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1 Assessment

The following device was evaluated against the applicable criteria specified in FCC rules Parts
15.247 of Title 47 of the Code of Federal Regulations and the relevant IC standard RSS-210 issue
8, Annex 8. No deviations were ascertained.

Company Description Model #
Intel 4.7-inch Smartphone with
Intel Corporation GSM,GPRS,EDGE,UMTS,HSPA+,LTE, WLAN, BT EP110
and GPS radios

Digitally signed by
Franz Engert
Responsible for Testing Laboratory: E’_’\‘G ;”;frcagEEC”g‘Kﬂm

o - ou=Com lience,
L,OW(;/ p

2

email=franz.
engert@cetecom.com
Franz Engert Date: 2014.12.15
2014-11-24 Compliance (Compliance Manager) 16:00:43 0800
Date Section Name Signature
Responsible for the Report: Digitally signed by

- Jennifer Huang
J e n n Ifer DN: cn=Jennifer Huang,
c=US, o=cetecom,
ou=emc, email=jennifer.
Jennifer Huan H g huang@cetecom.com
. . g A u an Date: 2014.12.15
2014-11-24 Compliance (Compliance Technician) 16:07:51 -08'00"

Date Section Name Signature

The test results of this test report relate exclusively to the test item specified in Section3.
CETECOM Inc. USA does not assume responsibility for any conclusions and generalizations drawn from the test results with
regard to other specimens or samples of the type of the equipment represented by the test item. The test report may only be

reproduced or published in full. Reproduction or publication of extracts from the report requires the prior written approval of
CETECOM Inc. USA.
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2.1 Identification of the Testing Laboratory Issuing the Test Report

Company Name: CETECOM Inc.

Department: Compliance

Address: 411 Dixon Landing Road
Milpitas, CA 95035
US.A.

Telephone: +1 (408) 586 6200

Fax: +1 (408) 586 6299

Compliance Manager:

Franz Engert

Responsible Project Leader:

Rami Saman

2.2 ldentification of the Client

Applicant’s Name: Intel Corporation

Street Address: 2200 Mission College Blvd
City/Zip Code Santa Clara / 95054
Country USA

Contact Person:

Christine Ryan

Phone No. 408 300 2167
Fax: 408-765-2336
e-mail: Christine.m.ryan@intel.com

2.3 ldentification of the Manufacturer

Manufacturer’s Name:

Same as Applicant

Manufacturers Address:

City/Zip Code

Country
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3 Equipment under Test (EUT)

3.1 Specification of the Equipment under Test

3.2 General specification of EUT

Marketing Name /

Intel 4.7-inch Smartphone / EP110

Model No:

HW Version : PR2

FCC-ID: 02Z-EP110
1C-1D: 1000W- EP110

Product Description:

Intel 4.7-inch Smartphone with
GSM,GPRS,EDGE,UMTS,HSPA+,LTE, WLAN, BT and GPS radios

Rated Operating Voltage /
Power Supply:

3.6 Vmin/3.8 Vnom/4.2 Vmax;
Rechargeable lithium-ion battery

Rated Operating temperature
range:

-100C to +550C

Test Sample:

Prototype

Radios included in the device:

1. Cellular Radio
GSM 850/900/1800/1900 MHz
GPRS / EDGE Multi-slot class 33 operation
WCDMA / HSPA+ 850/900/1700/1900/2100 MHz
LTE 700/800/850/900/1700/1800/1900/2100/2600 MHz
2. WLAN ISM band, U-NII bands
3. Bluetooth BDR/EDR/LE

4. GPS

3.3 Detailed specification of EUT in scope of this report

Operating Frequency bands:

2400 — 2483.5 MHz (ISM)

Channel Bandwidths:

1MHz

Modes of Operation

Adaptive frequency hopping on 79 channels

Technology/ Type(s) of
Modulation:

Bluetooth v2.0/ GFSK, = /4 DPSK, 8DPSK

Antenna info:

Internal Monopole (PCB)
-3.7dBi @ 2.4GHz

Nominal Conducted Output | GFSK 8dBm
Powers from manufacturing |7 /4 DPSK 7dBm
process: 8DPSK 7dBm
Maximum tune up tolerance +2dB

in manufacturing process:
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Test Report #:
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3.4 ldentification of the Equipment Under Test (EUT)

EUT # Serial Number HW Version SW Version Notes/Comments
4.4.4 KTU84P main Radiated and
1 INV141400717 PR2 engineering 53181-
Conducted RF Sample
dev-keys
4.4.4 KTU84P main

engineering 53181- | RF Conducted Sample

2 INV141401015 PR2
dev-keys
3.5 Identification of Accessory equipment
STE # Type Manufacturer Model Serial Number
1 AC/DC Adapter Salcomp SC1402 1309500144736
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4 Subject of Investigation

The objective of the measurements applied by CETECOM Inc. was to establish compliance of the EUT
as described under Ch. 3 of this Test Report, with the applicable criteria specified in FCC rules Part
15.247 of Title 47 of the Code of Federal Regulations and Radio Standard Specification RSS-210 Issue 8
of Industry Canada.

This test report is to support a request for new equipment authorization under the FCC ID O2Z-EP110
and IC 1D 1000W-EP110.

According to Public Notice “DA 00-705: March 30, 2000” testing of FHSS systems shall consider
modulation and packet type of the signal:

All testing against power limits has been performed for the three supported modulations except the
radiated and AC power line emissions which have been tested only on the highest conducted output
power modulation GFSK (see results). All testing has been performed on the longest packet type (5) only
as this has influence only on the duty cycle and not on the power. See below.

1DH1 -> 8.32dBm:

65 RBW 2 MHz Marke
*VBW 10 MHz

Ref 20.5 dBm *Att 15 dB SWT 5 ms

20 Offget 0.4 as

LVL

3DB

Center 2.402 GHz 500 ns/

Date: 24.NOV.2014 17:15:48
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1DH3 -> 8.30dBm:

RBW 2 MHz

*VBW 10 MHz

*Att 15 dB SWT 10 ms

Ref 20.5 dBm
20 offfet 0.4 dB
=
11
12
-1 3C
14
-1 5C

Center 2.402 GHz

Date: 24.NOV.2014 17:18:14

@

1 ms/

1DHS5 -> 8.36dBm:

