CISCO

Radio Test Report No: EDCS - 15596105

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, 2462MHz

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software
S0G  AC CORREC SEMSE:INT ALIGH AUTO

Start Freq 1.000000000 GHz . #Avg Type: RMS Frequency
PNO: Fast ~#»— Trg:Free Run Avg|Hald: 111
ﬂ IFGain:High #Atten: 0 dB

Auto Tune
Ref 80.00 dBuV

Center Freq
5500000000 GHz

StartFreq
1.000000000 GHz

Stop Freq
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‘:

MER| MODE| TRC SCL * Y FUNCTION FUNCTION WIDTH FUNCTION WALUE Auto Man
il N | | 57012GHz| s6017dBWv| | [ ]
| N | | 59298GHz| d48466dBuv| | | 00|
| 58713GHz[ d47MisdBwv] [ 00| 000000 ] Freq Offset
| 24554GHz[ d463M8dBwv] [ 0000 | 00000000 ]
| 24420GHz[ M0 dBwv] [ 00| 0000000 ] 0Hz
| 62574GHz[ 43826dBuv] [ 000 | 00000000000 ]
| 52520GHz[ 42666dBuv] |
[ £  66301GHz| 40260dBwv] [ | ]
| f[  44374GHz[ 40280dBwv] [ | 00000 ]
| f[  73258GHz[ 417a5dBwv] [ | 000000O0]
- ]
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Note: Emissions tests were done with all radios on simultaneously (i.e. BLE, 2.4GHz, and 5GHz radios)

CISCO

Peak - Transmitter Radiated Spurious Emissions 1GHz to 10GHz, 2462MHz

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

ALIGN AUTO

10:01:43 PM

Start Freq 1.000000000 GHz #Avg Type: RMS

IFGain:High

Trig: Free Run
#Atten: 0 dB

Ref 80.00 dBpV

#VBW 3.0 MHz

54.00 dBp'y

Stop 10.000 GHz

MER MODE| TRC| SCL X Y
fl| 24420 GH|
| 2.4620GHg]
5.700 0 GHz
| 52095GHg]
58731 GHz
7.326 7 GHz

1.275 4 GHz
59307 GHz

| 50252 GHe]
61782 GHz

FUNCTION FUNCTION WIDTH

-

f

Frequency

Auto Tune

Center Freq
5.500000000 GHz

StartFreq
1.000000000 GHz

Stop Freq
10.000000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset
0 Hz
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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)

Average - Transmitter Radiated Spurious Emissions 10GHz to 18GHz, 2412MHz

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software

g ALIGN AUTO 01:28:48 PM Dec 02, 2018 F
Start Freq 10.000000000 GHz , #Avg Type: RMS 23 4 requency
. Trig: Free Run Avg|Held: 111
IFGain:High #Atten: 0 dB
Mkr10 14.514 1 GHz Auto Tune
Ref 80.00 dBpY 41.856 dBU VIR
= CenterFreq
14.000000000 GHz
m —
StartFreq
10.000000000 GHz
[
Stop Freq
18.000000000 GHz
P—
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 FUMCTION FUNCTION WIDTH FUMCTIOM WaLUE Auto M
1 III--—__ [
2 | 178904GHz[ 43926dBuv] [ | 000000000 |
| 159886GHz[ 43s0tdBwv] [ 0| 00000000 | Freq Offset
| 169903GHz[ 43635dBwv] [ | |
_m——— 0Hz

| 167679GHz| 43820dBwv| | [ |
| 139148GHz[ 42€9%dBwv[ | [ @ |

2GHz[ 4338d4dBwv] [ 00 0000000000 |
| 160741GHz[ 42894dBwv] | [ |
| 145141GHz[ 41856dBwv] | [ |
-

M =0W0n~Nd &

= a
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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 10Hz to 18GHz, 2412MHz

Agilent Spectrum Analyzer - EMiSoft Yasona: EMi Emission Software

0 L | R cuo AC | CORREC | SENSEINT ALIGNAUTO 26: -
Start Freq 10.000000000 GHz #Avg Type: RMS : e

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

Mkr10 14.303 2 GHz Auto Tune
Ref £0.00 dBpV 48.89 dBy

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

MER| MODE| TRC) SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE Auto Man

1 | N [1[F] 17 596 8 GHz 61 86 FeT=I ] I R R
[ F[  174520GHz]  BOOBdBwv| [ | |
| f[  165219GHz| s062dBuv| [ | | Freq Offset
| fF[ 154737 GHz|  48&67dBwv| [ | |
| F[  155686GHz|  5143dBwv| [ | ] =
| F|  170083GHz| 8136dBuwv| [ | |
| F[  172087GHz| s061dBuwv] [ | |
| F[  177866GHz] BO78dBuwv| [ | |
| f[  148097GHz| s084dBuv| [ | |
=——_
- ]

LI = e Me et ey I SV N ]

- =
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Radio Test Report No: EDCS - 15596105

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, 2442MHz
Agilent Spectrum Analyzer - EMiSoft Yasona: EMi Emission Software
: SLIGH AUTO 02:32:45 PM Dec 10, 2018 F
Start Freq 10.000000000 GHz , #Avg Type: RMS requency
—— Trig:Free Run Avg|Hold: 111
IFGain:High #Atten: 0 dB
Auto Tune
Ref 80.00 dByV i
Trace 1 Pass
Center Freq
14.000000000 GHz
I
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
MKF| MODE| TRC SCL % Y FUNCTION FUNCTION WIDTH FUNCTION Y&LUE Auto Man
I | [
Freq Offset
| 153781GHz| 42304dBwv| [ T | 0Hz
| 174343GHz[ 43344dBuv| [ [ 0]
I R I
oy ! {1 | 7 [ |

