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Test Number: 318-18

Issue Date: 10/21/2018

1. Scope

This test report certifies that The Coca Cola Company PN 0015252 RFID Antenna 12 SW,
as tested, meets the FCC Part 15, Subpart C and Industry Canada RSS 247, Issue 2
requirements. The scope of this test report is limited to the test sample provided by the
client, only in as much as that sample represents other production units. If any significant
changes are made to the unit, the changes shall be evaluated and a retest may be required.

2. Product Details

2.1. Manufacturer:
2.2. Model Number:
2.3. Serial Number:
2.4. Description:

2.5. Power Source:

2.6. Hardware Revs.:
2.7. Software Rev.:

2.8. EMC Modifications:

The Coca Cola Company
PN 0015252 RFID Switching Antenna 12 SW
17828252

This device is intended for use as a radio frequency identification
(RFID) component used in Coca-Cola freestyle dispenser products.

5 VDC via USB, 120 Volts, 60 Hz
Rev 0-00

N/A

None

Compliance
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Test Number: 318-18
3. Product Configuration

3.1. Support Equipment
Device Manufacturer Model Serial No. Comment
. 20ARS0ASO0PF
Laptop Lenovo ThinkPad T440S 019AAT
Laptop Power Supply Lenovo 65W-20V-AC-Adapter
3.2. Cables
Cable Type Length Shield From To
USB Cable 3M Yes EUT Laptop
Power Cable / Supply 2M + 1M Yes Laptop 120 VAC, 60 Hz

3.3. Operational Characteristics & Software
1. After boot up on the laptop, connect the RFID Reader USB Module.
2. Using the RFID Tag Reader Software, connect to the module using USB COM4
3. Connect to Reader. Select Ant, Select Slot under Bluebird Demo Tab, Press Start

3.4. Block Diagram

Port Switching Cable
RF Cable

RFID Reader USB
Module

USB

Laptop RFID
Antenna 12 SW|

120 VAC
60 Hz
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CERTIFICATE NUMBER: 1673.01

Issue Date: 10/21/2018

4. Measurements Parameters

4.1. Measurement Equipment Used to Perform Test

Device Manufacturer |Model No.| Serial No. | Cal Due |Interval
EMI Test Receiver, 9kHz - 7GHz ! Rohde & Schwarz ESR7 101156 09/10/2021 2 Years
Spectrum Analyzer 20 Hz — 40 GHz 2 Rohde & Schwarz FSV40 100899 09/10/2021 3 Years
Spectrum Analyzer, 9 kHz - 40 GHz 8 Rohde & Schwarz FSVR40 100909 5/3/2019 2 Years
Spectrum Analyzer, 2 Hz - 26 GHz 4 Rohde & Schwarz FSW26 102057 09/13/2020 | 2 Years
EMI Receiver Hewlett Packard 8546A 3650A00360 | 09/11/2020 | 2 Years
Passive Loop Antenna, 9 kHz to 30 MHz EMCO 6512 9309-1139 10/26/2018 | 2 Years
Biconilog Antenna, 30 MHz to 2 GHz Sunol Sciences JB1 A050913 6/3/2019 2 Years
Horn Antenna, 960 MHz to 18 GHz Electro-Metrics EM-6961 6337 10/3/2020 2 Years
Preamplifier, 1 GHz to 26.5 GHz Hewlett Packard 8449B 3008A00329 | 09/11/2021 3 Years
LISN 50 ohm 50 pH, 9 kHz to 30 MHz EMCO 3825/2 9109-1860 09/10/2020 | 2 Years
1.8 to 9.3 GHz Band Pass Filter Mini-Circuits VHP-16 0341 3/9/2019 1 Year
Digital Barometer Control Company 4195 ID236 4/3/2020 2 Years
Digital Multi-meter Fluke 187 83030167 3/30/2019 1 Year

'ESR7 Firmware revision: V3.36, Date installed: 05/16/2017 Previous V2.26 SP2, installed 11/15/2016.
2FsV40 Firmware revision: V2.30 SP4, Date installed: 05/04/2016 Previous V2.30 SP1, installed 10/22/2014.
®FSVR40 Firmware revision: V2.23 SP1, Date installed: 08/19/2016 Previous V2.23, installed 10/20/2014.
*FSW26  Firmware revision: V2.61 SP1, Date installed: 04/04/2017 Previous V2.40, installed 05/04/2016.
Software Title or :
Manufacturer . Rev. Report Sections
Description Model #
. . Test Report Test Report L
Compliance Worldwide Generation Software Generator 1.0 7.7. Conducted Emissions
Page 5 of 43

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complianceworldwide.com



ompliance
orldwide [Rcomebrre)

Test Number: 318-18
4. Measurements Parameters (continued)

® A

Issue Date: 10/21/2018

4.2. Measurement & Equipment Setup

Test Dates:

Test Engineers:

Normal Site Temperature (15 - 35°C):

Relative Humidity (20 -75%RH):
Frequency Range:
Measurement Distance:

EMI Receiver IF Bandwidth:

8/20/2018 - 8/29/2018
9/14/2018, 9/17/2018,
Brian Breault
21.2
33
1 MHz to 9.5 GHz
3 Meters
9 kHz — 9 kHz to 30 MHz
120 kHz — 30 MHz to 1 GHz

1 MHz - Above 1 GHz
30 kHz —9 kHz to 30 MHz
300 kHz — 30 MHz to 1 GHz
3 MHz - Above 1 GHz
Peak, Quasi-Peak & Average

EMI Receiver Avg Bandwidth:

Detector Function:

4.3. Measurement Procedure

Testing was performed in accordance with the requirements detailed in ANSI C63.10-
2013, American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices. In addition, FCC DA 00-705, Filing and Measurement
Guidelines for Frequency Hopping Spread Spectrum Systems, was also referenced.

Test measurements were made in accordance with FCC Part 15.247, ANSI C63.10-
2013 and ISED RSS-247, Issue 2 Digital Transmission System (DTSs), Frequency
Hopping System (FHSs) and License-Exempt Local Area Network (LE-LAN) Devices.

The test methods used to generate the data in this test report is in accordance with
ANSI C63.10-2013, American National Standard for Testing Unlicensed Wireless
Devices.

4.4. Measurement Uncertainty
The following uncertainties are expressed for an expansion/coverage factor of K=2.

RF Frequency +1x10°®

Radiated Emission of Transmitter +4.55 dB

Radiated Emission of Receiver +4.55 dB

Temperature +0.91°C

Humidity +5%
Page 6 of 43
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5. Choice of Equipment for Test Suites

5.1 Choice of Model
This test report is based on the test samples supplied by the manufacturer and are
reported by the manufacturer to be equivalent to the production units.

5.2 Presentation
This test sample was tested complete with all required ancillary equipment. Refer to
Section 3 of this report for product equipment configuration.

