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Section 1: Overview
1.1 Test Summary

The samples were assessed against the tests detailed in section 3 under the requirements of the
following specifications:

Specifications

CFRA47 Part 15.247
RSS-247 Issue 2: Feb 2017
RSS-Gen Issue 5: Apr 2018
LP0002 (2018-01-10)
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Section 2: Assessment Information

2.1 General

This report contains an assessment of an apparatus against Radio 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) 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.

b) The apparatus was set up and exercised using the configuration and modes of operation defined in this
report only.
c) Where relevant, the apparatus was only assessed using the susceptibility criteria defined in this report and

the Test Assessment Plan (TAP).
d) 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*%

1.All AC testing was performed at one or more of the following supply voltages:
110V 60 Hz (+/-20%)

2.2 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

voltage and power measurements +2dB
conducted EIRP measurements +1.4dB
radiated measurements +3.2dB
frequency 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.
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2.3  Date of testing (initial sample receipt date to last date of testing)
10-OCT-2018 to 12-DEC-2018

2.4  Report Issue Date

Cisco uses an electronic system to issue, store and control the revision of test reports. This system is called the
Engineering Document Control System (EDCS). 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

2.5 Testing facilities

This assessment was performed by: Chris Blair

A NIST Designated Phase-l and Phase-ll Conformity Assessment Body (CAB) for the
following economies and regulatory authorities under the terms of the stated MRAs/Treaties:
NCC (National Communications Commission) APEC Tel MRA -Phase |

Testing Laboratory

Cisco Systems, Inc.
125 West Tasman Drive (Building P)
San Jose, CA 95134

USA
Headquarters

Cisco Systems, Inc.

170 West Tasman Drive
San Jose, CA 95134
USA

Registration Numbers for ISED (Innovation, Science and Economic Development Canada)

Cisco System Site Address Site Identifier
Building P, 10m Chamber 125 West Tasman Dr Company #: 2461N-2
San Jose, CA 95134

United States
Building P, 5m Chamber 125 West Tasman Dr Company #: 2461N-1
San Jose, CA 95134

United States
Building I, 5m Chamber 285 W. Tasman Drive Company #: 2461M-1
San Jose, California 95134

United States
Building 7, 5m Chamber 425 E. Tasman Drive Company #: 2461N-3
San Jose, California 95134

United States

Test Engineers

Julian Land
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2.6 Equipment Assessed (EUT)
C9115AXI-B(For USA), C9115AXI-A(For Canada), C9115AXI-T(For Taiwan)

These 3 models are using same hardware specificaiton include antennas excetp for the software.
2.7 EUT Description

The C9115AXI is a next generation access point. The dual band 2.4GHz and 5GHz WIFI radio supports
the next generation WIFI protocol of 802.11ax and is backwards compatible with 802.11a, b, g, n, ac. The
access point features 4 internal antennas and operates in a 4x4 configuration in both the 2.4GHz and
5GHz bands.

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

Antenna
Gain
Frequency Part Number Antenna Type (dBi)
2.4GHz / 5GHz (A antenna port) Internal Antenna 2.3/4.1
2.4GHz | 5GHz (B antenna port) Internal Antenna 26/4.1
2.4GHz / 5GHz (C antenna port) Internal Antenna 22/4.1
2.4GHz / 5GHz (D antenna port) Internal Antenna 24/4.1
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Section 3: Result Summary

3.1

Results Summary Table

3.1.1 Radio Port Results

CISCO

Worst-case results from the tables are in bold, and are represented in plots that follow the tables.

LP0002 (2018-
01-10) (3.10.1.5)
2.8

spread spectrum or digitally modulated device is operating, the RF
power that is produced 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

Basic Standard | Technical Requirements / Details Result
FCC 15.247 6dB Bandwidth Pass
RSS-247 Systems using digital modulation techniques may operate in the 2400-
LP0002 (2018- 2483.5MHz band. The minimum 6dB bandwidth shall be at least 500
01-10) (3.10.1.6) | kHz
2)A)
FCC 15.247 99% & 26 dB Bandwidth: Pass
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.
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: Pass
RSS-247 15.247 The maximum conducted output power of the intentional radiator
LP0002 (2018- for systems using digital modulation in the 2400-2483.5 MHz band shall
01-10) (3.10.1.2) | not exceed 1 Watt (30dBm). If transmitting antennas of directional gain
Q) © 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.
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(e), the
e.i.r.p. shall not exceed 4 W.
FCC 15.247 Power Spectral Density Pass
RSS-247 For digitally modulated systems, the power spectral density conducted
LP0002 (2018- from the intentional radiator to the antenna shall not be greater than 8
01-10) (3.10.1.6) | dBmin any 3 kHz band during any time interval of continuous
(2) (B) transmission.
FCC 15.247 Conducted Spurious Emissions / Band-Edge: Pass
RSS-247 In any 100 kHz bandwidth outside the frequency band in which the
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CISCO

measurement, provided that the transmitter demonstrates compliance
with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of root-mean-
square averaging over a time interval, as permitted under section
5.4(d), the attenuation required shall be 30 dB instead of 20 dB.
Attenuation below the general field strength limits specified in RSS-
Gen is not required.

FCC 15.247
RSS-247

FCC 15.205
RSS-Gen Issue 5

Restricted band:

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
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3.1.2 Radiated Emissions (General requirements)

CISCO

Basic Standard | Technical Requirements / Details Result
FCC 15.209 TX Spurious Emissions: Except as provided elsewhere in this subpart,
RSS-Gen Issue | the emissions from an intentional radiator shall not exceed the field Pass
5 strength levels specified in the filed strength limits table in this section.
LP0002 (2018- | Unwanted emissions falling within the restricted bands, as defined in
01-10) FCC 15.205 (a) and RSS-Gen 8.10 must also comply with the radiated
(3101528 | gmission limits specified in FCC 15.209 (a) and RSS-Gen 8.9
RSS-Gen Issue | RX Spurious Emissions: Pass
5 RSS-Gen 7.3 Radiated emission measurements shall be performed with
LP0002 (2018- | the receiver antenna connected to the receiver
01-10) antenna ports. The search for spurious emissions shall be from the
(3.10.1.5) 2.8 lowest frequency internally generated
or used in the receiver (e.g. local oscillator, intermediate or carrier
frequency), or 30 MHz, whichever is
higher, to at least five times the highest tunable or local oscillator
frequency, whichever is higher,
without exceeding 40 GHz.
Spurious emissions from receivers shall not exceed the radiated
emissions limits shown in table 3
FCC 15.207 AC conducted Emissions: Except when the requirements applicable to | N/A
RSS-Gen Issue | a given device state otherwise, for any radio apparatus equipped to (Unit
5 operate from the public utility AC power supply, either directly or only
LPO002 (2018- | indirectly (such as with a battery charger), the radio frequency voltage powered
01-10) 2.3 of emissions conducted back onto the AC power lines in by DC
the frequency range of 0.15 MHz to 30 MHz shall not exceed the limits | power i.e.
shown in the table in these sections. The more stringent limit appliesat | POE)

the frequency range boundaries.
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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 | Equipment Manufacturer | Hardware | Firmware Rev. Software Serial Number
No. Details Rev. Rev.
Cisco
S01 C9115AXI 07 (P2C) 8.9.1.73 FOC22204U51
Systems, Inc.
Catalyst 3850 Cisco 1.2 (cat3k_caa-
S02 48 POE+ Systems, Inc. MO universalko) 03.03.03SE | FOC18218BFL
AP Image:
8.8.1.10
Cisco (Compiled
S03 C9115AXI 07 (P2C) 17.10 RC25.11 FOC22204U4T
Systems, Inc. Sep 25
09:42:55
PDT 2018)
AIR- Cisco C154566630000
S04 PWRINJ6 Systems, Inc. Vo1 NIA NIA 00625
4.2  System Details
System # Description Samples
1 EUT and Power Supply (Conducted Tests) S01, S02
2 EUT and Power Supply (Radiated Tests) S03, S04
4.3 Mode of Operation Details
Mode# Description Comments

1 GFSK Receive and Idle
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Section 5: Radio Port Results

5.1 Duty Cycle

5.1.1 Duty Cycle Test Requirement

From KDB 558074, Section 6
6.0 Duty cycle, transmission duration and maximum power control level

Preferably, all measurements of maximum conducted (average) output power will be performed
with the EUT transmitting continuously (i.e., with a duty cycle of greater than or equal to 98%).
When continuous operation cannot be realized, then the use of sweep triggering/signal gating
techniques can be utilized to ensure that measurements are made only during transmissions at
the maximum power control level. ... When continuous transmission cannot be achieved and
sweep triggering/signal gating cannot be implemented, alternate procedures are provided that
can be used to measure the average power; however, they will require an additional
measurement of the transmitter duty cycle. Within this guidance document, the duty cycle refers
to the fraction of time over which the transmitter is on and is transmitting at its maximum power
control level. The duty cycle is considered to be constant if variations are less than + 2 percent,
otherwise the duty cycle is considered to be non-constant.
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5.1.2 Duty Cycle Test Method
From KDB 558074, Section 6:

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. Set the center frequency of the instrument to the center frequency
of the transmission. Set RBW = OBW if possible; otherwise, set RBW to the largest available
value. Set VBW = RBW. Set detector = peak or average. The zero-span measurement method
shall not be used unless both RBW and VBW are > 50/T and the number of sweep points across
duration T exceeds 100. (For example, if VBW and/or RBW are limited to 3 MHz, then the zero-
span method of measuring duty cycle shall not be used if T < 16.7 microseconds.)
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5.1.3 Duty Cycle Test Information

Samples, Systems, and Modes

CISCO

System L. System under Support
Description Samples .
Number test equipment
L EUT S01 i O
Support S02 ] 1
Tested By: Date of testing:
Julian Land December 12, 2018
Test Result: Pass

Test Equipment
See Appendix A for list of test equipment
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5.1.4 Duty Cycle Data Table

Duty Cycle table and screen captures are shown below for power/psd modes.

Mode

Duty Cycle (%)

Correction Factor (dB)

GFSK

100

0
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5.1.5 Duty Cycle Data Screenshots

CISCO

GFSK 2402MHz, 1Mbps

Agilent Spectrum Analyzer - Swept SA

06 DC | CORREC

Center Freq 2.402000000 GHz _ Avg Type: Log-Pwr GIEGIE LY
PNO: Fast —»— T1rig:Free Run Avg|Held: 111
IFGain:Low RAtten: 16 dB DET [ il
Rof Offeot 1 dB Mkr4 11.00 ms Auto Tune
Ref 5.00 dBm 5.276 dBm —
CenterFreq
2.402000000 GHz
|
StartFreq
2.402000000 GHz
B |
StopFreq
2.402000000 GHz
(e
Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 3.0 MHz #VBW 100 kHz Sweep 22.00 ms (1001 pts) 3.000000 MHz
MKR MODE TRC| SCL bed a7 FUMCTION FUMCTION WIDTH FUNCTION VaLUE A~ m Man
@l N1t  1100ms[ 5276 dBm| [ e
pd NOJ1[t] 00 1100ms|  5.276 dBm| ]
3 INEEN ] Freq Offset
"l N[ 1] ] 0 Hz
5 Il ]
6 ]
7 ]
g ]
9 ]
10 ]
1 1 | [
< >
MSG NaN, NaN STATUS
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5.2 6dB Bandwidth
5.2.1 6dB Bandwidth Test Requirement

For the FCC / LP0002 (2018-01-10) (3.10.1.6) (2) (A):
15.247 (2)

Systems using digital modulation techniques may operate in the 902—928 MHz, 2400-2483.5
MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

For Industry Canada:
RSS-247 5.2 (a)

5.2 Digital transmission systems
DTSs include systems that employ digital modulation techniques resulting in spectral
characteristics similar to direct sequence systems. The following applies to the bands 902-928

MHz and 2400-2483.5 MHz:
a) The minimum 6 dB bandwidth shall be 500 kHz.
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5.2.2 6dB Bandwidth Test Procedure

Ref. KDB 558074 D01 DTS Meas. Guidance v04, 8.2 Option 2

ANSI C63.10: 2013

6dB 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 v04, 8.2 Option 2

ANSI C63.10: 2013 section 11.8.2 Option 2

6dB BW
Test parameters

8.0 DTS bandwidth

One of the following procedures may be used to determine the modulated DTS bandwidth.
8.1 Option 1

a) SetRBW =100 kHz.

b) Set the video bandwidth (VBW) = 3 x RBW.

