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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 15.407
CFR47 Part 15.247

Applicable measurement guidance:
e ANSI C63.10:2013
FCC KDB 662911 D01 v02r01
KDB 558074 D01 Meas Guidance v03r05
KDB 789033 D02 General UNII Test Procedures New Rules vO1r03
KDB 662911 D01 Multiple Transmitter Output v02r01
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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*%

e) 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
1GHz - 10 GHz +/- 4.0 dB
10 GHz - 18GHz +/- 8.2 dB
18GHz - 26.5GHz +/-4.1dB
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)
11-Jun-2018 to 20-Jun-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:

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 Industry Canada

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

Test Engineers
Julian Land

2.6 Equipment Assessed (EUT)
C1101-4PLTEPW with ISR-AP1101AC-B 802.11 radio
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2.7 EUT Description

C1101-4PLTEPW with ISR-AP1101AC-x is Enterprise/MSP/M2M next generation low end router with the unified
platform GE WAN, next generation Wave 2 802.11a/g/n/ac WLAN, and next generation LTE WWAN on Polaris 10S
XE. It supports the following 5G WLAN modes:

802.11b - Legacy CCK, One Antenna, 1 to 11 Mbps
802.11b - Legacy CCK, Two Antennas, 1 to 11 Mbps

802.11g - Non HT20, One Antenna, 6 to 54 Mbps, 1ss
802.11g - Non HT20, Two Antennas, 6 to 54 Mbps, 1ss

802.11g - Non HT20 Beam Forming, Two Antennas, 6 to 54 Mbps, 1ss

802.11n/ac - HT/VHT20, One Antenna, MO to M7, 1ss
802.11n/ac - HT/VHT20, Two Antennas, MO to M7, 1ss
802.11n/ac - HT/VHT20, Two Antennas, M8 to M15, 2ss

802.11n/ac - HT/VHT20 Beam Forming, Two Antennas, MO to M7, 1ss
802.11n/ac - HT/VHT20 Beam Forming, Two Antennas, M8 to M15, 2ss

802.11n/ac - HT/VHT20 STBC, Two Antennas, MO to M7

802.11a - Non HT20, One Antenna, 6 to 54 Mbps, 1ss
802.11a - Non HT20, Two Antennas, 6 to 54 Mbps, 1ss

802.11a - Non HT20 Beam Forming, Two Antennas, 6 to 54 Mbps, 1ss
802.11n/ac - HT/VHT20, One Antenna, MO to M7, M0.1 to M9.1, 1ss
802.11n/ac - HT/VHT20, Two Antennas, MO to M7, M0.1 to M9.1, 1ss
802.11n/ac - HT/VHT20, Two Antennas, M8 to M15, M0.2, M9.2, 2ss

802.11n/ac - HT/VHT20 Beam Forming, Two Antennas, MO to M7, M0.1 to M9.1, 1ss
802.11n/ac - HT/VHT20 Beam Forming, Two Antennas, M8 to M15, M0.2, M9.2, 2ss

802.11n/ac - HT/VHT20 STBC, Two Antennas, MO to M7, M0.1 to M9.1, 1ss

802.11a - Non HT40, One Antenna, 6 to 54 Mbps, 1ss
802.11a - Non HT40, Two Antennas, 6 to 54 Mbps, 1ss

802.11n/ac - HT/VHT40, One Antenna, MO to M7, M0.1 to M9.1, 1ss
802.11n/ac - HT/VHT40, Two Antennas, MO to M7, MO.1 to M9.1, 1ss
802.11n/ac - HT/VHT40, Two Antennas, M8 to M15, M0.2, M9.2, 2ss

802.11n/ac - HT/VHT40 Beam Forming, Two Antennas, MO to M7, M0.1 to M9.1, 1ss
802.11n/ac - HT/VHT40 Beam Forming, Two Antennas, M8 to M15, M0.2, M9.2, 2ss

