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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: INTEL CORPORATION
2200 MISSION COLLEGE BOULEVARD
SANTA CLARA, CA 95052, U.S.A

EUT DESCRIPTION: FITNESS TRACKING DEVICE WITH BLE
MODEL.: BASIS PEAK
SERIAL NUMBER: Conducted Unit #: AA000F1BZ131 DVT
Radiated Unit #: A4000AA1EZ131 DVT
DATE TESTED: August 27, 2014 to September 5, 2014
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of any government.

Approved & Released For
UL Verification Services Inc. By: Tested By:

GARY VICTORINE JOE VANG
PROJECT LEAD EMC ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A [ ] Chamber D
[ ] Chamber B [ ] Chamber E
[ ] Chamber C X] Chamber F
[ ] Chamber G
[ ] ChamberH

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B-1 through 2324B-8, respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz +3.52 dB
Radiated Disturbance, 30 to 1000 MHz +4.94 dB
Radiated Disturbance, 1 to 6 GHz + 3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23 dB
Radiated Disturbance, 18 to 26 GHz +5.30 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is fithess tracking device with a 2.4 GHz BLE transceiver.

The radio module is manufactured by Nordic Semiconductor.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power | Output Power
(MH2) (dBm) (mW)
2402 - 2480 BLE 3.07 2.03

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PCB antenna with a maximum gain of 0.0 dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT firmware used during test was 0.6.3.200
The communications software used during test was Python 2.7.8.

The EUT driver software installed during testing was USB driver CDM v2.10.00 WHQL.

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y, Z. It was

determined that X (flat) orientation was worst-case orientation. Therefore, all final radiated
testing was performed with the EUT in X orientation.
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FCC ID: 2AB8ZMRA IC: 1000X-MRA
5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Description Manufacturer |Model Serial Number FCCID
Laptop Lenovo 20332 YB04282152 PPD-QCWB335
AC adapter (Laptop) Lenovo ADLX45NCC3A |11S45N0297ZSH443GOXE  [N/A

Debug board Intel 14090040 175-00007-01 N/A

/O CABLES

1/0 Cable List

Cable (Port # of identical |Connector [Cable Type Cable Length|Remarks

No ports Type (m)

1 USB 1 USB Micro Shielded 0.35

2 AC 1 3-Wire Unshielded 0.9

3 DC 1 Barrel Unshielded 1.8
TEST SETUP

The EUT is connected to a test board, which is connected to the USB port of a laptop computer
during test. Test software exercised the EUT.
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SETUP DIAGRAM FOR TESTS

Test
Laptop Board
1
EUT
3
AC
Adapter
2
AC MAINS
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

Test Equipment List
Description Manufacturer |[Model Asset |[Cal Date |Cal Due
Single Channel PK Power Meter Agilent N1911A F00022 |4/9/2014 4/9/2015
Wideband Power Sensor, 30MHz VBW Agilent N1921A FO0360 |9/30/2013 [9/30/2014
Spectrum Analyzer Agilent N9030A FO0127 |3/11/2014 |3/11/2015
Antenna, Horn, 18 GHz ETS Lindgren 3117 C01005 |3/20/2014 |3/20/2015
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences JB1 C01011 |4/22/2014 |4/22/2015
High Pass Filter, fc: 3.0GHz, 50 Ohms Micro-Tronics HPM17543 FO0181 |1/20/2014 |1/20/2015
RF PreAmplifier, 1-18GHz Miteq AFS42-00101800- |F00354 [1/20/2014 (1/21/2015

25-S-42

Preamp, 1000MHz Sonoma 310N N02891 |12/30/2013 |12/30/2014
Spectrum Analyzer Agilent N9030A F00128 |2/12/2014 [2/12/2015
Spectrum Analyzer, 40 GHz Agilent 8564E C00951 |8/6/2014 8/6/2015
Amplifier, 1 to 26.5GHz Agilent 8449B FO0167 |3/25/2014 |3/25/2015
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B C00980 |11/26/2013 [11/26/2014
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 FO0092 |9/9/2013 9/9/2014
LISN, 30 MHz FCC 50/250-25-2 C00626 |1/17/2014 |1/17/2015
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7. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

7.2. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) [ (msec) | (linear) (%) (dB) (kHz)
BLE 0.201 0.626 0.321 32.11% 4.93 4.975
7.3. DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE

Agilent Spectrum Analyzer - Swept SA

il RL RF 506 DC SEMSE:INT

ALIGN AUTO

07:30:45 PM Sep04, 2014

PNO: Fast —»~ Trig:Free Run
IFGain:Low Atten: 30 dB

Ref Offset 10.3 dB

10 dBidiv_ Ref 30.00 dBm
Log

#Avg Type: RMS

TRace[ o515 5 Frequency
T

DETlP

Auto Tune|

200

oo

Center Freq
2.440000000 GHz

o.oo

-10.0

StartFreq

=200
=300

2.440000000 GHz|

-40.0 pRnpp

Stop Freq|

600

2.440000000 GHz|

600

Center 2.440000000 GHz
Res BW 8 MHz

A2 t (&

#VBW 50 MHz

FUNCTION
2010 us (4)
1380 us
6260 us (4)
138.0 us

4l

t
t (a)
t

1.82 dBm

©O~0 NN =
-

Sweep 1.000 ms (1001 pts)

FUNCTION WIDTH

Span 0 Hz CF Step
8.000000 MHz
Man|

FUNCTION VALUE Auto

Freq Offset|
0 Hz|
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7.4. MEASUREMENT METHODS

6 dB BW: KDB 558074 D01 v03r02, Section 8.1.
Output Power: KDB 558074 D01 v03r02, Section 9.1.2.