¢) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f)  Allow the trace to stabilize.

g) Measure the maximum 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 6 dB
relative to the maximum level measured in the fundamental emission.

8.2 Option 2

The automatic bandwidth measurement capability of an instrument may be emploved using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kHz, VBW >
3 x RBW. peak detector with maximum hold) is implemented by the instrumentation function. When
using this capability, care shall be taken so that the bandwidth measurement 1s not influenced by any
mtermediate power nulls in the fundamental enussion that might be = 6 dB.
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5.2.3 6dB Bandwidth Test Information

CISCO

Tested By:
Julian Land

Date of testing:
December 12, 2018

Test Result: Pass

Test Equipment
See Appendix A for list of test equipment

Samples, Systems, and Modes

System . System under Support
¥ Description Samples 4 p_p
Number test equipment
L EUT S01 i [l
Support S02 O G|
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5.2.4 6dB Bandwidth Data Table

Frequency 6dB BW | Limit | Margin
(MHz2) Mode Data Rate (Mbps) (MHz) (kHz) | (MH2)
2402 GFSK 1 1.079 >500 | 0.579
2426 GFSK 1 1.078 >500 | 0.578
2480 GFSK 1 1.076 >500 | 0.576
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5.2.5 6dB Bandwidth Screenshots

6dB Bandwidth, 2402MHz, GFSK 1Mbps

Agilent Spectrum Analyzer - Occupied BW
SR e CORREC SENSE:INT

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
Trig: Free Run

——
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.402 GHz
#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power 12.2 dBm
1.0786 MHz

Transmit Freq Error -4.162 kHz OBW Power
x dB Bandwidth 723.4 kHz x dB

MSG STATUS

6dB Bandwidth, 2426MHz, GFSK 1Mbps

Agilent Spectrum Analyzer - Occupied BW
50Q DC CORREC SENSE:INT

Center Freq 2.426000000 GHz Center Freq: 2.426000000 GHz Radie Std: None Frequency
NFE Trig: Free Run

—-—
#IFGain:Low KAtten: 10 dB Radio Device: BTS

Ref Offset 1 dB
Ref 20.00 dBm

Center Freq
2.426000000 GHz

Center 2.426 GHz

#Res BW 100 kHz #VBW 300 kHz 500.000 kHz

Man

Occupied Bandwidth Total Power 12.1 dBm

1.0777 MHz —
Transmit Freq Error -5.219 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 714.2 kHz x dB -6.00 dB
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CISCO

Agilent Spectrum Analyzer - Occupied BW
SENBEINT

6dB Bandwidth, 2480MHz, GFSK 1Mbps

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz
Trig: Free Run

.
#IFGain:Low #Atten: 10 dB

Ref Offset 1 dB
Ref 20.00 dBm

#VBW 300 kHz

Occupied Bandwidth Total Power
1.0760 MHz

Transmit Freq Error -6.634 kHz OBW Power
x dB Bandwidth 727.3 KHz x dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.480000000 GHz

Span 5 MHz,
#Sweep 55

11.5 dBm

STATUS
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5.3  Occupied Bandwidth

5.3.1 Occupied Bandwidth Test Requirement

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.
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5.3.2 Occupied Bandwidth Test Method

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

a)

b)

c)

d)
e)

o

h)

6.9.3 Occupied bandwidth—power bandwidth (99%) measurement procedure

The occupied bandwidth is the frequency bandwidth such that. below its lower and above its upper
frequency lmuts. the mean powers are each equal to 0.5% of the total mean power of the given emission.
The following procedure shall be used for measuring 99% power bandwidth:

The instrument center frequency is set to the nominal EUT channel center frequency. The
frequency span for the spectrum analyzer shall be between 1.5 times and 5.0 times the OBW.

The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW,
and VBW shall be approximately three times the RBW. unless otherwise specified by the
applicable requirement.

Set the reference level of the mstrument as required. keeping the signal from exceeding the
maximum mput nuxer level for linear operation. In general. the peak of the spectral envelope
shall be more than [10 log (OBW/RBW)] below the reference level. Specific guidance is given
in4.1.5.2.

Step a) through step ¢) might require iteration to adjust within the specified range.

Video averaging is not permitted. Where practical. a sample detection and single sweep mode
shall be used. Otherwise, peak detection and max hold mode (until the trace stabilizes) shall be
used.

Use the 99% power bandwidth function of the instrument (if available) and report the measured
bandwidth,

If the instrument does not have a 99% power bandwidth function. then the trace data points are
recovered and directly sumuned in linear power terms. The recovered amplitude data pomnts.
beginning at the lowest frequency. are placed in a running sum until 0.5% of the total is reached:
that frequency is recorded as the lower frequency. The process is repeated until 99.5% of the
total is reached: that frequency is recorded as the upper frequency. The 99% power bandwidth is
the difference between these two frequencies,

The ocenpied bandwidth shall be reported by providing plot(s) of the measuring instrument
display: the plot axes and the scale units per division shall be clearly labeled. Tabular data may
be reported in addition to the plot(s).
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5.3.2 Occupied Bandwidth Test Information

CISCO

Tested By:
Julian Land

Date of testing:
December 12, 2018

Test Result: Pass

Test Equipment
See Appendix A for list of test equipment

Samples, Systems, and Modes
System L System under Support
4 Description Samples y p.p
Number test equipment
L EUT so01 1 O]
Support S02 O 1
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CISCO

5.3.4 Occupied Bandwidth Data Table

Frequency Data Rate | 26dB BW | 99% BW
(MH2z) Mode (Mbps) (MH2) (MH2z)
2402 GFSK 1 1.294 1.057
2426 GFSK 1 1.295 1.065
2480 GFSK 1 1.305 1.057
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5.3.5 Occupied Bandwidth Screenshots

CISCO

Agilent Spectrum Analyzer - Occupied BW
ST CORREC SENSE:INT|

26dB / 99% Bandwidth, 2402, GESK, 1Mbps

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz
NFE Trig: Free Run

i
#IFGain:Low #Atten: 10 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.402 GHz

#Res BW 24 kHz #VBW 75 kHz

Occupied Bandwidth Total Power

1.0565 MHz
-8.416 kHz OBW Power
1.294 MHz x dB

Transmit Freq Error
x dB Bandwidth

STATUS

Radio 5td: None Frequency

Radio Device: BTS

Center Freq
2.402000000 GHz

Span 5 MHz
#Sweep 55

13.3 dBm

Freq Offset
99.00 % iz
-26.00 dB

Agilent Spectrum Analyzer - Occupied BW
506  DC CORREC SENSE:IMT|

26dB / 99% Bandwidth, 2402, GFSK, 1Mbps

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

——
#IFGain:Low #Atten: 10 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.426 GHz
#Res BW 24 kHz

#VBW 75 kHz

Occupied Bandwidth Total Power

1.0648 MHz
=11.120 kHz OBW Power
1.295 MHz x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.426000000 GHz

13.1 dBm

99.00 %
-26.00 dB

STATUS
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CISCO

Agilent Spectrum Analyzer - Occupied BW
0% DC_|  CORREC

26dB / 99% Bandwidth, 2402, GFSK, 1Mbps

SEMNSEIMT|

Center Freq 2.480000000 GHz CenterFree‘: 2.480000000 GHz
NFE Trig: Free Run

=
#IFGain:Low #Atten: 10 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.48 GHz
#Res BW 24 kHz

Occupied Bandwidth
1.0570 MHz

Transmit Freq Error 9.170 kHz
x dB Bandwidth 1.305 MHz

#VBW 75 kHz

Total Power

OBW Power
x dB

Radio 5td: None Frequency

Radie Device: BTS

Center Freq
2.480000000 GHz

500.000 kHz
Man

12.5 dBm

FreqOffset
99.00 % iz
-26.00 dB

STATUS
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5.4 Maximum Conducted Output Power
5.4.1 Maximum Conducted Output Power Test Requirement
FCC, 15.247:

(b) The maximum peak conducted output power of the intentional radiator shall not exceed the
following: (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt. As an alternative to a peak power measurement, compliance with
the one Watt limit can be based on a measurement of the maximum conducted output power.
Maximum Conducted Output Power is defined as 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 is transmitting at a reduced power level. If multiple modes of operation are
possible (e.g., alternative modulation methods), the maximum conducted output power is the
highest total transmit power occurring in any mode.

(4) The conducted output power limit specified in paragraph (b) of this section is based on the use
of antennas with directional gains that do not exceed 6dBi. Except as shown in paragraph (c) of
this section, if transmitting antennas of directional gain greater than 6dBi are used, the conducted
output power from the intentional radiator shall be reduced below the stated values in paragraphs
(b)(1), (b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional
gain of the antenna exceeds 6dBi.

Industry Canada, RSS-247:
5.4 Transmitter output power and equivalent isotropically radiated power (e.i.r.p.)
requirements

d) For DTSs employing digital modulation techniques operating in the bands 902-928 MHz and
2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W. The e.i.r.p.
shall not exceed 4 W, except as provided in section 5.4(e).

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 signalling 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.
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5.4.2 Maximum Conducted Output Power Test Method

Ref. KDB 558074 D01 DTS Meas. Guidance v04

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 signal 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 v04, section 9.2.2.4 Method AVGSA-2

ANSI C63.10: 2013, section 11.9.2.2.4 Method AVGSA-2

Maximum Conducted Output power
Test parameters

9.2.2.4 Method AVGSA-2 (trace averaging across on and off times of the EUT transmissions.
followed by duty cycle correction)

a)  Measure the duty cycle. x. of the transmitter output signal as described in 6.0.

b) Setspan to at least 1.5 times the OBW.

¢) Set RBW = 1-3% of the OBW. not to exceed 1 MHz.

d) Set VBW >3 x RBW.

e)  Number of points in sweep = 2 x span / RBW. (This gives bin-to-bin spacing = RBW/2. so that
narrowband signals are not lost between frequency bins.)

f) Sweep time = auto.

g) Detector = RMS (i.e.. power averaging). if available. Otherwise. use sample detector mode.

h) Do not use sweep triggering. Allow the sweep to “free run™.

i)  Trace average at least 100 traces in power averaging (i.e.. RMS) mode: however. the number of
traces to be averaged shall be increased above 100 as needed such that the average accurately
represents the true average over the on and off periods of the transmitter.

i) Compute power by integrating the spectrum across the OBW of the signal using the instrument’s
band power measurement function with band limits set equal to the OBW band edges. If the
instrument does not have a band power function. sum the spectrum levels (in power units) at
intervals equal to the RBW extending across the entire OBW of the spectrum.

k) Add 10 log (1/x), where x is the duty cycle. to the measured power in order to compute the
average power during the actual transmission times (because the measurement represents amn
average over both the on and off times of the transmission). For example. add 10 log (1/0.25) =6
dB if the duty cycle is 25 %.

The “measure-and-sum technique” is used for measuring in-band transmit power of a device. In the
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)
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5.4.3 Maximum Conducted Output Power Test Information

Samples, Systems, and Modes

‘Zﬁ?:ir; Description Samples tSe);sttem under ::Sii))?rrltent
L EUT so01 V1 ]
Support S02 O 1
Tested By: Date of testing:
Julian Land December 12, 2018

Test Result: Pass

Test Equipment
See Appendix A for list of test equipment
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5.4.4 Maximum Conducted Output Power Data Table

©

£
> . £ S =
g $ 3 O 6a | = @
[} %) o - © x S m =
S < o < c [ — = c
Z 5 S|zl s 2|z | ¢
== x T Q e c ) S <
< Mode - £ O < & - Qo 3 =
S
§ GFSK, 1Mbps 1 5 3 5.3 30.0 24.7
Q
c<\r| GFSK, 1Mbps 1 5 3 5.1 30.0 24.9
R
c<\r| GFSK, 1Mbps 1 5 3 4.5 30.0 25.5
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5.4.5 Maximum Conducted Output Power Screenshots

Agilent Spectrum Analyzer - Channel Power

Maximum Conducted Output Power, 2402MHz, GFSK, 1Mbps

Center Freq 2.402000000 GHz
NFE

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.402 GHz
#Res BW 24 kHz

Channel Power

5.26 dBm /1.294 MHz

Center Freq: 2.402000000 GHz
—— Trig:Free Run
#IFGain:Low #Atten: 20 dB

Radio Std: None Frequency
AvglHold: 1001100
Radio Device: BTS

Mkr1 2.4019667 GHz
-7.7257 dBm

CenterFreq
2.402000000 GHz

#VBW 75 kHz

Power Spectral Density

-55.86 dBm /Hz

STATUS.