802.11n/ac - HT/VHT40 STBC, Two Antennas, MO to M7, M0.1 to M9.1, 1ss

802.11a - Non HT80, One Antenna, 6 to 54 Mbps, 1ss
802.11a - Non HT80, Two Antennas, 6 to 54 Mbps, 1ss

802.11n/ac - HT/VHTS80, One Antenna, M0.1 to M9.1, 1ss
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802.11n/ac - HT/VHT80, Two Antennas, M0.1 to M9.1, 1ss
802.11n/ac - HT/VHT80, Two Antennas, M0.2 to M9.2, 2ss

802.11n/ac - HT/VHT80 Beam Forming, Two Antennas, M0.1 to M9.1, 1ss
802.11n/ac - HT/VHT80 Beam Forming, Two Antennas, M0.2 to M9.2, 2ss

802.11n/ac - HT/VHT80 STBC, Two Antennas, M0.1 to M9.1

The modes are further defined in the radio Theory of Operation.
The modes included in this report represent the worst case data for all modes.
Data is recorded at the lowest supported data rate for each mode.

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)
2.4G/5G ANTS2M1-CCF34-EH Internal PIFA 2.14/4
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CISCO

Section 3: Result Summary

3.1 Results Summary Table

3.1.1 Conducted Radio Port Tests

Basic Standard Technical Requirements / Details Result
FCC 15.407 99% & 26 dB Bandwidth: Pass
FCC 15.407 Output Power Pass
FCC 15.407 Power Spectral Density Pass
FCC 15.407 Conducted Spurious Emissions / Band-Edge: Pass
FCC 15.407 Restricted band: Pass
FCC 15.209 Unwanted emissions falling within the restricted bands, as defined in FCC
FCC 15.205 15.205 (a) must also comply with the radiated emission limits specified in
FCC 15.209 (a)
3.1.2 Radiated Emissions (General requirements)
Basic Standard | Technical Requirements / Details Result
FCC 15.209 TX Spurious Emissions:
FCC 15.205 Except as provided elsewhere in this subpart, the emissions from an Pass
intentional radiator shall not exceed the field strength levels specified in
the field strength limits table in this section.
FCC 2.947 Collocated Tx Spurious Emissions Pass
(f) A composite system is a system that incorporates different devices
contained either in a single enclosure or in separate enclosures connected
by wire or cable. If the individual devices in a composite system are
subject to different technical standards, each such device must comply
with its specific standards. In no event may the measured emissions of the
composite system exceed the highest level permitted for an individual
component. Testing for compliance with the different standards shall be
performed with all of the devices in the system functioning. If the
composite system incorporates more than one antenna or other radiating
source and these radiating sources are designed to emit at the same time,
measurements of conducted and radiated emissions shall be performed
with all radiating sources that are to be employed emitting.
FCC 15.207 AC Conducted Emissions: Pass
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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. Please also refer to the “Justification for worst Case test Configuration” section of this
report for further details on the selection of EUT samples.

4.1  Sample Details
Sample | Equipment Manufacturer | Hard | Firmware Rev. Software Rev. Serial Number
No. Details ware
Rev.
So01 C1101-4PLTEPW | Cisco 1.0 C1100-ROMMON- BLD_POLARIS_DEV_LA | FGL220394EF
Systems, Inc. 20180131 TEST
20171209_001819
S02 ISR-AP1101AC-B | Cisco 2.2 fle77cf8able497bl7a | 8.5.1.10 FOC2147556Z
Systems, Inc. d53633866ea42
S03 P-LTE-US Cisco 0.1 SWI9X07Y_02.10.01. | NA FOC22060R4B
(LTE and GPS Systems, Inc. 00
Module)
S04 AC/DC Power Delta 02 NA NA DAB2122G3FJ
Supply Electronics
4.2  System Details
System # Description Samples
1 Power Supply and composite EUT S01, S02, S03, S04
4.3 Mode of Operation Details
Mode# Description Comments
1 Continuous Transmission
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Section 5: Conducted Radio Port Test Results

51 99% and 26dB Bandwidth

Test covered in EDCS# 12062325, 12062326, 12062328, 12062329, and 12057781.
5.2 6dB Bandwidth

Test Covered in EDCS# 12057781.

