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1.0 Introduction

1.1 Summary of Tests

Test Reference Reference Result
FCC RSS-247

26 dB Emission Band width and 15.407(a)(1)(2)(3) RSS-247,6.2.1 Complies

99% Occupied Bandwidth

Conducted Output Power 15.407(@)(L)(2)((3) RSS-247,6.2.1 Complies

Peak Power Spectral Density 15.407(a)(1)(2)(3) RSS-247,6.2.1 Complies

Undesirable Emissions 15.407(b)(1-8) RSS-247,6.2.1 Complies

Transmitter Radiated Emissions 15.407(b)(1-8) RSS-247,6.2.1 Complies

15.209, 15.205

Frequency stability 15.407(g) RSS-Gen Complies*

Antenna Requirement 15.203 RSS-Gen Complies. The EUT
uses internal
antenna.

See Report Number 103615308MPK-009C for Dynamic Frequency Selection.
*Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an emission is
maintained within the band of operation under all conditions of normal operation as specified in the user’s manual.

EUT receive date: September 17, 2018

EUT receive condition: The pre-production version of the EUT was received in good condition
with no apparent damage. As declared by the Applicant, it is identical to
the production units.

Test start date: September 25, 2018

Test completion date: October 12, 2018

The test results in this report pertain only to the item tested.

EMC Report for Vocera Communications on Vocera V5000 Smartbadge
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2.0 General Description

2.1 Product Description

Vocera Communications supplied the following description of the EUT:

The V5000 Smartbadge is a wearable communication device powered by a removable, rechargeable
Lithium Ion battery. The badge contains a 2.4” color, capacitive touch screen, with an array of
microphones, a hands free speaker and an audio receiver.

The information about the 5GHz radio, installed in the model V5000, is presented below.

Radio Information

Applicant Vocera Communications
Model Number V5000

FCC Identifier QGZ V5000

IC Identifier 4362A-V5000
Modulation Technique OFDM

Rated RF Output

15.88 dBm for 5260~5320 MHz

Frequency Range

U-NII 2a: 5250 — 5350 MHz

Type of modulation

OFDM

Number of Channel(s)

4 for 802.11a/n 20 MHz
2 for 802.11n 40MHz
1 for 802.11ac 80MHz

Antenna(s) & Gain

Internal Antenna, Gain: +3.1 dBi

Address

Applicant Name &

Vocera Communications
525 Race St, Ste 150
San Jose, CA 95126
USA

The EUT supports the following configurations:

Channels in 5250 — 5350 MHz band
Number Frequency, 802.11a/n 802.11n 40MHz 802.11ac 80MHz
MHz 20MHz Channels Channels Channels

52 5260 N X
54 5270 N X
56 5280 N
58 5290 X
60 5300 N X
62 5310 N X
64 5320 N X

List of channels:

\ - available

X - tested

EMC Report for Vocera Communications on Vocera V5000 Smartbadge
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2.2 Related Submittal(s) Grants

None.

2.3 Test Methodology

Antenna conducted measurements were performed according to the FCC documents “Guidelines for
Compliance Testing of Unlicensed National Information Infrastructure (U-NII) Devices Part 15, Subpart
E” (789033 D02 General U-NII Test Procedures New Rules v02r01).

Radiated emissions measurements were performed according to the procedures in ANSI C63.10: 2013.
Radiated tests were performed at an antenna to EUT distance of 3 meters, unless stated otherwise in the
""Data Sheet™ of this Application.

All other measurements were made in accordance with the procedures in part 2 of CFR 47.

24 Test Facility

The test site used to collect the radiated data is site 1 (10-m semi-anechoic chamber). This test facility
and site measurement data have been fully placed on file with the FCC, 1C and A2LA accredited.

25 Measurement Uncertainty

Compliance with the limits was based on the results of the measurements and doesn’t take into account
the measurement uncertainty.

