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10 Summary of Tests

Test Reference Reference Result
FCC Industry Canada
6 dB Bandwidth §15.247(a)(2) | RSS-247, 85.2(1) Complies
RF Output Power §15.247(b)(3) | RSS-247, 85.4(4) Complies
Power Spectral Density 15.247(e) RSS-247, 85.2(R) Complies
Out of Band Antenna Conducted | 15 547(q) RSS-247, §5.5 Complies
Emission
(o
Transmitter Radiated Emissions 15'24175((12)'0%5'20“’ RSS-247 Complies
AC Power Line Conducted 15.207 RSS-Gen Complies
Emissions
: Complies
Antenna Requirement 15.203 RSS-Gen (Internal Antenna)
EUT receive date: July 7, 2015
EUT receive condition: The pre-production version of the EUT was receivegood condition
with no apparent damage. As declared by the Apmijcais identical to
the production units.
Test start date: July 9, 2015
Test completion date: July 12, 2015

The test results in this report pertain only toiteen tested.
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2.0 General Information

2.1 Product Description

Equipment under Test (EUT) is the WhiteStar SigreaRro, Model: NGP680301, containing two
Bluetooth Low Energy transceivers for wireless coint

Information about the 2.4GHz radio is presented\wel

Applicant Abbott Medical Optics Inc.
Model No. NGP680301

FCC ldentifier VGENGP703R

IC Identifier 7228A-NGP703R

| EEE Reference standard

802.15.1 Bluetooth Low Energy (BLE)

Type of transmission

Direct Sequence Spread Spectrum (DSSS)

M odes Single mode (Classic Bluetooth mode is not supprte
Rated RF Output 0dBm (1 mW)
Freguency Range 2402 — 2480 MHz

Type of modulation/datarate

GFSK / 1Mbps

Number of Channel(s)

40 (from 0 to 39)

Duty Cycle (during testing) >98%
Antenna(s) & Gain PCB antenna, Gain: 2.0 dBi (2.38 GHz), 2.45 dB4%2a5Hz), 2.0
dBi (2.6 GHz)

M anufacturer Name &
Address

Abbott Medical Optics Inc.
1700 East Saint Andrew Place, Mail Station SA-2M
Santa Ana, CA 92705, USA
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2.2 Related Submittal(s) Grants

None.

2.3 Test Facility

The test site used to collect the radiated daae3isneter semi-anechoic chamber. This test faehd

site measurement data have been fully placed emith the FCC, Industry Canada, and A2LA
accredited.

2.4 Test Methodology

Antenna conducted measurements were performeddiegdo theFCC document$SGuidance for
Performing Compliance Measurement on Digital Trassmn Systems (DTS) Operating under §15.247”
(KDB 558074), and RSS-247, RSS-Gen.

Radiated emissions and AC mains conducted emiseieasurements were performed according to the
procedures in ANSI C63.10-2013. Radiated testewerformed at an antenna to EUT distance of 3
meters, unless stated otherwise in the "Data Slédtis report.

2.5 Measurement Uncertainty

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

Estimated Measurement Uncertainty

Measurement Expanded Uncertainty (k=2)
0.15MHz-1GHz| 1GHz-25GHr > 2.5 GHg
RF Power and Power Density — antenna conducted - 7 dB. -
Unwanted emissions - antenna conducted 1.1 dB BR.3d 1.9dB
Bandwidth — antenna conducted - 30 Hz -
Radiated emissions 4.2 dB 3.4dB 4.4 dB
AC mains conducted emissions 2.4 dB - -

EMC Report for Abbott Medial Optics Inc., Model: 680301
File: 102162151LAX-011 Page 7 of 30
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3.0 System Test Configuration

3.1 Support Equipment

EUT was tested as a standalone device. No Supgomment is used in test setup.

3.2 Block Diagram of Test Setup

Antenna was disconnected. A coaxial cable was used

for Conducted Measurements.
Internal antenna was used for Radiated Measurements

EUT

1

Spectrum
analyzer or
EMI Receiver

EMC Report for Abbott Medial Optics Inc., Model: 680301
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3.3 Justification

For radiated emission measurements the EUT is ¢hlaee&x non-conductive table. The EUT is
programmed to transmit continuously and in full pow

EUT consists of two transmitters. In normal op@ratihey can transmit same information simultangousl
on the same channel or different channels. All coted RF measurements were performed on both
transmitters individually. RF Output power and PoWensity were summed linearly and reported worst
case data. All radiated RF measurements were pggtbwhile both transmitters are operating
simultaneously on the same channel.