Power Spectral Density; KDB 558074 D01 v03r02, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r02, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r02, Section 12.1.
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IC: 1000X-MRA

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MH2z)
Low 2402 0.672 0.5
Middle 2440 0.677 0.5
High 2480 0.662 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA

RL i S0% DO SENSEINT| BIGNAUTO | O7:47:33PMSen0d, 200 | o
#Avg Type: RMS TRACEr .56 Frequency

PNO: Wide . Trig:Free Run T
\FGaindlow — Atten: 30 dB B[P

AMKr1 672.0 kHz Auto Tune
Ref Offset 10.3 dB
1L%gBldiv R:f Sg.eno dBm -0.02 dB

Center Freq

200 2.402000000 GHz|

StartFreq
2.401400000 GHz|

Stop Freq|
2.402600000 GHz|

CF Step
120.000 kHz|
JAuto Man|

Freq Offset|
0 Hz|

Center 2.4020000 GHz Span 1.200 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

MSG STATUS

6 dB BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0% DC SEMSEINT| ALIGN AUTO 07:43:27 PM Sep 04, 2014
#Avg Type: RMS TRACE ” .56 Frequency

PNO: Wide (o 1tig:Free Run T
IFGaimLow — Atten: 30 dB i o

AMKr1 676.8 kHz Auto Tune
Ref Offset 10.3 dB
1L%gBldiv R:f Sg.eno dBm -0.02 dB

CenterFreq

200 2.440000000 GHz

StartFreq
2.439400000 GHz

-3.63 ey

Stop Freq|
2.440600000 GHz

CF Step
120.000 kHz|
JAuto Man

Freq Offset
0Hz

Center 2.4400000 GHz Span 1.200 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

MSG STATUS
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6 dB BANDWIDTH HIGH CH

ALIGH AUTO 07:43:58 PM Sep04, 2014

Ref Offset 10.3 ¢B
1LO dBidiv  Ref 30.00 dBm
og

PHO: Wide . Trig:Free Run T
|FGain:Low — Atten: 30 dB cerlp

#Avg Type: RMS TRACEr 3456

Frequency

Auto Tune|

200

2.480000000 GHz|

Center Freq

2.479400000 GHz|

StartFreq|

2.480600000 GHz|

Stop Freq|

JAuto

CF Step
120.000 kHz|
Man|

Freq Offset|
0 Hz|

Center 2.4800000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 1.200 MHz
Sweep 1.00 ms (1001 pts)

STATUS
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7.6. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to 3 times the RBW. The sweep
time is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 0.990
Middle 2440 0.991
High 2480 0.987
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99% BANDWIDTH

99% BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW

SEMSE:INT

ALIGN AUTOD

02:43:32PM Sep04, 2014

—— Trig:Free Run

#IFGain:Low #Atten: 30 dB
Ref Offset 10.3 dB

10 dBldiv Ref 20.00 dBm

Log

‘ Center Freq: 2.402000000 GHz
Avg|Hold: 100/100

Radio Std: None

Radio Device: BTS

Frequency

100

0.00

CenterFreq|
2.402000000 GHz|

Center 2.402 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth
990.41 kHz

14.034 kHz

Total Power

Transmit Freq Error OBW Power

-2.35 dBm

99.00 %

Span 3 MHz
#Sweep 25 ms

CF Step|
300.000 kHz
uto Man

Freq Offset|
0 Hz|

x dB Bandwidth

1.268 MHz

x dB

-26.00 dB

99% BANDWIDTH MID CH

Agilent Spectrum Anal

Occupied BW

SENSEINT

ALIGNAUTD

|

10 dBidiv
Log

#IFGain:Low

Ref Offset 10.3 dB
Ref 20.00 dBm

‘ Center Freq: 2.440000000 GHz
—— Trig:Free Run
#Atten: 30 dB

Avg|Hold: 1001100
Radio Device: BTS

08:42:24PM Sep 04, 2014
Radio Std: None

Frequency

100

CenterFreq|

2.440000000 GHz

CF Step

Center 2.44 GHz
#Res BW 100 kHz

Occupied Bandwidth
990.52 kHz

-2.371 kHz
1.278 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power

OBW Power
x dB

#Sweep 25ms

-2.57 dBm

99.00 %
-26.00 dB

300.000 kHz

Span 3 MHz| |auto Man

Freq Offset,
0 Hz|
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99% BANDWIDTH HIGH CH

: ALIGHAUTO 08:40:50PM Sepi4, 2014
Center Freq: 2.480000000 GHz Radio Std: None Frequency

—— Trig:Free Run Avg|Hold: 1001100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 10.3 dB
10 cBidiv Ref 20.00 dBm
Log

100 CenterFreq|
2.480000000 GHz|

j_'_"" CF Step
300.000 kHz
Center 2.48 GHz Span 3 MHz Man|

#Res BW 100 kHz #VBW 300 kHz #Sweep 25 ms

Occupied Bandwidth Total Power -2.83 dBm Freq Offset
987.06 kHz oHz

Transmit Freq Error 24.313 kHz OBW Power 99.00 %
x dB Bandwidth 1.219 MHz x dB -26.00 dB
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REPORT NO: 14U18649-E1B
FCC ID: 2AB8ZMRA

DATE: SEPTEMBER 14, 2014

IC: 1000X-MRA

LIMITS

OUTPUT POWER

FCC §15.247 (b)

IC RSS-210 A8.4

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 3.07 30 -26.930
Middle 2440 2.76 30 -27.240
High 2480 2.40 30 -27.600
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REPORT NO: 14U18649-E1B
FCC ID: 2AB8ZMRA

DATE: SEPTEMBER 14, 2014

IC: 1000X-MRA

LIMITS

None; for reporting purposes only.