Estimated Measurement Uncertainty

Measurement Expanded Uncertainty (k=2)
0.15 MHz — 1 GHz 1GHz -6 GHz > 6 GHz
RF Power and Power Density — antenna conducted 1.1dB 1.5dB —
Unwanted emissions - antenna conducted 1.2 dB 1.7 dB 2.0dB
Bandwidth — antenna conducted 50 Hz 100 Hz —
Radiated emissions 4.2 dB 5.4 dB
AC mains conducted emissions 2.4 dB - | -

EMC Report for Vocera Communications on Vocera V5000 Smartbadge
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3.0 System Test Configuration

3.1 Support Equipment

Support Equipment
Description Manufacturer Model No./ Part No.
Laptop Lenovo T440P
USB Hub Tendak CP-029-BK
Serial Dongle Vocera 210-01516-B04

3.2 Block Diagram of Test Setup

Equipment Under Test

Description Manufacturer Model Number Serial Number
Smartbadge —
) Vocera V5000 SA3308HF5002D6
Conducted Unit
Smartbadge —
) ) Vocera V5000 SA3308HR50031E
Radiated Unit
Power Adapter Asian Power Devices Inc. WB-10E05R $8827999000015
Earphone Kingstate Electronics Corp. KJFGKS1721JB-01 Not listed
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Antenna was removed and co-axial connector was installed for Conducted Measurements.

EUT -
Smartbadge
V5000

]l_JrrS]BS’ USB, ]L_JSBé
Lapto ’ : 0.26m. 3 m,
Ptop Serial uss |, |
Dongle HUB
USB,
0.28m. S
Spectrum
Analyzer
Radiated Measurements
Charging Mode
Power Cable,
p im, U EUT -
A doz;voigr Smartbadge
V5000
Radiated Measurements
Normal Mode
EUT -
Earphone Smartbadge
V5000

S = Shielded
U = Unshielded

F = With Ferrite
M = Meter
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3.3 Justification

Preliminary testing was performed for all modulation/data rate modes. The worse-case data rate with
highest power and widest spectrum were selected for final measurements:

OFDM, 6MB/s — for 802.11a

OFDM, MCSO0 — for 802.11n 20MHz
OFDM, MCSO0 — for 802.11n 40MHz
OFDM, MCS0 - for 802.11ac 80MHz

Different orientation of the EUT were tested and only the worse-case emissions were reported.
For radiated emission measurements the EUT is placed on a non-conductive table.
The EUT was tested in 2 configurations:

A/ Charging mode: tested with power adapter

B/ Normal mode: tested in battery mode and earphone.

Unless otherwise stated in this report, measurements made for, Radiated Spurious were made with the
worst-case power setting (mid channel power).

3.4 Mode of Operation During Test
During transmitter testing, the transmitter was setup to transmit continuously using the maximum RF
power setting provided by the manufacturers via test scripts. The corresponding output power in dBm can

be found in section 4.2 of this report.

The table below reflects the RF power setting needed to be compliant with radiated restricted band edge
requirements of 15.205 & 15.209.

Mode Channel Frequency MHz RF Setting
52 5260 16
802.11a 60 5300 16
64 5320 14
52 5260 16
802.11n 20MHz 60 5300 16
64 5320 15
54 5270 16
802.11n 40MHz
62 5310 12
802.11ac 80MHz 58 5290 11

EMC Report for Vocera Communications on Vocera V5000 Smartbadge
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3.5 Modifications required for Compliance

Intertek installed no modifications during compliance testing in order to bring the product into compliance.

3.6 Additions, deviations and exclusions from standards

No additions, deviations or exclusion have been made from standard.

EMC Report for Vocera Communications on Vocera V5000 Smartbadge
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4.0 Measurement Results

4.1 Emission Bandwidth and 99% Occupied Bandwidth
15.407(a)(1)(2)(e)

4.1.1 Requirement

Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices shall be at least
500kHz.

4.1.2 Procedure

The Procedure, described in the FCC Publication 789033 D02 General U-NII Test Procedures New Rules
v02r01, was used. Specifically, Section C.1 for Emission Bandwidth and Minimum Emission Bandwidth
for measuring the Emission Bandwidth (EBW). Section C.2 was utilized for measuring the 6dB
Bandwidth in the band 5.725-5.850 GHz. Section D was used for 99% Occupied Bandwidth.