REBW 2 MHz

*VBW 10 MHz

Ref 20.5 dBm *Att 15 dB SWT 10 ms
o Offfet 0 daB
i b sGL.
VL

A4

i

Center 2.4

Date: 24.NOV.2014 17:19:38

02 GHz

CETECOM
g
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5 Summary of Measurement Results
Temperature
Test Specification Test Case and Voltage Mode Pass | Fail NA NP Result
Conditions
815.247(a)(1) Carrier Frequency . .
RSS210 A8.1(b) Separation Nominal GFSK u a a O Complies
815.247(a)(1) Number of . - .
RSS210 A8.1(d) | Hopping Channels|  Nominal GFSK O | 0| O | Complies
. GFSK
§15.247(a)(2)(iii) Time of . .
RSS210 A8.3(1) occupancy Nominal 1/4DQPSK u O O O Complies
8DPSK
GFSK
815.247(a)(1) Spectrum . .
RSS210 A8.1(a) Bandwidth Nominal 1/4DQPSK u O O O Complies
8DPSK
Maximum Peak GFSK
R§slsszig7/§%)gl()z) Conducted Output Nominal n/4DQPSK u O a O Complies
) Power 8DPSK
GFSK
§15.247(d) Band edge . .
. Nominal 1/4DQPSK u a a O Complies
RSS210 A8.5 compliance- 8DPSK
TX Spurious
SIS emissions- Nominal 8-DPSK O O O | Note 1
RSS210 A8.5
Conducted
§§i-§22397(((;)) TX Spurious
: emissions- Nominal 8-DFSK u O O O Complies
RSS210 A8.5 Radiated
RSS-Gen 8.9
AC Conducted
R%gé%:](g)g Emissions Nominal 8-DPSK u O O O Complies
) <30MHz

Note: NA= Not Applicable; NP= Not Performed.

1. Conducted spurious emissions test against non-restricted band limits is NOT PERFORMED since radiated spurious
emissions against more stringent restricted band limits over the complete measurement range (9kHz to 26GHz) is

passed.
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6 Measurements

6.1 Measurement Uncertainty

i Uncertainty i
Unc_:ertalnty inindB Un(_:ertalnty Uncertainty in
indB . indB
) radiated . dB Conducted
radiated 30MHz - radiated > measurement
<30MHz 1GHz
1GHz
standard deviation k=1 2.48 1.93 2.16 0.63
95% confidence interval in
dB 4.86 3.79 4.23 1.24
95% confidence interval in
dB in delta to Result
+-2.5dB +-2.0dB +-2.3dB +-0.7dB

6.2 Test Conditions

Temperature: 19°C to 25°C;

Operating Voltage: 3.8V for radio measurements;

Operating Voltage: 4.2V for emission measurements due to connected charger;
Relative Humidity 20% to 50%
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6.3 Radiated Emissions Measurement Setup and Procedure

The radiated measurement is performed according to:
ANSI C63.4 (2009)
ANSI C63.10 (2009)

e The exploratory measurement is accomplished by running a matrix of 16 sweeps over the
required frequency range with R&S Test-SW EMC32 for 4 positions of the turntable, two
orthogonal positions of the EUT and both antenna polarizations. This procedure exceeds the
requirement of the above standards to cover the 3 orthogonal axis of the EUT. A max peak
detector is utilized during the exploratory measurement. The Test-SW creates an overall
maximum trace for all 16 sweeps and saves the settings for each point of this trace. The
maximum trace is part of the test report.

e The 10 highest emissions are selected with an automatic algorithm of EMC32 searching for
peaks in the noise floor and ensuring that broadband signals are not selected multiple times.

e The maxima are then put through the final measurement and again maximized in a 90deg range
of the turntable, fine search in frequency domain and height scan between 1m and 4m.

e The above procedure is repeated for all possible ways of power supply to EUT and for all
supported modulations.

¢ In case there are no emissions above noise floor level only the maximum trace is reported as
described above.

e The results are split up into up to 4 frequency ranges due to antenna bandwidth restrictions. A
magnetic loop is used from 9kHz to 30MHz, a Biconlog antenna is used from 30MHz to 1GHz,
two different horn antennas are used to cover frequencies up to 40GHz.
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: Test Setup for 30M-1GHz Measurements B |
| A :
I Height Scan |
| 1-4m |
| I
| - I
| I
| 3 m Distance I
| < > |
[ ‘ I
I || | | I
| EuTat ] ‘ I
I 8ocm I
| 4 I
| BiLog I
I Measurement Antenna | | |
: Turn-Table :
l |
II Chamber Ground plane )

EMI Receiver
r-———m—mm=-----"-"-N-F"""""-"-"""-_-_-------_-nm-n--—--—n - === I
: Test Setup for >1GHz B |
I A :
' |
' |
I
| Height Scan :
| 3m Distance 1-4m |
| < > I
' |
' |
' |
I
| EUT at '
| 80cm |_| Horn |
I | | Measurement Antenna I

I
' |
| Turn-Table I
' |
' |
' |

EMI Receiver |
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6.3.1 Sample Calculations for Radiated Measurements

6.3.1.1 Field Strength Measurements:
Measurements from the Spectrum Analyzer/ Receiver are used to calculate the Field Strength, taking
into account the following parameters:

1. Measured reading in dBuV

2. Cable Loss between the receiving antenna and SA in dB and

3. Antenna Factor in dB/m

FS (dBuV/m) = Measured Value on SA (dBuV) + Cable Loss (dB) + Antenna Factor (dB/m)
Eg:

1000 80.5 3.5 14 98.0

All radiated measurement plots in this report are taken from a test SW that calculates the Field Strength
based on the above equation.

6.3.1.2 Power Measurements using Substitution Procedure:

The measurement on the Spectrum Analyzer is used as a basis for the Substitution procedure.

The EUT is replaced with a Signal Generator and an antenna. The setting on the Signal Generator is
varied until the Spectrum Analyzer displays the original reading. EIRP is calculated as-

EIRP (dBm)= Signal Generator setting (dBm)- Cable Loss (dB)+ Antenna Gain (dBi)
Eg:

1000 95.5 24.5 6.5 0 3.5 27.5
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6.4 Conducted Measurement Setup and Procedure

CETECOM™
g

Test Setup for Conducted Measurements

Attenuator
]
| S

Spectrum
Analyzer
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7 Maximum Peak Conducted Output Power

7.1 Limits:

Maximum Peak Conducted Output Power:
FCC §15.247 (b)(1): 1W

IC RSS-210 issue 8, annex 8.4(2): 1W
EIRP:

IC RSS-210 issue 8, annex 8.4(2): 4W

7.2 Test Procedure
Refer to DA 00-705:2000

Peak Output Power
Use the following spectrum analyzer settings:
Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel

RBW > the 20 dB bandwidth of the emission being measured

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Use the marker-to-peak function to set the marker to
the peak of the emission. The indicated level is the peak output power (see the
NOTE above regarding external attenuation and cable loss). The limit is specified

in one of the subparagraphs of this Section. Submit this plot. A peak responding
power meter may be used instead of a spectrum analyzer.
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7.3 Test Data:

CETECOM
g

Maximum Peak Conducted Output Power for packet type

DH5 (dBm)
Frequency (MHz)
Modulation
2402 Diagram no. 2441 Diagram no. 2480 Diagram no.
GESK 784 CPP_2402 of 6.84 CPP_2441 of 6.95 CPP_2480 gof
sk_dh5 sk_dh5 sk_dh5

CPP_2402_2 CPP_2441 2 CPP_2480 2

n/4 DPSK 7.18 dhs 6.77 ah5 6.09 ahs
CPP_2402_3 CPP_2441 3 CPP_2480_3

8-DPSK 7.35 ah5 6.95 ah5 6.30 ahs

7.4 Measurement Result

Pass.
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7.5 Test Data/plots:

Conducted Peak Power Ch.0 /2402 MHz -GFSK (DH5)

Spectrum @] |':%1 l

Ref Level 16.00 dBm @ RBW 1 MHz

Att 35 dp SWT 1.9 ps & ¥BW 3 MHz Mode Auto FFT Input 1 DC
Count 1007100

@ 1aP Max

M1[1] 7.84 dBm

M1 2.401847520 GHz

10 dBm
.-'—'_'_'_'L-—‘_‘_‘—n—._

. / \
e / S~

-20 dBm

<30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 10001 pts Span 5.0 MHz
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Conducted Peak Power Ch.39 /2441 MHz -GFSK (DH5)

ﬁ Spectrum @] [@]

Ref Level 15.00 dBm @ RBW 1 MHz
Att 35dB SWT 19 ps @ VYBW 3 MHz Mode Autoc FFT  Input 1 DC
Count 100/100
@ LAP May
M1[1] 6.84 dBm
10 dem hil 2.441148990 GHz
|

_"_._‘_‘___‘

0 dem

-10 dBm /

-30 dBm

-40 dBm

-50 dBm

-60 dBrmn

-70 dBm

-80 dBm

CF 2.441 GHz 10001 pts Span 5.0 MHz
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Conducted Peak Power Ch.78 /2480 MHz -GFSK (DH5)

Spectrum @] |':%1 l

Ref Level 16.00 dBm @ RBW 1 MHz

Att 35 dE SWT 1.9ps @ VBW 3 MHz Mode &uta FFT  Input 1 DC

Count 100/100
@1AP Max

M1[1] 6.95 dBm
10 dBm b1 2.479834020 GHz
¥ ]
0 dBm
-10 dem

-20 dBm

Z30 dBm

-40 dBrm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 10001 pts Span 5.0 MHz
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Conducted Peak Power Ch. 0 /2402 MHz -nt / 4 DPSK (2-DH5)

Att
Count 100/100

Spectrum @]

CETECOM
g

(=]

Ref Level 16.00 dBm @ RBW

1 MHz

35dB  SWT 1.9 ps & VYBW 3 MHz

Mode Auto FFT  Input 1 DC

@14P Max

10 dBm

[v11

M1[1]

0 dBm

]

.—-—'—'d_'L"—‘_‘—'—-._

"\\\

7.18 dBm
2.401876010 GHz

-10 dBm

-20 dBm

S~

o

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

10001 pts

Span 5.0 MHz
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Conducted Peak Power Ch. 39 /2441 GHz -n / 4 DPSK (2-DH5)

Att
Count 100/100

Spectrum @]

CETECOM
g

=)

Ref Level 16.00 dBm @ RBW 1 MHz
35 dB SWT 1.9 ps & ¥BW 3 MHz Mode Auto FFT

Input 10DC

@ 14P Max

10 dBm

k]

0dem

._-—-—ﬁ—h_'_‘—‘—-—-_._

mM1[1]

—\\\-‘

6.77 dBm
2.441120490 GHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-50 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

10001 pts

Span 5.0 MHz
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Conducted Peak Power Ch.78 /2480 MHz -n / 4 DPSK (2-DH5)

Att
Count 100/100

Spectrum @]

Page 24 of 72 CETECOM

=

Ref Level 16.00 dem @ RBW 1 MHz

35 dE SWT 1.9 ps & ¥YBW 3 MHz Mode suto FFT

Input 1DC

@ 1AP Max

10 dBm

M1[1]

0 dBm

_.-—-—'—'_'_"'_‘—‘—-—-—._._'

6.09 dBm
2.479865510 GHz

-10 dBm

-20 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

10001 pts

Span 5.0 MHz
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Conducted Peak Power Ch. 0 /2402 MHz -8DPSK (3-DH5)

Spectrum @] |':%1 |

Ref Level 16.00 dBm @ RBW 1 MHz

Att 35 dB SWT 1.9 ps & ¥YBW 3 MH:z Mode Auto FFT Input 1DC
Count 1007100

@ 1AP Max

M1[1] 7.35 dBm
10 dBm [ 2.401978500 GHz

_.—-—'d_'_'J_'_'_‘—‘——-_.

] T

0 dem / \
-10 dBm / \
-20 dBm

S~

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 10001 pts Span 5.0 MHz
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Conducted Peak Power Ch 39 /2441 MHz -8DPSK (3-DH5)

Att
Count 100/100

Spectrum @]

CETECOM
g

=

Ref Level 15.00 dBm @ RBW 1 MHz
35dB SWT 1.9ps & VBW 3 MHz Mode Auto FFT  Input 1 DC

@ 1AP Max

10 dBm

M1[1]

0 dBm

e f—l_—ﬂhi\\

6.95 dBm
2.440964500 GHz

-10 dBm

o

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBm

-80 dBm

CF 2.441 GHz

10001 pts

Span 5.0 MHz




Test Report#: EMC_ INTEL_054_14001_15.247_BT_Rev2 FCC ID: 02Z-EP110
Date of Report : 2014-11-24 Page 27 of 72 CETECOM™

Conducted Peak Power Ch. 78 /2480 MHz -8DPSK (3DH5)

ﬁ Spectrum @] [@]

Ref Level 16.00 dBm @ RBW 1 MHz

Att 35 dB SWT 1.9 ps & ¥BW 3 MHz Mode Auto FFT Input 1DC
Count 1007100

@1aF Max

M1[1] 6.30 dBm

10 dBm 2.479956500 GHz
‘_'_._'_,_.J—-—._‘_‘_‘_‘_‘-

-
Y
e

0dem

-10 dBm

-20 dBm

-30 oEm

-40 dBm

-50 dBm

-60 dBm

=70 dBm

-80 dBm

CF 2.48 GHz 10001 pts Span 5.0 MHz
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8 Band Edge Compliance & Restricted and Non-restricted Band Edge