RESULTS

AVERAGE POWER

The cable assembly insertion loss of 10.3 dB (including 10 dB pad and 0.3 dB cable) was

entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency AV power
(MHz) (dBm)
Low 2402 2.66
Middle 2440 2.60
High 2480 2.24
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014

FCC ID: 2AB8ZMRA IC: 1000X-MRA
7.9. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Channel Frequency PSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 -10.32 8 -18.32
Middle 2440 -10.94 8 -18.94
High 2480 -10.55 8 -18.55
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REPORT NO: 14U18649-E1B
FCC ID: 2AB8ZMRA

DATE: SEPTEMBER 14, 2014

IC: 1000X-MRA

POWER SPECTRAL DENSITY

PSD LOW CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0 DO

SEMSE:INT

ALIGN AUTOD 09:13;16PM Sep04, 2014

IFGain:Low

Ref Offset 10.3 dB
Ref 30.00 dBm

PNO: Wide T,

7 Trig:Free Run
Atten: 30 dB

H#Avg Type: RMS TRACE|— 3456

Frequency

T
DETlPNNNNN

Mkr1 2.402 007 2 GHz
-10.32 dBm

Auto Tune

10 dBidiv
Log

CenterFreq|
2.402000000 GHz|

StartFreq
2.401400000 GHz|

Stop Freq|
2.402600000 GHz

Auto

CF Step|
120,000 kHz|

Man

Freq Offset|

0 Hz|

Center 2.4020000 GHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz

Span 1.200 MHz
Sweep 127 ms (1001 pts)

STATUS

PSD MID CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0 D

SENSEINT

ALIGNAUTD 09:10:44 P Sep 04, 2014

IFGain:Low

Ref Offset 10.3 dB
Ref 30.00 dBm

10 dBidiv
Log

PNO: Wide (5 Trig: Free Run

Atten; 30 B

#Avg Type: RMS TRACE” 3456

Frequency

T[]
DET‘P MMHNNHN

Mkr1 2.440 003 6 GHz
-10.94 dBm

Auto Tune

200

CenterFreq|
2.440000000 GHz|

StartFreq
2.438400000 GHz|

Stop Freq
2.440600000 GHz

Auto

CF Step
120.000 kHz

Man

Freq Offset,

0 Hz

Center 2.4400000 GHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz

Span 1.200 MHz
Sweep 127 ms (1001 pts)

STATUS
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REPORT NO: 14U18649-E1B
FCC ID: 2AB8ZMRA

DATE: SEPTEMBER 14, 2014

IC: 1000X-MRA

PSD HIGH CH

ALIGH AUTO 09:08:45 PM Sep04, 2014

#Avg Type: RMS TRACEr 3456

200

MSG

Ref Offset 10.3 dB

10dBidiv. Ref 30.00 dBm
Log

Frequency

PHO: Wide . Trig:Free Run T
|FGain:Low — Atten: 30 dB cerlp

Auto Tune|

2.480000000 GHz|

Center Freq

2.479400000 GHz|

StartFreq|

2.480600000 GHz|

Stop Freq|

—

JAuto

CF Step
120.000 kHz|
Man|

Freq Offset|
0 Hz|

Center 2.4800000 GHz
#Res BW 3.0 kHz

Span 1.200 MHz
#VBW 10 kHz Sweep 127 ms (1001 pts)

STATUS
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

7.10. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Output power was measured based on the use of a peak measurement. Therefore, the required
attenuation is 20 dB.
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REPORT NO: 14U18649-E1B
FCC ID: 2AB8ZMRA

DATE: SEPTEMBER 14, 2014

IC: 1000X-MRA

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  DC

SENSE:INT]

ALIGN AUTO 03:27:23PM Sep 04, 2014

Ref Offset 10.3 dB

10 dBidiv. Ref 30.00 dBm
Log

PNO: Wide (50 11ig:FreeRun
IFGain:Low Atten: 30 dB

#Avg Type: RMS TRAcEr 3456

Frequency

p
SetfF

Mkr1 2.399 996 5§ GHz
-46.54 dBm

Auto Tune,

200

Center Freq
2.400000000 GHz

StartFreq
2.396500000 GHz|

-17.55 den}

StopFreq
2.403500000 GHz|

N\

Auto

CF Step
700.000 kHz|
Man

=)

I M
WY T

Freq Offset|
0 Hz

Center 2.400000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 7.000 MHz
Sweep 3.60 ms (2001 pts)

STATUS

LOW CH SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RL RF 506 DC

SEMSE:INT

ALIGH AUTO 09:24:48PM Sep 04, 2014

PNO: Fast 50 114d:FreeRun
IFGain:Low Atten: 30 dB

#Avg Type: RMS TRACE[1S 3 4.5 6

Frequency

T
peT|P H AN

Ref Offset 10.3 dB

10 dBrdiv__ Ref 30.00 dBm
Log

Mkr2 2.458 GHz
-43.38 dBm

Auto Tune|

200

100

Center Freq
13.015000000 GHz|

0.00

-100

-17 55 dem|

-200

-300

StartFreq
30.000000 MHz

-400

-500

00

Stop Freq
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz

DDEL TRL]
N 1 f
N 1o

FUNCTION

1.37 dBm
-43.38 dBm

2.406 GHz (&)
2458 GHz

Sweep 2.48 s (2001 pts)

FUNC FUNCTION VALUE

CF Step
2.597000000 GHz|
JAuto Man

Freq Offset|
0 Hz
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REPORT NO: 14U18649-E1B
FCC ID: 2AB8ZMRA

DATE: SEPTEMBER 14, 2014

IC: 1000X-MRA

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

Agilent Spectrum Analyzer - Swept SA
RL RF S0 DO

SEMSE:INT ALIGN AUTOD

09:17:32PM Sep04, 2014

Ref Offset 10.3 dB

10dBidiv  Ref 30.00 dBm
Log

PNO: Wide T,

IFGain:Low

#Avg Type: RMS
Trig: Free Run
Atten: 30 dB

TRACE|— 3456

Frequency

T
DETlPNNNNN

Mkr1 2.440 003 0 GHz

2.45dBm

Auto Tune

y

-17.55 o

CenterFreq|
2.440000000 GHz|

StartFreq
2.439400000 GHz|

Stop Freq|
2.440600000 GHz

CF Step|
120,000 kHz|

Auto Man

Center 2.4400000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Sweep

Span 1.200 MHz
1.07 ms (2001 pts)