The antenna port of the EUT was connected to the input of a spectrum analyzer (SA). For each RF output
channel investigated, the spectrum analyzer center frequency was set to the channel carrier.

The Occupied bandwidth was measured using the build-in spectrum analyzer facility for 99% power
bandwidth measurement.

Tested By Test Date

Anderson Soungpanya September 25 & 26, 2018

EMC Report for Vocera Communications on Vocera V5000 Smartbadge
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4.1.3 Test Result

Refer to the following plots for the test result:

Frequency 26-dB Bandwidth, | Occupied Bandwidth,
Mode Channel MHz MHz MHz Plot #
52 5260 21.338 16.713 1.1
802.11a 60 5300 21.258 16.713 1.2
64 5320 21.170 16.695 1.3
52 5260 21.506 17.885 1.4
802.11n 60 5300 21595 17.868 15
20MHz
64 5320 21.506 17.885 1.6
802.11n 54 5270 40.272 36.330 1.7
40MHz 62 5310 40.080 36.295 1.8
802.11ac
SOMHz 58 5290 82.212 75.600 1.9

EMC Report for Vocera Communications on Vocera V5000 Smartbadge
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Plot1. 4
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Plot1.7
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Plot1. 8
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4.2 Maximum Conducted Output Power & Power Spectral Density
FCC Rule 15.407(a)(1)(iv)

4.2.1 Requirement

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the frequency
bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB
emission bandwidth in megahertz. In addition, the maximum power spectral density shall not exceed 11 dBm
in any 1-megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the
maximum conducted output power and the maximum power spectral density shall be reduced by the amount
in dB that the directional gain of the antenna exceeds 6 dBi.

4.2.2 Procedure

The Procedure, described in the FCC Publication 789033 D02 General U-NII Test Procedures New Rules
v02r01, was used. Specifically, Section E (2) (c) Method SA-1 for Maximum Conducted Output Power

The Procedure, described in the FCC Publication 789033 D02 General U-NII Test Procedures New Rules
v02r01, was used. Specifically, procedure from Section F was utilized for Maximum Power Spectral
Density (PSD).

Each antenna port of the EUT was connected to the input of a spectrum analyzer to measure the Maximum
Conducted Transmitter Output Power & Peak Power Spectral Density (PPSD).

Tested By Test Date

Anderson Soungpanya October 3 & 4, 2018
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4.2.3 Test Results

Refer to the following plots for the test result:

Frequency Co;oc\llt/jg:w Cogc?vl\j::ed oo PSD
Mode Channel MHz (Average) Limit (ZeB?L() Iagnnl]t Plot #
dBm dBm
52 5260 15.85 24 5.88 11 2.1
802.11a 60 5300 15.88 24 5.85 11 2.2
64 5320 13.95 24 3.97 11 2.3
52 5260 15.76 24 5.65 11 2.4
E%i'ﬂlﬁ;‘ 60 5300 15.42 24 5.15 11 25
64 5320 14.50 24 4.24 11 2.6
802.11n 54 5270 15.63 24 2.65 11 2.7
40MHz 62 5310 12.02 24 -0.95 11 2.8
sggd&'ic 58 5290 10.79 24 -4.89 11 2.9
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Plot 2. 3
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Plot 2.5
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Plot 2. 7
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Plot 2.9
802.11ac 80MHz, 5290MHz
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4.3 Transmitter Radiated Emissions
FCC Rule 15.407(b) (1-8) 15.209, 15.205

4.3.1 Requirement

(b) Undesirable emission limits. Except as shown in paragraph (b) (7) of this section, the maximum
emissions outside of the frequency bands of operation shall be attenuated in accordance with the
following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35
GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35
GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725
GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band:

(1) All emissions shall be limited to a level of =27 dBm/MHz at 75 MHz or more above or below
the band edge increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge, and
from 25 MHz above or below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5
MHz above or below the band edge, and from 5 MHz above or below the band edge increasing
linearly to a level of 27 dBm/MHz at the band edge.