8.1 Limits:

815.247/15.205 & RSS-210 A8.5/RSS-GEN 8.9/8.10

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

IMHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-515
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 255-25067 1300 - 1427 B.025-85
417725 -4.17775 375-3825 1435 -1626.5 9.0-92
420725 -4.20775 73-746 16455 - 1646.5 93-95
8.215-6.218 T4.8-752 1660 - 1710 10.6-12.7
6.26775 - 6.26825 108 -121.94 17188-17222 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 1447 -145
8.291-8.294 1499 - 150.05 2310 - 2390 1535-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5-2500 17.7-214
8.37625 - B.3B6TS 156.7-156.9 2690 - 2900 22.01-2312
8.41425 - 8.41475 162.0125-167.17 3260 - 3267 23.6-240
12.29-12.293 167.72-173.2 3332 -3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8- 3338 36.43 - 36.5
12.57675-12.57725 322-3354 3600 - 4400 @
1336-13.41

*PEAK LIMIT= 74dBuV/m (-21.2 dBm)
*AVG. LIMIT= 54dBpV/m (-41.2 dBm)

FCC15.247 (d)

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.
If the transmitter complies with the conducted power limits based on the use of RMS averaging over a
time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in §15.209(a)
is not required. In addition, radiated emissions which fall in the restricted bands, as defined in
815.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see

§15.205(c)).
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RSS-210 A8.5

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.
If the transmitter complies with the conducted power limits based on the use of RMS averaging over a
time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB.

8.2 Test Procedure

8.2.1 For non-restricted bands from DA 00-705:2000

Band-edge Compliance of RF Conducted Emissions
Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the emission operating on the
channel closest to the bandedge, as well as any modulation products which fall
outside of the authorized band of operation

RBW =2 1% of the span

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Set the marker on the emission at the bandedge, or on
the highest modulation product outside of the band, if this level is greater than
that at the bandedge. Enable the marker-delta function, then use the marker-to-peak

function to move the marker to the peak of the in-band emission. The marker-delta
value now displayed must comply with the limit specified in this Section. Submit
this plot.

Now, using the same instrument settings, enable the hopping function of the EUT.
Allow the trace to stabilize. Follow the same procedure listed above to determine
if any spurious emissions caused by the hopping function also comply with the
specified limit. Submit this plot.

8.2.2 For restricted bands according to 15.35:

RBW = 1MHz (no relaxation because high channel more than 2MHz from limit line)
VBW  >3xRBW

Detector = Peak/Average

8.3 Measurement Result
Pass.
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8.4 Test Data/plots:

8.4.1 Lower Band edge non restricted

Lower band edge peak -GFSK modulation (Hopping Disable)

Spectrum @] |mv1 l

Ref Level 20.00 dBm @ RBW 100 kHz

Att 35dB  SWT 19 ps & YBW 200 kHz Mode suto FFT  Input 1 DC
Count 100/100

@ 1aP Max
D2[1] 52.78 dB
2.158800 MHz
M1[1] Dz -45.20 dBm

2.400000000 GHz

-
/N

01 -12.720 dBm / ll\

CF 2.4 GHz 10001 pts Span 10.0 MHz
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Lower band edge peak -GFSK modulation (Hopping Enable)

Spectrum

Ref Level 20.00 dBm
& ALt 35 dp
Count 100/100

®]

CETECOM
g

=

@ RBW 100 kHz
SWT 19 ps @ VBW 200 kHz

Mode aAuto FFT

Input 1 DC

@® LAF Max

10 dBm

D2[1]

0 dem

M1[1]

Dz

2.158800 MHz

/"\’\ 2.40}3&'&%]0!] G7It

54.60 dB

-47.09 dBm

-10 dBm

/

N/

N

N\

D1 -12.720

-20 dBm

J

dBrn

/

-30 dBm

-40 dBm

-50 dBm

-60 dBm

N N

-70 dBm

CF 2.4 GHz

10001 pts

Span 10.0 MHz
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Lower band edge peak - a/4 DPSK modulation (Hopping Disable)

Spectrum @] |:%1 |
Ref Level 20.00 dBm @ RBW 100 kHz
j& ALt 35 de SWT 19 ps @ ¥BW 200 kHz Mode Auto FFT Input 1DC
Count 1005100
@ 14P Max
M1[1] -44.17 dBm
2.399511000 GHz
10 dBm D2[1] 48.99 dB
D2 2.644700 MHz
0 dBrm /Jm
-10 dBm {
D1 -15.180 dem I{
-20 dem /
-30 dBm /’n‘“ i vﬂu\\
-40 dem Tt / ‘\n
o Af}f\»\,\ "\/f\\rﬂ
WWW
-60 dBm
-70 dBm
CF 2.4 GHz 10001 pts Span 10.0 MHz
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Lower band edge peak - a/4 DPSK modulation (Hopping Enable)

Spectrum @]

CETECOM
g

=

Ref Level 20.00 dBm @ RBW 100 kHz

Att 35dE SWT 19 ps @ ¥BW 200 kHz  Mode Auto FFT  Input 1 DC
Count 100/100

@14P Max

M1[1]

D2[1]
D2

M oy

-44.21 dBm
2.399507296 GHz
49.11 dB
2.648500 MHz

w

D1 -15.180 dBm frf

£~

.

CF 2.4 GHz 10001 pts

Span 10.0 MHz
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Lower band edge peak - 8DPSK modulation (Hopping Disable)
Spectrum @] |':%1 |
Ref Level 20.00 dBm @ RBW 100 kHz
= ALL 35 de SWT 19 ps & YBW 200 kHz Mode Auto FFT  Input 1 DC
Count 1007100
@ L1aP Max
M1[1] -43.40 dBm
2.399492804 GHz
10 dBm D2[1] 50.19 dB
Dz 2.665000 MHz
0 dem /’vjwwk‘“\
-10 dBm H -\
D1 -15.220 dBm ! \
-20 dBm / \
e /nw p/‘\\
-40 dBm
Rl \ﬁJ\
-50 dBm /_\/M \_{\
-l m
-70 dBm
CF 2.4 GHz 10001 pts Span 10.0 MHz
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Lower band edge peak - 8DPSK modulation (Hopping Enable)

E Spectrum @] [@]

Ref Level 20.00 dBm @ RBW 100 kHz
& ALt 35 dB SWT 19 ps @ VBW 200 kHz Mode Auto FFT Input 1DC
Count 100100
@1aP Max
D2[1] 50.282 dB
2.665000 MHz
10 dBm M1[1] -45.40 dBm|