3.4 Software Exercise Program

The EUT exercise program used during radiated anducted testing was provided by Abbott Medical
Optics Inc.

3.5 Mode of Operation during Test

During transmitter testing, the transmitter wasigdd transmit at maximum RF power on low, middle
and high frequencies/channels.

3.6 Maodifications Required for Compliance

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

3.7 Additions, Deviations and Exclusions from Stamis

No additions, deviations or exclusions from thendtad were made.

EMC Report for Abbott Medial Optics Inc., Model: 680301
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4.0 M easur ement Results

4.1 6 dB Bandwidth and Occupied Bandwidth
FCC Rule: 15.247(a)(2); RSS-247 85.2(1), and RSS-%8e6

411 Requirement

The minimum 6 dB bandwidth shall be at least 50@ kH

4.1.2 Procedure

For FCC 6 dB (DTS) bandwidth, the procedure describ the FCC publication 558074 D01 DTS Meas
Guidance v03r03 June 9, 2015 was used to detetimin@ dB bandwidth. Section 8.1 Option 1 was
used.

Set RBW = 100 kHz.

Set the video bandwidth (VBW) 3 x RBW.

Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

Measure the maximum width of the emission thabisstrained by the frequencies associated
with the two outermost amplitude points (upper Eneker frequencies) that are attenuated by 6
dB relative to the maximum level measured in threlAmental emission.

NogosrwbhE

For 99% occupied bandwidth measurement, the batkwigis determined by using the built-in 99%

occupied bandwidth function of the spectrum analyz&he resolution bandwidth is set to 1% of the

selected span as is without being below 1%. Theovidandwidth shall be set to 3 times the resolution
bandwidth.

41.3 Test Results

Frequency 6 dB bandwidth Occupied bandwidth, Plot
(MH2z) FCC 15.247, RSS-GEN,
RSS-247, RSS-GEN (MH2)
(kH2)
Port 1 Port 2 Port 1 Port 2
668 664 - - 1.1
2402 - - 1.116 1.104 1.2
592 656 - - 1.1
2440 - - 1.122 1.116 1.2
664 678 - - 1.1
2480 - - 1.122 1.116 1.2
| Results Complies |

EMC Report for Abbott Medial Optics Inc., Model: 680301
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6 dB Bandwidth

®

Ref 120 dBpV.

Port 1, 2402 MHz

RBW 100kHz  Delta 3
VBW 300 kHz
At a5d8 SWT25ms

Port 2, 2402 MHz

RBW 100kHz
VBW 300 kHz

=t Le] 10 L5]
Wl\
30 :
: - |
™| -
Date: 9.JUL.2015 12:42:12 Date: 9.JUL.2015 13:27:45
Port 1, 2440 MHz Port 2, 2440 MHz
® RBW 100kHz  Delta 3 ® RBW 100 kHz
Ly o e} 10 X 1260000 =
oeazfr] \\ A
.
Y
S8 ] <) w
.
Date: 9.JUL.2015 12:40:19 Date: 9.JUL.2015 13:26:25
Port 1, 2480 MHz Port 2, 2480 MHz
® RBW 100kHz  Delta 3 [ ® RBW 100kHz  Delta 3 [T1]
Ly = 10 z 5]
T
A -
‘ w / i
bR AT / St haa 00
.
.

Date: 9.JUL.2015 12:38:29

Date: 9.JUL.2015 13:25:12

300 kHz/

Span 3 MHz
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99% Occupied Bandwidth

Port 1, 2402 MHz

® RBW 100 kHz  Marker 1[T1]
VBW 300 kiz -15.46 dem
Ref 0dBm At 2048 SWT25ms 2.402000000 GHz
g GBW 1.116000000 Wiz
Temp 1 [T1 0BW]
b 35 48
2.401538000 GHz,
/\,»1 Temp 2 [T1 OBW]
2.402654000 GHz
2
20
40
Lso \\\M
Leo
0
a0
f-o0
-100
Center 2.402 GHz 300 kz/ Span 3 MHz

Date:  1.JAN.2000 00:29:50

Date:

Port 2, 2402 MHz

RBW 100 kHz ~ Marker 1 [T1]
VBW 300 kHz -14.26 dBm

Ref 0dBm At 2048 SWT 2.5 ms 2402000000 GHz
0 Sew TToa000000 M
Temp 1[T1 OBW
o i 21 de -]
2401550000 Griz
/\-” Temp 2 [T1 0BW
20
T 2 2402664000 iz
50
40
o
o
0
o
%
100

Center 2.402 GHz

1.JAN.2000 00:46:03

300 kHz/ Span 3 MHz

Port 1, 2440 MHz

& RBW 100 kHz  Marker 171
vBwW 300 kitz 15.99 dor
Ref 0dBm Att 20 dB SWT 2.5 ms 2.440000000 GHz
0 GEW 1122000000 Wiz
Temp 1 [T1 0BW]
Lo i
24295382000 Griz
remp 2 11 0BW]
20 -30.93 dBm
2.440660000 Gz
2
2
40
70
0
oo
100
Center 2.4a GHz 300 ka1 Span 3 MHz

Date:  1.JAN.2000 00:30:48

Date:

Port 2, 2440 MHz

RBW 100 kHz ~ Marker 1[T1]

VBW 300 kHz 16.07 dBm

Ref 0dBm Att 20 dB SWT 2.5 ms 2.440000000 GHz
5 OBW 1111600000 Mz
Temp 1 [T1 OBW]|
0 20310 [A]
2 439544000 iz
Temp 2 [T1 OBW]|
20 -29.65 dBm]
2440660000 Gz
T2
30
a0

-100

Center 2.44 GHz

1.JAN.2000 00:52:00

300 kHz/ Span 3 MHz

Port 1, 2480 MHz

@ RBW 100 kHz  Marker 1[T1]
VBW 300 kiz -15.60 dem
Ref 0dBm At 20dB SWT25ms 2.480000000 GHz
0 GBW 1122000000 Mriz
Temp 1 [T1 0BW]
as e
2.479508000 GHz,
/\z—"/\'\/\ Temp 2 [T1 OBW]
2.480630000 GHz
N T2
20
40
s0
0
0
a0
f-o0
-100
Center 2.48 GHz 300 kiz/ Span 3 MHz

Date:  1.JAN.2000 00:41:56

Date:

Port 2, 2480 MHz

RBW 100 kHz ~ Marker 1 [T1]
VBW 300 kHz -17.27 dBm

Ref 0dem At 2048 SWT25ms 2.480000000 GHz
o SBW 11116000000 Mz
Temp 1 [T1 0BW
0 A -]
2.479526000 iz
A Temp 2 [T1 0BW
20 -
2.480642000 Gz
T2
0
40
er
=0 \»'x\
0
70
80
%0
-100

Center 2.48 GHz

1.JAN.2000 00:57:29

300 kHz/ Span 3 MHz
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4.2 Maximum Peak Conducted Output Power at Antdremeninals
FCC Rule: 15.247(b)(3); RSS-247 §5.4(4)
4.2.1 Requirement

For antennas with gains of 6 dBi or less, maximllonaed transmitter output is 1 watt or 30 dBm.
For antennas with gains greater than 6 dBi, tratemoutput level must be decreased appropriabsly,
the amount in dB that the directional gain of theeana exceeds 6 dBi.

4.2.2 Procedure

The procedure described in FCC Publication 558004 DTS Meas Guidance v03r03 June 9, 2015 was
used. Specifically, section 9.1.1 RBX\DTS bandwidth was utilized as the spectrum analyze
resolution bandwidth was greater than the DTS badittiw

Set the RBW- DTS Bandwidth

Set the VBW> 3 x RBW

Set the spanr 3 x RBW

Sweep time = Auto couple

Detector = Peak

Trace mode = Max Hold

Allow trace to fully stabilize

Use peak marker function to determine the peak itundgel level.