(5) The emission measurements shall be performed using a minimum resolution bandwidth of 1
MHz. A lower resolution bandwidth may be employed near the band edge, when necessary,
provided the measured energy is integrated to show the total power over 1 MHz.

(6) Unwanted emissions below 1 GHz must comply with the general field strength limits set forth in
815.209. Further, any U-NII devices using an AC power line are required to comply also with the
conducted limits set forth in §15.207.

(7) The provisions of §15.205 apply to intentional radiators operating under this section.

(8) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to
the upper and lower frequency band edges as the design of the equipment permits.

Emissions which fall in the restricted bands, as defined in 815.205(a), must comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35 GHz band shall
not exceed an EIRP of —27 dBm/MHz.

Note: An out-of-band emission that complies with both the average and peak limits of Section 15.209 is
not required to satisfy the -27 dBm/MHz peak emission limit.
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4.3.2 Procedure

Radiated emission measurements were performed from 30 MHz to 40 GHz according to the procedure
described in ANSI C64.10. Spectrum Analyzer Resolution Bandwidth is 100 kHz or greater for frequencies
30 MHz to 1000 MHz, 1 MHz for frequencies above 1000 MHz. Above 1000 MHz Peak and Average
measurements were performed.

The EUT is placed on a plastic turntable that is 80 cm in height for below 1000MHz and 1.5m in height for
above 1GHz. If the EUT attaches to peripherals, they are connected and operational (as typical as possible).
During testing, all cables were manipulated to produce worst-case emissions. The signal is maximized
through rotation. The antenna height and polarization are varied during the search for maximum signal level.
The antenna height is varied from 1 to 4 meters.

Radiated emissions are taken at 3 meters for frequencies above 1 GHz and at 10 meters for frequencies below
1 GHz.

Measurements made from 30 MHz to 40 GHz were measured with 50 ohm terminator on the output of the
EUT RF port. A preamp was used from 30MHz to 40GHz.

All measurements were made with a Peak Detector and compared to QP limits for 30MHz — 1GHz and
Average limits for LGHz — 40 GHz.

Data is included of the worst-case configuration (the configuration which resulted in the highest emission
levels).
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4.3.3 Field Strength Calculation

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the Amplifier
Gain (if any) from the measured reading. The basic equation with a sample calculation is as follows:

FS = RA + AF + CF — AG,; if measurement is performed at a distance other than specified in the rule, a
Distance Correction Factor (DCF) shall be added.

Where FS = Field Strength in dB(uV/m)
RA = Receiver Amplitude (including preamplifier) in dB(n1V); AF = Antenna Factor in dB(1/m)
CF = Cable Attenuation Factor in dB; AG = Amplifier Gain in dB

Assume a receiver reading of 52.0 dB(uV) is obtained. The antennas factor of 7.4 dB(1/m) and cable factor
of 1.6 dB is added. The amplifier gain of 29 dB is subtracted, giving field strength of 32 dB(uV/m). This
value in dB(uV/m) was converted to its corresponding level in pV/m.

RA =52.0 dB(uV)

AF = 7.4 dB(1/m)

CF=16dB

AG =29.0dB

FS =52.0+7.4+1.6-29.0 = 32 dB(uV/m).

Level in uV/m = Common Antilogarithm [(32 dBuV/m)/20] = 39.8 uVv/m.
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4.3.4  Antenna-port conducted measurements

Antenna-port conducted measurements may also be used as an alternative to radiated measurements for
demonstrating compliance in the restricted frequency bands. If conducted measurements are performed,
then proper impedance matching must be ensured and an additional radiated test for cabinet/case spurious
emissions is required.

