.6 Peak Max H 162 45 74 -28.4 Pass
3600.06 41.9 5.7 -4 43.6 Peak Max \Y 180 104 74 -30.4 Pass
3600.06 40 5.7 -4 41.7 Peak Max H 143 248 74 -32.3 Pass
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Peak Radiated Transmitter Spurs, 2426 MHz, 1 Mbps GFSK

R m Vasona by EMiSoft SEFen 152038
¥ !:Iarlz'.:-r't,:
0.0 - b fertical
+ D—"bh
600 + F::urrral
: Det POS
o M EﬁﬁﬁmﬁH
404 M F!.a!'El EOgEuIm
Att 248
34 WBw 3000kHz
RBw 1000kHz
b I d
" HEZE Dict am
100 Spec Dist 3m
. Fregquency: MHz
100000 10000.00
Radiated Emissions Template: RSE 15,209 Pk 1-18GHz
Filzname: c:\program files (xB8)emisoft - vasonairesultswn bu4500 barbados B\ PK 2428m 1-
1030 Res Bw [kHz]
Frequency | Raw Cable AF dB Level Measurement | Pol Hgtcm | Azt Limit Margin | Pass
MHz dBuV Loss dBuV/m | Type Deg dBuV/m | dB /Fail
1199.969 56.8 3 -8.1 51.8 Peak Max H 177 329 74 -22.2 Pass
16693.125 384 14.3 6.2 58.9 Peak Max H 171 61 74 -15.1 Pass
7277.375 44 8.8 -0.4 52.5 Peak Max H 194 224 74 -21.5 Pass
7277.375 42.3 8.8 -0.4 50.8 Peak Max \Y 175 266 74 -23.2 Pass
3599.839 49.7 5.7 -4 51.3 Peak Max \Y 127 262 74 -22.7 Pass
4852.091 46.9 6.8 -3.3 50.3 Peak Max H 101 237 74 -23.7 Pass
3599.839 45.1 5.7 -4 46.8 Peak Max H 131 294 74 -27.2 Pass
4852.091 40.1 6.8 -3.3 435 Peak Max V 111 308 74 -30.5 Pass
Peak Radiated Transmitter Spurs, 2480 MHz, 1 Mbps GFSK
Buvim Vasona by EMiSoft 28 Feb 15 21:34
i {-Iarlz\c-rt‘
00 L“ Jertical
5+ D='bh
600 + Fnrrral
: D=t POS
sa0 | ... E::pnzlh*ﬁH
o MWM EdBulim
.ﬂ.tt 2dB
3040 WBw J000kHz
RBw 100kHz
b [ i
- ode st 3m
100 SFEC Dist Im
Freguency: M
0 requency: MHz
103100 10000.00
Radiated Emissions Template: RSE 15,209 Pk 1-18GHz
Filename: c:\program files (xB8)emisoft - vasonairesultsy Wnbis 4500 Darbados biEFK 2430m -
1033 Res Bw kHz]
Frequency | Raw Cable AF dB Level Measurement | Pol Hgtcm | Azt Limit Margin | Pass
MHz dBuV Loss dBuV/m | Type Deg dBuV/m | dB /Fail
16565.625 38.5 14.2 6.8 59.5 Peak Max H 114 49 74 -14.5 Pass
1200.031 57.8 3 -8.1 52.7 Peak Max H 147 314 74 -21.3 Pass
4960.266 45.6 6.9 -3.2 49.3 Peak Max H 174 204 74 -24.7 Pass
3600.089 46.3 5.7 -4 48 Peak Max \Y 180 254 74 -26 Pass
7439.118 39.8 8.9 -0.2 485 Peak Max H 164 246 74 -25.5 Pass
7439.118 40.2 8.9 -0.2 48.9 Peak Max \Y 172 251 74 -25.1 Pass
3600.089 46.9 5.7 -4 485 Peak Max H 172 284 74 -25.5 Pass
4960.266 37.2 6.9 -3.2 40.9 Peak Max \Y 110 305 74 -33.1 Pass
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Peak Radiated Transmitter Spurs, All rates, All Modes
2Buvim Vasona by EMiSoft