5.3 Choice of Operating Frequencies
The RFID Reader, USB utilizes 50 channels in the 902 MHz to 928 MHz frequency
range. In accordance with ANSI C63.10-2013, Section 5.6, three channels are detailed
in this test report:
In accordance with ANSI C63.10-2013, Section 5.6, the choice of operating frequencies
selected for the testing outlined in this report was based on the lowest, middle and
highest operating frequencies. The frequencies selected were:

e Low Channel - 902.750 MHz
e Middle Channel — 915.250 MHz
e High Channel - 927.250 MHz
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CERTIFICATE NUMBER: 1673.01

Issue Date: 10/21/2018

6. Measurement Summary

FCC IC Test
Test Requirement Part 15.247 RSS-247 Report Result Comment
Reference Reference | Section
Antenna Requirement 15.203 RS%—?EN 71 Compliant
Frequency Hopping Requirements 5.1(c)
Minimum 20 dB Bandwidth 5.1(c)
- 15.247 (a)
Number of Hopping Channels 5.1(c) 79 Compliant
Channel Separation 5.1(c)
99% Bandwidth N/A RS%'gEN
l|\3/IaX|mum Peak Conducted Output 15.247 (b) 5.4(a) 73 Compliant
ower
Operation with directional antenna Antenna gain
gains greater than 6 dBi 15.247 (c) 5.4(f) 74 N/A <6 dBi
Lower and Upper Band Edge N/A 7.5 Compliant
Spurious Radiated Emissions 15.247 (d), 55 7.6 Compliant
: ; . 15.209 3.3
Spurious Radlateq Emissions RSS-GEN 77 Compliant
(> GHz) - Harmonic Measurements 8.10
. . Frequency
Power Spectral Density 15.247(e) NR NR Compliant hopping device
Conducted Emissions FCC 15.207 N/A 7.8 Compliant
Public Exposure to Radio RSS 102, .
Frequency Energy Levels 1.1307 (b) (1) Issue 5 79 Compliant
Page 8 of 43
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® A

Test Number: 318-18

7. Measurement Data

7.1. Antenna Requirement (Section 15.203, RSS GEN 6.7)

Requirement: An intentional radiator shall be designed to ensure that no antenna
other than that furnished by the responsible party shall be used with the
device. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this Section.

Status: The device under test is designed specifically to mount inside an
enclosure that is inaccessible to anyone but qualified company

personnel.

7.2. Frequency Hopping Requirements (Section 15.247 (a), RSS-247 5.1(c))

Requirements: Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth
of the hopping channel, whichever is greater.

For frequency hopping systems operating in the 902-928 MHz band: if
the 20 dB bandwidth of the hopping channel is less than 250 kHz, the
system shall use at least 50 hopping frequencies and the average time
of occupancy on any frequency shall not be greater than 0.4 seconds
within a 20 second period; if the 20 dB bandwidth of the hopping
channel is 250 kHz or greater, the system shall use at least 25 hopping
frequencies and the average time of occupancy on any frequency shall
not be greater than 0.4 seconds within a 10 second period. The
maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

7.2.1. 20 dB Bandwidth

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complianceworldwide.com

20 dB Maximum
Channel A EEY Bandwidth 4 dl.3 Result
(MHz) (kH2) Bandwidth
(kHz)
Low 902.750 83.90 250 Compliant
Mid 915.250 89.78 250 Compliant
High 927.250 84.54 250 Compliant
Page 9 of 43
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Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)

7.2. Frequency Hopping Requirements (Section 15.247 (a), RSS-247 5.1(c)) (continued)
7.2.1. 20 dB Bandwidth (continued)
7.2.1.1. 20 dB Bandwidth — Low Frequency

Spectrum | l:%:x

Ref Level 25.00 dBm Offset 6.96 dB & RBW 30 kHz
je ALt 30 dB & SWT 500 ms & VBW 100 kHz Mode Auto Sweep
I18-18 Coca-Cola Switching Antenna 12 20 dB Bandwidth @1Pk View

M1[1] 21.95 dBm
902.7479200 MHz

30 dBm -
ndB 20.00 dB|
a5 ol o B Bw 83.903000000 kHz
-25-elbim 25,000 dam e q factor 10759.4

. N,
- 7 N
' N
e ‘EF
. ) X
& .

-10 o
TVE]

CF 902.75 MHz 5001 pts Span 200.0 kHz
Marker |
Tgenl Ref | Tre | ¥-value | Y-value | Function | Function Result I'
| M1 |1 902.74792 MHz | 21.95 dém | ndB down | 83.903 kHz ||

Ti| | | 902.706009 MHz | 1.88 dBm | ndd | 20.00 dB
T2 [ 1] 002.789912 MHz | 1.88 dBm | Q factor | 10759 ||
e —
L J1 ) Measuring...  BERRRRERN o 1'.'M:!'d=!l'mll P

7.2.1.2. 20 dB Bandwidth — Middle Frequency

Spectrum | l:%:x
Ref Level 25.00 dBm Offset 6.96 dB & RBW 30 kHz
je ALt 30 dB & SWT 500 ms & VBW 100 kHz Mode Auto Sweep
I518-18 Caca-Cola Switching Antenna 12 20 dé Bandwidth @ 1Pk View
mMi1[1] 21.52 dBm
915.2472410 MHz
30 dBm n
ndB 20.00 dB
a5 ol A8 O B Bw 89.782000000 kHz
25-6Bm—125,000 dBm| o Q factor 10194.1
20d —“\
15 dém \'\
10 dBm
S dBm:
0 de
-5 deém
-10 di
. i s
CF 915.25 MHz 5001 pts Span 200.0 kHz
Marker |
Tgenl Ref | Tre | ¥-value | Y-value | Function | Function Result I'
| M1 |1 915.247241 MHz | 21.52 dBm | ndB down | 89.782 kHz |
T1 1] 915.2032689 MHz | 1.44 dBm | ndé | 20,00 d&
T2| [ 1l 915.293071 MHz | 1.59 dém | q factor | 10194 |
i
L Jil | Measuring..  ERRRRNED = ;I.I,.gllmllm“ y
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Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)
7.2. Frequency Hopping Requirements (Section 15.247 (a), RSS-247 5.1(c)) (continued)
7.2.1. 20 dB Bandwidth (continued)
7.2.1.3. 20 dB Bandwidth — High Frequency

Spectrum | :%1
Ref Level 25.00 dBm Offset 6.96 dB & RBW 30 kHz
b ALL 30 dB e SWT 500 ms e VBW 100 kHz Mode Auto Sweep
I516-18 Caca-Cola Switching Antenna 12 20 dB Bandwidth @ 1Pk View
m1[1] 20.56 dBm
. 927.2467610 MHz
30 cBm ndB 20.00 dB
2 ade Lo Bw 84.543000000 kHz
““““ 25.000 dam) o Q factor 10967.7
204 P ——
15 dB //
10 dBm \
S dBm: \
e F \
-5 deém -
-10 dg M
al A
CF 927.25 MHz 5001 pts Span 200.0 kHz
Marker
Tgeal Ref | Tre | ¥-value | ¥-value |  Function | Function Result Il
M1 | 1 927.246761 MHz | 20.56 dBm | ndB down | B4.543 kHz
T1 |1 927.205849 MHz | 0.51 dBm | ndg | 20,00 dB
T2 [ 1] 027.290392 MHz | 0.53 dBm | Q factor | 10968
-r