4.3.5 General Procedure for conducted measurements in restricted bands

a) Measure the conducted output power (in dBm) using the detector specified for determining quasi-peak,
peak, and average conducted output power, respectively.

b) Add the maximum transmit antenna gain (in dBi) to the measured output power level to determine the
EIRP level (see 12.2.5 for guidance on determining the applicable antenna gain)

¢) Add the appropriate maximum ground reflection factor to the EIRP level (6 dB for frequencies < 30
MHz, 4.7 dB for frequencies between 30 MHz and 1000 MHz, inclusive and 0 dB for frequencies > 1000
MHz).

d) For devices with multiple antenna-ports, measure the power of each individual chain and sum the EIRP
of all chains in linear terms (e.g., Watts, mW).

e) Convert the resultant EIRP level to an equivalent electric field strength using the following
relationship:

E = EIRP - 20log D + 104.8

where:

E = electric field strength in dBpV/m,

EIRP = equivalent isotropic radiated power in dBm

D = specified measurement distance in meters.

f) Compare the resultant electric field strength level to the applicable limit.

g) Perform radiated spurious emission test

4.3.6 Test Results

The data on the following pages list the significant emission frequencies, the limit and the margin of
compliance.

All conducted antenna port plots are corrected with the consideration of a 3.1 dBi Antenna Gain.

Radiated emission measurements were performed up to 40GHz. No Emissions were identified when
scanned from 18-40 GHz.

Tested By Test Date

Anderson Soungpanya September 27 -October 11, 2018
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Test Results: 15.209/15.205 Restricted Band Emissions at Antenna Port

Out-of-Band Spurious Emissions at the Band Edge - 802.11a, 5320 MHz

Bo211a FOC Part15407 — Lmit
2Nz 1MHzRBW, 3MHz VBW, RMS Detector ~ AvgScan
Conducted Measur em entin Restricted Bands * Avglevd
1100
1000 ‘A
00 ‘
~ @0 ‘ ‘
£
2 o A
g
o
ER
3
: I
< 500 \“‘
A,
%0
00
450 1696 185 29506 51 5256 PR 506 560 5756
Frequency (Hz)
Bo211a FCCPartisA0r — Umit
a2z 1MHz RBW, 3MHz VBW, Pezk Detector — PeakScan
Conducted Measur em ent in Restricted Bands * Peok Level
1200
1100 ‘
1000 \‘ ‘\
~ w0 (
£
>3
ERE
g
@
RO
2
E
< 60
TR FTWU RN PPTIRTY Chan il b ) bl i bl
500 y e ll-w
%0
N%nc 1696 1896 29506 51 525 535 54606 565 5756
Frequency (Hz)
Frequency Amplitude Limit Margin .
Detector Pass / Fail?
(MHz) (dBuV/m) (dBuv/m) (dB)
5350 Average 53.00 54 -1.00 Pass
5350 Peak 67.40 74 -6.60 Pass

EMC Report for Vocera Communications on Vocera V5000 Smartbadge
File: 103615308MPK-009B

Page 33 of 57




intertek

Total Quality. Assured.

Out-of-Band Spurious Emissions at the Band Edge - 802.11 n 20MHz, 5320 MHz

2.11n

FCC Part 15407

— Limit
pa20VHz 1MHz RBW, 3MHz VBW, RMS Detector — AvgScan
Conducted Measur em entin Restricted Bands * Avglevd
1100
1000
00
~ w0
£
g 00 ‘ \
°
3 w0 \
2
£
< 500 N
%0
00
4506 46236 47056 48686 49%6 5113 52356 53566 54806 56036 57256
Frequency (Hz)
Bo21n FCC Part15407 — Lmit
a2NHz 1MHzRBW, 3MHz VBW, Peak Detector ~ PeakScan
Conducted Measur em entin Restricted Bands > Peakleve
1200
1100
1000
~ w0
£
3
g wo
[0}
S 1o
2
E
< 600
1y bl PPN W AR N TN e Lok bt TEPA| bl ) nm
500 bl b o
%0
15006 46236 47456 48606 4996 51136 52856 53566 54806 56036 57256
Frequency (Hz)
Frequency Amplitude Limit Margin .
Detector Pass / Fail?
(MHz) (dBuV/m) (dBuv/m) (dB)
5350 Average 52.90 54 -1.10 Pass
5350 Peak 66.80 74 -7.20 Pass

EMC Report for Vocera Communications on Vocera V5000 Smartbadge
File: 103615308MPK-009B

Page 34 of 57




intertek

Total Quality. Assured.