STATUS

Freq Offset|
0 Hz|

MID CH SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RL RF S0 D

SENSEINT ALIGNAUTD

09:21:53PM Sep 04, 2014

#Avg Type: RMS

PNO: Fast 50 Trig: Free Run

IFGain:Low

Atten; 30 B

TRACEF 3456

Frequency

T[]
DET‘P MMHNNHN

Ref Offset 10.3 dB

10 ¢Bidiv__ Ref 30.00 dBm
Log

Mkr1 2.445 GHz
0.59 dBm|

w0 ‘

10.0 1
¢

o.oo

Auto Tune

CenterFreq|
13.015000000 GHz

-100

-17.55 dE|

-200

-30.0

-400

500

E00

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Sweep 2.48 s (2001 pts)

Stop 26.00 GHz

2.445 GHz (&)
2.341 GHz

059 dBm
-44.98 dBm

CF Step
2597000000 GHz
Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  DC SENSE:INT| ALIGHAJTO 09:32:18PM SepD4, 2014
H#Avg Type: RMS TRACE|— 3456 Frequency

PNO: Wide 0 11ig:FreeRun
IFGain:Low Atten: 30 dB

Mkr1 2.486 123 5 GHz Auto Tune|
Ref Offset 10.3 dB
19 gy Ref 30.00 dBm 36.45 dBrr

T
DETlPNNNNN

CenterFreq|
2.483500000 GHz|

StartFreq
2.479000000 GHz|

Stop Freq|
arsseenf | 2 488000000 GHz

CF Step|
900.000 kHz
Auto Man

gy | . Freq Offset
ST B o L gt W

MLWN’_.'._ gl 0Hz

Center 2.483500 GHz Span 9.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.53 ms (2001 pts)

MSG STATUS

HIGH CH SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RL RF S0 DC SENSEINT| ALIGNAUTO | 09:34:53PM Sen04, 2014
‘ #Avg Type: RMS TRACE ” Sice Frequency
PNO: Fast Trig: Free Run
IFGain:Low Atten; 30 B

Auto Tune
MKkr3 13.599 GHz
Ref Offset 10.3 dB
E%gsldiv RZf 3(?.7)0 dBm -44.77 dBm|

T[]
DET‘P MMHNNHN

w0

CenterFreq|
100 13.015000000 GHz
0.oo

-100

17.55 dein| StartFreq
30.000000 MHz|

-200

-30.0

-400

oo™ Stop Freq

26.000000000 GHz

500

E00

Start 30 MHz Stop 26.00 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2485 (2001 pts)|| 5507000000 GLe
o] % | ¥ | FUNCION ] FUNCTONWIDIH FUNCTION VALUE Auto Man
2484 GHz (A)  1.908 dBm

2.458 GHz 37.22 dBm
13599 GHz 4477 dBm Freq Offset

0 Hz
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and 8§15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (UV/m) at 3 m (dBpV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and as applicable for average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 14U18649-E1B
FCC ID: 2AB8ZMRA

DATE: SEPTEMBER 14, 2014
IC: 1000X-MRA

8.2. TX ABOVE 1 GHz FOR BLUETOOTH LOW ENERGY MODE

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK & AVG, HORIZ

Fremon t+ - Chamber F

(EUT Onl

Restricted Bondedge

Project Number: 14018649
Client:Intel Corporation
Config

Mode:BLE 2482
Tested by:J. Uang

£
~
>
5
@
Kl

Average

imit (dBulUym

2

31

18 .5MH=/
Frequency (GHzJ

Range (GHz)
1:2.31-2.415

Det R
PERK  IMC-6cB)

VBl

fvg Typ

M Pur AuglRMS)

Sucep Pis #5ups/fde  Position
Auto/Cpled  BOBI Inf/MAXH 4 degs H

Renge (GHz)
2:2.31-2.415

Det

REW
AVER  1M(-6dE:

Bl

P4B2_4 H.DAT 38915 27 Mar 2014

Rev 9.5 22 Jul 2814

Marker Frequency Meter Det AFT120 Amp/Cbl DC Corr Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz2) Reading (dB/m) /Fitr/Pad (dB) Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) | (dBuv/m) (dB)
1 *2.39 38.16 PK 32.2 -23.8 0 46.56 74 -27.44 4 321 H
2 *2.372 41.74 PK 32.1 -24 0 49.84 - 74 -24.16 4 321 H
3 *2.39 27.89 RMS 32.2 -23.8 4.95 41.24 54 -12.76 4 321 H
4 *2.385 29.05 RMS 321 -23.8 4.95 42.3 54 -11.7 4 321 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector
RMS - RMS detectio

n
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK & AVG, VERT

~UL Fremont - Chamber F 4 Sep 2814 21:82:683
Restricted Bandedge

Project Number:14U18649
Client:Intel Corporation
Config:EUT Only

Mode :BLE 2482

Tested by:J. Uang

12

£
~
>
3
@
T

Average Limit (dBuU¥n

T8 SMH=z/ 2415
Frequency (GHz)

Sueep Ple  #5ups/lode  Position Range (GHz) ey = #Sups/Made  Position

24P2 4 U.DAT 38915 27 Mar 2014 Rev 9.5 22 Jul 2814

Marker Frequency Meter Det AFT120 Amp/Cbl DC Corr Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) /[Fitr/Pad (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) | (dBuV/m) (dBuv/m) (dB)
1 *2.39 37.82 PK 32.2 -23.8 0 46.22 - - 74 -27.78 114 390 \
2 *2.388 40.77 PK 32.2 -23.8 0 49.17 - - 74 -24.83 114 390 \
3 *2.39 28.28 | RMS 32.2 -23.8 4.95 41.63 54 -12.37 - - 114 390 \
4 *2.389 29.12 RMS 32.2 -23.8 4.95 42.47 54 -11.53 - - 114 390 \Y