5.3 Maximum Conducted Output Power

Test Covered in EDCS# 12062325, 12062326, 12062328, 12062329, and 12057781.

5.4 Power Spectral Density

Test Covered in EDCS# 12062325, 12062326, 12062328, 12062329, and 12057781,
5.5 Conducted Spurious Emissions

Test Covered in EDCS# 12062325, 12062326, 12062328, 12062329, and 12057781,
5.6 Conducted Band Edge

Test Covered in EDCS# 12062325, 12062326, 12062328, 12062329, and 12057781.
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Section 6: Radiated Emissions Test Results

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

6.1 Radiated Spurious Emissions

Test Covered in EDCS# 12062325, 12062326, 12062328, 12062329, and 12057781.

6.2 Radiated Emissions 30MHz to 1GHz
Test Covered in EDCS# 12062325, 12062326, 12062328, 12062329, and 12057781.

6.3 AC Conducted Emissions

Test Covered in EDCS# 12062325, 12062326, 12062328, 12062329, and 12057781.
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6.4 Collocated Transmitter Spurious Emissions

6.4.1 30MHz — 1GHz

FCC 15.209 / 15.205 / 15.407 Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a),
must also comply with the radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)).

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

Sweep Time: Coupled

Resolution Bandwidth: 100kHz

Video Bandwidth: 300kHz

Detector: Peak for Pre-scan, Quasi-Peak

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

Terminate the access Point RF ports with 50 ohm loads.

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

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

System - System under Support
Description Samples .
Number test equipment
L EUT S01, S02, S03 | |
Support S04 O ¥4
Tested By : Date of testing:
Julian Land 11-Jun-2018 — 20-Jun-2018

Test Result : PASS
See Appendix A for list of test equipment
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WiFi: 2412MHz 1Mbps Transmit 17dBm; LTE: Band 5 Transmit Uplink 837.5MHz Downlink 882.5MHz; GPS:
Locked

Vasona by EMiSoft

o] 100.00 100000
= NS sior . o Template: RSE 15209 20m-1GHz ) .
ilename: oprogram files (285 emizoft - vasonareswltsVC1101_FCC_RSEZ_4GHz Colecation

in

&
]

]

Pre Scan
Frequency| Raw |Cable| AF Level [Measurement|Pol| Hgt| Azt Limit [Margin|Pass/Faill Comments
(MHz) |(dBuV)] Loss | (dB) | (dBuV/m) Type (cm)](Deg)|(dBuV/m)| (dB)
838.131 649 | 139 | -6.6 72.2 Peak [Scan] | H | 100]| 35 46 26.2 N/A  |LTE Band 5
Signal
822.975 58 13 -6.8 64.3 Peak [Scan] | H | 100 | 41 46 18.3 N/A  |LTE Band 5
Signal
833.281 56.7 139 | -6.7 64 Peak [Scan] | H | 100 | 58 46 18 N/A  |LTE Band 5
Signal
841.769 55.6 | 139 | -6.6 62.9 Peak [Scan] | H | 100 | 320 46 16.9 N/A  |LTE Band 5
Signal
845.406 36.3 | 139 ] -6.7 43.6 Peak [Scan] | H | 100]| 67 46 -2.4 Pass
68.8 535 1.1 |-19.6 35.1 Peak [Scan] | V | 100 | 192 40 -5 Pass
74.863 53.2 1.2 |-19.6 34.7 Peak [Scan] | V | 150 ]| 126 40 -5.3 Pass
50.613 52 1 -19.9 331 Peak [Scan] | V | 150 ]| 174 40 -7 Pass
53.644 52 1 -20.4 325 Peak [Scan] | V | 100]| 37 40 -7.5 Pass
58.494 51.4 1 |-20.3 32.1 Peak [Scan] | V | 100]| 56 40 -7.9 Pass
Formal
Frequency| Raw |Cable| AF Level [Measurement|Pol| Hgt| Azt Limit [Margin|Pass/Faill Comments
(MHz) J(dBuV)| Loss | (dB) | (dBuV/m) Type (cm)](Deg)|(dBuV/m)] (dB)
74.559 52.2 1.2 |-19.6 33.7 Quasi Peak | V | 140 ] 158 40 -6.3 Pass
54.168 51.5 1 |-205 32.1 QuasiPeak | V | 102] 30 40 -7.9 Pass
69.13 50.4 1.1 |-195 31.9 Quasi Peak | V | 123 ] 148 40 -8.1 Pass
50.437 50.2 1 -19.9 31.3 Quasi Peak | V | 147 | 167 40 -8.7 Pass
58.709 49 1 |-20.3 29.7 QuasiPeak | V | 101] 59 40 -10.3 Pass
575.995 40.8 3.5 -10 34.3 QuasiPeak | V | 101] 163 46 -11.7 Pass
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WiFi: 5260MHz mO Transmit 17dBm; LTE: Band 5 Transmit Uplink 837.5MHz Downlink 882.5MHz; GPS:

Locked
dBuim LY} tlEr1S ﬁ 20 Jun 18
=00 vasona oy ewlla0 )
+ —
700 — KL,
+ D=t
] + Fom
- Det POS
w0 “Trace MAXH
Swp 0.093s
4010 Ref S0dBul/m
Att 448
300 VBw 200kHz
m EE]'.' 10kHz
pri | e
- WMeaz Dist 2m
100 Spec Dist 3m
Fregusncy: MHz
aa
000 10000 100000
Radiated Emissions o Template: RSE 15,208 30m-1GHz ) . :
Filename: c\program files (283 \emisoft - vasonawesults\c1101_foc_rse'Z_dghz colocation rse),
199 Ries B [NHI)
Pre Scan

Frequency| Raw [|Cable| AF Level [Measurement|Pol| Hgt| Azt Limit [Margin|Pass/Faill Comments

(MHz) |(dBuV)] Loss | (dB) | (dBuV/m) Type (cm)](Deg)|(dBuV/m)| (dB)
. LTE Band 5
838.738 65 139 | -6.6 72.3 Peak [Scan] | H | 100 | 52 46 26.3 Fail Signal
. LTE Band 5
819.338 65.1 6.6 | -6.9 64.8 Peak [Scan] | H | 100 | 54 46 18.8 Fail Signal
LTE Band 5
841.769 56.4 | 139 | -6.6 63.7 Peak [Scan] | H | 100 | 59 46 17.7 Fail Signal
. LTE Band 5
833.281 55.9 | 139 ] -6.7 63.1 Peak [Scan] | H | 100 | 43 46 171 Fail Signal
LTE Band 5
845.406 36.4 | 139 ] -6.7 43.7 Peak [Scan] | H | 100]| 51 46 -2.3 Pass Signal
73.65 53.4 1.1 |-19.6] 34.9 Peak [Scan] | V | 100 | 193 40 -5.1 Pass
70.013 52.3 1.1 |-19.5] 33.9 Peak [Scan] | V | 100 | 175 40 -6.1 Pass
50.613 51.8 1 |-19.9 32.8 Peak [Scan] | V | 100 ]| 175 40 -7.2 Pass
54.25 51.6 1 |-20.5] 322 Peak [Scan] | V | 100 | 13 40 -7.8 Pass
80.925 51 1.2 |-20.1 32.1 Peak [Scan] | V | 100] 71 40 -7.9 Pass
Formal

Frequency| Raw |Cable| AF Level [Measurement|Pol| Hgt| Azt Limit [Margin|Pass/Faill Comments
(MHz) |(dBuV)] Loss | (dB) | (dBuV/m) Type (cm)](Deg)| (dBuV/m)| (dB)