—_ "“ =-rt|“'|
- PR
mad — A'. ert
+ Formal
500
a0 A
1
404 H Meas Dist Im
Spec Dist 3m
] Fregquency: MHz
150000 PRS00 II
Radiated Emissions Template: B 18-26 5GHz Formal{am .
Filzname: c:\program files [xB8)emisoft - vasonairesults wibe 4800 barbados | 15-25GHz emi

No emissions seen above 18 GHz. The plot above is representative of all modes tested

orEont:

Title: Radiated Emissions Configuration Photograph
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B.2 Receiver Spurious Emissions

RSS-Gen Receivers are required to comply with the limits of spurious emissions as set out in this section. Receiver
emission measurements are to be performed as per the normative test method referenced in Section 3.

Radiated emissions which fall in the restricted bands, as defined in RSS-Gen section 8.10, must also comply with the
radiated emission limits specified in RSS-Gen section 8.9.

For emissions at frequencies below 1 GHz, measurements shall be performed using a CISPR quasi-peak detector and
the related measurement bandwidth. At frequencies above 1 GHz, measurements shall be performed using a linear
average detector with a minimum resolution bandwidth of 1 MHz.

Ref. RSS-Gen section 8.9 & 8.10
ANSI C63.10: 2013 section 4.1.4.2.2,4.1.4.2.3,6.6.4 & 11.12.2

Using Vasona, configure the spectrum analyzer as shown below (be sure to enter all losses between the
transmitter output and the spectrum analyzer). Place the radio in continuous transmit mode.

Span: 1GHz - 18 GHz
Reference Level: 80 dBuVv
Attenuation: 10 dB

Sweep Time: Coupled
Resolution Bandwidth: 1MHz

Video Bandwidth: 3MHz

Detector: Peak / Average

Radiated emission measurements shall be performed with the receiver antenna connected to the
receiver antenna terminals.

Maximize Turntable (find worst case table angle), Maximize Antenna (find worst case height)

Save plot: 1) Average Plot (Vertical and Horizontal), Limit= 54dBuV/m @3m
2) Peak Plot (Vertical and Horizontal), Limit= 74dBuV/m @3m

This report represents the worst case data for all supported operating modes and antennas. There are no measurable
emissions above 18 GHz.

System I System under Support
Description Samples .

Number test equipment

L EUT S01 ¥ O]

Support S02 ] 1

Tested By : Date of testing:

Jose Aguirre 08-Jan-18 - 28-Feb-18

Test Result : PASS

See Appendix C for list of test equipment
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B.2.A Receiver Radiated Spurious Emissions (Average Measurements)