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 40MHz, 5310 MHz
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Out-of-Band Spurious Emissions at the Band Edge - 802.11ac 80MHz, 5290 MHz
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Out-of-Band Radiated Spurious Emissions (Charge Mode)

Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11a 5260MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz
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Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11a 5300MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz

FCC Part 15/FCC Part 15.209 Only, 30MHz-40GHz - QPeak/10.0m/
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1593.30 Peak 48.83 54 -5.17 300 1.48 Vertical -16.92

10596.50 Peak 48.65 54 -5.35 271 1.29 Vertical -2.32
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Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11a 5320MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz
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Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11n 20MHz 5260MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz
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Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11n 20MHz 5300MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz

FCC Part 15/FCC Part 15.209 Only, 30MHz-40GHz - QPeak/10.0m/
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FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Average/3.0m/
FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Peak/3.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. Peak ) (Horizontal)

Peak (Peak /Lim. Peak ) (Vertical)

100
dBuv/m
90 |

80 |

70 |

60 |

50 |

oy o gl AT

R 1A ST T e

20

10 |

T T T T T T T
1GHz  2G 4G 6G 8G 106 126 146 16G 18GHz
Frequency

Model: ; Client: ; Comments: ; Test Date: 10/01/2018 09:17

EMC Report for Vocera Communications on Vocera V5000 Smartbadge
File: 103615308MPK-009B Page 41 of 57



intertek

Total Quality. Assured.

Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11n 20MHz 5320MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz

FCC Part 15/FCC Part 15.209 Only, 30MHz-40GHz - QPeak/10.0m/
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Meas.Peak (Vertical)
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Radiated Spurious Emissions 1000 - 18000 MHz, Peak Scan vs Peak & Avqg Limit
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Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11n 40MHz 5270MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz

FCC Part 15/FCC Part 15.209 Only, 30MHz-40GHz - QPeak/10.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. QPeak ) (Horizontal)

Peak (Peak /Lim. QPeak ) (Vertical)
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Radiated Spurious Emissions 1000 - 18000 MHz, Peak Scan vs Peak & Avqg Limit

FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Average/3.0m/
FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Peak/3.0m/
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Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11n 40MHz 5310MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz

FCC Part 15/FCC Part 15.209 Only, 30MHz-40GHz - QPeak/10.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. QPeak ) (Horizontal)

Peak (Peak /Lim. QPeak ) (Vertical)
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Radiated Spurious Emissions 1000 - 18000 MHz, Peak Scan vs Peak & Avqg Limit

FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Average/3.0m/
FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Peak/3.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. Peak ) (Horizontal)

Peak (Peak /Lim. Peak ) (Vertical)

100
dBpV/m
90 |

80 |

70 |

60 |

50 |
X ot o
RO AT RO SV W Il

40 |

30

20 |

10

o

T T T T T T T T
1GHz 26 4G 6G 8G 106 126 146 16G 18GHz
Frequency

Model: ; Client: ; Comments: ; Test Date: 10/01/2018 08:34

EMC Report for Vocera Communications on Vocera V5000 Smartbadge
File: 103615308MPK-009B Page 44 of 57



intertek

Total Quality. Assured.

Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11ac 80MHz 5290MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz

FCC Part 15/FCC Part 15.209 Only, 30MHz-40GHz - QPeak/10.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. QPeak ) (Horizontal)

Peak (Peak /Lim. QPeak ) (Vertical)

70
dBuV/m

60 |

50 |

(

30

204 ol m’“Wh i
'«5‘“;*"\"“}% L‘f‘M‘W.MW \ g ) ,J“‘H‘W]LW‘J{M}L! 'M ’ ol LM AR g s

, i
J “)M ‘”M“\’W N bw ML}V L M v‘}\w\w «‘ M Lol

\
i |
rwJ w’”" ’M‘,,",\‘ ” N \mL

LTI
10 | i “M‘"\ w L 1\
[W i l i

T
30MHz 100M 1GHz
Frequency

Model: ; Client: ; Comments: ; Test Date: 10/11/2018 09:21

Radiated Spurious Emissions 1000 - 18000 MHz, Peak Scan vs Peak & Avqg Limit

FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Average/3.0m/
FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Peak/3.0m/
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Out-of-Band Radiated Spurious Emissions (Normal Mode)

Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11a 5260MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz

FCC Part 15/FCC Part 15.209 Only, 30MHz-40GHz - QPeak/10.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. QPeak ) (Horizontal)

Peak (Peak /Lim. QPeak ) (Vertical)
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Radiated Spurious Emissions 1000 - 18000 MHz, Peak Scan vs Peak & Avqg Limit

FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Average/3.0m/
FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Peak/3.0m/
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Meas.Peak (Vertical)
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Azimuth

Height
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Correction
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Total Quality. Assured.

Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11a 5300MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz

FCC Part 15/FCC Part 15.209 Only, 30MHz-40GHz - QPeak/10.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. QPeak ) (Horizontal)

Peak (Peak /Lim. QPeak ) (Vertical)
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Radiated Spurious Emissions 1000 - 18000 MHz, Peak Scan vs Peak & Avqg Limit
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Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11a 5320MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz

FCC Part 15/FCC Part 15.209 Only, 30MHz-40GHz - QPeak/10.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. QPeak ) (Horizontal)

Peak (Peak /Lim. QPeak ) (Vertical)
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Radiated Spurious Emissions 1000 - 18000 MHz, Peak Scan vs Peak & Avqg Limit

FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Average/3.0m/
FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Peak/3.0m/
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Peak (Peak /Lim. Peak ) (Horizontal)

Peak (Peak /Lim. Peak ) (Vertical)
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Frequency FS@3m | Limit@3m | Margin | Azimuth | Height Correction

Detector

MHz dBuvim | dBuvim | (@B) | (eg) | (m) | "W T gg

10639.00 Peak 51.59 54 -2.41 313 1.61 Vertical -2.54
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Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11n 20MHz 5260MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz

FCC Part 15/FCC Part 15.209 Only, 30MHz-40GHz - QPeak/10.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. QPeak ) (Horizontal)

Peak (Peak /Lim. QPeak ) (Vertical)
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Radiated Spurious Emissions 1000 - 18000 MHz, Peak Scan vs Peak & Avg Limit
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Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11n 20MHz 5300MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz

FCC Part 15/FCC Part 15.209 Only, 30MHz-40GHz - QPeak/10.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. QPeak ) (Horizontal)

Peak (Peak /Lim. QPeak ) (Vertical)
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Radiated Spurious Emissions 1000 - 18000 MHz, Peak Scan vs Peak & Avqg Limit

FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Average/3.0m/
FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Peak/3.0m/
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Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11n 20MHz 5320MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz

FCC Part 15/FCC Part 15.209 Only, 30MHz-40GHz - QPeak/10.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. QPeak ) (Horizontal)

Peak (Peak /Lim. QPeak ) (Vertical)
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Radiated Spurious Emissions 1000 - 18000 MHz, Peak Scan vs Peak & Avqg Limit

FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Average/3.0m/
FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Peak/3.0m/
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Meas.Peak (Vertical)
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Peak (Peak /Lim. Peak ) (Vertical)
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Model: ; Client: ; Comments: ; Test Date: 10/01/2018 09:44

Frequency FS@3m | Limit@3m | Margin | Azimuth | Height Correction

D Polari
MHz Stector M iBuvim | dBuvim | (dB) | (deg) | (m) | oanty dB

10649.20 Peak 47.74 54 -6.26 306 1.68 Vertical -2.60

17841.90 Peak 50.44 54 -3.56 100 1.81 Vertical 7.02
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Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11n 40MHz 5270MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz

FCC Part 15/FCC Part 15.209 Only, 30MHz-40GHz - QPeak/10.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. QPeak ) (Horizontal)

Peak (Peak /Lim. QPeak ) (Vertical)
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Radiated Spurious Emissions 1000 - 18000 MHz, Peak Scan vs Peak & Avqg Limit

FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Average/3.0m/
FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Peak/3.0m/
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Meas.Peak (Vertical)
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Frequency FS@3m | Limit@3m | Margin | Azimuth | Height

Correction

Detector Polarity
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Total Quality. Assured.

Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11n 40MHz 5310MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz

FCC Part 15/FCC Part 15.209 Only, 30MHz-40GHz - QPeak/10.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. QPeak ) (Horizontal)

Peak (Peak /Lim. QPeak ) (Vertical)
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Radiated Spurious Emissions 1000 - 18000 MHz, Peak Scan vs Peak & Avqg Limit
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FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Peak/3.0m/
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Test Results: 15.209 Radiated Spurious Emissions Low Channel, Tx at 802.11ac 80MHz 5290MHz

Out-of-Band Radiated Spurious Emissions - 30 MHz to 1000 MHz

Meas.Peak (Horizontal)
Meas.Peak (Vertical)

Peak (Peak /Lim. QPeak ) (Horizontal)
Peak (Peak /Lim. QPeak ) (Vertical)

FCC Part 15/FCC Part 15.209 Only, 30MHz-40GHz - QPeak/10.0m/
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Model: ; Client: ; Comments: ; Test Date: 10/11/2018 09:16

Radiated Spurious Emissions 1000 - 18000 MHz, Peak Scan vs Peak & Avqg Limit

Meas.Peak (Horizontal)
Meas.Peak (Vertical)

Peak (Peak /Lim. Peak ) (Horizontal)
Peak (Peak /Lim. Peak ) (Vertical)

FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Average/3.0m/
FCC Part 15/FCC Part 15.209 1GHz to 40GHz - Peak/3.0m/
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Frequency FS@3m

Limit@3m

Margin

Azimuth | Height

Detector

MHz dBuV/m

dBuV/m

(dB) (deg) (m)

Polarity

Correction

dB

2394.0 Peak 49.31

54

-4.69 347 1.59 Vertica

-14.45

17821.50 Peak 50.85

54

-3.15 136 1.81 Vertica

7.00

EMC Report for Vocera Communications on Vocera V5000 Smartbadge

File: 103615308MPK-009B

Page 54 of 57




Intertek

Total Quality. Assured.

4.3.7 Testsetup

The following photographs show the testing configurations used.

EUT

Pre-amp

EMI Receiver
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5.0

List of Test Equipment

Measurement equipment used for emission compliance testing utilized the equipment on the following list:

Equipment Manufacturer Model/Type Asset# | Cal Int | Cal Due

Spectrum Analyzer Rohde and Schwarz FSU ITS 00913 12 01/24/19

Horn Antenna (10-40 GHz) ETS-Lindgren 3116C ITS 01376 12 04/25/19

Pre-Amplifier (18-40GHz) Miteq TTA1840-35-S-M | ITS 01393 12 01/19/19

Active Horn Antenna (1-18GHz) ETS-Lindgren 3117-PA ITS 01325 12 01/25/19

EMI Receiver Rohde and Schwarz ESW44 ITS 01669 12 07/30/19

Bl-Log Antenna Antenna Research LPB-2513 ITS 00355 12 02/21/19

Pre-Amplifier Sonoma Instrument 310N ITS 01493 12 10/20/18

Notch Filter MICRO-TRONICS BRM50703 ITS 01167 12 03/14/19

RF Cable Megaphase EMC1-K1K1-236 | ITS 01538 12 06/25/19

RF Cable Megaphase TM40-K1K1-59 | ITS 01657 12 06/26/19

RF Cable TRU Corporation TRU CORE 300 | ITS 01330 12 11/29/18

RF Cable TRU Corporation TRU CORE 300 | ITS 01465 12 08/16/19

RF Cable TRU Corporation TRU CORE 300 | ITS 01470 12 08/16/19
Attenuator Fairview SA 18H-30 ITS 01633 12 #

# Verify before use

Software used for emission compliance testing utilized the following:

Name Manufacturer Version Template/Profile
Tile Quantum 34K22 Conducted Restricted Band Edge_Avg
Change T Conducted Restricted Band Edge Peak
BAT-EMC Nexio 3.16.0.64 103615308 Vocera 5GWIFI.bpp
Rohde i
RS Commander Schwarz 1.6.4 Not Applicable (Screen grabber)
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