74.566 54 1.1 |-19.6 355 Quasi Peak | V | 100 | 208 40 -4.5 Pass
69.715 50.2 1.1 |-195 31.8 Quasi Peak | V | 104 ] 180 40 -8.2 Pass
50.439 50.8 1 ]-19.9 31.9 Quasi Peak | V | 102] 178 40 -8.1 Pass
51.826 47.5 1 |]-20.2 28.3 QuasiPeak | V |105] 22 40 -11.7 Pass
81.203 51.4 1.2 |-20.1 32.4 QuasiPeak | V |101] 76 40 -7.6 Pass
43.796 48.2 0.9 |-16.6 325 Quasi Peak | V | 101 ] 349 40 -7.5 Pass
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6.4.2 1GHz-10GHz

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

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

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

Span: 1GHz - 18 GHz/18GHz-26G
Reference Level: 80 dBuV

Sweep Time: Coupled

Resolution Bandwidth: 1MHz

Video Bandwidth: 3 MHz

Detector: Peak, Average

Trace: Max Hold, Average

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. There are no
measurable emissions above 18 GHz.

System L System under Support
Description Samples .
Number test equipment
EUT S01, S02, S03 1 ]
1
Support S04 O i}
Tested By : Date of testing:
Julian Land 11-Jun-2018 — 20-Jun-2018
Test Result : PASS

See Appendix A for list of test equipment
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WiFi: 2412MHz 1Mbps Transmit 17dBm; LTE: Band 5 Transmit Uplink 837.5MHz Downlink 882.5MHz; GPS:
Locked (Plot below uses a peak detector)
Full Span

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

B ALIGN AUTO 12:18:27 PMun 15, 2018

Marker 3 6.515838612871 GHz _ #Avg Type: RMS Peak Search
PNO: Fast (,) 1tig-Free Run
IFGain:High #Atten: 0 dB

MKr3 6.516 GHz NextPeak
Ref 80.00 dBpV 54.10 dBpV
Trace 1 Pass P

Next Pk Right
J—
54.00 dBp'q

Next Pk Left

Marker Delta

Start 1.000 GHz Stop 10.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 15.2 ms (3000 pts)
EQ No Peak Found STATUS,

Above Emissions (50MHz Span

Aegibent Spectrom Analyzer - EMSoft Visona: EMS Emission Software Agibent Spectrum Anabyzor - EWSolt Vasona: [ Emission Soltware

Aveaue."Hnld Number 1 ) Hivg Type: AMS e/Hold Number 1 #Avg Type: RMS
Y Trig: Fres Run

Trig: Free Run
b BAtten:0 4B

PHO: Fast Ly
IF G igh #htten: 0 4B

Ref 20.00 dBpV

Ref $0.00 dBuV

PhNoise Opt
Fast Tuning ¥

Center 4.19364 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.20 ms (3000 pts)

Center 3.35513 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.20 ms (3000 pts)

Peak
Frequency Level Measurement | Pol Limit Margin
(GHz) (dBuV/m) Type (dBuV/m) (dB)
3.346 56.32 Peak H 74 17.68
4.194 54.48 Peak H 74 19.52
6.516 54.10 Peak H 74 19.90
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WiFi: 5260MHz mO Transmit 17dBm; LTE: Band 5 Transmit Uplink 837.5MHz Downlink 882.5MHz; GPS:
Locked (Plot below uses a peak detector)

Full Span
g-i\.j‘" P-5m 14 Jun 18 12:25 ..
— [1] Horizomnt:
— '!:IE'-'IZ:E?EE
— PK Lt
— Av Lmt
+ E*EI:-:..-;_
O=t POS ™
Trace MANH
Swp 0.015s
wa Ref SdBuV/m
Att 4B
304 VB 3000kHz
EE‘.« 000kHz
il o]
Mezz Dist 2m
100 Spec Dist 3m
Freguency: MHz
ali]
1000.20 10000.20
Cisco Systems, Inc., CTI01-4FLTEFWE ) o ) o ) ) )
Filename: c:\program files {xB3)\emisoft - vasonsiresults\ci1101_foo_reeiSghr colocation reeiig
1000 Fies Sw [RHZ)
Above Emissions (50MHz span

dgflont Spectrum Analyzer - ENiSaft Vasona: EMi mission Software.