P LT
Measuring...  QERRRRRND il 1052002 A 7

7.2.2. 99% Bandwidth

Channel 99% Power

Channel Frequency Bandwidth
(MHz) (kHz)
Low 902.750 72.35
Middle 915.250 70.11
High 927.250 73.51
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CERTIFICATE NUMBER: 1673.01

Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)

7.2. Frequency Hopping Requirements (Section 15.247 (a), RSS-247 5.1(c)) (continued)
7.2.2. 99% Bandwidth (continued)

7.2.2.1. 99% Bandwidth — Low Frequency
Spectrum | [‘%‘]

Ref Level 25.00 dBm Offset 6.96 dB & RBW 30 kHz
j AL 30 dB & SWT 500 ms & VYBW 100 kHz
318-18 Coca-Cola Switching Antenna 12 99% Power Band

Mode Auto Sweep
width @1Pk View

] mi[1] 21.98 dBm

902.7488400 MHz
20 dBm //—'_!-H‘\\\)u_ Bw 72.345530894 kHz

15 dém / N
10 deém / \

CF 902.75 MHz

L g v il

5001 pts Span 200.0 kHz

10:56:25 AM

— —
J1 | Measuring..  GRNENACHD W6

7.2.2.2. 99% Bandwidth — Middle Frequency
Spectrum | [‘%‘]

Ref Level 25.00 dBm Offset 6.96 dB & RBW 30 kHz

o ALt 30 dB & SWT  S00ms & VBW 100 kHz  Mode Auto Swesp
318-18 Coca-Cola Switching Antenna 12 99% Power Bandwidth @1Pk View
Ml Mi[1] 21.53 dBm
915.2480000 MHz
20 dBm //H_'- \)l.'r_' Bw 70.105978804 kHz

15 dém / A

d N\
\
- / \
oL \

\.\

-15 dém
-20 dém
I
A "
CF 915.25 MHz 5001 pts Span 200.0 kHz
"

L J1 | Measuring..  @REENRNED W6 recary iy
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Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)
7.2. Frequency Hopping Requirements (Section 15.247 (a), RSS-247 5.1(c)) (continued)
7.2.2. 99% Bandwidth (continued)
7.2.2.3. 99% Bandwidth — High Frequency

Spectrum | %’

Ref Level 25.00 dBm Offset 6.96 dB & RBW 30 kHz

b AL 30 dB e SWT 500 ms e VBW 100 kHz Mode Auto Sweep
318-18 Coca-Cola Switching Antenna 12 99% Power Bandwidth @ 1Pk View
mMi[1] 20.57 dBm
M 927.2482400 MHz
20 dBm /“'"_" Oce Bw 73.505298940 kHz
15 da /

10 dBm /
3 ‘4.7\
S dim

CF 927.25 MHz 5001 pts Span 200.0 kHz
r "
L JL i bt i E.‘“B = WSSLAM

Date: 26.5EP.2018 10:54:52

7.2.3. Number of Hopping Channels = 50
Spectrum | Fn;’]

Ref Level 25.00 dém Offset 6.00 d& & RBW (CISPR) 120 kHz

Al 39dB  SWT  44.7 us & VBW 300 kHz  Mode Auto FFT
318-18 Coca-Cola Switching Antenna 12 Number of Hopping Channels @ 1Pk View
mMi[1] 20.65 dBm
902.75000 MHz
30 dBm m2[1] 20.38 dBm
927.25000 MHz

25t 25.000 dam)|

5 dBm—

0 dBm:

-5 dBm

-10 dém

Start 900.0 MHz 5001 pts top 930.0 MHz
s w
L Bil | Measuring... e
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Test Number: 318-18

7. Measurement Data (continued)

7.2. Frequency Hopping Requirements (Section 15.247 (a), RSS-247 5.1(c)) (continued)
7.2.4. Channel Separation

&

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 10/21/2018

Channel REEUIIEE
Channel e Separation Clienie Result
Pair (kH2) Separation
(kHz)

902.750

Low 500 89.8 Compliant
903.250
915.250

Middle 500 89.8 Compliant
915.750
926.750

High 500 89.8 Compliant
927.250

7.2.4.1. Channel Separation - Low Channels

Spectrum |

Ref Level 25.00 dém Offset 6.00 d&8 & RBW (CISPR) 120 kHz

Att 39dB  SWT 223 us & VBW 300 kHz  Mode Auto FFT
318~-18 Coca-Cola Switching Antenna 12 Channel Separation @1Pk View

Mi[1]

=)

21.30 dBm
902.750000 MHz
0.04 dB
500,000 kHz

30 dBm

D2[1]

25t 25.000 dBm)|

20 dBm

15 dBm ht

10 dm "/ \\ / ; \

-10de II!II I\“ f/ \

{ '\ /
| /
! S
CF 903.0 MHz 5001 pts
~

Span 1.0 MHz

BAT20PM

—
Measuring... |Illl|l. "]
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 318-18 Issue Date: 10/21/2018
7. Measurement Data (continued)
7.2. Frequency Hopping Requirements (Section 15.247 (a), RSS-247 5.1(c)) (continued)
7.2.4. Channel Separation
7.2.4.2. Channel Separation - Middle Channels

Spectrum | :%1

Ref Level 25.00 dém Offset 6.00 d& & RBW (CISPR) 120 kHz
Al 39dB  SWT 223 us & VBW 300 kHz  Mode Auto FFT
I318-18 Coca-Cola Switching Antenna 12 Channel Separation @ 1Pk View

Mi[1] 20.94 dBm
915.250000 MHz
30 dem D2[1] -0.25 dB
500,000 kHz
25-dlbm 25.000 dam)
W1 o
20 dBm e I
15 dam /

:Z:i:“ / \ I{-’/ \
o U \ \
e ! /
] \ / \
f’} \ s/ \

CF 915.5 MHz 5001 pts Span 1.0 MHz
mn T
L I | Measuring...  GERNNANND e o0 M 7

7.2.4.3. Channel Separation - High Channels
Spectrum | [‘%‘]

Ref Level 25.00 dém Offset 6.00 dB & RBW (CISPR) 120 kHz
o ALt 39de SWT  22.3 ps & VBW 300 kHz  Mode Auto FFT
318~-18 Coca-Cola Switching Antenna 12 Channel Separation @ 1Pk View

Mi1[1] 20.34 dBm
926.750000 MHz
30 dBm D2[1] -0.03 dB
500,000 kHz
25-ddBm 25,000 dem|
20 dem -

TR
15 dBm f;/ AY /"Ir
10 dBm J,’! \ \
S dBm

\. / '\

o] ) J
f} \ / | \

/ h
CF 927.0 MHz 5001 pts Span 1.0 MHz
™
L i | Measuring...  QEERNARED Wl MSETEM
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CERTIFICATE NUMBER: 1673.01

Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)

7.2. Frequency Hopping Requirements (Section 15.247 (a), RSS-247 5.1(c)) (continued)
7.2.5. Average Time of Occupancy per Period (Period = 20 Seconds)