D2 2.399492804 GHz

0 derm A ﬂnﬁvﬁmﬂ"‘\m ]

/ K v
-10 dBm

01 -15.220 dBm fr
-20 dem /
-30 dem /nﬂ\rv\“rv
-40 dBm

-50 dBm W\r/
T At Pt A

-50 dBm

=70 dem

CF 2.4 GHz 10001 pts Span 10.0 MHz
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8.4.2 Upper Band edge restricted

Channel 19 Restricted band peak -8-DPSK modulation -3DH5 (Hopping Disabled)

® +RBW 100 kHz Marker 1 [T1 ]
* VBW 1 MHz -55.72 dBm

Ref 16 dBm *Att 25 dB SWT 10 ms 2.483500000 GH=z
Offget 1 B
[—10
o
LVL

[——-10
[——20
[——-30
=40 DI —41.7 dbBm 3DB
[——-50
|

b e o B oS s Nt p oottt S o Kpidenfob Wi ] e it
[——60 - M a2
--70
[——80
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 14.0CT.2014 16:26:05

Note:

The above plot passes peak measurement against the average limit (-41.2dBm). Thus average
measurement is not performed.

In order to correct the limit to the specified RBW of 1MHz 10dB = 10 x 1og10(1000kHz/100kHz) must
be subtracted. According to the DTS KDB another 2dB must be subtracted to account for a minimum
gain of 2dBi. This results in a limit line at -53.2dBm.



Test Report #: EMC_ INTEL_054_14001_15.247_BT_Rev2 FCC ID: 02Z-EP110
Date of Report : 2014-11-24 Page 37 of 72 CETECOM™

Chennel 79 Restricted band peak -8-DPSK modulation -3DH5 (Hopping Enable)

® *RBW 100 kHz Marker 1 [T1 ]
* VBW 1 MHz 58.6 C bes

Ref 16 dBm *Att 25 dB SWT 10 ms 2.483685096

[—10

LVL

--20

--30

=40 D1 —41.7% dem 3DB

~-50

M‘JJ s dd P s P 1
el LAk e

--70

--80

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 14.0CT.2014 16:32:53

Note:

The above plot passes peak measurement against the average limit (-41.2dBm). Thus average
measurement is not performed.

In order to correct the limit to the specified RBW of 1MHz 10dB = 10 x 1og10(1000kHz/100kHz) must
be subtracted. According to the DTS KDB another 2dB must be subtracted to account for a minimum
gain of 2dBi. This results in a limit line at -53.2dBm.
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9 20dB Bandwidth / 99% Bandwidth

9.1 Limits:

815.247 (a) (1), RSS-210 A8.1 (d)

Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel carrier
frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel,
whichever is greater, provided the systems operate with an output power no greater than 125 mW.

9.2 Test Conditions:

Tnom: 21°C; Vnom: 3.8 VV
Hopping OFF

Testing was done on all 3 modulations with different packet types as described in the table below.

Modulation Packet Type
GFSK DH5

n /4 DPSK 2-DH5

8 DPSK 3-DH5

9.3 Test Procedure
Measurement according to DA 00-705:2000

Spectrum Analyzer settings:

Span: approximately 2 to 3 times the 20 dB bandwidth, centered on the hopping channel
RBW 2> 1% of the 20 dB bandwidth

Sweep Time: Auto

Detector = peak

Trace = max. hold
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9.4 Test Data:

20dB Bandwidth

Modulatio Frequency (MHz)
n

(Packet 2402 Diagram no. 2441 Diagram no. 2480 Diagram no.

Type)

GFSK

(Dis) | 10646 | BW 2402 Gh5 | 10634 | BW 2441 0h5 | 1634 | BW_2480 oS
"g_gﬂg‘ 13571 |BW_2402 2dh5| 13610 |BW 2441 2dh5| 13553 |BW_2480 2dh5
??:_DDP:; 13355 |BW_ 2402 3dh5| 13403 |BW 2441 3dh5| 13325 |BW_2480_3dh5

Measurement Uncertainty: £10 kHz

9.5 Measurement Result
Pass.
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9.6 Test Data/plots:
20dB Bandwidth GFSK 2402MHz
Spectrum @] lmvl|
Ref Level 16.00 dBm @ RBW 50 kHz
Att 35dE SWT 37.8pus @ VBW 200 kHz Mode auto FFT  Input 1 DC
Count 100/100
@1AP Max
M1 M1[1] 7.51dBm
10 dBm 2.402157780 GHz
,_//'V\'\/'\ ndB 20.00 dB
0 d&m 7 \Qy:hﬁ\ 1.064590000 MHz
or 2256.4
10 dBm }; 2 o 12\
-20 dBm A/ \,\M
-30 dBm _)/J ~ ,_,,\\j
| aecter
-50 dem
-60 dBm
-70 dEem
-80 dBem
CF 2.402 GHz 10001 pts Span 3.0 MHz
rarker
Type | Ref | Trc | X-value | ¥-value |  Function | Function Result |
M1 1 2,40215778 GHz 7.51 dBm ndB down 1.06459 MHz
T1 1 2.40146155 GHz -12.48 dBm ndB 20.00 dB
T2 1 2,40252615 GHz -12.49 dem 0 factor 22E6.4
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20dB Bandwidth GFSK 2441MHz

E Spectrum @] [@]

Ref Level 16.00 dBm @ RBW G50 kHz
& Att 25 dR SWT 37.8 ps @ VBW 200 kHz Mode Auto FFT  Input 1 DC
Count 1007100
@ 1AP Max
M1i[1] 6.62 dBm
10 dem i

2.441151480 GHz
o b J/‘\’"\’\_/\ ndBb 20.00 dB

7 Bw 1.063390000 MHz
10 dbm }L//f Qfactor _, 2295.6

-20 dBm
-30 dBm o~ ~/J \’\x
| a5dEr— “\

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 10001 pts Span 3.0 MHz
Marker
Type | Ref | Trc | ¥-value | ¥-value | Function | Function Result |
M1 1 2,44115148 GHz §.62 dBm ndB down 1.06339 MHz
T1i 1 2.44045645 GHz -13.37 dBm ndg 20.00 de
TZ 1 2,44151935 GHz -13.40 dBm Q factor 2295.6
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20dB Bandwidth GFSK 2480MHz

E Spectrum @] [@]

Ref Level 16.00 dBm @ RBW 50 kHz
j& ALt 35 de SWT 37.8 ps @ VBW 200 kHz Mode Auto FFT  Input 1 DC
Caount 100100
@1aP Max
M1[1] 6.62 dBm
10 dBm b1