e/Hold Number 1
PRO: Fast g 1719 Free Run
FGaintigh — #Mten:0 4B

#Avg Type: RMS
Trig: Fras Run

PHO: Fast L)
gh =~ #Amen:0 48

’ 1

301 dB|

of
PhNoise Opt PhNoise Op
Fast Tuning M Fast Tuning ¥
Auto Man|
ADC Dither
ff ¥
Auto Man|
Center 419406 GHz Span 50.00 MHz Center 9.92683 GHz Span 50,00 MHz m
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 1.20 ms (3000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.20 ms (3000 pts)
Frequency Level Measurement | Pol Limit Margin
(GHz2) (dBuV/m) Type (dBuV/m) (dB)
4.194 62.51 Peak H 74 11.49
9.928 54.72 Peak H 74 19.28
3.346 54.26 Peak H 74 19.74
1.269 48.90 Peak V 74 25.10
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6.4.3 10GHz-18GHz

CISCO

Locked (Plot below uses a peak detector)

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

Average/Hold Number 1

ALIGN AUTO
#Avy Type: RMS

04:45:33 PM Jun 15, 2018

7 Trig:Free Run
#Atten: 0 dB

PNO: Fast
IFGain:High

Ref 80.00 dBpV

Stop 18.000 GHz

#VBW 3.0 MHz Sweep 20.1 ms (1601 pts)

FUNCTIOM WIDTH FUNET\DN Wil UE

MER MODE TRC SCL! FUNCTION

NN [1]f] 15 765 GHz 61 94 dBuv| [ ]
2 INIEKEEA 14.970 GHz 60.82 dB ———
I A A

Meas Setup

Average/Hold
Number
1

Average Type
Pwr (RMS) »

Auto Man

Limits»

N dB Points
3.01dB
Off

PhNoise Opt
Fast Tuning »
Auto Man

ADC Dither
off e
Man

More

No emissions above 10GHz

WiFi: 2412MHz 1Mbps Transmit 17dBm; LTE: Band 5 Transmit Uplink 837.5MHz Downlink 882.5MHz; GPS:
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WiFi: 5260MHz mO Transmit 17dBm; LTE: Band 5 Transmit Uplink 837.5MHz Downlink 882.5MHz; GPS:
Locked (Plot below uses a peak detector)

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

B ALIGN AUTO 06:071:48 PM 1un 15, 2018 Meas Seti
Average/Hold Number 1 #Avg Type: RMS eas Setup

v Trig: Free Run
#Atten: 0 dB

Average/Hold
Number
1

Ref 80.00 BV : P

Average Type
Pwr (RMS) >
Auto Man

IFGain:High

Limits»

N dB Points
-3.01 dB
Oon Off

Stop 18.000 GHz y
#VBW 3.0 MHz Sweep 20.1 ms (1601 pts) P:LE:’T'ﬁﬁmogp,t

MKR MODE TRC SCL ® ¥ FUNCTION FUNCTION wWIDTH FUNCTION WalLUE m Man
17.540 GHz 8145dBuv| | | [
15.020 GHz 8087dBuv] | ] .
| f | 17.650 GHz 6299dBuv| | | ADC Dither
I A A off»
I N Auto Man

]
- - ]
-~ ]
] More
10f2

No Emissions above 10GHz
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6.4.4 18GHz-26.5GHz

WiFi: 2412MHz 1Mbps Transmit 17dBm; LTE: Band 5 Transmit Uplink 837.5MHz Downlink 882.5MHz; GPS:
Locked (Plot below uses a peak detector)

18 Jun 18 18:23 .

qRuvim Vasona by EMiSoft
!:I-::-rn:nr'h
'erhicsl
ﬂt —
T — .ﬂ-.'.' ert
Cet POS
600 Trace MAXH
Swp 0.014s
Pef EhdiBalm
500 AUt g8
VBw J000kHz
F'.E-.:. 100kHz
411 au .%Elt 0. S
[ Spec Dist 2m
Fregusncy: MHz
304
150000 pe =
Radisted Emissions Template: B 18-26.5GHz Prescan {0.5m) )
Filename: c:\program files (x86)\emisoft - vasonairesults\c1101 foo colocation'1Bghe-28-5gh\C
1000 Fies Ew -z