Average Radiated Receiver Spurs, All Rates, All Modes, (1-18GHz) Horizontal

CISCO

Buvim Vasona by EMiSoft 28 Feb 15 2290 .
— P Verege
a0 — s Lmit
+ =hitsg
600 + Fommal
=t AWVER
wn O
400 H F{=-!'EI EDdBuim
Att 248
314 WBw 3000kHz
RBw 1000kHz
i [ i
- ode st 3im
10 Spec Dist 2m
o Frequency: MHz
103000 1030000 130000
Radiated Emissions Template: RSE 15,209 AVG 1-18GHz
Filename: c:\program files (xB8)emisoft - vasonay resultsvwnbu\ 4500 barbados\bieiRX awg 1-18(
1000 RS Ew [0H)
Frequency Raw Cable Level Measurement P Hgt Azt Limit Margin Pass
MHz dBuv Loss AF dB | dBuV/m Type ol cm Deg dBuV/m dB /Fail
16438.125 29.21 14.17 6.05 49.43 | RMS Max V 110 126 54 -4.57 | Pass
1200 43.9 3.02 -8.1 38.82 | RMS Max H 150 0 54 -15.18 | Pass
1371.938 39.18 3.25 -7.67 34.76 | RMS Max H 150 0 54 -19.24 | Pass
3599.98 33.64 5.68 -4 35.32 | RMS Max V 150 360 54 -18.68 | Pass
B.2.A Receiver Radiated Spurious Emissions (Peak Measurements)
Peak Radiated Receiver Spurs, All Rates, All Modes, (1-18GHz) Horizontal
dBuvim Wasona by EMiSoft 28 Feb 18 2231 .
!:I{:-n;:{:-rb:
0 rtic
+ I:~=-I:-r
501 % Formal
- D=t POS
9 'IE'lr.:.:se h’ﬁH
+ [ =w =
400 F{--E' BDdBaV/m
Attt 2dB
4 VBw Er:-}:lkHz
F’J.E.J. DkHz
204 d=
- t:‘gaa Dist 3m
110 Spec Dist 2m
- Frequency: MHz
1000.00 10000.00
Radisted Emissions Template: RSE 15,208 Pk 1-1BGHz
Filename: c:\program files (x88)\emisoft - vasonainesultswnby\ 4800 barbados\blene P 1-18gh
1000 Fies Ew [kHE)
Frequency Raw Cable AF Level Measurement P Hgt Azt Limit Margin Pass
MHz dBuv Loss dB dBuV/m Type ol [ cm Deg dBuV/m dB [Fail
16438.125 38.32 14.17 6.05 58.55 | Peak Max \Y 110 126 74 -15.45 | Pass
1200 55.32 3.02 -8.1 50.24 | Peak Max H 150 0 74 -23.77 | Pass
3599.98 38.94 5.68 -4 40.62 | Peak Max \Y 150 360 74 -33.38 | Pass
1371.938 49.1 3.25 | -7.67 44.68 | Peak Max H 150 0 74 -29.32 | Pass
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B.3 Radiated Emissions 30MHz to 1GHz

15.205/ 15.209 / RSS-Gen / LP0002:3.10.1(5)/2.8 Radiated emissions which fall in the restricted bands, as defined in
Section 15.205(a), must also comply with the radiated emission limits specified in Section 15.209(a) (see Section
15.205(c)) and RSS-Gen section 8.9.

Ref. ANSI C63.10: 2013 section 6.5

Using Vasona, configure the spectrum analyzer as shown below (be sure to enter all losses between the
transmitter output and the spectrum analyzer). Place the radio in continuous transmit mode.

Span: 30MHz — 1GHz

Reference Level: 80 dBuVv

Attenuation: 10 dB

Sweep Time: Coupled

Resolution Bandwidth: 100kHz

Video Bandwidth: 300kHz

Detector: Peak for Pre-scan, Quasi-Peak

Compliance shall be determined using CISPR quasi-peak detection;
however, peak detection is permitted as an alternative to quasi-peak
detection.

Terminate the access Point RF ports with 50 ohm loads.

Maximize Turntable (find worst case table angle), Maximize Antenna (find worst case height)

This report represents the worst case data for all supported operating modes and antennas.

System o System under Support
Description Samples )

Number test equipment

1 EUT S01 1 O]

Support S02 ] 1

Tested By : Date of testing:

Jose Aguirre 16-Feb-18

Test Result : PASS

See Appendix C for list of test equipment
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Yasona by EMiSoft

Qaa
300

Radiated Emissions

100.00

i

156 Feb 18 18:12 —

I.:..