ONoO G~ WNE

4.2.3 Test Results

Refer to the following plots 2.1 for the test ditai

Frequency Output Power (dBm) Output Power (mW) Limit Margin
(MH2) Port 1 Port 2 Total Port 1 Port 2 Total (W) (W)
2402 -8.17 -7.78 -4.81 0.16 0.17 0.33 1.000 -0.9996
2440 -9.27 -8.63 -5.85 0.12 0.14 0.24 1.000 -0.4997
2480 -10.070 -9.090 -6.58 0.10 0.12 0.22 1.000 998
| Results Complies |
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Peak Conducted Output Power

Port 1, 2402 MHz

® REW3MHz  Marker 1[T1]
Vew 10 Mz 0.17 e
Ret 0dom At 3048 SwT25ms 2 402280000 Griz
0
e |
—10
|
—a0
—s
—e0
—n
—s0
—o
100
Conter 2.402Griz Thaa Span 10 Mz

Date: 9.JUL.2015 12:48:05

Port 2, 2402 MHz

® REW3MHz  Marker 1]
Vew 10 iz ,
Ret 0dem At 008 swr2sms
0
e E—

10 (5]
o
»

o

5

w0

o

w0

%0

100

Gonter 2402 61z Tz Span 100z

Date: 9.JUL.2015 13:37:14

Port 1, 2440 MHz

@ RBW3MHz  Marker 1
VBw 10 Mz

Ref 0 dBm At 30d8 SWT 2.5 ms

Center 2.44 GHz 1 MHz! ‘Span 10 MHz

Date: 9.JUL.2015 12:48:45

Port 2, 2440 MHz

RBW3MHz  WMarker 1]
VBW 10 MHz
At 3048 SWT25ms

e | e

Date: 9.JUL.2015 13:36:01

1 Mz Span 10 MHz

Port 1, 2480 MHz

® REW3MHz  Marker 1[T1]
Vew 10 Mz
Ret 0.dom At 3048 SwT25ms 2
g
1
™ T = —
|
—a0
—s
—e0
—n
—s0
—o
100
Comer 248Gz Th Span 10Nz

Date: 9.JUL.2015 12:49:36

Port 2, 2480 MHz

® REW3MHz  Marker 1]
Vew 10 iz

Ret 0dem At 308 swr2sms

g

10 5]
o
»

%

™

™

w0

0

w0

%0

100

Conter 248011z Tz Span 00z

Date: 9.JUL.2015 13:35:18
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4.3

Maximum Power Spectral Density

FCC: 15.247 (€); RSS-247 §5.2(2)

431

Requirement

For digitally modulated systems, the power spedeaisity conducted from the intentional radiatothi®
antenna should not be greater than 8 dBm in artyzZ3dand during any time interval of continuous

transmission.

4.3.2

Procedure

The procedure described in FCC Publication 558004 DTS Meas Guidance v03r03 June 9, 2015,
specifically Section 10.2 Method PKPSD (peak PSD).

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

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

Set the VBW> 3 x RBW.

Sweep time = auto couple.
Trace mode = max hold.
Allow trace to fully stabilize.
Use the peak marker function to determine the mamiramplitude level within the RBW.
0. If measured value exceeds limit, reduce RBW (ns fkan 3 kHz) and repeat.

1
2
3
4.
5. Detector = peak.
6
7
8
9.
1

4.3.3 Test Results

Refer to the following plots for the test result

Frequency PSD (dBm) PSD (mW) Limit Margin
(MH2) Port 0 Port 1 Total Port 0 Port 1 Total (dBm) (dB)
2402 -8.95 -8.79 -5.85 0.13 0.13 0.24 8.00 -13.85
2440 -10.11 -9.31 -6.58 0.10 0.12 0.2 8.0( -14.98
2480 -11.20 -10.05 -7.45 0.08 0.10 0.18 8.0( -15.45
| Results Complies
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Power Spectral Density

Port 1, 2402 MHz

® REW 100 kHz Mk
vew 300 itz

Ref 0 dBm A 30dB SWT25ms 2.4

Center 2.402 GHz 250 kHiz/ Span 2.5 MHz

Date: 9.JUL.2015 12:58:10

Port 2, 2402 MHz

RBW 100 kHz  Marker 1 [T
VBW 300 kHz 8

Ref 0dBm An 30d8 ST 25ms He
g
1

10 X, =
20

20

g — Ay \\'\/

50

s

)

a0

%0

100
Center 2.402 GHz 250 Kzl Span 2.5 MHz

Date: 9.JUL.2015 13:31:49

Port 1, 2440 MHz

RBW 100kHz  Marker 1[T1]
VBW 300 kHz 10.11 dB
Ref 0dBm At 30d8 SWT 25 ms 2440325

7~

Center 2.44GHz 250 kriz/ Span 2.5 MHz

Date: 9.JUL.2015 12:59:19

Port 2, 2440 MHz

RBW 100 kHz  Marker 1 [T
VBW 300 kHz

Ref 0dBm An 3048 SWT25ms Hz
o
o X =]
20
=
0
50
60
0
-0
%
100
Center 244 GHz 250 kHiz/ Span 2.5 MHz