Agilent Spectrum Analyzer - Channel Power

Maximum Conducted Output Power, 2426MHz, GFSK, 1Mbps

Center Freq 2.426000000 GHz
NFE

CenterFreq: 2.426000000 GHz
—»—- Trig:Free Run
#IFGain:Low #Atten: 20 dB

Radio Std: None Frequency
Avg|Hold: 100100
Radic Device: BTS

Ref Offset 1 <B
Ref 20.00 dBm

Center 2.426 GHz
#Res BW 24 kHz

Channel Power

5.09 dBm /1.295 MHz

Mkr1 2.4260167 GHz
-7.6123 dBm

CenterFreq
2.426000000 GHz

#VBW 75 kHz

Power Spectral Density

-56.03 dBm /Hz

STATUS.
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Maximum Conducted Output Power, 2480MHz, GFSK, 1Mbps

Agilent Spectrum Analyzer - Channel Power
506 DC CORREC SENSE!INT

Center Freq 2.480000000 GHz Center Freq: 2480000000 GHz Radio Std: Nohe Frequency
Trig: Free Run AvglHeld: 100/100

—_—
#IFGain:Low #Atten: 20 dB Radio Device: BTS

MKr1 2.480025 GHz
Ref 20.00 dBm '8.2512 dBm

CenterFreq
2.480000000 GHz

#VBW 75 kHz

Channel Power Power Spectral Density

4.50 dBm /1.305 MHz -56.65 dBm /Hz

MSG STATUS
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5.5 Power Spectral Density
5.5.1 Power Spectral Density Test Requirement

15.247 (e) / RSS-247 5.2 (b) / LP0002 (2018-01-10) (3.10.1.6) (2) (B):
5.2 Digital transmission systems

DTSs include systems that employ digital modulation techniques resulting in spectral
characteristics similar to direct sequence systems. The following applies to the bands 902-
928 MHz and 2400-2483.5 MHz:

b) The transmitter power spectral density conducted from the transmitter to the antenna shall
not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the
provisions of section 5.4(d), (i.e. the power spectral density shall be determined using the
same method as is used to determine the conducted output power).

Page No: 37 of 104

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 - 15596102

5.5.2 Power Spectral Density Test Method

Ref. KDB 558074 DO1 DTS Meas. Guidance v04
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 v04, section 10.2 Peak PSD
ANSI C63.10: 2013, section 11.10.2 Peak PSD

Power Spectral Density
Test parameters

a)
b)
¢)
d)
e)

10.2 Method PKPSD (peak PSD)

This procedure shall be used if maximum peak conducted output power was used to demonstrate
compliance, and is optional if the maximum conducted (average) output power was used to demonstrate
compliance.

Set analyzer center frequency to DTS channel center frequency.
Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz <RBW < 100 kHz.

Set the VBW > 3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function fo determine the maximum amplitude level within the RBW.

If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

CISCO

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. With this technique, spectrum measurements are performed at each

output of the device, and the quantity 10 log(4) (or 6dB) is added to the worst case spectrum value before
comparing to the emission limit. (See ANSI C63.10 section 14.3.2.3)
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5.5.3 Power Spectral Density Test Information

CISCO

Tested By:
Julian Land

Date of testing:
December 12, 2018

Test Result: Pass

Test Equipment

See Appendix A for list of test equipment

Samples, Systems, and Modes

Syst Syst d S t
ystem Description Samples ystem under up_por
Number test equipment
L EUT so01 1 O]
Support S02 O i
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5.5.4 Power Spectral Density Data Table

~
>
| g ® —~
2 5|5 S =
I =) — m ~
= ~ c S )
> 3 I el @
o O m Q m o
5 2l | 5= 2 2 =t
=] < | x 3] — = =
- < 8’)
g 2|58 = £l s
S
:\rl GFSK, 1Mbps 1 17 3 -6.21 8.0
o
:\rl GFSK, 1Mbps 1 17 3 -7.52 8.0
o
:\rl GFSK, 1Mbps 1 17 3 -7.46 8.0
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5.5.5 Power Spectral Density Screenshots

Agilent Spectrum Analyzer - Swept SA

Power Spectral Density, 2402, GFSK, 1Mbps

ST CORREC

Center Freq 2.402000000 GHz .
PNO: Wide —+— 1rig: Free Run
IFGain:Low

#Avg Type: RMS
Avg|Hold: 212

H

Ref Offset 1 <IB
Ref 10.00 dBm

Span 3.000 MHz,

#Sweep 10.00 s (601 pts)

STATUS

Frequency

Agilent Spectrum Analyzer - Swept SA

Ref Offset 1 dB
Ref 10.00 dBm

Center Freq 2.426000000 GHz

PHO: Wi
IFGain:Low

#Avy Type: RMS
Avg|Hold: 212

Span 3.000 MHz
#Sweep 10.00 s (601 pts)

Frequency

Auto Tune

Center Freq
2.426000000 GHz

StartFreq
2.424500000 GHz

Stop Freq
2427500000 GHz
| ——————

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz
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Power Spectral Density, 2480, GFSK, 1Mbps

Agilent Spectrum Analyzer - Swept SA
S CORREC SENSEINT

Center Freq 2.480000000 GHz - #Avg Type: RMS Frequency
ide —+— 1rig: Free Run Avg|Held: 2/2 N
#Atten: 20 dB !

Mkr1 2.480 055 GHz, Auto Tune
A5 B &0 065 GP

Center Freq
2.480000000 GHz

StartFreq
2.478500000 GHz

StopFreq
2.481500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0Hz

Span 3.000 MHz
#VBW 10 kHz #Sweep 10.00 s (601 pts)

IMsG STATUS
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5.6 Conducted Spurious Emissions
5.6.1 Conducted Spurious Emissions Test Requirement

15.205 / RSS-Gen Issue 5/ LP0002 (2018-01-10) (3.10.1.5) (2.8)
Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) and RSS-
GEN section 8.10, must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)) and RSS-Gen Issue 5 section 8.9

RSS-Gen Issue 5 Section 8.9
Except where otherwise indicated in the applicable RSS, radiated emissions shall comply with the
field strength limits shown in table 5 and table 6. Additionally, the level of any transmitter
unwanted emission shall not exceed the level of the transmitter’s fundamental emission.

RSS-Gen Issue 5 Section 8.10
(b)
Unwanted emissions that fall into restricted frequency bands listed in table 7 shall comply with the
limits specified in table 5 and table 6.
(©)
Unwanted emissions that do not fall within the restricted frequency bands listed in table 7 shall
comply either with the limits specified in the applicable RSS or with those specified in table 5 and
table 6.
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5.6.2 Conducted Spurious Emissions Test Method

Ref. KDB 558074 D01 DTS Meas. Guidance v04

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 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.
In the 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 v04 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

Span = 30 MHz-18GHz / 18GHz —Tenth Harmonic

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 v04 section 12.2.2 © add the max antenna gain + ground
reflection factor (4.7 dB for frequencies between 30 MHz and 1000 MHz, and O dB for frequencies > 1000
MHz).
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5.6.3 Conducted Spurious Emissions Test Information

Samples, Systems, and Modes

System L. System under Support
Description Samples .

Number test equipment

L EUT S01 1 O

Support S02 | M|

Tested By: Date of testing:

Julian Land December 12, 2018

Test Result: Pass

Test Equipment
See Appendix A for list of test equipment
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5.6.4 Conducted Spurious Emissions Data Table - Average

_ © <
< £ = —
T 3 8 5 K
= ~ c o t;
= Mode § g '(g N 3 g~ 3 )

= [0} c X

21 & 38| 53| guz| & | %
5 I x o = S g — o E = o
o o () = £ c S S =
9] m = m £
T x| 2| 88| 8= | & 8= 5 3
S
5 GFSK, 1Mbps 1 5 3 -76.48 -73.48 -41.25 32.23
©
% GFSK, 1Mbps 1 5 3 -75.45 -72.45 -41.25 31.20
3
g GFSK, 1Mbps 1 5 3 -75.50 -72.50 -41.25 31.25
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5.6.5 Conducted Spurious Average Screenshots 1GHz-12GHz

Conducted Spurious Average, 2402, GFSK, 1Mbps

Agilent Spectrum Analyzer - Swept SA
Center Freq 6.015000000 GHz

PNO: Fast ~#»+ 1rig:FreeRun
#Atten: 0 dB

#Avg Type: RMS
Avg[Hold: 125126

IFGain:High

Ref Offset 1 dB
E% dBidiv__Ref -20.00 dBm

Stop 12.000 GHz
Sweep 20.00 ms (1001 pts)

FUNCTION VALUE

FUNCTION

(N [1] 7] 2.400 GHz B2. azs dBm| 00

FUNCTION WIDTH

- r ]
2 Il 4.794 GHz 89073dBm| [ [ 0000000 |
3 INEENEE 7212 GHz £5830dBm| [ [ ]
[  546MHz| 76481dBm| |

=OWOND~OHoE

B-a

=
@
©

Agilent Spectrum Analyzer - Swept SA
Center Freq 6.015000000 GHz

PNO: Fast ~#— Trig: Free Run
IFGain:High #Atten: 0 dB

#Avg Type: RMS
Avg|Hold: 1261125

Ref Offset 1 dB
1LO dBldiv_ Ref -20.00 dBm
og

AN A A N R
|
-‘. O W Wile, Wi
i R B

A AL s i
I I N

Stop 12.000 GHz
Sweep 20.00 ms (1001 pts)

FUNCTION WIDTH FUNCTIUN VALUE &~

MKR MODE| TRC SCL .‘4 FUNCTION
50. 413 dBm| [ 0000 ]
4 866 GHz -88.998 dBm ———
7.272 GHz 86486dBm| | 0000 000000
-75.449 dBm 1

Frequency

Auto Tune

Center Freq
6.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
12.000000000 GHz

CF Step
1.197000000 GHz
Auto Man

Freq Offset
0 Hz
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Conducted Spurious Average, 2480, GFSK, 1Mbps

Agilent Spectrum Analyzer - Swept SA
SENSEIINT

Center Freq 6.015000000 GHz . #Avg Type: RMS Frequency
NFE PNO: Fast —»— T1rig: Free Run Avg|Held: 1261125

IFGain:High #Atten: 0 dB

Auto Tune
Ref Offset 1 dB
Ref -20.00 dBm

Center Freq
6.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
12.000000000 GHz

Stop 12.000 GHz CF Step
#YBW 3.0 MHz* Sweep 20.00 ms (1001 pts) RERET K F

Auto Man

MKR MODE TRC SCL ® i FUNCTION FUNCTION %IDTH FUNCTION WALUE &~
N [1]f] 2484 GHz 64887dBm| [ 000000 00000 |
P N [1]f] 4974 GHz 88001dBm[ [ T 0000000
f N [1]f] 7.4561 GHz 89407dBm[ [ 00T 0000000000 ] Freq Offset

[ N [1]f] 545 MHz 7549 dBm[ [ 00T 000000000 ] 0Hz
I A A
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5.6.6 Conducted Spurious Average Screenshots 12GHz-26GHz

Plots representative of all modes
Conducted Spurious Average 12GHz-26GHz index power 5dBm

Antenna A

Agilent Spectrum Analyzer - Swept SA
SENSE:INT]

Center Freq 19.000000000 GHz - #Avg Type: RMS Frequency
NFE PNO: Fast —»— Trig:Free Run Avg|Hold: 1251125 \

IFGain:High #Atten: 0 dB

Auto Tune
Mkr4 19.000 GHZ
R 75668 do

Center Freq
19.000000000 GHz

StartFreq
12.000000000 GHz

Stop Freq
26.000000000 GHz

Start 12.000 GHz Stop 26.000 GHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 23.33 ms (1001 pts)f R Lc
MKR MODE TRC SCL ® o FUNCTION FUNCTION WwIDTH FUNCTION WALUE & M Man
gl N [1[f] = 12000GHz| 8639%0dBm| [ 00| 00|
2 I [ 12000GHz| 863%0dBm| | | ]
3 12.000 GHz 86390dBm| [ 0] Freq Offset
4 [ 19000GHz| 70696dBm| | T | 0 Hz
3 - o @ ]
8
7
8
9
10
11 L | | v
< >
MSG STATUS
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5.6.7 Conducted Spurious Emissions Data Table — Peak

