FCC 47 CFR PART 15 SUBPART C
INDUSTRY CANADA RSS-247 ISSUE 1

BLUETOOTH LOW ENERGY
CERTIFICATION TEST REPORT

FOR
BLE MODULE
MODEL NUMBER: ORB

FCC ID: 2AB8ZND14
IC: 1000X-ND14

REPORT NUMBER: 15U22570-E1V1
ISSUE DATE: JANUARY 27, 2016

Prepared for
INTEL CORPORATION
2200 MISSION COLLEGE BOULEVARD,
SANTA CLARA, CA 95052, U.S.A

Prepared by
UL VERIFICATION SERVICES INC.
47173 BENICIA STREET
FREMONT, CA 94538, U.S.A.
TEL: (510) 771-1000
FAX: (510) 661-0888

NVIAD

NVLAP LAB CODE 200065-0



REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14 IC: 1000X-ND14

Revision History

Issue
Rev. Date Revisions Revised By
V1 01/27/2016 Initial Issue C. Xiong
Page 2 of 58
UL VERIFICATION SERVICES INC. FORM NO: CCSUP47011

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: 15U22570-E1V1 DATE: JANUARY 27, 2016

FCC ID: 2AB8ZND14 IC: 1000X-ND14
TABLE OF CONTENTS
1. ATTESTATION OF TEST RESULTS ... iiecccccirirrscccesss s s s s s smccss s s e s e s nmmmmm s s nnnnns 4
2. TEST METHODOLOGY ....coiiiiiceiiiiiiiiisncccmssssssssrrsnnmmesssssssssesssmmmnssssssssssnsnnmmnsssssssssssnnnnnns 5
3. FACILITIES AND ACCREDITATION ....ccoiiiiiiiiiirirrssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnns 5
4. CALIBRATION AND UNCERTAINTY ...ciciiiiiiiiirrrisssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 6
4.1. MEASURING INSTRUMENT CALIBRATION .......ccoooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 6
4.2, SAMPLE CALCULATION ..ottt e et e aeeeaaaennaas 6
4.3.  MEASUREMENT UNCERTAINTY ...ttt eaaaaaeeean 6
5. EQUIPMENT UNDER TEST ....cooiiiiiiiieccceeisssesrrsscmces s s s s s s snmmmsssssssssssnnnmmmnssssssssessnnnnnns 7
5.1. DESCRIPTION OF EUT ... 7
52, MAXIMUM QUTPUT POWER........oo ettt ettt taeaaaaaeeeans 7
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ...ttt 7
54, SOFTWARE AND FIRMWARE. ...ttt ettt e e e e aaaenans 7
5.5. WORST-CASE CONFIGURATION AND MODE ............cooomeeeeeeeeeeeeeeeeeeeeaaaeea, 7
5.6. DESCRIPTION OF TEST SETUP. ...ttt ettt taeaaaaaaeean 8
6. TEST AND MEASUREMENT EQUIPMENT ......... s rrrresccessssss e s e e s e s cmmnssssseennes 12
7. ANTENNA PORT TEST RESULTS. ... ccccierirrrecccmesssssssserssmcmsss s s s s s s snmmmssssssssssnnnnnnnns 13
7.1, MEASUREMENT METHODS ...ttt eee e eeetttaaaeeaaaeennas 13
7.2, ONTIME, DUTY CYCLE ...ttt ettt e e e e e e e e etttta s e e e aaaaennas 14
7.3, G AB BANDWIDTH........ccooeeeeeeeeee ettt e e ettt e e e e e e e e e esaseaaeeaaaenenes 15
7.4, 99% BANDWIDTH ...ttt ettt e e et e e e e tta e e et aea e e e e 18
7.5, OQUTPUT POWER.......co oottt ettt e e e e e ettt e e e e e e e e tatsesaeeaaaenenes 21
7.6, AVERAGE POWER.......co oottt e e e e ettt e e e e e e e et seaaeeaaaeeenes 24
7.7.  POWER SPECTRAL DENSITY ...ttt eeetttaaaaeaaaeeenas 25
7.8.  CONDUCTED SPURIOUS EMISSIONS.........cooommeeeeeeeeeeeeeteeeeeeeeeeettteeee e 28
8. RADIATED TEST RESULTS......oe i iiitiicccceiiss s s s rrsmccess s s s e e s s mmmmss s s s s e s s nmmmmsssssssssesnnnnnnn 32
8.1.  LIMITS AND PROGCEDURE .........oooeeeeeeeeeeeeeeeeeee ettt ee e eeettaaaeeaaaaeeaas 32
8.2. TRANSMITTER ABOVE 1 GHZ ..ottt ttaaeaaaaeeeans 33
8.3, WORST-CASE BELOW 1 GHZ ..ottt ettt aa e e aaaenans 43
8.4, WORST-CASE 18— 26 GHZ.uuuuuoeeeeeeeeeeeeee ettt e et tta e e e e aaaeeans 45
8.5. AC POWER LINE CONDUCTED EMISSIONS ...t 47
9. SETUP PHOTOS ...ttt s s s rrsnccc s s s e s e e s s nmmmss s s s s e e s nmmmmssssssssennnnnmmnsssssssennnnnnnnnn 52
Page 3 of 58
UL VERIFICATION SERVICES INC. FORM NO: CCSUP47011