Date: 9.JUL.2015 13:32:50

Port 1, 2480 MHz

@ RBW 100kHz  Marker 1(T1]
VBw 200 kHz 11200
Ref 0d8m A 3008 Swr2sms 2.479845
g
\
—
—0
~s0
~n
—s0
—%0
100
Conter 2.48Ghz 250 Kzl Span 25 Mz

Date: 9.JUL.2015 13:00:13

Port 2, 2480 MHz

RBW 100kHz  Marker 1[T1
VBW 300 kHz 1 "
At s0dB SwWr25ms 2.4
g
1
10 F3 =
1
20
30
,;:/
£
0
70
0
-0
100
Center 2.48 GHz 250 kHiz/ Span 25 MHz

Date: 9.JUL.2015 13:33:56
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4.4 Unwanted Conducted Emissions
FCC: 15.247(d); RSS-247 85.5

441 Requirement

In any 100 kHz bandwidth outside the EUT pass-bt#m@RF power shall be below the maximum in-
band 100 kHz emissions by at least 20 dB (if peakgy of in-band emission is measured) or 30 dB (if
average power of in-band emission is measured).

In addition, radiated emissions which fall in tlestricted bands, as defined in § 15.205(a), msst al
comply with the radiated emission limits specifie® 15.209(a)

4.4.2 Procedure

The procedure described in FCC Publication 558004 DTS Meas Guidance v03r03, June 9, 2015,
specifically Section 11.0 Emissions in non-resétcirequency bands.

A spectrum analyzer was connected to the antennapiie transmitter.

Set the RBW = 100 kHz.

Set the VBW> 3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the mamiramplitude level.

NouoprwdhE

The unwanted emissions were measured from 30 MI25 8Hz. Plots below are corrected for cable
loss and then compared to the limits.

4.4.3 Test Results

Results Complies

See plots below for details.
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Band Edge

Port 1, 2400 MHz Band Edge Port 2, 2400 MHz BandeEd
® @ “

Date: 9.JUL.2015 12:55:52 Date: 9.JUL.2015 13:20:40

Port 1, 2483.5 MHz Band Edge Port 2, 2483.5 MHz®BERdge

@ RBW 100kHz  Delta 2 [T1 @ RBW 100kHz  Delta 2 [T1]
VBw 300 Ktz o VBW 300 kHz
Ret 0 d8m At 3048 w25 me 300 Wz Ret 0 A soas Swr25ms
: 5
10 = 10 =
= 0
0 / \ 0 \
;//\ \\ J WM
o | o \/\ A A
RV owaur K e
7 -
0
%
100
e 2ammone i smwwe | cowammen 1w Soan oW
Date: 9.JUL.2015 12:52:44 Date: 9.JUL.2015 13:23:08
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Conducted Spurious Emissions
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45 Transmitter Radiated Emissions
FCC Rules: 15.247(d), 15.209, 15.205; RSS-247 85.5;

45.1 Requirement

Radiated emissions which fall in the restricteddsams defined in §15.205(a), must comply with the
radiated emission limits specified in §15.209(&k(§15.205(c)).

In any 100 kHz bandwidth outside the EUT pass-bémel RF power shall be below the maximum in-
band 100 kHz emissions by at least 20 dB (if peakgy of in-band emission is measured) or 30 dB (if
average power of in-band emission is measured).

45.2 Procedure

Radiated emission measurements were performed 3bimHz to 25 GHz according to the procedure
described in ANSI C64.10. Spectrum analyzer regoidtandwidth is 100 kHz or greater for frequencies
30 MHz to 1000 MHz, 1 MHz for frequencies above A0dHz. Above 1000 MHz Peak and Average
measurements were performed.