. Avg Time Maximum
Channel Fr(z,c\qﬂlﬁezr;cy Pu'?gevc\:/)'dth per Period Time per Result
(20 Seconds) Period
Low 902.750 0.045 0.135 0.4000 Compliant
Middle 915.250 0.044 0.133 0.4000 Compliant
High 927.250 0.045 0.135 0.4000 Compliant
Note: Two Pulses occur every 20 seconds.
7.2.5.1. Pulse Width - Low Channel
Spectrum | [@
Ref Level 25.00 dBm Offset 6.00 d&8 & RBW (CISPR) 120 kHz
b At 30 dB & SWT 500 ms = VBW 300 kHz
TRG:VID
318-18 Coca-Cola Switching Antenna 12 Pulse Width @1Pk View
40 dBm R I\"-..'Jl[I].I‘]I[-:J I‘Iil‘:
mMi[1] -47.53 dBm
30 dBm -200.0 ps
20 dBm: el
10 dBm
0 dBm:
-10 dBm d i
<20 dBm
-30 dBm
-40 dBm ;
-50 dém f l
o b sl kb bt tlosesabdo i Lo o bbb L1t Ui by bl i ot o
CF 902.75 MHz 5001 pts s 50.0 ms/
il | Wait for Trigger... EERRRRNAD W SHSPN
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)

7.2. Frequency Hopping Requirements (Section 15.247 (a), RSS-247 5.1(c)) (continued)
7.2.5. Average Time of Occupancy per Period (Period = 20 Seconds)
7.2.5.2. Pulses per 20 Second Period - Low Channel
(Spectrum | (%)

Ref Level 25.00 dBm Offset 6.00 dB & RBW (CISPR) 120 kHz
b ALt 30 dB & SWT 205 » VBW 300 kHz
318-18 Coca-Cola Switching Antenna 12 Pulses per 20 Second Period @ 1Pk View

40 dém

30 dém

25.000 dam|

20 dBm

10 da

0 dBm:

-10 dBm

-20 dBm

-30 dBm

40 dB

— MUY YA 4o N W
5001 pts

r " T
L - N
JL J easuring K

m————
o021 PM

7.2.5.3. Pulse Width - Middle Channel

Spectrum | né':x
Ref Level 25.00 dBm Offset 6.00 dB & RBW (CISPR) 120 kHz
e ALt 20 dE & SWT 500 ms & VBW 300 kHz

TRG: VID
318-18 Coca-Cola Switching Antenna 12 Pulse Width @ 1Pk View

Mi[1] -48.20 dBm
40 dBm

-200.0 ps
p2[1] 1.46 dB

44,4000 ms

30 dam

25.000 dam)|

20 dBm

10 dém

0 dBm:

RG -5.000 dBn

-10 dem

20 dém

-30 dBm

-40 dBém

-50 dém *
sl o L [l
CF 915.25 MHz

FPEPRL W TIPY TN VY 1% YRR VOO € N IS DY YT\ PYSNPSUA 1
5001 pts 50.0 ms/

"

L J1 | Wait for Trigger... RUARENAND 0N0STEM

T [ ctidbidoauonin
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)

7.2. Frequency Hopping Requirements (Section 15.247 (a), RSS-247 5.1(c)) (continued)
7.2.5. Average Time of Occupancy per Period (Period = 20 Seconds)
7.2.5.4. Pulses per 20 Second Period - Middle Channel

Spectrum | :%1
Ref Level 25.00 dBm Offset 6.00 dB & RBW (CISPR) 120 kHz
b ALt 30 dB & SWT 205 w VBW 300 kHz
318-18 Coca Cola Switching Antenna 12 Pulses per 20 Second Period @ 1Pk View
40 dém
30 dém
25.000 dim|
20 dém
10 da
0 dBm:
-10 dem
-20 dem
-30 dem
20 dB
50 db I l H I L l l I
CF 915.25 MHz 5001 pts 2.0s/
r r g m—
J1 | Measuring...  GEERNAAND e olooe1pM 7

7.2.5.5. Pulse Width - High Channel

Spectrum | :%1
Ref Level 25.00 dBm Offset 6.00 dB & RBW (CISPR) 120 kHz
o Att 20 dE & SWT 500 ms & VBW 300 kHz
TRG: VID

318-18 Coca-Cola Switching Antenna 12 Pulse Width @1Pk View
m1[1] -48.85 dBm

40 dBm ~300.0 ps
p2[1] 1.01 dB

30 dem 45.1000 ms

25.000 dam|

20 dBm

10 dBm

0 dem:

TRG -5.000 dBny

-10 dBm

20 dém

-30 dem

-40 dBm

-50 dem A

aea il ],]|AJ_|[|!|1I TP RSN TV RN | WSROV STV T TRRPRSY T 1T TORTIT] PR | 1
CF 927.25 MHz 5001 pts 50.0 ms/
r

" —
L B Wait for Trigger... QUARLLLLD 6

oSz PN
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CERTIFICATE NUMBER: 1673.01

Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)

7.2. Frequency Hopping Requirements (Section 15.247 (a), RSS-247 5.1(c)) (continued)
7.2.5. Average Time of Occupancy per Period (Period = 20 Seconds)
7.2.5.6. Pulses per 20 Second Period - High Channel
(Spectrum | (%)

Ref Level 25.00 dBm Offset 6.00 dB & RBW (CISPR) 120 kHz
je ALt 30 dB & SWT 20 s » VBW 300 kHz

318-18 Coca-Cola Switching Antenna 12 Pulses per 20 Second Period @ 1Pk View

40 dém

30 dém

20 dBm

10 da

Al i

-50 d N - _
lCF 927.25 MHz 5001 pts
-

L

X J’ Measuring...  RRRNANED e

sz
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CERTIFICATE NUMBER: 1673.01

® A

Test Number: 318-18 Issue Date: 10/21/2018
7. Measurement Data (continued)

7.3. Maximum Peak Conducted Output Power (Section 15.247 (b), RSS-247 5.4(a))

Requirements: The maximum peak conducted output power of the intentional radiator
shall not exceed the following: For frequency hopping systems
operating in the 902-928 MHz band: 1 watt for systems employing at
least 50 hopping channels; and, 0.25 watts for systems employing less
than 50 hopping channels, but at least 25 hopping channels, as
permitted under paragraph (a)(1)(i) of this section.

Max Max Peak
Frequency Conducted | Conducted L
Channel Output Output Result
L) Power Power e
(dBm) (Watts)
Low - Antenna 12 SW 902.750 21.51 0.142 1 Compliant
Middle — Antenna 12 SW 915.250 21.77 0.150 1 Compliant
High - Antenna 12 SW 927.250 21.57 0.144 1 Compliant

Note: Port Ant1 for Switching Antenna 12 SW is worse case, as this port has the shortest
trace length from the output of the RF switch on the board.