=-rt|r.;a|
ph Lt

E~=-I:uu

+ Fnrrral

Meas Dist 10m

+ Spec Dist 10m
Frequency: MHz

100000

Template: Fad Class B (10m

) J0M-1GHz
Filename: c:\program files (B8 emisoft - vasonairesults wibe) 45r:':-Lt-arha:|ﬂ=~ \RE J0M-1GHz 1

CISCO

120 Fes Bw [kHz)
Test Results Table
Frequency | Raw Cable AF dB Level Measurement | Pol Hgtcm | Azt Limit Margin | Pass
MHz dBuV Loss dBuV/m | Type Deg dBuV/m | dB /Fail
213.304 21.6 1.6 -16.6 6.6 Quasi Max V 122 25 30 -23.4 Pass
644.369 217 2.8 -8.6 15.8 Quasi Max V 240 25 37 -21.2 Pass
225.013 23.8 1.6 -16.1 9.3 Quasi Max \Y 172 28 30 -20.7 Pass
71.218 42.8 0.9 -19.5 24.2 Quasi Max V 192 128 30 -5.8 Pass
171.816 33.9 1.4 -15.6 19.7 Quasi Max \Y 284 245 30 -10.3 Pass
49.436 435 0.8 -19.4 24.9 Quasi Max V 202 338 30 -5.1 Pass
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B.4 AC Conducted Emissions

FCC 15.207 (a) & RSS-Gen 8.8 / LP0002:2.3 Except when the requirements applicable to a given device state
otherwise, for any radio apparatus equipped to operate from the public utility AC power supply, either directly or
indirectly (such as with a battery charger), the radio frequency voltage of emissions conducted back onto the AC power
lines in the frequency range of 0.15 MHz to 30 MHz shall not exceed the limits shown in the table in these sections. The
more stringent limit applies at the frequency range boundaries.

Measurement Procedure
Accordance with ANSI C63.10:2013 section 6.2

Using Vasona, configure the spectrum analyzer as shown below (be sure to enter all losses between the
transmitter output and the spectrum analyzer). Place the radio in continuous transmit mode.

Span: 150 KHz — 30 MHz
Attenuation: 10 dB
Sweep Time: Coupled
Resolution Bandwidth: 9 KHz
Video Bandwidth: 30 KHz
Detector: Quasi-Peak / Average
System . System under Support
y Description Samples y p.p
Number test equipment
L EUT sS01 1 O
Support S02 ] 1
Tested By : Date of testing:
Jose Aguirre 12-Mar-18
Test Result : PASS

See separate EMC test report for test data.

Page No: 54 of 61

This document is uncontrolled. Please refer to the electronic copy within EDCS for the most up to date version.
Cisco Systems, Inc. Company Confidential