— © X
< S = —
T g 8 5 2
E ~ c o 46
= Mode g g 'UU" N 3 g~ E )

= [0} c

gl & 28| sz guz| & | ¢
3 I x o S g — o E = o
o o [3) = £ c S 5 =2
9] m = m £
T x|l 2] 88| 8= &&= 5 3
o
Y, | GFSK, 1Mbps 1 5 3 -66.21 -63.21 -21.25 41.96
S
§ GFSK, 1Mbps 1 5 3 -64.49 -61.49 -21.25 40.24
8
S GFSK, 1Mbps 1 5 3 -65.35 -62.35 -21.25 41.10
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5.6.8 Conducted Spurious Peak Screenshots 1GHz — 12GHz

Conducted Spurious Peak, 2402, GFSK, 1Mbps

Agilent Spectrum Analyzer - Swept SA

Center Freq 6.015000000 GHz .
PNO: Fast —»— 1rig:Free Run
IFGain:High #Atten: 0 dB

#Avg Type: RMS
Avg|Hold: 125/125

Ref Offset 1 dB
Ref -20.00 dBm

Stop 12.000 GHz

#VBW 3.0 MHz Sweep 20.00 ms (1001 pts)

MKR MODE TRC| SCL ® FUNCTION FUNCTION %/IDTH FUNCTION VALUE A~

=
1 INEEEEE 2,400 GHz 51813dBm| [ 00000 0000000000 ]
2 NEENES, 4.794 GHz J0728dBm| [ [
El N [1[f 7.188 GHz 59788dBm| | [ ]
4 INHENES! 10.707 GHz 66.331 dBm
Y N [1[f| 545 MHz 66.205 dBm
& [

Frequency

Auto Tune

Center Freq
6.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
12.000000000 GHz

CF Step
1.197000000 GHz
Auto Man

Freq Offset
0Hz

Conducted Spurious Peak, 2426, GFSK, 1Mbps

Agilent Spectrum Analyzer - Swept SA
SENSEUNT

Center Freq 6.015000000 GHz .
NFE PNO: Fast —»— T1rig: Free Run
IFGain:High #Atten: 0 dB

#Avg Type: RMS
Avg|Held: 1251125

Ref Offset 1 dB
10 dB/div  Ref -20.00 dBm
Log

Frequency

Auto Tune

Center Freq
6.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
12.000000000 GHz

CF Step
197000000 GHz
uto Man

Freq Offset
0 Hz

MKR MODE| TRC SCL ® i FUMCTION FUNCTION wIDTH FUNCTION wALUE
1 INNEREA 2.424 GHz 49468dBm| [ [ ]
2 Y 4.868 GHz 70901dBm| [ ]
3 7272 GHz -70.954 dBm ]
4 7.691 GHz £5.897 dBm ]
5 533 MHz £4.494 dBm ]
6 ] ]
7 I ]
8 I ]
9 I ]
10 I ]
1 I I
< b
MSG STATUS
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Conducted Spurious Average, 2480, GFSK, 1Mbps

Ag}ient Spectrum Analyzer - Swept SA

e
Center Freq 6.015000000 GHz ] F#Avg Type: RMS guency;
PNO: Fast —»— 1rig:Free Run Avg|Hold: 125125

IFGain:High #Atten: 0 dB

Mkr5 545 MHz,
Ao 53 den

Stop 12.000 GHz

#VBW 3.0 MHz Sweep 20.00 ms (1001 pts)

MKR MODE| TRC SCL| et " FUNCTION FUMCTION WADTH FUNCTIONWALUE A
il N [1[f]  2484GHz[  63.728dBm]| ]
2 NN ]
]l N [1]f[  7439GHz| 70168 dBm| ]
4 ]
5 [ 545MHz[  66.354dBm]| ]
6 I ]
7 I ]
8 I I ]
9 I ]
1 - [ ] ]

1 1 | | [ @
< >

MSG STATUS
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5.6.9 Conducted Spurious Peak Screenshots 12GHz-26GHz

Plots representative of all modes

Conducted Spurious Peak 12GHz-26GHz index power 5dBm
Ag-i-lent Spectrum Analyzer - Swept SA
g
Center Freq 19.000000000 GHz : #Avg Type: RMS : e
PNO: Fast —»— Trig: Free Run Avg|Hold: 125/125 \
IFGain:High #Atten: 0 dB |
ref Offsct 1 dB Mkr4 19.238 GHZ R
Ref -20.00 dBm -58.443 dBm | IEEG—
Center Freq
19.000000000 GHz
||
StartFreq
12.000000000 GHz
|
StopFreq
26.000000000 GHz
| B
Stop 26.000 GHz CF Step
#VBW 3.0 MHz Sweep 23.33 ms (1001 pts)RERTTTG e AF2
MKR MODE| TRC, SCL ® Y FUNCTION FUNCTION WIDTH FUNCTION WaLUE & M s
0l N [10f|  12000GHz| 70857 dBm| T e e |
2 12,000 GHz
3 Freq Offset
1 0Hz
5 ]
6 I
T
8
9
10
11
<
MSG
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5.7 Conducted Band Edge

5.7.1 Conducted Band Edge Test Requirement

15.247 / LP0002 (2018-01-10) (3.10.1.5) (2.8):
(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by
the intentional radiator shall be at least 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 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 20dB. Attenuation below
the general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall
in the restricted bands, as defined in §15.205(a), must also comply with the radiated emission
limits specified in §15.209(a) (see §15.205(c)).

RSS-247
5.5 Unwanted emissions
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
device is operating, the RF power that is produced 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 measurement, provided that the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the use of
root-mean-square averaging over a time interval, as permitted under section 5.4(d), the attenuation required
shall be 30 dB instead of 20dB. Attenuation below the general field strength limits specified in RSS-Gen is
not required.

15.205 / RSS-Gen Issue 5
Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), and RSS-
Gen Issue 5 Section 8.10 must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)) and RSS-Gen Issue 5 Section 8.9.
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5.7.2 Conducted Band Edge Test Method

Ref. KDB 558074 DO1 DTS Meas. Guidance v04
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 v04 to substitute conducted measurements in place of radiated
measurements.

3. Configure Spectrum analyzer as per test parameters 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 Band Edge Conducted Band Edge
Test parameters non-restricted Band Test parameters restricted Band

KDB 558074 D01 v04 section 11.1b, 11.2-3, also see KDB 558074 D01 v04 section 12.2.4 & 12.2.5.3 also see
ANSI C63.10: 2013 section 11.10.3 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.
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5.7.3 Conducted Band Edge Test Information

Samples, Systems, and Modes

CISCO

System L. System under Support
Description Samples .
Number test equipment
L EUT S01 i O
Support S02 ] 1
Tested By: Date of testing:
Julian Land December 12, 2018

Test Result: Pass

Test Equipment
See Appendix A for list of test equipment
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5.7.4 Conducted Band Edge (Restricted Band) Data Table Average

2
- gz | & |8
3 8| e 5 8
= ~= c 5
=2 = < 12 — — —~
> Mode qg; s = 3 § _§ = ,% @
S 212|528 g5 Sz T =
S < x o = S E —— e S
o o [} — E c © —
) m = €
L | 21 88| 8=| S 5 g
(o]
g GFSK, 1Mbps 1 5 3 -62.13 | -59.13 | -41.25 | 17.88
R
S | GFSK, 1Mbps 1| 5 3 5853 | -55.53 | -41.25 | 14.28
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5.7.5 Conducted Band Edge (Restricted Band) Screenshots Average

Conducted Band Edge Restricted Band Average, 2402, GFSK, 1Mbps

Agilent Spectrum Analyzer - Swept SA

Crmm—
Center Freq 2.061900000 GHz : #Avg Type: RMS Sk
PNO: Fast —»- Ttig:Free Run Avg|Hold: 1251125

IFGain:Low #Atten: 10 dB

Mkr2 2.100 8 GHz
Eeeffog;eot IidB?n -68.960 dBm

Trace 1 Pass

Stop 2.4050 GHz

#VBW 3.0 MHz* Sweep 1.000 ms (601 pts)
o FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 I ]
2 [ ]
3 ]
4 1
5 ]
6 1
7 ]
8 1
9 ]
10 1]

11 I
< >

MSG STATUS

Conducted Band Edge Restricted Band Average, 2480, GFSK, 1Mbps

Agilent Spectrum Analyzer - Swept SA

SENSEINT =
Center Freq 2.872500000 GHz #Avg Type: RMS TR requency

NFE PNO: Fast —»— 1rig: Free Run Avg|Held: 125/126
PASS IFGain:Low #Atten: 10 dB

Auto Tune
Ref Offset1dB
Ref 0.00 dBm
Trace 1 Pass
CenterFreq
2,872500000 GHz

StartFreq
2.478000000 GHz

Stop Freq
3.267000000 GHz

Stop 3.2670 GHz
#VBW 3.0 MHz* Sweep 1.000 ms (601 pts)

FUMCTION FUNCTION WIDTH FUNCTION WalLIE

CF Step
78.900000 MHz
Auto Man

1 INHEN 24836 GHz 58531 dB
57.266 dB

Freq Offset
0Hz

S0 O M ~ Gy h &t
=<
33

=
I [N
o}
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5.7.6 Conducted Band Edge (Restricted Band) Data Table Peak

o 2
- E|l g | F 2
N o (3] = 9
I © T | ¢ a g
= = o < 0n - 5]
N § 2 s - o E 3 € T o
g 0| 3| 2@ &38| 5o @ =
) < a s ST oz Z c
2 © x 2 c 'g b - a = e
g e 8| 5% s€| £k E g
T a £ oo 4§ 3 L o 3 =
)
g GFSK, 1Mbps 1 5 3 -55.14 | -52.14 -21.25 30.89
8
g GFSK, 1Mbps 1 5 3 -48.51 | -45.51 -21.25 24.26
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5.7.7 Conducted Band Edge Screenshots Peak

Conducted Band Edge Restricted Band Peak, 2402, GFSK, 1Mbps

Agilent Spectrum Analyzer - Swept SA
S0 DC | CORREC

Center Freq 2.357500000 GHz - #Avg Type: Log-Pwr Frequency
PNO: Fast —+— Trig:Free Run Avg|Held: 100{100

IFGain:Low #Atten: 10 dB

Mkr2 2.385 84 GHz|
EszogzeotthBm -55.137 dBm

Trace 1 Pass

Stop 2. 40500 GHz
#VBW 3.0 MHz Sweep 1.000 ms (601 pts)

MKR MODE| TRC SCL. FUNCTION FUNCTION WIDTH FUMCTION YALLIE

N [1[f] 2 390 00 GHz 55, 229 ‘m [ 0 0]
P N [ f] 2.385 84 GHz 85137dBm| [ [ ]
- ]

Conducted Band Edge Restricted Band Peak, 2480, GFSK, 1Mbps

Agilent Spectrum Analyzer - Swept SA
s e CORREC SENSE!INT

Center Freq 2.489000000 GHz RAvg Type: Log-Pwr
PNO: Wide ~—»— 1rig: Free Run Avg[Hold: 1004100

IFGain:Low #Atten: 10 dB

Auto Tune
Mkr2 2.484 38 GHz|
Ref Offset 1 dB -48.514 dBm

Frequency

CenterFreq
2.489000000 GHz

StartFreq
2.478000000 GHz

Stop Freq
2500000000 GHz

Stop 2.50000 GHZ CF Step
#/BW 3.0 MHz Sweep 1.000 ms (601 pts) 2200000 MHz

KR MODE| TRC) SCL| FUNCTION FUNCTION /D TH FUMCTION WALLUE A A_thO Man

1 INAEEEE 2 483 50 GHz 48 704 ¢Bm| | 0000 00000
Al N [ 1] 2.484 38 GHz 48614dBm| | ]
- o -

3 Freq Offset
4
5 0Hz
]
7
8
9

10

11 v

< >

MSG STATUS
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5.8 Conducted Band Edge (Non-Restricted Band)

5.8.1 Emissions in non-restricted frequency bands - Test Requirement

15.247 / LP0002 (2018-01-10) (3.10.1.5) (2.8):
(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced
by the intentional radiator shall be at least 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 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 §15.209(a) is not required. In addition, radiated emissions which
fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated emission
limits specified in §15.209(a) (see §15.205(c)).