The EUT is placed on a plastic turntable that i€®0n height for frequencies 30 MHz to 1000 MHZA 1
meters for frequency above 1000 MHz. If the EUTadies to peripherals, they are connected and
operational (as typical as possible). During tegstall cables were manipulated to produce worsg-cas
emissions. The signal is maximized through rotatibhe antenna height and polarization are varied
during the search for maximum signal level. Theeana height is varied from 1 to 4 meters.

Radiated emissions are taken at 3 meters for frege® below 18 and 1 meter for frequencies above 18
GHz.

Data included is representative of the worst-casdiguration (the configuration which resulted fret
highest emission levels). Plots below are correftiedistance, cables, preamp, filters and antéactars
then compared to the limits.
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4.5.3 Field Strength Calculation

Field Strength Calculation

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

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

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

Assume a receiver reading of 52.0 dBJ is obtained. The antennas factor of 7.4 dB(1&mjl cable
factor of 1.6 dB is added. The amplifier gain & @B is subtracted, giving field strength of 32
dB(uV/m). This value in dB{V/m) was converted to its corresponding levagliiiim.

RA =52.0 dBV)

AF = 7.4 dB(1/m)

CF=16dB

AG =29.0dB

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

Level inuV/m = Common Antilogarithm [(32 diBv/m)/20] = 39.8uVv/m.

45.4 Test Results

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

Radiated emission measurements were performed 2(pGélz. Peak emissions that were identified were

measured to be greater than 20dB below AdBeak limits. No Emissions were identified when
scanned from 18-25 GHz.

Results Complies by 5.1 dB |

See plots below for details.
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Test Results: 15.209 Radiated Spurious EmissiomsChannel, Tx at 2402MHz

Radiated Spurious Emissions

2402 MHz, Horizontal

30 MHz - 1000 MHz, Peak Scan, Limit Line — QP

1-ddz, AVE Scan, Limit Line — AVE

2402 MH

z, Vertical

30 MHz - 1000 MHz, Peak Scan, Limit Line — QP

1-ddz, AVE Scan, Limit Line — AVE

Antenna| Frequency| Level Limit@3m | Margin Raw Cable | Preamp AF Ant HT TT Detector
Pol. (MHz) (dB) (dBuV/m) (dB) (dBuVv) (dB) (dB) dB(1/m) (cm) (degree)
\% 41.8 26.9 40.0 -13.1 15.0 0.5 0.0 11.4 100 0 QP
H 77.9 349 40.0 -5.1 26.5 0.7 0.0 7.7 223 213 QP
H 147.0 325 435 -11.0 19.9 1.0 0.0 11.4 203 69 QP
H 2390.0 28.3 54.0 -25.7 41.6 2.7 44.9 28.9 253 99 AVE
H 2390.0 41.1 74.0 -32.9 54.4 2.7 44.9 28.9 253 99 PK
\Y 2390.0 23.7 54.0 -30.3 37.0 2.7 44.9 28.9 245 134 AVE
\Y 2390.0 37.1 74.0 -36.9 50.4 2.7 44.9 28.9 245 134 PK
H 4804.0 38.9 54.0 -15.2 44.1 4.4 43.1 33.5 244 152 AVE
H 4804.0 50.0 74.0 -24.0 55.2 4.4 43.1 33.5 244 152 PK
\Y 4804.0 40.5 54.0 -13.5 45.7 4.4 43.7] 33.% 110 157 AVE
\Y 4804.0 50.1 74.0 -23.9 55.3 4.4 43.7] 33.% 110 157 PK
\Y 7206.0 36.6 54.0 -17.4 37.2 5.1 43.4 37.7 177 146 AVE
\ 7206.0 50.6 74.0 -23.4 51.2 5.1 43.4 37.7 177 146 PK

Note: All other emissions not reported are noiserflwhich is at least 10 dB below the limit.

| Results

Complies
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Test Results: 15.209 Radiated Spurious Emissiadsannel, Tx at 2440MHz

Radiated Spurious Emissions

2440 MHz, Horizontal

30 MHz - 1000 MHz, Peak Scan, Limit Line — QP

1-@dz, AVE Scan, Limit Line — AVE

2440 MH

z, Vertical

30 MHz - 1000 MHz, Peak Scan, Limit Line — QP

1-@dz, AVE Scan, Limit Line — AVE

Frequency

Level

Antenna Limit@3m | Margin Raw Cable | Preamp AF Ant HT TT Detector

Pol. (MHz) (dB) (dBuV/m) (dB) (dBuVv) (dB) (dB) dB(1/m) (cm) (degree)