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector
RMS - RMS detection
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK & AVG, HORIZ

| Z:UL Fremont — Chamber F 4 Sep 2014 21:20:07
Restricted Bondedge
= Project Number:14U18649
N Client:Intel Corporation
Config:EUT Only
Mode :BLE 2488
195 Tested by:J. Uang
95
85
: '\
~ f) Peak Limit C(dBul )
> 7:
g //
3
65 =
// \ Average Limit CdBul/m)
55 =
) bl ﬂ/ \\hm IRFRTIPTT AT uﬂ\ll rm b b alniiinld ] L Al I b b L bl TR VI O
ool e — s
) \
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) Det R VB fvg Tgp. Sueep Pie  #Gups/fode  Position Ronge (GHz) Det  RBU VB Avg Typ Sueep Pt  #oups/Made  FPosition
1:2.46-2.563 PERK  TMC-60B) El Pur Fug(RMS) Auto/Cpled  BABI  Inf/MAXH 38 degs H 2:2.46%2.563 AVER  TM(-6dB) 3 Pur AvglRHS) Auto/Cpled  8E81  188/TAUG 39 degs H
2480_4 H.DAT 38915 27 Mar 2014 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT120 Amp/Cbl DC Corr Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz2) Reading (dB/m) /[Fltr/Pad (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dBuv/m) (dB)
1 *2.484 37.36 PK 32.6 -23 0 46.96 - - 74 -27.04 30 325 H
2 *2.497 41.75 PK 32.6 -23 0 51.35 - - 74 -22.65 30 325 H
3 *2.484 27.86 | RMS 32.6 -23 4.95 42.41 54 -11.59 - - 30 325 H
4 2.541 28.82 | RMS 32.7 -22.8 4.95 43.67 54 -10.33 - - 30 325 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector
RMS - RMS detection
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK & AVG, VERT

~UL Fremont — Chamber F 4 Sep 2814 21:27:84

12
Restricted Bandedge
= Project Number:14U18649
T Client:Intel Corporation
Config:EUT Only
Mode:BLE 2488
195 Tested by:J. Uang
gl:
85
‘e
> Peal mit (dBulU/m
> 7l:
3
3
6|:
Average Limit (dBuU/m)
55

2
1.0
a5 < ! ! ! j ;
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) Det Rl VB Avg Typ Sueep Ple #5upe/fode  Position Range (GHz) Det  FRBU VB fvg Typ Sueep Pts  #sups/Made  Position
2480_4 U.DAT 38915 27 Mar 2014 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT120 Amp/Cbl DC Corr Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz2) Reading (dB/m) [Fitr/Pad (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dBuv/m) (dB)
1 *2.484 37.82 PK 32.6 -23 0 47.42 - - 74 -26.58 241 312 \Y
2 *2.485 40.41 PK 32.6 -22.9 0 50.11 - - 74 -23.89 241 312 \Y
3 *2.484 27.61 RMS 32.6 -23 4.95 42.16 54 -11.84 - - 241 312 \Y
4 2.539 28.7 RMS 32.7 -22.8 4.95 43.55 54 -10.45 - - 241 312 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector
RMS - RMS detection
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

8.2.1. LOW CHANNEL HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

11‘:UL Fremont — Chamber F 4 Sep 2814 23:32:01
Radioted Emissions 3-Meters
= Project Number: 14018649
18 Client:Inte| Corporation
Config EUT / Laptop / Debug Board
Mode:BLE 2482
a5 Tested by:J. Uong
35
Peak Limit CdBuU/m)
75
‘e
3 5
3 6
a5}
<
~ Avg Limit (dBul/m>
55
3
” meawuﬁ
g 4 1 M bk A th
35 ,.M.‘My%w% bl anibibistdahi
25
1 18 18
Frequency (GHz)
Range (@) el ol B g Typ Sacop Plo ¥Gups/Mods  Fosition Range () Dot R0 VB Avg Typ Sweep  Pto Fups/Made  Fosition
113 PEFK  MC-GB) 3Bk Pur Rvg(RIS uto/lpled BB InPMAXH  B-¥Odegs H | 3i3-16 PEAK  ING-648) 3B Pu Avg(RNS)  Auto/Cpled I8k  Inf/MXH  0-36Bdegs H
FCC Part!S Subpart C 248BMHz Spurious Emissions with Average Scan.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

LOW CHANNEL VERTICAL PLOT
_UL Fremont - Chamber F 4 Sep 2914  23:32:8

Radioted Emissions 3-Meters

Project Number: 14018649
Client:Intel Corporation
Config:EUT / Laptep / Debug Board
Mode:BLE 24B2

a5 Tested by:J. Uang

N

185

85

Peak Limit (dBuU/m)

75

65

(dBuU/m)

Avg Limit (dBul/m)
55

a5

35

Frequency (GHz)

Range (GHz) Susep Pis foups/fode  Fosition Range CGHiz) Plo  Foups/Mode  Position

FCC Part!S Subport C 248BMHz Spurious Emissions with Average Scan.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014