RSS-Gen Issue 5 Section 8.9
Except where otherwise indicated in the applicable RSS, radiated emissions shall comply with the
field strength limits shown in table 5 and table 6. Additionally, the level of any transmitter
unwanted emission shall not exceed the level of the transmitter’s fundamental emission.

RSS-Gen Issue 5 Section 8.10
(b)
Unwanted emissions that fall into restricted frequency bands listed in table 7 shall comply with the
limits specified in table 5 and table 6.
(€)
Unwanted emissions that do not fall within the restricted frequency bands listed in table 7 shall
comply either with the limits specified in the applicable RSS or with those specified in table 5 and
table 6.
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5.8.2 Emissions in non-restricted frequency bands - Test Method

Ref. KDB 558074 D01 DTS Meas. Guidance v04
ANSI C63.10: 2013
Emissions in non-restricted frequency bands - Conducted
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 marker function to determine the maximum spurs amplitude level.
5. Capture graphs and record pertinent measurement data.

Ref. 558074 D01 DTS Meas. Guidance v04 section 11.1b, 11.2, 11.3
ANSI C63.10: 2013 section 11.11.1b, 11.11.12, 11.11.13

Emissions in non-restricted frequency bands - Conducted

Test parameters

11.2 Reference Level measurement 11.3 Emission Level Measurement
Establish a reference level by using the following | a) Set the center frequency and span to
procedure: encompass frequency range to be measured.
a) Set instrument center frequency to DTS b) Set the RBW = 100 kHz.

channel center frequency. c) Set the VBW > 3 x RBW.

b) Set the span to > 1.5 x DTS bandwidth. d) Detector = peak.

c) Set the RBW = 100 kHz. e) Sweep time = auto couple.

d) Set the VBW >3 x RBW. f) Trace mode = max hold.

e) Detector = peak. g) Allow trace to fully stabilize.

f) Sweep time = auto couple. h) Use the peak marker function to determine the
g) Trace mode = max hold. maximum amplitude level.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the

maximum PSD level.
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5.8.3 Emissions in non-restricted frequency bands — Test Information

Samples, Systems, and Modes

CISCO

System . System under Support
Description Samples .
Number test equipment
1 EUT S01 ¥ O
Support S02 [l ¥
Tested By : Date of testing:
Julian Land December 12, 2018
Test Result : Pass

Test Equipment
See Appendix A for list of test equipment
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5.8.4 Emissions in non-restricted frequency bands — Data Tables

— X
L s |2 4 2
=3 = 0 o o Limit Margin
> Mode °§’ o M -5 9
o » 3 2 g 2o (dBc) (dB)
= g 3 2cf§ 2¢
T i £ 6383 S8
S
S | GFSK, 1Mbps 1 5 -43.93 | 48.88 >30 20.86
3
S | GFSK, 1Mbps 1 5 -54.36 | 57.67 >30 27.67
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5.8.5 Emissions in non-restricted frequency bands — Screenshots

Conducted Band Edge Non-Restricted Band Peak, 2402, GFSK, 1Mbps

Agilent Spectrum Analyzer - Swept SA
Q| Wi ).l S 111 v
Center Freq 2.406000000 GHz Avg Type: Log-Pwr Gl Y

PNO: Wide 0 17ig: Free Run
IFGain:Low #Atten: 20 dB
Mkr1 2.400 000 GHzZ Auto Tune
Ref Offset 1 dB 00,000 GHz

Ref 10.00 dBm

Center Freq
2.406000000 GHz

StartFreq
2.390000000 GHz

Stop Freq
2.422000000 GHz

Stop 2.42200 GHz CF Step
#VBW 300 kHz Sweep 3.067 ms (1001 pts) 3.200000 MHz
MER MODE| TRC) SCL| 2 FUNCTION FUNCTION Ww/IDTH FUNCTION WaLUE A A—Utc Man
1 IIIIIIII
2 IIIIIII
3 INEEREA 1.744 MHz 48,88 dB Freq Offset
‘N
6
i
8
9
10
1 . | ________N
< >
[MSG STATUS

Agilent Spectrum Analyzer - Swept SA
ST e [ WERREE [T e

Center Freq 2.485000000 GHz i Avg Type: Log-Pwr
PNO: Wide () 1Mig:Free Run

IFGain:Low _ #Atten: 20 dB

Mkr1 2.483 50 GHZ
Ref 10.00 dBm ‘ -54.36 dBm

Stop 2. 50000 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)

MKR MODE| TRC SCL. FUNCTION | FUNCTION WIDTH FUNCTIONVALUE _ ~
N [1]f] 2 483 50 GHz 511 6dBm| [ [ ]
2 INEENEE 2.486 80 GHz ____
3 (A1 1] f [(A 327 MHz s787dB[ [ ]

___
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Section 6: System Test Results

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

6.1 Radiated Spurious Emissions

6.1.1 Radiated Transmitter Spurious Emissions — Test Requirement

15.205 / RSS-Gen / LP0002 (2018-01-10) (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.

RSS-Gen Issue 5 Section 8.9
Except where otherwise indicated in the applicable RSS, radiated emissions shall comply with the
field strength limits shown in table 5 and table 6. Additionally, the level of any transmitter
unwanted emission shall not exceed the level of the transmitter's fundamental emission.

RSS-Gen Issue 5 Section 8.10
(b)
Unwanted emissions that fall into restricted frequency bands listed in table 7 shall comply with the
limits specified in table 5 and table 6.
(©)
Unwanted emissions that do not fall within the restricted frequency bands listed in table 7 shall
comply either with the limits specified in the applicable RSS or with those specified in table 5 and
table 6.
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6.1.2 Radiated Transmitter Spurious Emissions - Test Method

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

CISCO

Radiated Spurious Emissions
Test parameters

Peak

Span = 1-18GHz /18GHz-26.5GHz
RBW =1 MHz

VBW >3 MHz

Sweep = Auto couple

Detector = Peak

Trace = Max Hold.

Average

Span = 1-18GHz /18GHz-26.5GHz
RBW =1 MHz

VBW >3 MHz

Sweep = Auto couple

Detector = RMS

Power Averaging

Using Vasona, configure the spectrum analyzer as shown above (be sure to enter all losses

between the transmitter output and the spectrum analyzer). Place the radio in continuous transmit
mode. 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 (Vertical and Horizontal), Limit= 54dBuV/m @3m
2) Peak plot (Vertical and Horizontal), Limit = 74dBuV/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.
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6.1.3 Radiated Transmitter Spurious Emissions — Test Information

CISCO

Tested By :
Julian Land

Date of testing:

October 10, 2018 — December 11, 2018

Test Result

: PASS

See Appendix A for list of test equipment

System o System under Support
Number Description Samples test equipment
EUT S03 %)
2
Support S04 0 %]
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CISCO

6.1.4 Radiated Transmitter Spurious Emissions 30MHz-1GHz

Transmitter Radiated Spurious Emissions 30MHz to 1GHz, GFSK 1Mps

(2402MHz)
dELim Vasona by EMiSoft T SCEETIN
et — [ e
pr o
- o rehi
500 |- + Fnrrrg'
I
Dt POS
400 ' Trace MAXH
SAEI 0.083s
GeEdBuy
Fl.ﬂ-.tt (xB
[1] ¥Bw 30lkHz
RBw 100kHz
h’aag Diist 2m
Spec Dist 3m
. Frequency: MHz
3000 12000 1000.00
Radisted Emissions Template: RSE 15,208 30m-1GHz
Filename: c\program files [x35)emisoft - vasonawesults\julian'sp 152000 foo ble'\20mhbe-1ghziods
130 Fies Ew [kHz]
Cab Result:
Frequency| Raw L:ss AF | Level Detector |Polarit Height | Azt | Limit [Margin Pe::s /s Comments
(MHz) |[(dBuV) (dB) ((dBuV) t (cm) |(Deg)|(dBuV)| (dB) .
(dB) Fail
30 23 0.5 -5.9 17.6 | Quasi Max \Y; 110 143 40 -22.4 | Pass
500.003 36.4 2.2 -9.7 29 Quasi Max H 153 122 46 -17 Pass
174.538 38.9 1.3 -15.1 [ 25.1 | Quasi Max \Y 103 276 | 435 | -18.4 | Pass
68.194 35 0.8 -18.8 17 Quasi Max Y 113 86 40 -23 Pass
79.106 29.1 0.8 -19.1 [ 10.8 | Quasi Max \Y 125 239 40 -29.2 | Pass
142.788 36.4 11 -13.6 24 Quasi Max Y 103 150 | 435 | -19.6 | Pass

Page No: 69 of 104

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 - 15596102

CISCO

Transmitter Radiated Spurious Emissions 30MHz to 1GHz, GFSK 1Mps

(2442MHz)
dBivim Vasona by EMiSoft 10 Oct 18 14:43 ..
— 1) e
I:F'E Linnt
= P AEiE
s00 |— + Fnrrrgl
I
L=t POE
0a I Trace MAXH
= 2%
- =f T
30 Rlatt 0d8
[11VBw 300kHz
200 RBw 10kHz
W22 it am
10.0 Spec Dist 2m
- Freguency: MHz
3000 100,00 100000
Fadizted Emissions Template: RSE 15,208 10m-1GHz
Filenams: c\program files (x30)amisoft - '..agar'a results) _|L|L:|.F i 150N foo b 20mhz-1 ghaibd#
10 Foes B [iKHZ]
Frequency| Raw f:sbs AF | Level Detector |Polarit Height | Azt | Limit |Margin R;:::sljs Comments
(MHz) ((dBuV) (dB) (dB) |(dBuV) Y (cm) ((Deg)|(dBuV)| (dB) Fail
79.338 40.2 0.8 -19.2 | 21.9 | Quasi Max \% 120 | 215 40 -18.1 | Pass
500.003 | 36.3 2.2 -9.7 | 28.8 | Quasi Max H 153 | 123 46 -17.2 | Pass
174531 | 39.3 1.3 |-15.1( 25.4 | Quasi Max \% 111 | 290 | 435 | -18.1 | Pass
299.781 | 324 1.7 -12.8 | 21.3 | Quasi Max H 104 | 114 46 -24.7 | Pass
69.606 35.2 0.8 [-18.8| 17.2 | Quasi Max \% 108 | 102 40 -22.8 | Pass
443.622 | 32.8 21 |[-10.5| 24.4 | Quasi Max H 137 | 350 46 -21.6 | Pass
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CISCO

Transmitter Radiated Spurious Emissions 30MHz to 1GHz, GFSK 1Mps

(2480MHz2)
dBovim Vasona by EMiSoft 10 Oct 18 17:18 ..
— [ feran
— EPE Lt
- oo+ Debu
0 |- + Fnrn':gl
[
et POS
ol ! Trace MAKH
Swp 0.0503s
310 Ref GodBulim
= Attt Od
[Bw 200kHz
200 RBw 10kHz
M2ZE Dict 3m
104d Spec Dist 2m
. Fregusncy: MHz
i) 100.:00 1000.00
Badisted Emissions L Template: RSE 15,208 20m-1GHz o
Filename: cprogram files {(xB5}\emisoft - vasonaresults\julisn\ap12iitfce ble\20mhz-1ghzibds
130 Fies B KHE]
Frequency| Raw f:sbs AF | Level Detector |Polarit Height | Azt | Limit |Margin R;::sljs Comments
(MHz) ((dBuV) (dB) (dB) |(dBuV) v (cm) |(Deg)|(dBuV)| (dB) Fail
79.338 40.3 0.8 -19.2 | 21.9 | Quasi Max \% 105 | 208 40 -18.1 | Pass
174.547 | 39.7 1.3 -15.1 | 25.9 | Quasi Max \% 123 | 276 | 43.5 | -17.6 | Pass
499.994 | 36.2 2.2 -9.7 | 28.8 | Quasi Max H 157 | 120 46 -17.2 | Pass
31.819 22.6 0.5 -7.1 16 Quasi Max \% 107 | 218 40 -24 Pass
304.025 | 35.9 1.7 -12.7| 25 Quasi Max H 104 | 226 46 -21 Pass
111.072 | 374 1 -13.8 | 24.6 | Quasi Max \% 114 | 219 | 43.5 | -18.9 | Pass
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6.1.5 Radiated Transmitter Spurious Emissions — 1-10GHz

Note: Emissions tests were done with all radios on simultaneously (i.e. BLE, 2.4GHz, and 5GHz radios)

Peak - Transmitter Radiated Spurious Emissions 1GHz to 10GHz, 2402MHz

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

B ALIGN AUTO 03:27:02 PMDec 08, 2018 Fregquenc
Start Freq 1.000000000 GHz #Avg Type: RMS 4 .