V 41.6 29.0 40.0 -11.0 17.1 0.5 0.0 11.4 100 21 QP

V 76.0 32.7 40.0 -7.3 25.5 0.7 0.0 6.5 150 297 QP

H 133.2 30.0 435 -13.5 16.4 0.9 0.0 12.7 127 311 QP

H 410.2 33.0 46.0 -13.0 14.3 1.6 0.0 17.1 100 0 QP
\Y 4880.0 42.0 54.0 -12.0 47.0 4.5 43.2 33.7 118 157 AVE
\Y 4880.0 50.2 74.0 -23.8 55.2 4.5 43.2 33.7 118 157 PK

\Y 7320.0 34.2 54.0 -19.8 34.3 5.1 43.Q 37. 119 152 AVE

\ 7320.0 52.7 74.0 -21.3 52.8 5.1 43.Q 37. 119 152 PK

Note: All other emissions not reported are noiserfwhich is at least 10 dB below the limit.

| Results

Complies
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Test Results: 15.209 Radiated Spurious Emissiogis Ehannel, Tx at 2480MHz

Radiated Spurious Emissions

2480 MHz, Horizontal

30 MHz - 1000 MHz, Peak Scan, Limit Line — QP

1-@dz, AVE Scan, Limit Line — AVE

2480 MH

z, Vertical

30 MHz - 1000 MHz, Peak Scan, Limit Line — QP

1-ddz, AVE Scan, Limit Line — AVE

Antenna| Frequency| Level Limit@3m | Margin Raw Cable | Preamp AF Ant HT TT Detector

Pol. (MHz) (dB) (dBuV/m) (dB) (dBuVv) (dB) (dB) dB(1/m) (cm) (degree)

\% 66.2 30.1 40.0 -9.9 23.5 0.7 0.0 5.9 184 173 QP
H 76.7 34.6 40.0 -5.4 26.3 0.7 0.0 7.6 244 225 QP
\% 133.8 31.7 43.5 -11.8 17.6 0.9 0.0 13.2 218 186 QP
H 2483.5 413 54.0 -12.7 54.4 2.7 44.7 28.9 318 241 AVE
H 2483.5 49.4 74.0 -24.7 62.5 2.7 4471 28.9 318 241 PK
\Y 2483.5 38.4 54.0 -15.7 51.5 2.7 44.7 28.9 218 129 AVE
\Y 2483.5 45.1 74.0 -29.0 58.2 2.7 44.7 28.9 218 129 PK
H 4960.0 44.1 54.0 -9.9 45.3 4.5 43.4 37.7 118 191 AVE
H 4960.0 52.6 74.0 -21.4 53.8 4.5 43.4 37.7 118 191 PK
H 7440.0 34.9 54.0 -19.1 34.8 5.1 42.71 37.7 244 116 AVE
H 7440.0 48.2 74.0 -25.8 48.1 5.1 42.71 37.7 244 1]]6 PK

Note: All other emissions not reported are noiserfwhich is at least 10 dB below the limit.

| Results

Complies
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4.6 AC Power Line Conducted Emission
FCC: 15.207; RSS-Gen;

4.6.1 Requirement

Frequency Band ClassB Limit dB(uV) Class A Limit dB(uV)
MHz Quasi-Peak Average Quasi-Peak Aver age
0.15-0.50 66 to 56 * 56 to 46 * 79 66
0.50-5.00 56 46 73 60
5.00-30.00 60 50 73 60

Note: *Decreases linearly with the logarithm of finequency
At the transition frequency the lower timpplies.

46.2 Procedure

Measurements are carried out using quasi-peak\a@rdge detector receivers in accordance with CISPR
16. An AMN is required to provide a defined impedarat high frequencies across the power feed at the
point of measurement of terminal voltage and atsprovide isolation of the circuit under test frohne
ambient noise on the power lines. An AMN as defime@ISPR 16 shall be used.

The EUT is located so that the distance betweerol@dary of the EUT and the closest surface of the
AMN is 0.8m.

Where a flexible mains cord is provided by the nfaaturer, this shall be 1m long or if in excesslof,
the excess cable is folded back and forth as fagoasible so as to form a bundle not exceeding @4m
length.