Radio Test Report No: EDCS — 12749690

CISCO
28wy Vasona by EMiSoft T Mar 18 13021 -
= B ke,
510 — L’»." e
I e .a..'.F" Lmt
+ Fomal
Al
[2]
[
Freguency: MHz
I:":'-:- 15 100 1030 300
Power Line Conducted Emissions ! Template: LISMN Class B .
Filename: c:\program files (xB8)emisoft - vasonalresults\wibw\4500a barbados'ce ac 120v.emi
2 Res Ew kHz]
Test Results Table
Frequency | Raw Cable Factors Level Measurement | Line Limit Margin Pass /Fail
MHz dBuV Loss dB dBuV Type dBuV dB
0.405 17.1 20.1 0 37.2 Quasi Peak Live 57.8 -20.6 Pass
0.185 28.4 20.9 0.1 49.3 Quasi Peak Live 64.2 -14.9 Pass
1.297 17.9 19.9 0 37.9 Quasi Peak Live 56 -18.1 Pass
0.477 13.4 19.9 0 33.4 Quasi Peak Live 56.4 -23 Pass
0.25 20.1 20.5 0 40.7 Quasi Peak Live 61.8 -21.1 Pass
7.45 14 20.1 0.1 34.3 Quasi Peak Live 60 -25.7 Pass
19.18 12 20.4 0.3 32.7 Quasi Peak Live 60 -27.3 Pass
0.186 28.6 20.9 0.1 49.5 Quasi Peak Neutral 64.2 -14.7 Pass
7.445 15.5 20.1 0.1 35.8 Quasi Peak Neutral 60 -24.2 Pass
0.248 19.7 20.6 0 40.3 Quasi Peak Neutral 61.8 -21.5 Pass
19.166 11.8 20.4 0.3 32.5 Quasi Peak Neutral 60 -27.5 Pass
1.297 17.7 19.9 0 37.7 Quasi Peak Neutral 56 -18.3 Pass
0.405 16.9 20.1 0 37 Quasi Peak Neutral 57.7 -20.7 Pass
0.478 13.1 19.9 0 33 Quasi Peak Neutral 56.4 -23.3 Pass
0.405 5.5 20.1 0 25.6 Average Live 47.8 -22.1 Pass
0.185 10 20.9 0.1 31 Average Live 54.2 -23.3 Pass
1.297 4.8 19.9 0 24.8 Average Live 46 -21.2 Pass
0.477 -2 19.9 0 18 Average Live 46.4 -28.4 Pass
0.25 2.1 20.5 0 22.7 Average Live 51.8 -29.1 Pass
7.45 8.9 20.1 0.1 29.2 Average Live 50 -20.8 Pass
19.18 1 20.4 0.3 21.7 Average Live 50 -28.3 Pass
0.186 10.6 20.9 0.1 31.5 Average Neutral 54.2 -22.7 Pass
7.445 9.1 20.1 0.1 29.3 Average Neutral 50 -20.7 Pass
0.248 0.2 20.6 0 20.8 Average Neutral 51.8 -31 Pass
19.166 0.7 20.4 0.3 214 Average Neutral 50 -28.6 Pass
1.297 4.6 19.9 0 24.6 Average Neutral 46 -21.4 Pass
0.405 5.4 20.1 0 254 Average Neutral 47.7 -22.3 Pass
0.478 -3.2 19.9 0 16.8 Average Neutral 46.4 -29.6 Pass
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CISCO
Appendix C: List of Test Equipment Used to perform the test
Test Equipment used for Radiated Emissions
. Model L.
Equip No Description Last Cal Next Cal Test Item
Manufacturer
N9038A .
CIS047410 Agilent MXE EMI Receiver 20Hz to 26.5 Ghz  (31-Mar-17 31-Mar-18 |B,2
JB1 L
CIS032806 . Combination Antenna 7-Jun-17 7-Jun-18 B.2
Sunol Sciences
UFB311A-0-2484-520520
CIS021117 ) RF Coaxial Cable, to 18GHz, 248.4 in  |16-Aug-17 16-Aug-18 [B.1, B3
Micro-Coax
Sucoflex 106A
C1S049563 N Type Cable 18GHz 21-Aug-17 21-Aug-18 |[B,2
Huber + Suhner
E4440A
C1S042000 Agilent Spectrum Analyzer 22-Aug-17 22-Aug-18 |B.1, B3
1840 18-40GHz EMI Test Head/Verification
Cl1S041979 ) . 30-Aug-17 30-Aug-18 (B.1, B3
Cisco Fixture
NSA 10m Chamber
C1S008447 Cisco NSA 10m Chamber 17-Oct-17 17-Oct-18 B,2
TH0118 .
CIS045098 Cisco Mast Mount Preamplifier Array, 1-18GHz|1-Nov-17 1-Nov-18 B.1, B.3
Sucoflex 106PA B.1, B3
CIS055937 N-Type 8m 18GHz Antenna Cable 10-Nov-17 10-Nov-18
Huber + Suhner
UFB311A-0-1560-520520 ) B,2
CIS030443 . RF Coaxial Cable, to 18GHz, 156 In. 10-Nov-17 10-Nov-18
Micro-Coax
SF106A B,2
C1S008024 3 meter Sucoflex cable 10-Nov-17 10-Nov-18
Huber + Suhner
ESU40 .
C1S044940 EMI Test Receiver, 20Hz-40GHz 28-Nov-17 28-Nov-18 |B.1, B3
Rohde & Schwarz
3117 Double Ridged Waveguide Horn B.1, B3
CIS037581 , thle <iag vegul 7-Dec-17  [7-Dec-18
ETS-Lindgren Antenna
Above 1GHz Site Cal . . . B.1, B3
ClS043124 Cisco Above 1GHz Cispr Site Verification 1-Nov-17 1-Nov-18
Sucoflex104PEA B,2
CIS056158 RF N Type Cable 18GHz 2m 18-Jan-18 18-Jan-19
Huber + Suhner
UFB311A-0-3540-520520 . . B.2
CIS021116 . RF Coaxial Cable, to 18GHz, 354 in 19-Feb-18 19-Feb-19
Micro-Coax
50CB-015
ClIS037236 IEW GPIB Control Box Cal not Req B.1,B.3
RSG 2000 Reference Spectrum Generator,
Cl1S034075 Cal not Req B.1, B.3
Schaffner 1-18GHz
CNE V . . .
C1S027233 Vork Comparison Noise Emitter Cal not Req B,2
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Test Equipment used for AC Mains Conducted Emissions