7.3.1. Maximum Peak Conducted Output Power — Low Channel

Spectrum | u%;]
Ref Level 25.00 dBm Offset 6.96 dB & RBW 1 MHz
e ALL 30 dB & SWT 500 ms & VBW 3 MHz Mode Auto Sweep
318-18 Coca-Cola Switching Antenna 12 Max Peak Conducted Output Power @1Pk View
Mi1[1] 21.51 dBm
902.724000 MHz
30 dBm
25t 25.000 dem)|
.
20 dBm i B
e ~
, ™
15 dBm / .
10 dem
/ i
o ¥
5 dBm /J, ‘\
0 de / \
/
5 dB 4 A
/|
I
10d / \
/ \
/
CF 902.75 MHz 5001 pts Span 5.0 MHz

| Measuring...  QEANRRNLD W 052106 PM 7
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CERTIFICATE NUMBER: 1673.01

Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)

7.3. Maximum Peak Conducted Output Power (Section 15.247 (b), 5.4(a)) (continued)
7.3.2. Maximum Peak Conducted Output Power — Middle Channel

Spectrum | :%1
Ref Level 25.00 dBm Offset 6.96 dB & RBW 1 MHz
b AL 30 dB e SWT S500ms @ VBW 3 MHz Mode Auto Sweep
318-18 Coca-Cola Switching Antenna 12 Max Peak Conducted Output Power @1Pk View
mMi[1] 21.77 dBm
915.235000 MHz
30 dBm
25-diB 25.000 dem)| T
20 dem ,//'l <
15 dBm // \\'
10 dBm
5 dBm / \
0 dBm /
-5 dBm:
-10 dém
CF 915.25 MHz 5001 pts Span 5.0 MHz
-

L J1 :_ Measuring...  RERRENED e

W22 AM

7.3.3. Maximum Peak Conducted Output Power — High Channel

Spectrum | :%1
Ref Level 25.00 dBm Offset 6.96 dB & RBW 1 MHz
fos  ALL 20 dB & SWT 500 ms & VBW 3 MHz Mode Auto Sweep
318-18 Coca-Cola Switching Antenna 12 Max Peak Conducted Output Power @1Pk View
mMi[1] 21.57 dBm
927.228004 MHz
30 dBm
25t 5.000 dim)
M
20 dém //"HJ <
15 dBm // \\\
10 dem \
S dBm: / \
0 dBm / \
-5 dBm:
-10 dBém \'
CF 927.25 MHz 5001 pts Span 5.0 MHz
m e
L Ji ) Measuring...  EESREREED i o301 AN 7
Date: 26.SEP.2018 10:03:01
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Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)
7.3. Maximum Peak Conducted Output Power (Section 15.247 (b), 5.4(a)) (continued)

7.3.4. Maximum Peak Power Radiated Measurements at 3 meters — Low Frequency

PeakField Antenna | Antenna | Turntable
Frequency Antenna Strength Polarity Height Position
(MHz) (dBpV/m) (HIV) (cm) (deg)
Antenna 12 SW 83.35 \% 208 0
Slot 1 -11.85 dBm
Antenna 12 SW 82.36 H 228 10
Slot 2 -12.84 dBm
Antenna 12 SW 89.10 V 168 40
Slot 3 -6.10 dBm
Antenna 12 SW 87.68 H 185 48
Slot 4 -7.52 dBm
Antenna 12 SW 86.18 V 220 354
Slot 5 -9.02 dBm
Antenna 12 SW 84.66 \Y 278 230
Maximum Slot 6 -10.54 dBm
Peak Level | Antenna 8 sw 84.96 v 110 30
Slot 7 -10.24 dBm
Antenna 12 SW 8399 H 164 40
Slot 8 -11.21 dBm
Antenna 12 SW 85.12 Vv 110 108
Slot 9 -10.08 dBm
Antenna 12 SW 84.88 \Y 156 280
Slot 10 -10.32 dBm
Antenna 8 SW 87.32 \% 121 4
Slot 11 -7.88 dBm
Antenna 12 SW 86.64 H 143 28
Slot 12 -8.56 dBm

Note: dBm levels were determined by subtracting 95.2 from the 3 meter field
strength levels. Antennas for the EUT are designed to measure / activate tags at
very short distances.
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Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)
7.3. Maximum Peak Conducted Output Power (Section 15.247 (b), 5.4(a)) (continued)
7.3.5. Maximum Peak Power Radiated Measurements at 3 meters — Middle Frequency

Bl Antenna PeakField Antenna | Antenna | Turntable
q y Strength Polarity Height Position
z uv/m cm eg
(MHz) (dBuv/m) (HIV) (cm) (deg)
Antenna 12 SW 81.24 \ 177 40
Slot 1 -13.96 dBm
Antenna 12 SW 81.02 H 185 44
Slot 2 -14.18 dBm
Antenna 12 SW 84.59 V 100 320
Slot 3 -10.61 dBm
Antenna 12 SW 83.37 \ 105 200
Slot 4 -11.83 dBm
Antenna 12 SW 83.1 \% 170 30
Slot 5 -12.10 dBm
Antenna 12 SW 84.41 H 196 8
Maximum Slot 6 -10.79 dBm
Peak Level | Antenna g sw 82.86 v 113 338
Slot 7 -12.34 dBm
Antenna 12 SW 82.09 H 310 48
Slot 8 -13.11 dBm
Antenna 12 SW 84.94 H 302 34
Slot 9 -10.26 dBm
Antenna 12 SW 8431 H 100 34
Slot 10 -10.89 dBm
Antenna 8 SW 85.72 V 122 350
Slot 11 -9.48 dBm
Antenna 12 SW 84.64 H 301 34
Slot 12 -10.56 dBm

Note: dBm levels were determined by subtracting 95.2 from the 3 meter field
strength levels. Antennas for the EUT are designed to measure / activate tags at
very short distances.
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Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)
7.3. Maximum Peak Conducted Output Power (Section 15.247 (b), 5.4(a)) (continued)
7.3.6. Maximum Peak Power Radiated Measurements at 3 meters — High Frequency

Bl Antenna PeakField Antenna | Antenna | Turntable
q y Strength Polarity Height Position
z uv/m cm eg
(MHz) (dBuv/m) (HIV) (cm) (deg)
Antenna 12 SW 79.48 \ 171 128
Slot 1 -15.72 dBm
Antenna 12 SW 81.13 H 184 24
Slot 2 -14.07 dBm
Antenna 12 SW 84.85 \ 201 74
Slot 3 -10.35 dBm
Antenna 12 SW 82.22 H 181 20
Slot 4 -12.98 dBm
Antenna 12 SW 83.24 \ 136 344
Slot 5 -11.96 dBm
Antenna 12 SW 81.32 H 168 354
Maximum Slot 6 -13.88 dBm
Peak Level Antenna 8 SW 83.17 \Y 137 0
Slot 7 -12.03 dBm
Antenna 12 SW 81.5 H 169 0
Slot 8 -13.70 dBm
Antenna 12 SW 83.75 V 121 348
Slot 9 -11.45 dBm
Antenna 12 SW 83.99 H 172 20
Slot 10 -11.21 dBm
Antenna 8 SW 83.36 H 173 350
Slot 11 -11.84 dBm
Antenna 12 SW 83.73 H 173 4
Slot 12 -11.47 dBm

Note: dBm levels were determined by subtracting 95.2 from the 3 meter field
strength levels. Antennas for the EUT are designed to measure / activate tags at
very short distances.
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Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)
7.4. Operation with Directional Antenna Gains Greater than 6 dBi (Section 15.247 (c))
Status: Section 15.247 (c)) does not apply to the product under test.