The EUT is arranged and connected with cables tet®d in accordance with the product specification.

Conducted disturbance is measured between the pwd$end the reference ground, and between the
neutral lead and the reference ground. Both meds@iees are reported.

The EUT, where intended for tabletop use, is plawed table whose top is 0.8m above the groundeplan
A vertical, metal reference plane is placed 0.4omfithe EUT. The vertical metal reference-planetis a
least 2m by 2m. The EUT shall be kept at least Gr&m any other metal surface or other ground plane
not being part of the EUT. The table is constructedon-conductive materials. Its dimensions arebym
1.5m, but may be extended for larger EUT.

Floor standing EUT are placed on a horizontal mgtalind plane and isolated from the ground plane by
resting on an insulating material. The metal groplashe extends at least 0.5m beyond the boundairies
the EUT and has minimum dimensions of 2m by 2m.

Equipment setup for conducted disturbance tediswel the guidelines of ANSI C63.4.
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46.3 Test Results

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

| Results Complies by 5.5 dB

See plots below for details.
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Test Results: 15.207, RSS-Gen AC Power Line Caedugmissions

Linel:
@ Abbott L1 * RBW 10 kHz
VBW 30 kHz
Ref 100 dBuVv * Att 10 dB SWT 300 ms
100 1 MHz 10 MHz
90
VI E) | 50
20 TDF
FCERQP
-60
FSEBAVE
=50
o | -
[ - .‘ .{ n ., 1 "
;/i/ Mi‘"” K NIRRT i e
-20
10
0
Center 2.121320344 MHz Span 29.85 MHz
Date: 12.JUL.2015 16:58:17
Frequency Measured Level (dBuV) Limit (dBuV) Margin (dB)
(MHz) Quasi-Peak Average Quasi-Peak Average Quasi-Peak Average
0.190 35.4 30.3 64.0 54.0 -28.6 -23.7
0.285 42.2 34.2 60.7 50.7 -18.5 -16.5
0.381 48.3 41.4 58.3 48.3 -9.9 -6.9
0.476 44.5 36.1 56.4 46.4 -11.9 -10.4
0.576 440 39.8 56.0 46.0 -12.0 -6.2
0.668 40.7 29.6 56.0 46.0 -15.4 -16.4
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Test Results: 15.207, RSS-Gen AC Power Line Caedugmissions

Neutral:
@ Abbott N * RBW 10 kHz
VBW 30 kHz
Ref 100 dBupv * At 10 dB SWT 300 ms
100 1 MHz 10 MHz
90
VI E) | 50
20 TDF
FCERQP
~60
TCERAVE
~50
o al L al gl o
L AT , n
MM\W P %MM\WWWWW G i
-20
10
0]
Center 2.121320344 MHz Span 29.85 MHz
Date: 12.JUL.2015 17:00:20
Frequency Measured Level (dBuV) Limit (dBuV) Margin (dB)
(MHz) Quasi-Peak Average Quasi-Peak Average Quasi-Peak Average
0.289 41.7 34.9 60.5 50.5 -18.9 -15.6
0.385 42.4 37.6 58.2 48.2 -15.8 -10.6
0.480 44.8 40.8 56.3 46.3 -11.5 -5.5
0.576 43.2 38.7 56.0 46.0 -12.8 -7.3
0.675 39.2 30.6 56.0 46.0 -16.8 -15.5
0.767 40.4 28.0 56.0 46.0 -15.6 -18.0
| Results Complies
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50

List of Test EQuipment

Measurement equipment used for emission complitéesting utilized the equipment on the following

list:
Equipment Manufacturer Model/Type Asset # Cal Int | Cal Date
Bl-Log Antenna Teseq CBL 6112D ITS 1147 12 02/20/15
Thermometer Omega iServer MicroServe ITS 1002 1P 6/2@W15
Pre-Amplifier Miteq AMP-6D-00501800-24| 115 1135 12 | 0330/15
Spectrum Analyzer Rohde & Schwarz FSP ITS 690 1p /03915
EMI Receiver Rohde & Schwarz ESCI 7 ITS 1140 12 oanls
Horn Antenna ETS-Lindgren 3115 ITS 692 12 05/06/15
Horn Antenna ETS-Lindgren 3116C ITS 00880 12 1124
LISN Teseq NNB 51 000667 12 10/13/14
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