2.480144290 GHz
n/_/*‘*"""\./'\ ndB 20.00 dB
0 dBm 7 ~ Bw 1.063390000 MHz
-10 dBm ] 2 s
-20 dBm /
-30 dBm F/_/_\,\_

0 ™

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 10001 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
Il 1 2.48014429 GHz 6.62 dBm ndB down 1.06339 MHz
Tl 1 2.47944866 GHz -13.36 dBm ndg 20.00 de
T2 1 2.48051205 GHz -13.36 dBm O factor 2332.3
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20dB Bandwidth zt / 4 DPSK 2402MHz

E’ Spectrum @] [@]

Ref Level 15.00 dBm @ RBW 50 kHz
o att 35 0B SWT 37.8 ps @ VBW 200 kHz  Mode Auto FFT  Input 1DC
Count 100/100
@ 1AP Max
M1[1] 4.15 dBm
10 dBm T 2.402004200 GHz
AN NdB 20.00 dB
0 dBrmn ~ 1.357060000 MHz

|~
Q factor 1770.0)
-10 dBm %_/ \_{{
-20 dBm / \_‘
-30 dBm
"—\--'“’\r\

-40 dBrm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 10001 pts Span 3.0 MHz
Marker
Type | Ref | Trc | ¥-value Y-value |  Function | Function Result |
M1 1 2.4020042 GHz 4,15 dBm ndB down 1.35706 MHz
T1 1 2.40131487 GHz -15.86 dBm ndB 20,00 dB
TZ 1 240267193 GHz -15.85 dBm 3 factor 1770.0
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20dB Bandwidth zt / 4 DPSK 2441MHz

E Spectrum @] [@]

Ref Level 16.00 dBm @ RBW &0 kHz
s Att 35dB  SWT 37.8 ps @ YBW 200 kHz Mode Auto FFT  Input 1DC
Count 100/100
@®14P Max
M1[1] 4.54 dBm
10 dBm b 2.440998500 GHz

0 dem f,/\,_)\_ , ndB 20.00 dB

/w/ [~ ~ 1.360960000 MHZz

4 Q factor 1793.6
-10 dBm

-20 dBm IF}/_/ b\k

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

GF 2.441 GHz 10001 pts Span 3.0 MHz
Marker
Type | Ref | Tre | X-value Y-value |  Function | Function Result |
M1 1 24409935 GHz 4.54 dBm ndB down 1.36096 MHz
T1 1 2. 44031157 GHz -15.45 dBm ndg 20.00 dB
T2 1 2. 44167253 GHZ -15.48 dBm Q factor 1793.6




Test Report#: EMC_ INTEL_054_14001_15.247_BT_Rev2 FCC ID: 02Z-EP110
Date of Report : 2014-11-24 Page 45 of 72 CETECOM™

20dB Bandwidth zt / 4 DPSK 2480MHz

E Spectrum @] [@]

Ref Level 16.00 dBm @ RBW 50 kHz
= att 35dE  SWT 37.8 us ® VBW 200 kHz Mode Auto FFT  Input 1DC
Count 100,100
@ 1AP Max
M1[1] 3.12 dBm
10 dém i 2.479991000 GHz
. A X . ndB 20.00 dB

g = 1.355260000 MHz
/"*‘/\ q factor 1829.9
-10 dBm TYI/ k{%
20 dBm / \
30 dBm

-40 dBm

-50 dBm

-50 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 10001 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.479991 GHz 3.12 dBm nde down 1.35526 MHz
T1 1 2.47930257 GHz -15.88 dBm ndB 20,00 de
TZ 1 2. 480657583 GHz -16.85 dBm G factor 1820.9
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20dB Bandwidth 8PSK 2402MHz

E Spectrum @] [@]

Ref Level 16.00 dBm @ RBW 50 kHz

& Attt 35 dB SWT 37.8 ps @ VBW 200 kHz Mode Auto FFT Input 1 DC
Caount 100/100

@®14P Max

M1[1] 4.80 dBm
10 dBm ot 2.402157780 GHz

ndB 20.00 dB
odem _/A""f\ /J&

1.335470000 MHz
Q factor 1798.7
-10 dBm y_
-20 dBm / \
-20 dBm

R g o A

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 10001 pts Span 3.0 MHz
Marker
Type | Ref | Tre | X-value Y-value | Function | Function Result |
M1 1 2.40215778 GHz 4,50 dBm ndB down 1.33547 MHz
T1 1 2.40132867 GHz -15.19 dBm ndg 20,00 de
TZ 1 2.40266413 GH= -15.23 dBm Q factor 1798.7
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20dB Bandwidth 8PSK 2441MHz

E’ Spectrum @] @

Ref Level 16.00 dBm @ RBW 50 kHz

= Att 35 dB  SWT 37.8 ps @ YBW 200 kHz Mode &uto FFT  Input 1CC
Count 100,/100

@ 1aP Max

M1[1] 5.03 dBm
10 dBm kP 2.441151780 GHz

ndB 20.00 dB
0 dem ™y /‘7\

P 1.340270000 MHz
0 factor 1821.H
-10 dBm T T

-20 dBm
\_j;;nﬁh / \\\/\Nm«"ﬁ"

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 10001 pts Span 3.0 MHz

Marker

Type | Ref | Trc| X-value ¥-value | Function | Function Result |
M1 1 2.44115178 GHz 5.03 dBem ndB down 1.34027 MHz
T1 1 2.44031697 GHz -14.97 dBm ndg 20.00 dB
T2 1 2.44165723 GHz -14.99 dBm G factor 18321.4
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20dB Bandwidth 8PSK 2480MHz

E Spectrum @] [@]

Ref Level 16.00 dBm @ RBW 50 kHz
& Att 35dB SWT 37.8 ps ® VBW 200 kHz  Mode Auto FFT  Input 1 DC
Count 100/100
@ 14P Max
mM1[1] 3.61 dBm
10dem 1 2.480144590 GHz
A /"\ ndpB 20.00 dB

0 dem —— — 1.332470000 MHz

/"/\/ Q factor 1861.3|
-10 dBm :;7_4 k{%
20 dBém / \
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\:&m/\ A // \\,f'\\/\/-m/—/\"
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=70 dBm

-830 dBm

CF 2.48 GHz 10001 pts Span 3.0 MHz

Marker

Type | Ref | Trc | ¥-value Y-value | Function | Function Result |
M1 1 2.42014459 GHz 3.61 dBm ndB down 1.323247 MHz
T1 1 2.47931787 GHz -16.39 dBm ndBe 20.00 dB
TZ 1 2.48065033 GHz -16.40 dBm G factor 1861.3
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10 Carrier Freguency Separation

10.1 Limits:
8 15.247 (a) (1) & RSS-210 (A8.1) (b)
Minimum 25 kHz or 2/3 of the 20dB bandwidth of the hopping system

10.2 Test Conditions:
Tnom: 22°C; Vnom: 3.8 V
Hopping ON

10.3 Test Procedure:
Measurement according to DA 00-705:2000

Hopping function: enabled

Spectrum Analyzer settings:

Span = Wide enough to capture the peaks of the two adjacent channels

RBW > 1% of the span

VBW >RBW or 3X

Sweep = auto

Detector function = peak

Trace = max hold

Use marker-delta function to determine the separation between the peak of the two adjacent channels.