Equip No Manufacturer Model Description Last Cal Next Cal Test ltem

Stanley
45167 8m Tape Measure Calnotreq |Calnotreq |B.4

33-428

Fluke L. . B.4
5687 2311l Digital Multimeter 11/1/2017 11/1/2018

FCC , B.4
45999 Lisn Adapter 6/8/2017 6/8/2018

F-090527-1009-2

Rohde & Schwar B.4
45050 gy warz EMI Test Receiver 11/16/2017  |11/16/2018

FCC . e B.4
45998 Line Impedance Stabilization Network |6/8/2017 6/8/2018

F-090527-1009-1

Coleman B.4
37229 25ft BNC cable 4/12/2017 4/12/2018

RG-223

Bird L B.4
49559 5 T-MB 5W 50 Ohm BNC Termination 4GHz 8/10/2017 8/10/2018

York Comparison Noise Emitter, 30 - B.4
18963 P Calnotreq |Cal notreq

CNE V 1000MHz

Newport 5 inch Temp/RH/Press Sensor w/20ft B.4
54228 . 2/10/2018 2/10/2019

iBTHP-5-DB9 cable
46006 Fee Line Impedance Stabilization Network |6/8/2017 6/8/2018 B4

F-090527-1009-1 P

FCC . . B.4
8510 Instrumentation Limiter 5/16/2017 5/16/2018

FCC-450B-2.4-N

FCC B.4
46007 Lisn Adapter 6/8/2017 6/8/2018

F-090527-1009-2 ' P

TTE . . B.4
49531 High Pass Filter 5/3/2017 5/3/2018

H785-150K-50-21378
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Test Equipment used for RF Conducted Tests
. Model .

Equip No Manufacturer Description Last Cal Next Cal Test Item
N9030A-550 .

CIS053615 Keysight PXA Signal Analyzer 50 GHz 4-Apr-17 4-Apr-18 Appendix A
BRC50704-02 .

CIS055352 Micro-Tronics Notch Filter 5.42 - 5.725GHz 5-Apr-17 5-Apr-18 Appendix A

Cisosss79 | BWS20-W2 SMA 20dB Attenuator 20-Jul17 | 20-Jul-18 .
Aeroflex Appendix A

CIS055577 BWS20-W2 SMA 20dB Attenuator 20-Jul-17 20-Jul-18 .
Aeroflex Appendix A

Clsos5353 | DRC50703-02 Notch Filter 5.15 - 5.35GHz 27-0uk17 | 27-Jul-18 .
Micro-Tronics Appendix A

cisoss112 | BRMS0702-02 Reject Band Filter 27-Jul17 | 27-Ju-18 .
Micro-Tronics Appendix A

CIS054693 | BRCS50705-02 Band Reject Filter 27-Juk-17 | 27-Ju-18 .
Micro-Tronics Appendix A

CIS054620 RA08-S151-12 SMA cable 12" 27-Jul-17 27-Jul-18 .
Megaphase Appendix A

Clsos4619 | RA08-S1S1-12 SMA cable 12" 27.3ul17 | 27-Jul-18 .
Megaphase Appendix A