7.5. Emissions Outside the Frequency Band (Section 15.247 (d), RSS-247 5.5)

Requirements: 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.

Test Note: The measurement methodology detailed in FCC Office of Engineering
and Technology Publication Number: 913591 is used to determine the
band edge values.

7.5.1. Band Edge Measurements
Lower Band Edge

Measured Measured | Requirement
Lowest Power Band Edge Power |(-20dB from .
Channel (dBm) Frequency (dBm) Peak) Margin (dB)| Result
(MHz) (MHz)
Peak Peak Peak
902.75 21.88 902 -48.67 1.88 -50.55 Compliant
Upper Band Edge
. Measured Measured |Requirement
Highest Power Band Edge Power |(-20dB from _
Channel (dBm) Frequency (dBm) Peak) Margin (dB) | Result
(MHz) (MHz)
Peak Peak Peak
927.25 20.46 928 -49.23 0.46 -49.69 Compliant

7.5.2. Band Edge Measurements (Frequency Hopping Mode)
Lower Band Edge

Measured Measured | Requirement
Lowest Power Band Edge Power |(-20dB from .
Channel (dBm) Frequency (dBm) Peak) Margin (dB)| Result
(MHz) (MHz)
Peak Peak Peak
902.75 21.89 902 -49.44 1.89 -51.33 Compliant
Upper Band Edge
. Measured Measured |Requirement
Highest Power Band Edge Power |(-20dB from _
Channel (dBm) Frequency (dBm) Peak) Margin (dB) | Result
(MHz) (MHz)
Peak Peak Peak
927.25 21.49 928 -45.82 1.49 -47.31 Compliant
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Issue Date: 10/21/2018

Test Number: 318-18

7. Measurement Data (continued)
7.5. Emissions outside the Frequency Band (15.247 (d), RSS-247 5.5) (continued)

7.5.3.1. Lower and Upper Band Edges
(=)

Spectrum
Ref Level 25.00 dBm Offset 6.96 dB & RBW 100 kHz
b AL 30 dB e SWT 500 ms e VBW 300 kHz Mode Auto Sweep
I318-18 Coca-Cola Switching Antenna 12 Lower & Upper Band Edges @ 1Pk View
mM1[1] 21.88 dBm
40 dBm 902.74550 MHz
ma[1] 20.46 dBm
30 dBm— 927.24870 MHz
25,000 dém| T
20 derf—T |
10 dBr ‘l |
0dB | |
-10 dBpm ] -
-20 dBm
-30 dBém l
-40 dBm T
R u,
Start 900.25 MHz 5001 pts Stop 930.0 MHz I
Marker |
|_Type | Ref | Tre | X-value | ¥-value | Function | Function Result |l
| M1 | 1} 902.7455 MHz | 21.88 dBm | |
| b2 w1 1] -745.5 kHz | -70.55 dB | | |
M3 | 927.2487 MHz | 20.46 dBm | |
pal w3 1] 751.3 kHz | -69.60 dB | [ |
-r
| Heasuring..  QAMMNANED WA e

7.5.3.2. Lower and Upper Band Edges (Frequency Hopping Mode)

Spectrum | né,v:

Ref Level 25.00 dBm Offset 6.96 dB & RBW 100 kHz

b AL 30 dB e SWT 500 ms e VBW 300 kHz Mode Auto Sweep
I518-18 Coca-Cola Switching Antenna 12 Lower & Upper Band Edges - Freq Hopping @ 1Pk View
mMi1[1] 21.89 dBm
40 dBm 902.74550 MHz
ma[1] 21.49 dBm
30 dBm— 927.24870 MHz
25,000 dém i
ZDdS”"r‘.llE Fy llnn Lol anlnxl] AL N8 A A4 b A 441 I\nllll!_
Ii flﬂﬂl\HJH [H'WIHJJ AN \Hn\l [N \%
Tl
-10 dBm
-20 dem I
-30 dBm
-40 dBfr l‘
il
P L
5001 pts Stop 030.0 MH2z

w
Start 900.25 MHz

Marker |
| | Function Result |l

| Type | Ref | Tre | H-value | Y-value Function
I ™M1 1] 902,7455 MHz | 21,89 dém |
| D2] M1 1 -745.5 kHz | -71.33d8 | |
M3 | 927.2487 MHz | 21.49 dBm | | |
D4l M3 1] 751.3 kHz | -67.31 dB | [ |
™r —rwm—"
L JL J Measuring... [ [T ) e AN
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Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (1 MHz to 9.5 GHz)

Note: The spurious emissions detailed in this section represent the combined worst
case emissions of the low, middle and high operating frequencies.

7.6.1. Regulatory Limit: FCC Part 209, A.8.5 Quasi-Peak

Frequency Range Distance Limit

(MH2z) (Meters) (dBuV/m)
0.490 to 1.705 3 73.8 0 63.0

1.705 to 30 3 69.5

30 to 88 3 40.0

8810 216 3 435

216 to 960 3 46.0

>960 3 54.0

7.6.2. Spurious Radiated Emissions (1 to 30 MHz) Test Results
7.6.2.1. Measurement Results — Parallel with Antenna 12 SW

Receiver | s

v
RBW (CISPR) 9@ kHz MT 100 ms 0210 EMCO LOOP 6512 SN 9309-1139 1002 D314

Input 1 DC  Att 10 dB  Preamp OFF Step TD Scan
318-18 Coca-Cola RFID Switching Antenna 12 Spurious Emissions Par Scan @1Pk Max

M1[1] 51.43 dBpv/m

0.000 s 1.020250 MHz
70 dBpvfm I
FCC PART 15.209 BELOW 30 MHZ
60 dBp\fm

40 dBpvfm
30 dBpv/m
20 dBpvim
[TF
Start 1.0 MHz Stop 30.0 MHz
- —
L J—: ) Measuring...  NRRRRRNED WO 08:51:07 AM /]
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Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)
7.6. Spurious Radiated Emissions (1 MHz to 9.5 GHz) (continued)
7.6.2. Spurious Radiated Emissions (1 MHz to 30 MHz) Test Results
7.6.2.2. Measurement Results — Perpendicular with Antenna 12 SW

Receiver | g.
RBW (CISPR) 9 kHz ™MT 100 ms 0210 EMCO LOOP 6512 SN 9309-1139 1002 0314
Input 1 DC  Att 10 dB  Preamp OFF Step TD Scan
318-18 Coca-Cola RFID Switching Antenna 12 Spurious Emissions Per Scan @1Pk Max
: L M1[1] 52.31 dBpvY/m|
1 0.000s 1.006750 MHz
70 dBpv/m | -
FCC PART 15.209 BELOW 30 MHZ :
60 dBpv/m - -
| 1 :
rhed ! : S :
ot W M ; I |
40 dByv/m f —— :
30 dBpv/m
20 dBpvim
F : Y
Start 1.0 MHz Stop 30.0 MHz
" —
L R | Measuring...  WRARRRNED WG e