10.4 Test result:
Channel Separation: 1.009 MHz
Pass
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10.5 Test Data/plot:

CETECOM"

Spectrum (& =
Ref Level 20.00 dBm @ RBW 30 kHz
& Att 35dB  SWT 63.2 ps & VBW 30 kHz Mode Auto FFT  Input 1 DC
Count 100/100
@ 1AP Max
D2[1] 0.26 dB
998,00 kHz
10 dem T MI[]E]E 5.45 dBm
Al A A
0 dBm W Nm [f'\_ ‘L\q
o o ; \\N\U = vpfv ]\\”\ [J‘wj\/
D1 -16.300 dBm \[\(J w
-20 dBm
=30 dBm
-40 dBm
-50 dBm
-60 dBm
=70 dBm
CF 2.44175 GHz 1001 pts Span 3.0 MHz
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11 Number of hopping channels

11.1 Limits:

8§ 15.247 (a) (1) (ii) (iii) & RSS-210 A8.1 (d) (e)
At least 15 non-overlapping channels

11.2 Test Conditions:
Tnom: 22°C; Vnom: 3.8 V

11.3 Test Procedure:
Measurement according to DA 00-705

Hopping function: enabled

Spectrum Analyzer settings:

Span = the entire frequency band of operation
RBW > 50 KHz

VBW >RBW or 3X

Sweep = auto

Detector function = peak

Trace = max hold

The EUT must have its hopping function enabled during the test.

11.4 Test Result:
Number of hopping channels: 79

CETECOM
g
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11.5 Test data/plot:
1% Segment (Total Hopping channels = 38.5)
Spectrum @] [%]
Ref Level 20.00 dBm @ RBW G50 kHz
| Att 35 de SWT 113.8 ps & ¥BW 50 kHz Mode Auto FFT  Input 1 DC
Count 100/100
@ 14P Max
AR AR AR AR e

LA AR
\

A
JRRTAATAR AT

[ L A

¥ L

VY,

I RILEES

Start 2.4 GHz

1001 pts

Stop 2.44 GHz
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2" Segment (Total Hopping channels = 40.5)

Spectrum @] |':%1 |

Ref Level 20.00 dBm @ RBW 50 kHz

Att 35dB  8SWT 113.8 ps @ ¥BW 50 kHz Mode Auto FFT  Input 1 DC
Count 100/100

@1aP Max

10 dém

A AR AAAARA AN AR a A g an AR R DA AR A
MWW\ AU ATV

[ 1 1 LA N B B T L A | T T "r'flr\

-20 dBm

-30 dBm ‘

-40 dBm \\

-50 dBm \
|

-60 dBm Mo

-70 dBm

Start 2.44 GHz 1001 pts Stop 2.4835 GHz
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12 Time of occupancy (Dwell time)

12.1 Limits:

§ 15.247 (a) (1) (iii) & RSS-210 A8.1 (d) (e)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of
0.4 seconds multiplied by the number of hopping channels employed. Frequency hopping systems may
avoid or suppress transmissions on a particular hopping frequency provided that a minimum of 15
channels are used.

12.2 Time occupancy calculation

For Bluetooth devices

The dwell time of 0.4 s within a 31.6 second period in data mode is independent from the packet type
(packet length). The calculation for a 31.6 second period is a follows:

Dwell time = time slot length * hop rate / number of hopping channels *31.6 s

Example for a DH1 packet (with a maximum length of one time slot)
Dwell time = 625 s * 1600 1/s/ 79 * 31.6 s= 0.4 s (in a 31.6 s period)

For multi-slot packet the hopping is reduced according to the length of the packet.
Example for a DH5 packet (with a maximum length of five time slots)
Dwell time =5 * 625 ps * 1600 * 1/5 *1/s/ 79 * 31.6 s = 0.4 s (in a 31.6 s period)

This is according to Bluetooth Core Specification for all Bluetooth devices. Therefore all qualified
Bluetooth devices satisfy the FCC requirement on time of occupancy (dwell time).

12.3 Test Result

Pass.
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13 Transmitter Spurious Emissions & Restricted Bands- Radiated

13.1 Limits:

§15.247/15.205/15.209 & RSS-Gen 8.8/8.10, RSS-210 A8.5
(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

IMHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-515
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-546
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.705
4.125-4.128 255-2567 1300 - 1427 B.025-85
417725 -4.17775 375-3825 1435 -1626.5 9.0-92
420725 -4.20775 73-7406 16455 - 1646.5 93-95
8.215-6.218 T4.8-752 1660 - 1710 10.6-12.7
6.26775 - 6.26825 108 -121.94 17188-17222 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 1447 -145
8.291-8.294 1499 - 150.05 2310 - 2390 1535-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5-2500 17.7-214
8.37625 - B.3B6TS 156.7-156.9 2690 - 2900 22.01-2312
8.41425 - 8.41475 162.0125-167.17 3260 - 3267 23.6-240
12.29-12.293 167.72-173.2 3332 -3339 31.2-318
12.51975 - 12.52025 240 - 285 33458 - 3358 3643 -36.5
12.57675 - 1257725 322-3354 3600 - 4400 A
1336-13.41

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

*PEAK LIMIT= 74dBuV/m
*AVG. LIMIT= 54dBuV/m

Table 1:
Frequency of emission Field strength @ 3m Field strength @ 3m
(MHz) (uV/m) (dBuV/m)
30-88 100 40dBuVv/m
88-216 150 43.5 dBuV/m
216-960 200 46 dBuV/m
Above 960 500 54 dBuV/m
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Frequen(?\y//l I(—)Ifz;) mission Field strength (uV/m) / (dBuV/m) Measurement Distance (m)
0.009-0.490 2400/F(kHz) / --------- 300
0.490-1.705 24000/F(kHz) / -------- 30
1.705-30.0 30/ (29.5) 30

Radiated spurious emissions shall be measured for the transmit frequencies, transmit power, and data rate for the
lowest, middle and highest channel in each frequency band of operation and for the highest gain antenna for each
antenna type, and using the appropriate parameters and test requirements described in 5.4.