FCC ID: 2AB8ZMRA IC: 1000X-MRA
DATA
Radiated Emissions
Marker Frequency Meter Det AF T120 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.359 42.17 PK2 32 -23.6 0 50.57 - - 74 -23.43 256 264 H
*2.361 29.9 MAv1 32 -23.7 4.95 43.15 54 -10.85 - - 256 264 H
2 *2.373 46.87 PK2 32.1 -23.9 0 55.07 - - 74 -18.93 248 223 H
*2.373 30.49 | MAvl 32.1 -23.9 4.95 43.64 54 -10.36 - - 248 223 H
3 *2.71 42.03 PK2 32.7 -22.6 0 52.13 - - 74 -21.87 5 298 H
*2.71 29.76 MAv1 32.7 -22.6 4.95 44.81 54 -9.19 - - 5 298 H
4 *4.742 38.09 PK2 34.1 -28.3 0 43.89 - - 74 -30.11 98 270 H
*4.742 26.41 MAv1 34.1 -28.3 4.95 37.16 54 -16.84 - - 98 270 H
5 *3.946 39.77 PK2 33.9 -29 0 44.67 - - 74 -29.33 163 330 Vv
*3.946 27.43 | MAvl 33.9 -29 4.95 37.28 54 -16.72 - - 163 330 Vv
6 *4.816 37.7 PK2 34.1 -27.3 0 44.5 - - 74 -29.5 79 309 Vv
*4.814 2591 | MAvl 34.1 -27.3 4.95 37.66 54 -16.34 - - 79 309 \
7 *12.371 35.82 PK2 38.9 -21.2 0 53.52 - - 74 -20.48 80 334 Vv
*12.37 23.51 MAv1 38.9 -21.1 4.95 46.26 54 -7.74 - - 80 334 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average

Page 35 of 55

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

8.2.2. MID CHANNEL HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

11:UL Fremont - Chamber F 4 Sep 2814 22:54:35
Radioted Emissions 3-Meters
= Project Number: 14018649
18 Client:Intel Corparatian
ConfigiEUT / Laptop / Debug Board
Mode:BLE 2440
95 Tested by:J. Uang
35
Peok Limit C(dBuU/m)
75
‘e
3 5
3 6
@
T
z fivg Limit (dBuU/m)
55
J»wkrdwwabw‘“**”““' : 3 4t A
35 o ok D LA BRI
sl " Ausadad
25
1 14 18
Freguency (GHz)
Range (@) Dot Rl VG0 g Tgp Seep  Plo fowps/fode  Fosition Range o) Tt R0 Ul g Tgp Siesp  Plo B/l Fosition
1:1-3 PEFK  (MC-6B) Bk Pur Aug(RMS)  Auto/Cpled 60BI Inf/MAH  B-3Gdegs H | 3:3-18 PEAK N(-68) 3B Pu AvgQMS)  Auto/Cpled 18k  Inf/MXH  B-36Bdegs H
FCC Part!S Subpart C 248BMHz Spurious Emissions with Average Scan.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

MID CHANNEL VERTICAL PLOT
_UL Fremont - Chamber F 4 Sep 2814  22:54:35

Radioted Emissions 3-Meters

In

L5 Project, Nunber : 1418643
ient:Inte| Corporation

Config:EUT / Laptop / Debug Board

Mode:BLE 2448

95 Tested by:J. Uong

85

eak Limit CdBulU/m)

75

65

(dBul/m)

Avg Limit (dBul/m>
55

45

35

Frequency (GHz)

Range (GHz) Susep Pis foups/fode  Fosition Range CGHiz) o weop Plo  Foups/Made  Position

FCC Port!5 Subport C 248BMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2014
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

DATA

Radiated Emissions

Marker Frequency Meter Det AFT120 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit Margin (Degs) (cm)
(dBuY) (dB) (dBuV/m) (dBuV/m) (dB)
1 *2.686 41.8 PK2 32.7 -22.8 0 51.7 - - 74 -22.3 176 287 H
*2.687 29.97 | MAvl 32.7 -22.8 4.95 44.82 54 -9.18 - - 176 287 H
2 *2.246 41.46 PK2 31.8 -23.5 0 49.76 - - 74 -24.24 237 216 Vv
*2.247 29.85 | MAvl 31.8 -23.5 4.95 43.1 54 -10.9 - - 237 216 Vv
3 *4.222 39.11 PK2 33.6 -28.4 0 44.31 - - 74 -29.69 96 248 H
*4.222 26.65 MAv1 33.6 -28.4 4.95 36.8 54 -17.2 - - 96 248 H
4 *5.455 38.5 PK2 34.6 -27.8 0 45.3 - - 74 -28.7 347 110 H
*5.455 26.18 MAv1 34.6 -27.8 4.95 37.93 54 -16.07 - - 347 110 H
5 *12.619 | 35.77 PK2 39.1 -23 0 51.87 - - 74 -22.13 127 255 H
*12.621 | 23.99 | MAvl 39.1 -23 4.95 45.04 54 -8.96 - - 127 255 H
6 *12.364 | 35.42 PK2 38.9 -21.4 0 52.92 - - 74 -21.08 256 162 \
*12.363 | 23.35 | MAvl 38.9 -21.5 4.95 45.7 54 -8.3 - - 256 162 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

8.2.3. HIGH CHANNEL HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT

~UL Fremont - Chomber F 4 Sep 2814 21:45:04

In

Radioted Emissions 3-Meters

L5 Froject Nunber : 1418643
ient:Inte| Corporation

Config:EUT / Laptop / Debug Board

Mode:BLE 2480

95 Tested by:J. Vong

85

Peak Limit (dBuU/m)

75

65

(dBul/m)

Avg Limit (dBuY/m>
55

a5

i

35

18
Frequency (GHz)

Range (GHz) Dot RO B fvg Typ Susep Pis foups/fode  Fosition Range CGHiz) Dot REW VA fvg Typ Suep Plo  Foups/Mode  Fosition
1:4-3 PERK  IMC-GoB) ok Pur AglRNS)  Auto/Cpled 69BI  Inf/MAXH  B-368degs H 3318 PEAK  IM(-6d8) bk Por Pvg(RHS)  Puto/Cpled 18k  Inf/MAKH  B-36Bdegs H

FCC Port!5 Subport C 248BMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2014

HIGH CHANNEL VERTICAL PLOT
~UL Fremont - Chamber F 4 Sep 2814 21:45:04

Radioted Emissions 3-Meters

In

Project Number:14U18649

185 Client: Intel Corporation
Config:EUT / Loptop / Debug Board
Mode:BLE 2488

a5 Tested byiJ. Uang

85

Peak Limit (dBuU/m)