PNO: Fast —»— 1rig: Free Run
IFGain:High #Atten: 0 dB
Mkr10 4.941 0 GHZ Auto Tune
Ref 80.00 dBpV 52.97 dBp el
Center Freq
5500000000 GHz
StartFreq
1.000000000 GHz
[
StopFreq
10.000000000 GHz
[
Start 1.000 GHz Stop 10.000 GHz CF Ste
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 15.3 ms (10000 pts 10.000000 MH’:
MKR| MODE| TRC| SCL b4 FUNCTION WIDTH FUNCTION WALUE Auto M
G N [1]f] 24428 GHz| I | [—
g [ N | E 5.259 1 GH
.
L N[ f|  48632CHz| At o
A N [1[f] 55545 GHz| 0Hz
A N [1[Ff] 50072 GHz]
bl N[ 1[f] 72052 GHz]
N [1[f] 63519 GHz|
el N [1[F] 41215 GHz|
b N [1[f] 49410 GHz]
11 I
12 [
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Note: Emissions tests were done with all radios on simultaneously (i.e. BLE, 2.4GHz, and 5GHz radios)

Average - Transmitter Radiated Spurious Emissions 1GHz to 10GHz, 2402MHz
Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

SEMSEINT ALIGN AUTOD 21 02, 2018 F

Start Freq 1.000000000 GHz #Avg Type: RMS i

: Trig: Free Run Avg[Held: 11
PHO: Fast ~—»—
% IFGain:High #Atten: 0 dB

Mkr11 6.289 8 GHz Auto Tune
Ref 80.00 dBpV SEvRe

Center Freq
5500000000 GHz

54.00 dBpvy

StartFreq
1.000000000 GHz

Stop Freq
10.000000000 GHz

Start 1.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 15.3 ms (10000 pts)| NSy .s

MKR MODE| TRC| SCL ® A FUMCTION FUMCTION WIDTH FUMCTIOM YaLUE Auto M
N [1]f] 48380 GHz 48803dBuv| | 00| 00|
4915 4 GHz
4.976 6 GHz Freq Offset
7.205 2 GHz

: 0 Hz
5496 8 GHz

CF Step

5.816 4 GHz

24361 GH

24020 GHz
62898 GH
| |

N =0 WM~

| N [1]f]
| N[ 1]f]
| N[ 1]f]
| N[ 1]f]
| N [1]f]
| N[ 1] f]
| N [1]f]
| N [1]f]
| N [1]f]
| N [1]f]
| | ]

-
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Note: Emissions tests were done with all radios on simultaneously (i.e. BLE, 2.4GHz, and 5GHz radios)

Peak - Transmitter Radiated Spurious Emissions 1GHz to 10GHz, 2442MHz

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

: ALIGH AUTO -
Start Freq 1.000000000 GHz #Avg Type: RMS e

—s— Trig:Free Run
IFGain:High #Atten: 0 dB
Auto Tune
Ref 80.00 dBYV I
CenterFreq
% | 5.500000000 GHz
[
Start Freq
1.000000000 GHz
[
Stop Freq
10.000000000 GHz
[
#VBW 3.0 MH s 15?;‘3p 12&00216:'2 CHSIED
-0 MHz weep 15.3 ms ( pts 10.000000 MHz
MKR| MODE| TRC| SCL X hs FUMCTION FUMCTION WIDTH FUNCTION VALUE Auto M
N N [1]f| 24420 GHz 4636dBuv| | | [T
2 lﬂgg 2.462 0 GHz 5344dBpv| [ [
3 M 57000 GHz 6180dBwv [ ] Freq Offset
FY N [1 [ f] 52295 GHz] q
A N [1 7| 5.873 1 GHz 0Hz
N [1[f| 7.326 7 GHz
7 INNEREA 1.275 4 GHz
s INEEEEA 59307 GHz
I N [1f] 50952 GHz]
[ f | 6.1782 GH
11" I I
12 I
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Note: Emissions tests were done with all radios on simultaneously (i.e. BLE, 2.4GHz, and 5GHz radios)

CISCO

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

SO0 AC | CORREC

ALIGM AUTO

Average - Transmitter Radiated Spurious Emissions 1GHz to 10GHz, 2442MHz

10:04:06 Pr

Start Freq 1.000000000 GHz

IFGain:High

—w— Trig:Free Run
#Atten: 0 dB

#Avg Type: RMS
Avg|Hold: 111

Ref 80.00 dEBpV

Start 1.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

Sweep 15.3 ms (10000 pts

Stop 10.000 GHz

MKR| MODE| TRC| SCL i ks

NSO WO~ Wk

W SHEY

FUNCTION FUNCTION WIDTH

gl N [1]F]  657012GHz|  66.017 dBuV|
| F|  59208GHz|  48.466 dBuV|
[ F]  58713GHz|  47.415 dBuV]|
[ F]  24554GHz|  46.318 dBuV]
| F] 24420 GHz|  41.021 dBuv|
[ F]  62674GHz|  43.896 dBuV]|
[ F]  52520GHz|  42.666 dBuV]
| F]  66301GHz|  40.960 dBuV|
| F] 44374 GHz] 40280dBwv] [ [ ]
| F|  73258GHz| M746dBwv| | | ]
) A

FUNCTION YALUE
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10.000000000 GHz

Auto

Frequency

Auto Tune

Center Freq
5500000000 GHz

StartFreq
1.000000000 GHz

StopFreq

CF Step
10.000000 MHz
Man

Freq Offset
0 Hz
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Note: Emissions tests were done with all radios on simultaneously (i.e. BLE, 2.4GHz, and 5GHz radios)

Peak - Transmitter Radiated Spurious Emissions 1GHz to 10GHz, 2480MHz

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

; ALIGN £UTO i20: Viark
Marker 10 5.005400540054 GHz #Avg Type: RMS arxer

S Trig: Free Run
IFGain:High #Atten: 0 dB Marker Table
on off
Ref 80.00 dByY : I
- Marker Count
[Off]

#VBW 3.0 MHz Sweep 15.3 ms (10000 pts

MKR MODE| TRC, SCL FUNCTION FUNCTION IDTH FUNCTION WaLUE

1 IIIII-___
A N [1[f[ 24185GHz|  B478dBWvV] [ [ 0000 |
&l N [1[f[  24806GHz[  4462dBWv] [ [ |
Y N [1[f[ = 48380GHz| &747dBwv| | | |
A N [1]f]  52318GHz[ &263dBWvV] [ | ]
Gl N [1]f[ = 55153GHz|  8605dBwv| | | |
fd N [1[f[  74410GHz[ 489MdBwv] [ | 00000000 |
I N [ 1]
o ITNEN
o N | 1]

All Markers Off

| 60072GHz[  s0s6dBuv] | 00| 00000000
| 69851GHz[  4633dBwv] | 00 | 000000000 ]
| 50054GHz[ s676dBwv| | | ]
11 NI e
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Note: Emissions tests were done with all radios on simultaneously (i.e. BLE, 2.4GHz, and 5GHz radios)

Average - Transmitter Radiated Spurious Emissions 1GHz to 10GHz, 2480MHz

Agilent Spectrum Analyzer - EMiSoft Yasona: EMi Emission Software

d L : ALIGH AUTO .
Start Freq 1.000000000 GHz #vg Type: RMS M

PNO: Fast —»— Trig:Free Run Avg|Hold: 111
IFGain:High #Atten: 0 dB
Mkri1 6.750 7 GHz SHIOLUTE
Ref 80.00 dByV $9.890 dBy VIR
Center Freq
§ | 5.500000000 GHz
|
StartFreq
1,000000000 GHz
[
Stop Freq
10.000000000 GHz
[
Start 1.000 GHz Stop 10.000 GHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 15.3 ms (10000 pts 10.000000 MHz
MKR MODE TRC| SCL X Y FUMCTION FUMCTION wWIDTH FUMNCTION WaLUE Auto m
0l N [1[f] 50135 GHz| 49407dBpvV| | [
4,856 9 GHz 48494dBwv| [ ]
3 3.969 4 GHz geoddBuy | 00000 00| Freq Offset
4 52430 GHz 45739dBuv] T ]
5 | 55158 GHz| 49146dBpv] [ ] 0Hz
8 2.406 B GHz 46081dBuwv] | ]
7 41287 GHz 38965dBwvV| | [ ]
] 2.4797 GHz 3@168dBuv] | 0000 ]
9 | 45626 GHz| 39788dBWV [ ]
10 7.4401 GHz 43824dBwv] T ]
1 6750 7 GHz 39890dBuv | ]
12 ! [ [ [ [ |
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6.1.6 Radiated Transmitter Spurious Emissions — 10-18GHz

Note: Emissions tests were done with all radios on simultaneously (i.e. BLE, 2.4GHz, and 5GHz radios)

Peak - Transmitter Radiated Spurious Emissions 10GHz to 18GHz, GFSK
(2402MH2)

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

SEMSE:INT ALIGH AUTC 01:26:19 PMDec 08, 2018 Frequenc
Start Freq 10.000000000 GHz #Avg Type: RMS : A

. Trig: Free Run
PHO: Fast —»—
PASS IFGain:High #Atten: 0 dB

Mkr10 14.303 2 GHz Auto Tune
Ref 80.00 dBpV 48.89 dB|.|

Center Freq
14.000000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
18.000000000 GHz

Start 10.000 GHz Stop 18.000 GHz CF Ste
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20.7 ms (10000 pts 10.000000 MH‘:

MER| MDDE| TRC| SCL B W FUNCTION FUNCTION WIDTH FUNCTIOM WalLLE Auto M

d N [1]f]  1785968GHz| B186dBuv| [ | @ |
ol N [1]f]  174520GHz[  6096dBwv| | [ 0000 ]
&l N [1]f]  165219GHz[  &062dBwv| | [ 0] Freq Offset
LN N [1]fF]  154737GHz[  4957dBwv| | [ ]
| N [1]f|  158586GHz|  &113dBuv| [ | | 0Hz
[1[f]  170083GHz[  5136dBwv] [ [ |
[1[f] 172087 GHz[ 8061dBwv] [ [ |
[1[f]  177856GHz[ s078dBWv] [ [ |
[1[f]  148097GHz[ so8d4dBwv] [ [ |

| fF[  143032GHz| 4889dBwv| [ | |
- ]
! | { | |

MN=OWwom~oa

- =
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Note: Emissions tests were done with all radios on simultaneously (i.e. BLE, 2.4GHz, and 5GHz radios)

Average - Transmitter Radiated Spurious Emissions 10GHz to 18GHz, GFSK

Agilent Spectrum Analyzer - EMiSoft Yasona: EMi Emission Software

S00 AC CORREC g ALIGN AUTO

Start Freq 10.000000000 GHz _ #Avg Type: RMS : Frequency
PNO: Fast —»— Ttig: Free Run Avg|Hold: 11

IFGain:High #Atten: 0 dB

Mkr10 14.514 1 GHZ Auto Tune
Ref 80.00 dBpV 41.856 dB|J I

Center Freq
14.000000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
18.000000000 GHz

[
Start 10.000 GHz Stop 18.000 GHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.7 ms (10000 pts 10.000000 MHz

FUNCTION FUMCTION \W/IDTH FUNCTION VaLUE Auto Man

# A

il N | | 163982GHz[ 4d4€92¢Bwv| [ [
i N | | 178904GHz| 43826dBwv| | [ |

| 159886GHz[ 43801dBwv | [ | Freq Offset
| 169903GHz[ 43636dBwv] | 0 [ |
| 158622GHz[ d2787dBwv] | [ 0 | iz
| 167679GHz[ 43820dBwv] | [ |
| 139148GHz[ 42699dBwv] | [ |
| 175872GHz[ 43364dBwv] | [ |
| 150741GHz| d42594dBwv| [ | ]
| 148141GHz| Mes6dBWv | [ |
- ]