No emissions above 18Hz
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WiFi: 5260MHz mO Transmit 17dBm; LTE: Band 5 Transmit Uplink 837.5MHz Downlink 882.5MHz; GPS:
Locked (Plot below uses a peak detector)

dBuvim Vasona by EMiSoft 18 Jun 18 15:45
{-I-::-rlz-::-rh
‘arbical
_ k Lt
700 — .ﬁ.'u' Lt
Cet POG
600 Trace MAXH
Swp 00145
Ref B0dBu'/m
500 A att OdB
VBaw 30kHz
RBw 10EkHz
w0 e Bt 0.5m
Bl Spec Dist 2m
Fregusncy: MHz
30
150000 255000
Radisted Emissions Template: B 1 5—26 &GHz Prescan {0.5m)
Filename: c\program files (38} aemisoft - vasonairesults'c 1101 foo colocation® -E-I;f'I-..-;_ ExghaC
1030 Fies Ew K-z

No emissions above 18GHz
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6.4.5 26.5GHz-40GHz

CISCO

WiFi: 5260MHz mO Transmit 17dBm; LTE: Band 5 Transmit Uplink 837.5MHz Downlink 882.5MHz; GPS:

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

506 DC_| CORREC

ALIGH AUTO

Locked (Plot below uses a peak detector)

09:07:19 PM Jun 18, 2018

Average/Hold Number 1 #Avg Type: RMS

Trig: Free Run

PNO: Fast ()
™ #Atten: 10 dB

IFGain:Low

B3l PPPPF

Mkr1 39.982 GHz

Ref 80.00 dBuvV
Trace 1 Pass

Start 26.500 GHz
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep

MSG ﬁESTATUS

No emissions above 26GHz

58.51 dBpV

Stop 40.000 GHz

Meas Setup

Avg/Hold Num
1

Avg Type
Pwr (RMS) >
Man

Auto

Limits»

PhNoise Opt
Fast Tuning»

[
ADC Dither
Medium»