Cisosa617 | RA08-S1S1-12 SMA cable 12" 27-Jul-17 27-Jul-18 .
Megaphase Appendix A
RA08-S1S1-12 "

CIS054616 Megaphase SMA cable 12 27-Jul-17 27-Jul-18 Appendix A

Clso54615 | RA08-S1S1-12 SMA cable 12" 27-3ul17 | 27-Jul-18 .
Megaphase Appendix A

CIS054614 RA08-S151-12 SMA cable 12" 27-Jul-17 27-Jul-18 .
Megaphase Appendix A

Cisosae11 | RA08-S1S1-12 SMA cable 12" 27.3ul17 | 27-Ju-18 .
Megaphase Appendix A
RA08-S1S1-12 "

CIS054610 MegaPhase SMA cable 12 27-Jul-17 27-Jul-18 Appendix A
F120-S1S1-48 "

CIS054633 Megaphase SMA cable 48 21-Sep-17 21-Sep-18 Appendix A
F120-S1S1-48 "

CIS054634 Megaphase SMA cable 48 29-Sep-17 | 29-Sep-18 Appendix A

CIs055020 | SMSM-AZPH-012 12" SMA Cable 23-0ct-17 | 23-Oct-18 .
Dynawave Appendix A

Ccisosse21 | SMSM-AZPH-012 12" SMA Cable 23-Oct-17 | 23-Oct-18 .
Dynawave Appendix A
SMSM-A2PH-024 "

CIS055868 Dynawave 24" SMA Cable 23-Oct-17 23-Oct-18 Appendix A
RFLT4WDC40GK .

CIS055170 RF Lambda 4 Way Power Divider 40GHz 22-Dec-17 22-Dec-18 Appendix A

CIS055872 SMSM-A2PH-024 24" SMA Cable 27-Jul-17 27-Jul-18 .
Dynawave Appendix A

Cisossge7 | SMSM-AZPH-024 24" SMA Cable 27.3ul17 | 27-Ju-18 .
Dynawave Appendix A
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Appendix E: Abbreviation Key and Definitions

The following table defines abbreviations used within this test report.

CISCO

Abbreviation

Description

Abbreviation

Description

EMC Electro Magnetic Compatibility °F Degrees Fahrenheit
EMI Electro Magnetic Interference °C Degrees Celsius
EUT Equipment Under Test Temp Temperature
ITE Information Technology Equipment | S/N Serial Number
TAP Test Assessment Schedule Qty Quantity
ESD Electro Static Discharge emf Electromotive force
EFT Electric Fast Transient RMS Root mean square
EDCS Engineering Document Control Qp Quasi Peak
System
Config Configuration Av Average
CIs# Cisco Number (unique identification | Pk Peak
number for Cisco test equipment)
Cal Calibration kHz Kilohertz (1x109)
EN European Norm MHz MegaHertz (1x10°)
IEC International Electro technical GHz Gigahertz (1x10°)
Commission
CISPR International Special Committee on | H Horizontal
Radio Interference
CDN Coupling/Decoupling Network \ Vertical
LISN Line Impedance Stabilization dB decibel
Network
PE Protective Earth Vv Volt
GND Ground kV Kilovolt (1x10%)
L1 Line 1 uVv Microvolt (1x1076)
L2 Line2 A Amp
L3 Line 3 uA Micro Amp (1x10°6)
DC Direct Current mS Milli Second (1x10-%)
RAW Uncorrected measurement value, uS Micro Second (1x10°6)
as indicated by the measuring
device
RF Radio Frequency uS Micro Second (1x10°°)
SLCE Signal Line Conducted Emissions m Meter
Meas dist Measurement distance Spec dist Specification distance
N/A or NA Not Applicable SL Signal Line (or Telecom Line)
P Power Line L Live Line
N Neutral Line R Return
S Supply AC Alternating Current
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