MKR MODE TRC SCL
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Note: Emissions tests were done with all radios on simultaneously (i.e. BLE, 2.4GHz, and 5GHz radios)

Peak - Transmitter Radiated Spurious Emissions 10GHz to 18GHz, GFSK

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

SENSEINT, ALGNAUTD | 02:30:35 PMDer 10, 2018 Freatenc
Start Freq 10.000000000 GHz #Avg Type: RMS quency

PNO: Fast —»— Trig:Free Run
IFGain:High #Atten: 0 dB
Auto Tune
Ref 80.00 dBpv |
Trace 1 Pass
Center Freq
14.000000000 GHz
[
StartFreq
10.000000000 GHz
[
Stop Freq
18.000000000 GHz
- —
Start 10.000 GHz Stop 12.000 GHz CF Step
#Res BW 1.0 MIHz #VBW 3.0 MHz Sweep 20.7 ms (10000 pts 10.000000 MHz
MKR MODE TRC SCL * FUMCTION FUNCTION WIDTH FUNCTION YALUE Auto Man
N [1[f] = 17.0111GHz] et
| N [1[f[ — 17.7656 GHz]

(1] FreqOffset
0Hz
]

]
- |
]
]
|
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Note: Emissions tests were done with all radios on simultaneously (i.e. BLE, 2.4GHz, and 5GHz radios)

Average - Transmitter Radiated Spurious Emissions 10GHz to 18GHz, GFSK

Agilent Spectrum Analyzer - EMiSoft Yasona: EMi Emission Software

: BLIGNATO | 02:32:45PM b
#Avg Type: RMS Frequency

Start Freq 10.000000000 GHz )
—»— Trig:Free Run Avg|Hold: 111
IFGain:High BAtten: 0 dB
Auto Tune
Ref 80.00 dByv R
Trace 1 Pass
Center Freq
14.000000000 GHz
I—
StartFreq
10.000000000 GHz
J—
Stop Freq
18.000000000 GHz
I
Start 10.000 GHz Stop 18.000 GHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.7 ms (10000 pts 10.000000 MHz
MKR MODE| TRC SCL ® ks FUNCTION FUNCTION */IDTH FUNCTION *&LUE Auto M
0 N [1]f] 0 169919GHz| 433%dBWv 0 | 0000000 00000000 O
| 172087GHz| 4323dBwv| | 000 000000000 |
| 157758GHz[ 43045dBpv] [ 000 [ ] Freq Offset
| 150989GHz[ 42689dBWv] [ [ 0]
| 1837181GHz[ 42304¢BWv] | [ | Wik
| 174343GHz| 43344dBwv| | 000000 0000000000 |
]
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Note: Emissions tests were done with all radios on simultaneously (i.e. BLE, 2.4GHz, and 5GHz radios)

Peak - Transmitter Radiated Spurious Emissions 10GHz to 18GHz, GFSK

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

I T
Start Freq 10.000000000 GHz

#Avg Type: RMS Frequency

PNO: Fast —»— Trig: Free Run
IFGain:High #Atten: 0 dB
Auto Tune
I
CenterFreq
14.000000000 GHz
StartFreq
10.000000000 GHz
[
StopFreq
18.000000000 GHz
I
Stop 18.000 GHz CF Step
#VBW 3.0 MHz Sweep 20.7 ms (10000 pts 10.000000 MHz
MKR MODE| TRC| SCL R FUNCTION FUMCTION WIDTH FUNCTIOM WALUE Auto M
1 INAEEER 17.6320 GHz 51 42 Bw| | [ W
17.455 9 GHz 8123dBwv| [ ]
3 14.700 1 GHz a915dBwv| | 7000000000 ] Freq Offset
4 11.807 8 GHz 4694dBpy| [ T
5 15.116 9 GHz s079dBuv| | [ ] 0Hz
6 16.805 9 GHz 5112dBwv| [ ]
7 I R
8
9
10
11
12
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Note: Emissions tests were done with all radios on simultaneously (i.e. BLE, 2.4GHz, and 5GHz radios)

Average - Transmitter Radiated Spurious Emissions 10GHz to 18GHz, GFSK

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

500 AC CORREC g ALIGN AUTOD 02:32:00 M AT

Start Freq 10.000000000 GHz , #Avg Type: RMS A
Trig: Free Run Avg|Hold: 11 TP
IFGain:High #iAtten: 0 dB DE
Auto Tune
Ref 80.00 dBuY P
Center Freq
14.,000000000 GHz
StartFreq
10.000000000 GHz
R
Stop Freq
18.000000000 GHz
[
Start 10.000 GHz Stop 18.000 GHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.7 ms (10000 pts 10.000000 MHz
MKR MODE| TRC SCL. ® hs FUMCTION FUMCTION "D TH FUMCTION wWaLUE Auto M
N [1]f| 17.609 6 GHz 43488dBuv| [ 1 [
Pl N [ 1] 17.438 3 GHz 43039dBuv| | ]
17.3119 GHz 4251080V [ ] Freq Offset
17.011 1 GHz 43485dBpv| | ]
16.586 3 GHz 42753dBuv [ ] 0Hz
15.415 7 GHz 42644dBpv| | ]
- ]
msG i Alignment Completed
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6.1.7 Radiated Transmitter Spurious Emissions — 18-26GHz

Note: Emissions tests were done with all radios on simultaneously (i.e. BLE, 2.4GHz, and 5GHz radios). EUT is in
worst case mode

Average - Transmitter Radiated Spurious Emissions 18GHz to 26GHz

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

SENSE:INT ALIGH AUTO 07:55:58 PMDec 11, 2018
#Avy Type: RMS Marker
PNO: Fast —»— 1rig: Free Run Avg|Hold: 111
IFGain:High #itten: 0 dB Select Marker
»
7
Ref 80.00 dBpv e
Normal
) Delta
I
Fixedl>
I
Start 18.000 GHz Stop 26.500 GHz
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 22.66 ms (10000 pts off
MKR MODE TRC SCL ES Y FUNCTION FUNCTION WIDTH FUNCTION WALUE
N[ 1[f] 26.477 9 GHz 31.781 dBuY I | [——
2 INAERNA 26.055 4 GHz 30.257 dBuV ]
el N [1F] 256227 GHz 28.324 dBuV I
FL N [1]F] 25.440 8 GHz 28.453 dBuV ]
5 INAERNA 24.946 9 GHz 27.078 dBuV ]
[ N [1]Ff] 24,4292 GHz 27.724 dBuV ]
i | - 1 ]
] I ]
9 r 1 ]
10 1 ]
11 I I B I -
< >
MSG [%STATUS
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Note: Emissions tests were done with all radios on simultaneously (i.e. BLE, 2.4GHz, and 5GHz radios). EUT is in
worst case mode

Peak - Transmitter Radiated Spurious Emissions 18Hz to 26GHz

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

: ALIGN AUTO
RBW 1 MHz #Avg Type: RMS

PNO: Fast ~—»— Trig:Free Run
IFGain:High #Atten: 0 dB Res BW
1 MHz
Auto Man
Ref 80.00 dBpV P
e1ba Video BW
3.0 MHz
Auto Man
VBW:3dB RBW
10
Auto Man
|
|
Start 18.000 GHz Stop 26.500 GHz
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 17.33 ms (10000 pts
MER MODE| TRC| SCL = T FUMCTIOM FUNCTION WIDTH FUMCTION YALUE A~
1 ITHEN |
il N | - |
1 N | I
' N I
i N | 1
3 N | - |
7 I
8 1
9 ]
10 - |
@ 1 1 [ | |
< b

=
7]
o
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6.2 Receiver Spurious Emissions
6.2.1 Receiver Spurious Emissions — Test Requirement

RSS-GEN Issue 5 Section 7.1:
Compliance with the limits set out in this section shall be demonstrated using the method of measurement
described in ANSI C63.4, as per section 3.2 of this standard. For emissions at frequencies below 1 GHz,
measurements shall be performed using a CISPR quasi-peak detector and the related measurement
bandwidth (see section 6.9). At frequencies above 1 GHz, measurements shall be performed using a linear
average detector with a minimum resolution bandwidth of 1 MHz (see section 6.10). For AC power-line
conducted emissions, both quasi-peak and average detectors having the characteristics specified in
CAN/CSA-CISPR 16-1-1:15 for the 150 kHz to 30 MHz frequency range shall be employed, as per table 4.

RSS-GEN Issue 5 Section 7.3:
Radiated emission measurements shall be performed with the receiver antenna connected to the receiver
antenna ports. The search for spurious emissions shall be from the lowest frequency internally generated or
used in the receiver (e.g. local oscillator, intermediate or carrier frequency), or 30 MHz, whichever is
higher, to at least five times the highest tunable or local oscillator frequency, whichever is higher, without
exceeding 40 GHz. Spurious emissions from receivers shall not exceed the radiated emissions limits shown
in table 3.
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6.2.2 Receiver Spurious Emissions - Test Method

Above 1GHz

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

CISCO

Radiated Spurious Emissions
Test parameters

Peak Average

Span = 1-18GHz /18GHz-26.5GHz Span = 1-18GHz /18GHz-26.5GHz
RBW =1 MHz RBW =1 MHz

VBW >3 MHz VBW >3 MHz

Sweep = Auto couple Sweep = Auto couple

Detector = Peak Detector = RMS

Trace = Max Hold. Power Averaging

Using Vasona, configure the spectrum analyzer as shown above (be sure to enter all losses between the
transmitter output and the spectrum analyzer). Terminate the access Point RF ports with 50 ohm loads.

Below 1GHz

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

Save 2 plots:

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

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.
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Maximize Turntable (find worst case table angle), Maximize Antenna (find worst case
height)
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6.2.3 Receiver Spurious Emissions — Test Information

CISCO

System N System under Support
Number Description Samples test equipment
) EUT S03 |

Support S04 O %]
Tested By: Date of testing:
Julian Land October 11, 2018 — December 11, 2018

Test Result: Pass

See Appendix A for list of test equipment
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CISCO

6.2.4 Receiver Spurious Emissions — 30MHz-1GHz

Receiver Radiated Spurious Emissions 30MHz to 1GHz, Receive Mode

=i Vasona by EMiSoft 11 0t 12 10:12
- H*Er’{'"e{“
: oo D=-I:-u
9 [ + Fnrrrgl
I
Diet POS
400 | Trace VAXH
Swp 0.0593s
Ref G5dBuVv/m
Harn 048
VBw 200kHz
RBw 100kHz
M2ZE Dist 3m
Spec Dist Im
- Freguency: MHz
.00 10020 1}}ZI o0
Radisted Emissions Template: RSE 15208 I0m-1GH
Filenams: c\program files (x83)\emisoft - vasonairesults) _|L|lur ap 12000 o I:-E J0mehz- 1 ghzinds
100 Rzt S k-]
b Result
Frequency| Raw f:ss AF | Level Detector |Polarit Height | Azt | Limit |Margin Pe::s /s Comments
(MHz) |((dBuV) (dB) (dB) |(dBuV) t (cm) |(Deg)|(dBuV)| (dB) Fail
500.003 | 38.3 2.2 -9.7 | 30.8 | Quasi Max 150 | 308 46 -15.2 | Pass

H
79.341 39.9 0.8 |-19.2| 21.6 | Quasi Max Vv 133 | 230 40 -18.4 | Pass
142.8 37.2 11 |-13.6| 24.7 | Quasi Max V 101 | 143 | 435 | -18.8 | Pass
30 22.6 0.5 -5.9 | 17.1 | Quasi Max V 192 | 288 40 -22.9 | Pass
69.616 35.5 0.8 |-18.8| 17.5 | Quasi Max Vv 102 94 40 -22.5 | Pass
111.072 | 36.9 1 -13.8 | 24.1 | Quasi Max \'% 111 | 196 | 435 | -19.4 | Pass
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Average - Receiver Radiated Spurious Emissions 1GHz to 10GHz, Receive ode

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

B ALIGN AUTO 10:08:01 AM Dec 05, 2018 —
Start Freq 1.000000000 GHz #Avg Type: RMS q ¥