The highest (or worst-case) data rate shall be recorded for each measurement.

When testing at other than specified distance the limits in dBuV/m are converted according to the
following rule:

Below 30MHz:
acc. to FCC §15.31 (f) (2) 40dB/decade. This means that limits are relaxed by 40dB in case the
measurement distance is reduced by factor 10.

Above 30MHz:
acc. to FCC 8§15.31 (f) (1) 20dB/decade. This means that limits are relaxed by 20dB in case the
measurement distance is reduced by factor 10.

13.2 Test Conditions
Tnom: 23°C; Vnom: 3.8V
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13.3 Test Procedure
Measurement according to ANSI C63.10:2009
Refer to section 6, 6.1 in this test report

Analyzer Settings:
From 9 KHz — 30 MHz
RBW =9 KHz
Detector: Peak

From 30 MHz — 1 GHz
Detector = Peak / Quasi-Peak
RBW=120 KHz (<1GHz)

Above 1 GHz
Detector = Peak / Average
RBW= 1MHz

Test mode: Modulation: GFSK (DM5) used due to the highest conducted output power.

CETECOM
g

Unless mentioned otherwise, the emissions outside the limit lines in the plots are from the transmit

signal.

Plots reported here represent the worst case emissions for horizontal and vertical antenna polarizations

and for three orientations of the EUT.

13.4 Test Result:
Pass.
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TX Radiated Spurious Emission- < 30 MHz— GFSK modulation —-Mid CH
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TX Radiated Spurious Emission- 30 MHz-1GHz GFSK modulation —-Low CH
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TX Radiated Spurious Emission-— 30 MHz-1GHz — GFSK modulation -Mid CH
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TX Radiated Spurious Emission— 30 MHz-1GHz- GFSK modulation —High CH
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TX Radiated Spurious Emission— 1GHz - 18GHz — GFSK modulation -Low CH
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TX Radiated Spurious Emission-— 1GHz - 8GHz - GFSK modulation —-Mid CH
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TX Radiated Spurious Emission-— 8GHz - 18GHz - GFSK modulation —-Mid CH
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TX Radiated Spurious Emission— 1GHz - 8GHz — GFSK modulation —-High CH
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TX Radiated Spurious Emission— 8GHz - 18GHz — GFSK modulation —-High CH

Level in dBpuV/m

90

85

80

75

T4 dBuvipermn

70

65

60

55 - 3 - 3 " T kg

50

45 LIS R

40+

35

30

25

20

8 9 10 11 12 13 14

Frequency in GHz

74 dBuV perm ——r—————
Preview Result 1-PK+
Data Reduction Result 2 [6]-AVG

54 dBuV perm

Preview Result 2-AVG

15 16 17 18



Test Report #:

EMC_ INTEL_054_14001_15.247 BT_Rev2

Date of Report : 2014-11-24 Page 67 of 72

FCC ID: O2z-

EP110

CETECOM

TX Radiated Spurious Emission— 18GHz - 26GHz — GFSK modulation —-Mid CH
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14 AC Power Line Conducted Emissions

The purpose of this test is to measure unwanted radio frequency currents induced in any AC conductor
external to the equipment which could conduct interference to other equipment via the AC electrical
network.

14.1 Limits:

815.207 & RSS-Gen 8.8

(a) Except as shown in paragraphs (b) and (c) of this section of the CFR, for an intentional radiator that
is designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies, within the band 150 kHz to 30
MHz, shall not exceed the limits in the following table (1), as measured using a 50 uH/50 ohms line
impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall be
based on the measurement of the radio frequency voltage between each power line and ground at the
power terminal. The lower limit applies at the boundary between the frequency ranges.

Table 1:
Conducted limit (dBpV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

14.2 Test Conditions:
Modulation: 8-DPSK modulation - Transmit and Receive modes of operation
Tnom: 22°C; Vnom: 3.8V

14.2.1 Test Procedure
Measurement according to ANSI C63.10:2009 section 6.2 (also refer to section 6, 6.3 in this test report)

Analyzer Settings:
RBW = 9 KHz (CISPR Bandwidth)
Detector: Qusi-Peak / Average

14.3 Results
Plots shown here represent the combined worse case emissions for power lines (phases and neutral line).

Pass.
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14.4 Measurement Plots:

Conducted Emissions: 150 KHz — 30 MHz

TX Mode: GFSK modulation
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Conducted Emissions: 150 KHz — 30 MHz

RX Mode:
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15 Test Equipment and Ancillaries used for tests
No. | Equipment Name Manufacturer Type/model Serial No. Cal Date | Cal
Interval
Turn table EMCO 2075 N/A N/A N/A
MAPS Position Controller | ETS Lindgren 2092 0004-1510 N/A N/A
Antenna Mast EMCO 2075 N/A N/A N/A
Relay Switch Unit Rohde&Schwarz RSU 338964/001 N/A N/A
EMI Receiver/Analyzer Rohde&Schwarz ESU 40 100251 Sept 2013 | 2 Year
Spectrum Analyzer Rohde&Schwarz FSU 200302 Jun 2013 | 2 Years
1500MHz HP Filter Filtek HP12/1700 14c48 N/A N/A
2800 MHZ HP Filter Filtek HP12/2800 14C47 N/A N/A
Pre-Amplifier Miteq JS40010260 340125 N/A N/A
Binconilog Antenna EMCO 3141 0005-1186 Apr 2012 | 3 Years
Binconilog Antenna ETS 3149 J000123908 Feb 2012 | 3 years
Horn Antenna EMCO 3115 35114 Mar 2012 | 3 Years
LISN Rohde and Schwarz ESV 216 101129 Mar 2013 | 2 years
Ancillary equipment
DC Power Supply HP E3610A KR83023316 | N/A N/A
Communication Antenna IBP5-900/1940 Kathrein N/A N/A N/A
Signal Generator Agilent 83712B US37101255 | N/A N/A
Power Splitter Agilent 11667B 52565 N/A N/A
Climatic Chamber Votsch VT4004 G1115 N/A N/A
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16 Revision History

Date Report Name Changes to report Report
prepared by
2014-10-16 EMC INTEL_ 054 14001 15.247 BT First official version Jennifer Huang
2014-11-24 EMC_INTEL_054 14001 15.247 BT Revl | Add documentation for Franz Engert
choice of test modes.
2014-12-15 EMC_INTEL_054 14001 15.247 BT Rev2 | Add information on Jennifer Huang
measurement distances below
30MHz.
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