75

(dBulU/m)

Avg Limit (dBulU/m>

Frequency (GHz)

Range (GHz) X Susep Pis foups/fode  Fosition Range CGHiz) = - Plo Foups/Mode  Position

FCC Port!5 Subport C 248BMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2014
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REPORT NO: 14U18649-E1B

DATE: SEPTEMBER 14, 2014

FCC ID: 2AB8ZMRA IC: 1000X-MRA
DATA
Radiated Emissions
Marker Frequency Meter Det AF T120 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(dBpv) (dB) (dBuv/m) (dBuv/m)
1 *2.696 41.52 PK2 32.7 -22.6 0 51.62 - - 74 -22.38 103 375 H
*2.696 29.8 MAv1 32.7 -22.6 4.95 44.85 54 -9.15 - - 103 375 H
2 *2.341 41.92 PK2 32 -23.6 0 50.32 - - 74 -23.68 206 296 \
*2.34 29.83 MAv1 32 -23.6 4.95 43.18 54 -10.82 - - 206 296 \
3 * 4,551 38.22 PK2 34 -28.3 0 43.92 - - 74 -30.08 160 174 H
* 4,55 26.33 MAv1 34 -28.3 4.95 36.98 54 -17.02 - - 160 174 H
4 *15.867 35.95 PK2 40.4 -19.7 0 56.65 - - 74 -17.35 98 234 H
* 15.866 24.21 MAv1 40.4 -19.6 4.95 49.96 54 -4.04 - - 98 234 H
5 *11.809 34.89 PK2 38.7 -21.6 0 51.99 - - 74 -22.01 256 265 \Y
*11.81 22.7 MAv1 38.7 -21.6 4.95 44.75 54 -9.25 - - 256 265 \Y
6 *12.373 35.32 PK2 38.9 -21.3 0 52.92 - - 74 -21.08 256 374 \
*12.373 23.44 MAv1 38.9 -21.3 4,95 45.99 54 -8.01 - - 256 374 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

8.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL &
VERTICAL)

HORIZONTAL PLOT

<UL Fremont — Chamber F 5 Sep 2814 a0:24 .04

9

Rodioted Emissions — 3 Meters

- Project Number: 14018649
8 Client:Intel Corporation
Config:EUT / Laptop / Debug Board
Mode:Uorst Case

75 Tested by:J. Uang

65

(dBulU/m2

g ‘ 180

Fregquency (MHz)

Range (Hz) Dot ROW VG fvg Typ Sacen Plo  foups/fode  Position Range (Hz) Dot RGN V0 fvg Typ Sucep P foups/lade P
1:30-200 PERK  12Bk(-68) 1M Log-Pur(Video) .BAfs/Mz 4001  Inf/MAXH  B-36ddegs H 3:200-1088 PERK  120k(-6B) 1M  LogFur(Video) BBIS/MHz 8881 Inf/MAXH  B-3bdegs H

FCC Part 15 Subpart C 38-188BMHz. TST 38915 15 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL PLOT
<UL Fremon t — Chamber F 5 Sep 2014 80:24:04
Rodiated Emissions - 3 Meters

- Project Number: 14186439
8 Client:Intel Corporation
Config:EUT / Loptop / Debug Board
Mode:lorst Case

75 Tested by:J. Uang

9

65

55

45

(dBul/m)

35

B
Frequency (MHz)

Suren Pls  f5ups/fode  Fosition Range (1Hz) Det BN Sueep Pts  Foups/Made

FCC Part 15 Subpart C 30-18@BMHz. TST 368915 15 Jul 2814 Rev 9.5 22 Jul 2614
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

HORIZONTAL & VERTICAL DATA

Radiated Emissions

Marker Frequency Meter Det AF T122 Amp/Cbl DC Corr (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBpv/m)
1 91.15 24.19 QpP 7.9 -31.6 0 .49 43.52 -43.03 142 157 H
2 *119.305 24.18 QpP 13.9 -31.3 0 6.78 43.52 -36.74 132 131 H
3 145.12 24.25 QpP 12.8 -31.3 0 5.75 43.52 -37.77 159 301 H
4 225.79 23.39 Qp 10.9 -31 0 3.29 46.02 -42.73 232 350 H
5 670.56 23.53 Qp 19.8 -29.8 0 13.53 46.02 -32.49 167 196 H
6 662.08 23.39 Qp 19.8 -29.8 0 13.39 46.02 -32.63 251 318 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

QP - Quasi-Peak detector
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

8.4. WORST-CASE EMISSION 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION, HORIZONTAL & VERTICAL)

HORIZONTAL & VERTICAL PLOT

UL EMC 27 Aug 2814 BB:19:52

185
RF Emissions

= Order Number: 14018649

9 Client:Intel Corporation
Configuration:EUT / Loptop / Debug Board
Mode :lorst Case

Tested by / SN:J. Uang

imit (dBulU/m)

Avg Limit (dBuU/m)

3

YT AV NPT VYN R g oMo Jn Y &M‘WNWMW‘MW‘“MW AT g
o ron b

(dBulolts) Horizontal

| 7
- xWMA«.J\WwaMN\,MWWWMWQM’W’WW

Frequency (GHz)

Range (6Hz) et RBW B fvg Typ Suazp Pts  foupsiode  Loke Ronge (GHz) Det  REU Sueep Pis  #oups/fode  Lobel
1:18-28 PEAC  INC-3dB) M futa/Cpled 1282 Inf/MXH  Horlzontal

18-26G corr |imit.DAT 38915 5 Sep 2814 Rev 9.5 B3 Jul 281§

HORIZONTAL & VERTICAL PLOT

UL EMC 27 Aug 2814 gB:19:52

185,
RF Emissions

= Order Number:14U18649

9 Client:Intel Corporation
Configuration:EUT / Laptop / Debug Board
Mode :lorst Case

85 Tested by / SN:J. Uang

Peok Limit (dBuU/m

75

55

Avg Limit (dBul/m)