Page 28 of 43

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complianceworldwide.com



ompliance &
orldwide [EcoReDiTED)

Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)
7.6. Spurious Radiated Emissions (1 MHz to 9.5 GHz) (continued)
7.6.2. Spurious Radiated Emissions (1 MHz to 30 MHz) Test Results
7.6.2.3. Measurement Results — Ground Parallel with Antenna 12 SW

Receiver | g.
RBW (CISPR) 9 kHz ™MT 100 ms 0210 EMCO LOOP 6512 SN 9309-1139 1002 0314
Input 1 DC  Att 10 dB  Preamp OFF Step TD Scan
318-18 Coca-Cola RFID Switching Antenna 12 Spurious Emissions Gnd Par Scan @1Pk Max
: L M1[1] 51.03 dBpvY/m|
1 0.000s 1.013500 MHz
70 deuvfm 7
FCC PART 15.209 BELOW 30 MHZ : ' b :
e . ; P |
60 dByv/m _ : —— ﬁ
g . ; A :
40 deyv/m : e :
30 dBpv/m
20 dBpvim
F : Y
Start 1.0 MHz Stop 30.0 MHz
" —
L R | Measuring...  WRARRRNED WG e
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Test Number: 318-18 Issue Date: 10/21/2018

7. Measurement Data (continued)
7.6. Spurious Radiated Emissions (1 MHz to 9.5 GHz) (continued)
7.6.3. Spurious Radiated Emissions (30 MHz to 1 GHz) Test Results
7.6.3.1. Measurement Results — Horizontal with Antenna 12 SW

Receiver | g.

RBW (CISPR) 120 kHz MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000
Input 1 DC  Att 0deé Preamp ON  Step TD Scan
318-18 Coca-Cola RFID Switching Antenna 12 Spurious Emissions Hor Scan @1Pk Max
| 100 MHz mMi[1] 42.04 dBpvym|
: i ' 0.000s 696.960000 MHz
55 dBuvfm : |_

50 deyv/m : ' !

45 dBpv/m

i
247 902-928 MHz

n
[
-

35 depv/m

30 depvfm

25 dBp\.fﬂ_T.

20 dByV/m — . ;
’l | Al

15 deuv/m

dBpv/m

A

S dBpv/m
h h TF. X 1
Start 30.0 MHz Stop 1.0 GHz
T
L R | Measuring...  WRRRRRND WG B g
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7. Measurement Data (continued)
7.6. Spurious Radiated Emissions (1 MHz to 9.5 GHz) (continued)
7.6.3. Spurious Radiated Emissions (30 MHz to 1 GHz) Test Results
7.6.3.2. Measurement Results — Vertical with Antenna 12 SW

Receiver | g.

RBW (CISPR) 120 kHz MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000
Input 1 DC  Att 0deé Preamp ON  Step TD Scan
318-18 Coca-Cola RFID Switching Antenna 12 Spurious Emissions Ver Scan @1Pk Max
: 100 MHz T EY] 37.60 dBp¥lim
% ! . 0.000 s 264.360000 MHz
55 dBuvfm
50 deyv/m : . J
45 dByv/m
A An i —-
FCC15.247 902-928 MHz b ' L
35 depv/m -
30 dByv/m Z ' ' bt
25 deyv/m l ‘ ] | | | ;
20 dB]JVfI;n I
15 dBpv/m ; r\b
' ‘Wﬁ : \iL
S dBpv/m —
h TF H 4 H
Start 30.0 MHz Stop 1.0 GHz
. —
L R | Measuring... WRRRNRAND WG waimean
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7. Measurement Data (continued)
7.6. Spurious Radiated Emissions (1 MHz to 9.5 GHz) (continued)
7.6.3. Spurious Radiated Emissions (1 to 9.5 GHz) Test Results

7.6.3.3. Measurement Results — Horizontal measured at 1 Meter with Antenna 12
SW

Spectrum né?
Ref Level 56,00 dBuv/m RBW (CISPR) 1 MHz
Att 0de SWT 34ms VBW 10 MHz Mode Auto Sweep  Input DC
TDF
318-18 Coca-Cola RFID Antenna 12 Spurious/Harmonic Emissions H @ 1Pk View
™M1[1] 44.57 dBpvV/m
B BT 1.885000 GHz
HYim M2[1] 48.56 dBpV/m
J 2.777300 GHz
i VIM3h 1 74,000 depvim
70 dBpvim
65 dBpvfm
60 dBuvfm
55 dBpv/m
M4 M5
50 dBpv/m E 13 .
45 depv/m-F-
Start 1.0 GHz 8501 pts Stop 9.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1| 1] 1,885 GHz | 44,57 dBpv/m |
M2| 1 2.7773 GHz 48.56 dBpY,/m
M3| 1 3.6572 GHz 47.94 dBpv/m
M4 1l 4.5801 GHz 50.32 dBpV/m
MS| 1] 5.9909 GHz 50.54 dBpv/m
| M6 1 9.4605 GHz 51.64 dBuv/m
—
L i | Measuring... WRNNRNRED T P
Dat 27.DEC.2017 10:17:1

Note: Harmonics within restricted bands are detailed in the table in Section 7.7
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7. Measurement Data (continued)
7.6. Spurious Radiated Emissions (1 MHz to 10 GHz) (continued)
7.6.3. Spurious Radiated Emissions (1 to 9.5 GHz) Test Results
7.6.3.4. Measurement Results — Vertical measured at 1 Meter with Antenna 12 SW

Spectrum né?
Ref Level 56,00 dBuv/m RBW (CISPR) 1 MHz
Att 0de SWT 34ms VBW 10 MHz Mode Auto Sweep  Input DC
TDF
318-18 Coca-Cola RFID Antenna 12 Spurious/Harmonic Emissions v @ 1Pk View
™M1[1] 43.44 dBpV/m
B BT 1.957000 GHz
HYim M2[1] 48.07 dBpV/m
J 2.774300 GHz
i VIM3h 1 74,000 depvim
70 dBpvim
65 dBpvfm
60 dBuvfm
S5 dBpv/m T3 [:
V4 \
50 deuv/m : ee
45 dByV/m
Start 1.0 GHz 8501 pts Stop 9.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1] 1,957 GHz | 43.44 dBpV/m |
M2| 1 2.7743 GHz 48.07 dBpY/m
M3| 1 3.6152 GHz 47.45 dBpv/m
M4 1] 4.5211 GHz 40.03 dBpvV/m
MSs 1] 7.6957 GHz 51,07 dBpv/m
| M6 1 9.0775 GHz 51.35 dBpV/m
—
L i | Measuring... GERNNNNED W %{ y
Dat 27.DEC.2017 25:22

Note: Harmonics within restricted bands are detailed in the table in Section 7.7
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7. Measurement Data (continued)
7.7. Spurious Radiated Emissions — Harmonic Emissions

Note: The harmonic emissions detailed in this section represent the combined worst
case emissions of the low, middle and high operating frequencies within the
restricted bands of operation per FCC P15.205 and ISED RSS-GEN.