Page No: 110 of 134

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



CISCO

Radio Test Report No: EDCS - 15596105

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, 2442MHz
Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software
SENSEINT ALIGNAUTO 30 F
Start Freq 10.000000000 GHz _ #Avg Type: RMS requency
PNO: Fast —»— THig:Free Run
IFGain:High #Atten: 0 dB
Auto Tune
Ref 80.00 dByY R
Trace 1 Pass
CenterFreq
14.000000000 GHz
I
Start Freq
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
MKR MODE TRC SCL * Y FUMCTION FUNCTION WIDTH FUNCTION YALUE Auto Man
N T4 f] 170111 GHz] [
Freq Offset
0OHz
]
- |
]
]
]
|
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Radio Test Report No: EDCS - 15596105

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, 2462MHz
Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software
g L ALIGMN AUTO 09:32:00 40 F
Start Freq 10.000000000 GHz , #Avg Type: RMS R
Trig: Free Run Avg|Hold: 111
IF Gain:High #atten: 0 dB
Auto Tune
Ref 80.00 dBYYV R
Center Freq
14.000000000 GHz
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
MER| MODE| TRC| SCL % v FUMCTION FUNCTION wIDTH FUNCTION WALUE Auto Man
| N [1[f] = 176096GHz| 43488dBwv [ 00| 000000000
o N [1[f[] ~ 174383GHz| 43030dBwv| [ [ ]
| 173119GHz| 42610eBwv| | 0000 [ 0000 | Freq Offset
| 170111GHz|  43488eBwv] | [ ]
| 166863GHz| 42753éBuv| | 00000 [ | 0Hz
| 154167GHz| 4d26d44¢Bwv | [ ]
- ]
msG L Alignment Completed
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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 -
{ L

Start Freq 10.000000000 GHz

IFGain:High

ALIGN AUTO

Trig: Free Run
#Atten: 0 dB

#Avg Type: RMS

#VBW 3.0 MHz

Sweep 20.7 ms (10000 pts

Stop 18.000 GHz

MKR| MODE| TRC| SCL

FUNCTION

FUMCTION WIDTH

1 III--___
| 1745689GHz| H123aBWV [ [ |
| 147001GHz|  d9qsdBwv| [ [ |
| 11.8078GHz| 469ddBwv] [ [ |
| 161168GHz| sOy9dBWv] [ [ |
| 168059GHz| ®&112dBwv] [ [ |
I A

FURCTIOM WaLLE
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Peak - Transmitter Radiated Spurious Emissions 10GHz to 18GHz, 2462MHz

EMiSoft Vasona: EMi Emission Software

Frequency

Auto Tune

Center Freq
14.000000000 GHz

StartFreq
10.000000000 GHz

StopFreq
18.000000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset
0 Hz
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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

! ALIGH AUTO 07:55:58 PMDec 11, 2018
#Avy Type: RMS Marker
PNO: Fast —— 1rig: Free Run Avg|Hold: 111
IFGain:High #Atten: 0 dB Select Marker
3
7
Ref 80.00 dBpV —
Normal
Delta
I
Fixed!>
]
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 B T FUNCTION FUNCTION WIDTH FUNCTION WALUE &
N N[ 1[F] 26.4779 GHz RN S D | —
)l N[ 1] F | 26.055 4 GHz 30287dBpv] [ ]
3 [ f 256227 GHz 28324dBpv| [ ]
4 L f 25.4408 GHz 28453dByv| | 0 0000000000 |
5 [ f 24.946 9 GHz 27078dBpv [ ]
6 [ f | 24,4292 GHz 27724dBpv| [ ]
7
]
9
10
=, | | | 2 [ [ |
£
MSG ﬂkSTATUS
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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 500hm 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

ﬁﬁ‘:‘;%r:r Description Samples i);s{tem under S;Si‘:)?‘rl;tent
) EUT S03 |
Support S04 O %]
Tested By: Date of testing:
Julian Land 10/3/2018 — 12/11/2018
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

Ly Vasona by EMiSoft 02 Oct 18 15:58 ..
— [1]
— 1 Jergon
= pk Lt
- Eﬁbhg
s |'-::.+ Formal
race
o I Swp #.1s

Ref TOdBuVim
QiR
B VBw 300kHz

RBw 10¥0kHz
h-!aag Diist 2m
Spec Dist 3m
Frequency: MH
alli] = :
.00 100,00 1000.00
Rladisted Emizsions Template: RSE 15,208 20m-1GHz
Filename: cprogram files (xB5)\emizoft - vasondresults\julizn'ap130iice 2_4ghz'\ 20mhz-1ghs
100 Fizs Bw Hz]
Frequency| Raw f:sbs AF | Level Detector |Polarit Height | Azt | Limit [Margin R;::sljs Comments
(MHz) ((dBuV) (dB) (dB) |(dBuV) t (cm) |(Deg)|(dBuV)| (dB) Fail
63.465 41.7 0.7 -19 | 23.4 | Quasi Max \% 108 88 40 -16.6 | Pass
500.005 | 39.7 2.2 -9.7 | 32.2 | Quasi Max H 178 | 302 46 -13.8 | Pass
40.67 20.9 0.6 -135 8 Quasi Max \% 167 24 40 -32 Pass
111.059 | 39.6 1 -13.8 | 26.8 | Quasi Max H 280 | 352 | 435 | -16.7 | Pass
837.04 20.3 3 -5.7 | 17.6 | Quasi Max H 327 | 360 46 -28.4 | Pass
126.936 37 1.1 -12.7 | 25.3 | Quasi Max H 253 | 331 | 435 | -18.2 | Pass
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