27.39 ms (3000 pts)|
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CISCO

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

Equip# Manufacturer/ Model Description Last Cal Next Due
4883 Emco / 3115 Horn Antenna ggti?:é rigllji?:(;
8171 Keysight (Agilent/HP) / 8491B Opt 010 Attenuator 25 Apr. 2018 | 25 Apr. 2019
8448 CISCO /NSA CAL NSA Chamber 06 Oct. 2018 | 06 Oct. 2019
18313 Keysight (Agilent/HP) / 8447D Amplifier 30 Apr. 2018 | 30 Apr. 2019
21117 Micro-Coax / UFB211A-0-2484-520520 Coaxial Cable — 18GHz 16 Aug. 2017 | 16 Aug. 2018
25001 Micro-Coax/UFB197C-1-0240-504504 Coaxial RF Cable, 25.6GHz 24 Apr. 2018 | 24 Apr. 2019
27233 York / CNE V Comparison Noise Emitter Cal. not Cal. not
required required
30486 Keysight (Agilent/HP) / E8257C Signal Generator 07 Dec. 2017 | 07 Dec. 2018
30654 Sunol Sciences / JB1 Combination Antenna 30MHz-2GHz 20 Apr. 2018 | 20 Apr. 2019
32544 ETS Lindgren / 3117 Double Ridged Horn Antenna 12 Jul. 2017 12 Jul. 2018
34075 Schaffner / RSG 2000 Reference Spectrum Generator, 1-18GHz Cal. _not Cal _not
required required
35609 Micro-Tronics / BRC50703-02 Notch Filter 07 Jul. 2017 | 07 Jul. 2018
35613 Micro-Tronics / BRM50702-02 Band Reject Filter 26 Jun. 2017 | 26 Jun. 2018
35615 Micro-Tronics / HPM50112-02 Notch Filter 07 Jul. 2017 | 07 Jul. 2018
37018 FLUKE /175 True RMS Multimeter 19 Oct. 2017 | 19 Oct. 2018
40597 CISCO / Above 1GHz Site Cal 1GHz Cispr Site Verification 26 Sep. 2017 | 26 Sep. 2018
41979 CISCO /1840 18-40GHz EMI T_eSt Head/Verification 13 Apr. 2018 | 13 Apr. 2019
Fixture
45166 Stanley / 33-428 26’ Tape Measure Cal. .not Cal 'not
required required
46385 Micro-Tronics / HPM16310 Highpass Filter 26 Jun. 2017 | 26 Jun. 2018
47257 Micro-Tronics / BRC16654 Notch Filter 20MHz — 1GHz 26 Apr. 2018 | 26 Apr. 2019
47300 Keysight (Agilent/HP) / N9038A EMI Receiver 19 Apr. 2018 | 19 Apr. 2019
49563 Huber + Suhner / Sucoflex 106A Coaxial Cable, 8m 21 Aug. 2017 | 21 Aug. 2018
51805 Huber + Suhner / Sucoflex 101PE 40GHz Cable, K-Type 22 Dec. 2017 | 22 Dec. 2018
54230 Newport / iBTHP-5-DB9 > Inch Temp/ R'::/:t;ejs Sensorwi20Mt | 09 Fen. 2018 | 09 Feb. 2019
54409 Huber + Suhner / Sucoflex 102E 40GHz Cable, K-Connector 24 Apr. 2018 | 24 Apr. 2019
56054 Miteq / TTA1800-30-HG SMA 18GHz Pre Amplifier 09 Feb. 2018 | 09 Feb. 2019
56159 Huber + Suhner / Sucoflex 104PEA Sucoflex N Type blue 71t cable 18 Jan. 2018 | 18 Jan. 2019
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Appendix B: Abbreviation Key and Definitions

The following table defines abbreviations used within this test report.

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 Vv Vertical
LISN Line Impedance Stabilization dB decibel
Network
PE Protective Earth Vv Volt
GND Ground kv Kilovolt (1x103)
L1 Line 1 uv Microvolt (1x10-6)
L2 Line2 A Amp
L3 Line 3 pA Micro Amp (1x10%)
DC Direct Current mS Milli Second (1x103)
RAW Uncorrected measurement value, uS Micro Second (1x10%)
as indicated by the measuring
device
RF Radio Frequency uS Micro Second (1x10)
SLCE Signal Line Conducted Emissions m Meter
Meas dist Measurement distance Spec dist Specification distance
N/A or NA Not Applicable SL Signal Line (or Telecom Line)
P Power Line L Live Line
N Neutral Line Return
S Supply AC Alternating Current
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Appendix C: Photographs of Test Setups

Collocated Transmitter Spurious Emissions 30MHz — 1GHz

\

i} TIf WO IS ST EOsiis SRy S w
cuco cisco cisco cisce Cisco | cisco | Tisco | cisc

| i WO I M B M B :l,i:l
Y oseo fesca §asco f cisco lf cisco ¥ cisco N CISCO cisco CiIsC

=

Tl vl ol
| o RALULE BTN R wimm
isco W cisco W cisco | eiicn I it
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Collocated Transmitter Spurious Emissions 18GHz — 40GHz

afutfie fusfrotlo Mot fisifna
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Appendix D: Software Used to Perform Testing

EMIsoft Vasona, version 6.051
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Appendix E: Test Procedures

Applicable measurement guidance:
e ANSI C63.10:2013
FCC KDB 662911 D01 v02r01
KDB 558074 D01 Meas Guidance v03r05
KDB 789033 D02 General UNII Test Procedures New Rules v01r03
KDB 662911 D01 Multiple Transmitter Output v02r01

Test procedures are summarized below:

FCC 5GHz Test Procedures EDCS # 1445048
FCC 5GHz RSE Test Procedures EDCS # 1511600
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Appendix F: 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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