55

45

(dBulolts) Uertical

35

Frequency (GHz)

Range (6Hz) Det  RBM Sueep Pte  sups/Mode  Lokel Renge (GHz) Sucep Ple  #oups/fode  Label

18-266G corr limit.DAT 38915 5 Sep 2@14
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014

FCC ID: 2AB8ZMRA IC: 1000X-MRA

DATA

Marker Frequency Meter Det AF T89 Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin

(GHz) Reading (dB/m) (dB) (dB) Reading (dBpuv/m) (dB) (dBuV/m) (dB)
(dBuv) (dBuVolts)

1 18.653 40.4 PK 325 -23.9 -9.5 39.5 54 -14.5 74 -34.5
2 22.996 42.6 PK 33.6 -23.2 -9.5 43.5 54 -10.5 74 -30.5
3 25.047 43.77 PK 34 -22.6 -9.5 45.7 54 -8.3 74 -28.3
7 19.539 40.03 PK 325 -24.2 -9.5 38.8 54 -15.2 74 -35.2
4 22.13 42.03 PK 333 -23.5 -9.5 42.3 54 -11.7 74 -31.7
5 24.048 44.03 PK 33.6 -22.8 -9.5 45.3 54 -8.7 74 -28.7
6 24.934 43.43 PK 34 -22.6 -9.5 45.33 54 -8.7 74 -28.7

PK - Peak detector

18-26G corr limit.DAT 30915 5 Sep 2014
Rev 9.5 03 Jul 2014

Note: Tests were performed with the antenna at a 1m test distance from the EUT.
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 14U18649-E1B

DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA

IC: 1000X-MRA

LINE 1 RESULTS

UL Fremont, CA CE Room 27 Aug 2814 14:05. 48

Conducted RFI Voltage

Froject No:14U18649

Client Nome:Intel Corporotion
Madel/Device EUT / Loptop / Debug Boord
Test Uolt/Freq: 128y / GBHz BLE

Test By:T. logoner

{CISPR 22iClass B fAvg

Line-L1 dBul

: 1: : : N :1 tﬂ
Frequency L[MH=z]

Ronge [MHz] Det REWCHZ] VBWCHz] - Suweep Label Ronge [MHz] Det  RBMCHz] UBWCHz]  Sweep Labe
I:.15-38 P/ Ik néa Aol Btz Line-L1

File: CISPR B BLE wotch |optop debug koord.DAT
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REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

WORST EMISSIONS

LINE 1 DATA

Line-L1 0.15 - 30MHz

Trace Markers

Marker  Frequency Meter Det T241LL1 LC Cables Corrected CISPR 22 Margin to CISPR 22 Margin to

(MHz) Reading (dB) 1&3 Reading Class B QP Limit Class B Avg Limit
(dBpv) (dB) dBuv Limit (dB) Limit (dB)

1 .15 55.92 QP 14 0 57.32 66 -8.68

2 .15 41.74 Av 1.4 0 43.14 - - 56 -12.86

5 .5415 42.16 PK 3 0 42.46 56 -13.54

6 .5415 32.47 Av 3 0 32.77 - - 46 -13.23

7 .9105 33.51 PK 3 0 33.81 56 -22.19

8 .9105 24.3 Av 3 0 24.6 - - 46 -21.4

9 14.613 28.75 PK 2 2 29.15 60 -30.85

10 14.613 16.57 Av 2 2 16.97 - - 50 -33.03

11 18.06 37.53 PK 3 2 38.03 60 -21.97

12 18.06 21.54 Av 3 2 22.04 - - 50 -27.96

PK — Peak detector
Av — Average detector
QP - Quasi-Peak detector
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REPORT NO: 14U18649-E1B

DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA

IC: 1000X-MRA

LINE 2 RESULTS

UL Fremont, CA CE Room

27 Aug 26814 14:H5: 88
Conducted RFI Uoltage

Project No:14U18649

Client Nome:Intel Corporotion
Model/Device EUT / Loptop / Debug Boord
Test Uolt/Freq:i28v / bBHz BLE

Test By:T. Waganer

Line-LZ dBul

‘l:
Frequency [MHz]

Renge [HHz] Det  RBULHz] VBWCHz]  Sweep Label Range [HHz] Det  REWCHzI UBWCHz]  Sweep Labe!
I:.15-38 P/ Ok n'a Ae/d SkHz Line-L1

File: CISPR B _BLE wotch loptop debug board.DAT

Page 47 of 55

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 14U18649-E1B DATE: SEPTEMBER 14, 2014
FCC ID: 2AB8ZMRA IC: 1000X-MRA

WORST EMISSIONS

Line-L2 0.15 - 30MHz

Trace Markers

Marker  Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin to CISPR 22 Margin to

(MHz) Reading (dB) 2&3 (dB) Reading Class B QP Limit Class B Avg Limit
(dBuv) dBpv Limit (dB) Limit (dB)

3 .15 55.91 QP 15 0 57.41 66 -8.59

4 .15 39.71 Av 1.5 0 41.21 - - 56 -14.79

13 .537 40.04 PK 3 0 40.34 56 -15.66

14 .537 30.42 Av 3 0 30.72 - - 46 -15.28

15 1.5405 32.85 PK 2 1 33.15 56 -22.85

16 1.5405 22.32 Av 2 d 22.62 - - 46 -23.38

17 10.3155 26.69 PK 2 2 27.09 60 -32.91

18 10.3155 14.53 Av 2 2 14.93 - - 50 -35.07

19 14.658 28 PK 3 2 28.5 60 -31.5

20 14.658 16.24 Av 3 2 16.74 - - 50 -33.26

21 18.1995 37.99 PK 3 2 38.49 60 -21.51

22 18.1995 18.02 Av 3 2 18.52 - - 50 -31.48

PK — Peak detector
Av — Average detector
QP - Quasi-Peak detector
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