7.7.1. Spurious Radiated Emissions (Harmonic Measurements) Test Results
Antenna 12 SW

= Field Strenqth Limit Margin Antenna
('\;eHC;) (dBpv/m) (dBuv/m) (dBuVv/m) Polarity Result
Peak Average Peak Average Peak Average )
2708.25 50.92 42.08 74.00 54.00 -23.08 -11.92 H Compliant
2745.75 51.47 42.30 74.00 54.00 -22.53 -11.70 H Compliant
2781.75 51.16 41.57 74.00 54.00 -22.84 -12.43 H Compliant
3611.00 51.31 39.78 74.00 54.00 -22.69 -14.22 \ Compliant
3661.00 51.00 40.51 74.00 54.00 -23.00 -13.49 H Compliant
3709.00 51.01 40.37 74.00 54.00 -22.99 -13.63 \ Compliant
4513.75 52.85 41.56 74.00 54.00 -21.15 -12.44 \ Compliant
4576.25 51.59 39.86 74.00 54.00 -22.41 -14.14 \Y Compliant
4636.25 51.23 39.33 74.00 54.00 -22.77 -14.67 \ Compliant
5416.50 51.84 39.20 74.00 54.00 -22.16 -14.80 H Compliant
7322.00 52.38 37.76 74.00 54.00 -21.62 -16.24 \ Compliant
7418.00 52.84 38.69 74.00 54.00 -21.16 -15.31 \ Compliant
8124.75 53.33 39.53 74.00 54.00 -20.67 -14.47 H Compliant
8237.25 53.64 40.03 74.00 54.00 -20.36 -13.97 \ Compliant
8345.25 54.06 40.06 74.00 54.00 -19.94 -13.94 \ Compliant
9027.50 54.07 39.63 74.00 54.00 -19.93 -14.37 H Compliant
9152.50 54.55 41.02 74.00 54.00 -19.45 -12.98 H Compliant

L All correction factors are stored in the spectrum analyzer and applied to this column entry.
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7. Measurement Data (continued)
7.8. Conducted Emissions

® A

Issue Date: 10/21/2018

7.8.1. Regulatory Limit: FCC Part 15, Class B (Part 15.207)

Detector Functions:

Frequency Range Limits
; (MHyz) ° (dBLY)
Quasi-Peak Average
0.15t0 0.50 66 to 56* 56 to 46*
0.50 to 5.0 56 46
5.0 to 30.0 60 50
* Decreases with the logarithm of the frequency.
7.8.2. Measurement & Equipment Setup
Test Date: 9/28/2018
Test Engineer: Sean Defelice
Site Temperature (°C): 21.5
Relative Humidity (%RH): 25
Frequency Range: 0.15 MHz to 30 MHz
EMI Receiver IF Bandwidth: 9 kHz
EMI Receiver Avg Bandwidth: 30 kHz

Peak, Quasi-Peak. & Average
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7. Measurement Data (continued)
7.8. Conducted Emissions
7.8.3. 120 Volts, 60 Hz Phase

Receiver 1

o
v

RBW (QPK) 9 kHz M™MT 1s 0035 1017

Input 1 DC  Att 10 dé_ Preamp OFF  Step TD Scan

318-18 Coca Cola Switching 12 Antenna (FCC15 B) Scan @ 1Pk Clrw@20P Clrw@3CA Clrw

1 MHz mi[1]

0.0o0o s

25.75 dBpVv|
29.733000 MHz

20 deyv- ‘”nllll ”'I“Jl'

l] I|||

LT

10 deyt

il ;

TH

Start 150.0 kHz

Stop 30.0 MHz

7.8.4. 120 Volts, 60 Hz Neutral

Receiver 1

<B

RBW (QPK) 9 kHz M™MT 10 ms 0035 1017

Input 1 DC  Att 10 dB Preamp OFF Step TD Scan

1 MHz

318-18 Coca Cola Switching 12 Antenna (FCC1S B) Scan @ 1Pk Clrw@20P Clrw@3CA Clrw
i 10 MHz

TE
Start 150.0 kHz
S

Stop 30.0 MHz
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7. Measurement Data (continued)

7.9. Public Exposure to Radio Frequency Energy Levels (15.247(i) (1.1307 (b)(1))
RSS-GEN, RSS 102

Antenna 12SW

MPE DUT DUT

: Output | Antenna Power Density Limit
Fr?ﬁﬂlﬁzl;cy leé?nr;ce POV\F/)er Gain (mwicmz)| Result

(dBm) (dBi)
(mW/ecm2)| (W/m2)

@ (2 ©)] (4) ©)]
902.75 20.0 21.70 -18.68 0.0003988 | 0.0039878 1 Compliant
915.25 20.0 21.21 -18.68 0.0003554 | 0.0035541 1 Compliant
927.25 20.0 20.33 -18.68 0.0002909 | 0.0029089 1 Compliant

OP + AG

PD = (4 x1xd?

e PD = Power Density (mW/cm?)
OP = DUT Output Power (dBm)
AG=DUT Antenna Gain (dBi)
d = MPE Distance (cm)

1. Reference CFR 2.1093(b): For purposes of this section, a portable device is defined as a transmitting
device designed to be used so that the radiating structure(s) of the device is/are within 20 centimeters
of the body of the user.

Section 7.4 of this test report.
Data supplied by the client. Antenna specification data of worst case antenna used by the DUT.
Time Averaging Duty Cycle Correction Factor.

Power density is calculated from field strength measurement and antenna gain.

Reference CFR 1.1310, Table 1: Limits for Maximum Permissible Exposure (MPE), Section (B): Limits
for General Population/Uncontrolled Exposure.

IR
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8. Test Site Description

Compliance Worldwide is located at 357 Main Street in Sandown, New Hampshire. The test
sites at Compliance Worldwide are used for conducted and radiated emissions testing in
accordance with the Federal Communications Commission (FCC) and Industry Canada
standards. Through our American Association for Laboratory Accreditation (A2LA) ISO
Guide 17025:2005 Accreditation our test sites are designated with the FCC (designation
number US1091), Industry Canada (file number IC 3023A-1) and VCCI (Member number
3168) under registration number A-0274.

Compliance Worldwide is also designated as a Phase 1 CAB under APEC-MRA (US0132)
for Australia/New Zealand AS/NZS CISPR 22, Chinese-Taipei (Taiwan) BSMI CNS 13438
and Korea (RRA) KN 11, KN 13, KN 14-1, KN 22, KN 32, KN 61000-6-3, KN 61000-6-4.

The radiated emissions test site is a 3 and 10 meter enclosed open area test site (OATS).
Personnel, support equipment and test equipment are located in the basement beneath the
OATS ground plane.

The conducted emissions site is part of a 16' x 20' x 12' ferrite tile chamber and uses one of
the walls for the vertical ground plane required by EN 55022. A second conducted
emissions site is also located in the basement of the OATS site with a 2.3 x 2.5 meter
ground plane and a 2.4 x 2.4 meter vertical wall.

Both sites are designed to test products or systems 1.5 meters W x 1.5 meters L x 2.0
meters H, floor standing or table top.

Page 38 of 43

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complianceworldwide.com