6.2689 GHz 34,550 dBuY
]

Trig: Free Run Avg|Hold: 111
IFGain:High #Atten: 0 dB
Mkr6 6.258 9 GHz Auto Tune
Ref §0.00 dBV 34.550 dBu VIR
CenterFreq
® | 5500000000 GHz
I
StartFreq
1.000000000 GHz
I
StopFreq
10.000000000 GHz
[
Start 1.000 GHz Stop 10.000 GHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 15.3 ms (5000 pts) 10.000000 MHz
MKR MODE TRC| SCL R hs FUMCTION FUNCTION wADTH FUMCTION YaLUE Auto M
0 N [1[f] = 79527GHz| 38a88dBWv | [ 000 W
2 93061GHz[  36720dBwv [ ]
3 97335GHz| 37308dBwv [ [ 00000000000 | Freq Offset
4 73761GHz[  347%edBwv] [ ]
5 31910GHz| 33021dBpv [ [ 00000000000 | 0 Hz
6
7
8
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CISCO

Peak - Receiver Radiated Spurious Emissions 1GHz to 10GHz, Receive Mode
Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

506 AC | CORREC

SENSE!INT ALIGN AUTO

09:21:03 AM Dec 06, 2018

#Avg Type: RMS

Start Freq 1.000000000 GHz
PASS

PNO: Fast —»— 1rig: Free Run
IFGain:High #Atten: 0 dB

Ref 80.00 dBpV

#VBW 3.0 MHz

Stop 10.000 GHz

Sweep 15.3 ms (5000 pts)

MER MODE| TRC SCL = hs FUNCTION FUMCTION WIDTH

[ f |

[ f] 19956 GHz[  43B7dBuv| [ ]

| fF|  55414GHz|  4420dBuv] | |

Fl 31828 GHz|  Ma8dBuv] [ ]

E__
]

FUNCTION VaLUE

1 IR 7.952 7 GHz 4696dBuv| [ 000000 00000 ]
7.922 4 GHz aggzdBuv] [ 00 000000
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CF Step
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Auto Man
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6.2.6 Receiver Spurious Emissions — 10GHz-18GHz

Average - Receiver Radiated Spurious Emissions 10GHz to 18GHz, Receive ode

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

: ALIGN AUTO i5; . -
Start Freq 10.000000000 GHz #Avg Type: RMS B

PNO: Fast -w- 1rig:Line Avg|Hold: 111 N
IFGain:High #iAtten: 0 dB sPEPPP
Mkr6 13.359 1 GHz AutoTune
Ref 76.99 dBuV 37.181 dBUVIFRRE
Trace 1 Pass
Center Freq
Emiaceey | 14.000000000 GHz
I
StartFreq
10.000000000 GHz
[
Stop Freq
18.000000000 GHz
I
Start 10.000 GHz Stop 18.000 GHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.3 ms (5000 pts) 10.000000 MHz
MKR MODE TRC SCL = hs FUNCTION FUNCTION WIDTH FUMCTION VALUE Auto M
[
Freq Offset
0Hz
- |
]
9 I
10 - ]
11 - ]
12 I I
MSG STATUS
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CISCO

Peak - Receiver Radiated Spurious Emissions 10GHz to 18GHz, Receive Mode

Agilent Spectrum Analyzer - EMiSoft Yasona: EMi Emission Software
; ALIGNAUTO 11:46:54 AM Dec 05, 2018 F——
Start Freq 10.000000000 GHz : e

Trig: Line
IFGain:High #Atten: 0 dB
Auto Tune
Ref 76.99 dBYY : R
Trace 1 Pass
Center Freq
¥ | 14.000000000 GHz
[
StartFreq
10.000000000 GHz
[
Stop Freq
18.000000000 GHz
[
Start 10.000 GHz Stop 18.000 GHz CF Step
#VBW 3.0 MHz Sweep 20.3 ms (5000 pts) 10.000000 MHz
MKR MODE| TRC SCL FUNCTION FUMCTION WIDTH FUNCTIOM WALUE Auto M
0 N [1]f| 16 8397 GHz 47. 35 dBuv| [ | e
2 INNEREA 16.806 2 GHz 4903dBuv| [ ]
15.7156 6 GHz 798dBvV| [ 0000000000 Freq Offset
L f | 12.764 6 GHz 4456dBpv| [ ]
17.605 5 GHz 4800dB0v| [ ] 0Hz

14.845 0 GHz 4613dBpv| [ ]
I R
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6.2.7 Receiver Spurious Emissions — 18GHz-26GHz

CISCO

Average - Receiver Radiated Spurious Emissions 18GHz to 26GHz, Receive Mode

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software
S0Q  DC | CORREC SENSE:TH ALIGN AUTO 10:12:34PM Dec 11, 2018

Average/Hold Number 100 _ #Avg Type: RMS e
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

PASS IFGain:High #Atten: 0 dB il ‘ Avg/Hold Num

Mkr1 26.494 3 GHz 100
Ref 80.00 dBpV 43.657 dBpV

ace 1Pass

Avg Type
Pwr (RMS) >
Auto Man

Limits»

N dB Points
-3.01dB

Off

PhNoise Opt
Fast Tuning »
Auto Man

‘ ADC Dither
off»

‘ Auto Man
‘ More
10f2

Start 18.000 GHz Stop 26.500 GHz
#Res BW (CISPR) 1 MHz #BW 1.0 MHz* Sweep 25.39 ms (3000 pts)

MSG E STATUS
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CISCO

Peak - Receiver Radiated Spurious Emissions 18GHz to 26GHz, Receive Mode

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software
SENSE!INT. ALIGNAUTO | 10:26:34 PM Dec T1, 2018

Average/Hold Number 1 ) #Avg Type: RMS Meas Setup
PNO: Fast (. 1Mg:FreeRun

IFGain:High #Atten: 0 dB

Avg/Hold Num

Mkr1 26.471 7 GHz
Ref 80.00 dBpV 52.68 dBpV

Trace 1Pass

Avg Type
Pwr (RMS) >
Man

Auto

N dB Points
-3.01dB

PhNoise Opt
Fast Tuning»
Man

ADC Dither
Off
Man

More
10f2

Start 18.000 GHz Stop 26.500 GHz

#Res BW (CISPR) 1 MHz #VBW 1.0 MHz Sweep 19.59 ms (3000 pts) ;
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6.3 AC Conducted Emissions

Note: Only DC power is supplied to the unit.
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CISCO

Appendix A: List of Test Equipment Used to perform the test

Equip# | Manufacturer/ Model Description | Last Cal | Next Due
Test Equipment Used for Radiated Emissions for 10/10/2018 — 10/11/2018
3038 Keysight (Agilent/HP) / 8447F Amplifier 20 Jun. 2018 20 Jun. 2019
50975 gﬂz'g;‘;bcoaﬂ UFBSLIA-0-1344- 1 Coaxial Cable 18GHz 10 Feb. 2018 | 19 Feb. 2019
25001 g/lofégfoax UFB197C-1-0240- Coaxial RF Cable, 26.5GHz 24 Apr.2018 | 24 Apr. 2019
York / CNE V Comparison Noise Emitter Cal. not Cal. not
27233 required required
30652 EI:/(I)fé(());lCoax / UFB197C-1-0240- Coaxial RF Cable 26.5GHz 24 Apr. 2018 24 Apr. 2019
36772 Fluke / 175 True RMS Multimeter 22 May 2018 22 May 2019
47300 Keysight (Agilent/HP) / N9038A | EMI Receiver 19 Apr. 2018 | 19 Apr. 2019
54645 Stanley / 33-428 26’ Tape Measure :;ZILI:;:; :;ZI':"[::;
55936 Huber + Suhner / 106PA RF Type N Antenna Cable 18GHz 8.5m | 19 Oct. 2017 | 19 Oct. 2018
56154 T(;stlg; Suhner / Sucoflex Sucoflex N Type blue 7ft Cable 18 Jan. 2018 18 Jan. 2019
Test Equipment used for Radiated Emissions 12/5/2018 — 12/11/2018
5687 Fluke / 73 111 Digital Multimeter 02 Nov. 2018 | 02 Nov. 2019
8171 gl?t’z'fgt (AgilentHP) /84918 | i tenuator 25 Apr. 2018 | 25 Apr. 2019
51117 ;"";;Z’_Csoza; é ; OF B311A-0- Coaxial Cable — 18GHz 13 Aug. 2018 | 13 Aug. 2019
. . . Cal. not Cal. not
27233 York/CNE V Comparison Noise Emitter required required
30654 Sunol Sciences / JB1 Combination Antenna, 30MHz — 2GHz 20 Apr. 2018 | 20 Apr. 2019
32544 ETS Lindgren / 3117 Double Ridged Horn Antenna 20 Sep. 2018 | 20 Sep. 2019
Cal. not Cal. not
34075 Schaffner / RSG 2000 Reference Spectrum Generator, 1-18GHz required required
34304 Micro-Tronics / BRM50702-02 Band Reject Filter 26 Jun. 2018 26 Jun. 2019
35608 Micro-Tronics / BRC50703-02 Notch Filter 17 Aug. 2018 | 17 Aug. 2019
35616 Micro-Tronics / HPM50112-02 Notch Filter 03 Jul. 2018 03 Jul. 2019
Cisco / TH0118 Mast Mount Preamplifier Array, 1- 02 Apr. 2018 02 Apr. 2019
39123 18GHz
42015 ETS Lindgren / 3117 Double Ridged Horn Antenna 03 Mar. 2018 | 03 Mar. 2019
47286 Huber + Suhner / Sucoflex 102E | 40GHz Cable K Connector 04 Sep. 2018 | 04 Sep. 2019
47300 Keysight (Agilent/HP) / N9038A | EMI Receiver 19 Apr. 2018 | 19 Apr. 2019
49563 Huber + Suhner / Sucoflex 106A | Coaxial Cable, 8m 13 Aug. 2018 | 13 Aug. 2019
54611 Megaphase / RA08-S1S1-12 SMA Cable 31 Jul. 2018 31 Jul. 2019
54624 Megaphase / RA08-S1S1-18 SMA Cable 31 Jul. 2018 31 Jul. 2019
54654 Micro-Tronics / BRC50703-02 Notch Filter 07 Aug. 2018 | 07 Aug. 2019
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55594 Megaphase / GC12-8181-16 SMA Cable 10 May 2018 | 10 May 2019
56066 Miteq / TTA1800-30-HG-S 18GHz SMA Pre-Amplifier 21 May 2018 21 May 2019
56159 :';f:;; Suhner / Sucoflex Sucoflex N Type blue7ft cable 18 Jan. 2018 18 Jan. 2019
RF Conducted test equipment 11/5/2018 — 11/8/2018
Keysight (Agilent/HP) / N9030A- .
53614 550 PXA Signal Analyzer, 3Hz to 50GHz 17 Jul. 2018 17 Jul. 2019
57477 Cisco Automated Radio Testing Station Verify Before | Verify
Use Before Use

06325 Lufft / 5063-33W Dial Hygrometer 27 Aug. 2018 | 27 Aug. 2019
56330 Pasternack / PE5019-1 Torque Wrench 28 Feh. 2018 28 Feh. 2019
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Appendix B: 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 (1x103)
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 \Y Volt
GND Ground kV Kilovolt (1x103)
L1 Line 1 uv Microvolt (1x10-6)
L2 Line2 A Amp
L3 Line 3 LA Micro Amp (1x10-6)
DC Direct Current mS Milli Second (1x10°3)
RAW Uncorrected measurement value, uS Micro Second (1x10)
as indicated by the measuring
device
RF Radio Frequency uS Micro Second (1x107)
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 Return
S Supply AC Alternating Current
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Appendix C: Software Used to Perform Testing

EMisoft Vasona: version 6.047
Automated Testing Software: RF_Automation.vi version 44
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Appendix D: Test Procedures

Measurements were made in accordance with
e KDB 558074 - D01 DTS Meas. Guidance v04
e KDB 662911 - MIMO
e ANSI C63.4 2014 Unintentional Radiators
e ANSI C63.10 2013 Intentional Radiators

Test procedures are summarized below

CISCO

FCC 2.4GHz Test Procedures

EDCS # 1445042

FCC 2.4GHz RSE Test Procedures

EDCS # 1480386
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Appendix E: Scope of Accreditation (A2LA certificate number 1178-01)

The scope of accreditation of Cisco Systems, Inc. can be found on the A2LA web page at:

http://www.a2la.org/scopepdf/1178-01.pdf
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Appendix F: Test Assessment Plan

Test Plan EDCS# 15438021
Power Tables EDCS# 11793772
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