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: 15U22570-E1V1 DATE: JANUARY 27, 2016
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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: BLE MODULE
MODEL.: ORB
SERIAL NUMBER: 03-06(CONDUCTED); 06-75(RADIATED)
DATE TESTED: JANUARY 14- 23, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 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:

= 1D
= E ey Ok Aimt

CHIN PANG CHRIS XIONG
EMC SENIOR ENGINEER 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 FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, RSS-GEN Issue 4 and RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

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 [ ] Chamber F
[ ] Chamber G
X] Chamber H

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.
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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

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
Radiated Disturbance, 26 to 40 GHz +5.23 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 a BLE module

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mW)
2402 - 2480 BLE 1.75 1.50

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a chip antenna, with a maximum gain of 1.7 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was MFG.

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 scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was
determined that Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.

Worst-case data rates as provided by the client were:

BLE: 1 Mbps.

Page 7 of 58
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I
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: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14 IC: 1000X-ND14

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo Yoga 211 YB04282152 N/A
AC Adapter Lenovo ADLX45NDC3A 11S45N0289Z1ZS9K4{N/A
Test Board Intel Debug Ext Board H86{CRBSO071509053 |N/A
/0 CABLES
1/0 Cable List
Cable # of identical
No Port ports Connector Type Cable Type Cable Length (m)
1 AC 1 3-Prong Un-Shielded 1.8
2 DC 1 DC Un-Shielded 1
3 usB 1 USB Shielded 1.8
4 Serial 1 Ribbon Cable Connector Un-Shielded 0.25
5 Antenna 1 SMA Un-Shielded 0.025
TEST SETUP

Test software exercised the radio card.
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SETUP DIAGRAM FOR CONDUCTED TESTS

SpectrumAnalyzer

]
L

AC Adapter

AC Mains
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SETUP DIAGRAM FOR RADIATED TESTS

Remote

Radiated

L1

Spectrum Anaklyzer

EUT
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SETUP DIAGRAM FOR LINE CONDUCTED TEST

Spectrum Anabyzer

AC Adapter E
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DATE: JANUARY 27, 2016
IC: 1000X-ND14

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 T No. | Cal Date | Cal Due

Radiated Software UL UL EMC Ver 9.5

Conducted Software UL UL EMC Ver 4.1

Spectrum Analyzer, Keysight NS030A 906 6/11/2015 6/11/2016
PXA, 3Hz to 44GHz

Antenna, Horn 1-18GHz ETS Lindgren 3117 863 4/10/2015 4/10/2016
Antenna, Sunol Sciences IB3

Broadband Hybrid, 30 to 900 4/10/2015 4/10/2016
2000MHz

Amplifier, 1-18GHz Miteq AFS42-00101800- 495 10/21/2015 | 10/21/2016

25-5-42

Spectrum Analyzer, PXA, 3Hz to Keysight N9S030A 1210 5/22/2015 5/22/2016
44GHz

Amplifier, 10kHz to 1GHz Sonoma 310N 835 6/9/2015 6/9/2016
Power Meter Keysight N1911A 1244 7/2/2015 7/2/2016
Power Sensor Keysight N1921A 1226 7/6/2015 7/6/2016
Amplifier, 1-26.5GHz Keysight 8449B 404 6/29/2015 6/29/2016
Antenna, Horn 18 - 26GHz ARA MWH-1826 447 5/12/2015 5/12/2016
Spectrum Analyzer, 40GHz Keysight 8564E 106 8/14/2015 8/14/2016
Filter, HPF 3.0GHz Micro-Tronics HPM17543 427 1/31/2015 1/31/2016
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7. ANTENNA PORT TEST RESULTS

7.1. MEASUREMENT METHODS
6 dB BW: KDB 558074 D01 v03r04, Section 8.1.
Output Power: KDB 558074 D01 v03r04, Section 9.1.2.

Power Spectral Density: KDB 558074 D01 v03r04, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r04, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r04, Section 12.1.

Band-edge: KDB 558074 D01 v03r04, Section 12.1
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7.2. ON TIME, DUTY CYCLE

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

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 0.173 0.625 0.276 27.64% 5.58 5.787

DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE
s Agilent 13:35:23 Jan 14, 2016 L [Freq/Channel

APv4.1(811416),43574, Conducted B a Mkr3 6251 ps Center Freq
isia}qﬁ dBm #Atten 20 dB 1.629 dB 5 44000000 Glx
Log

18 : StartFreq
dB/ 2.44000068 GHz
Dffst S

}jg'z StopFreq
2.44000069 GHz

CF Step
3.00000000 MHz
Auto Man

#PAvg

Center 2.440 A88 GHz Span @ Hz
Res BW & MHz #YBH 50 MHz  Sweep 2.133 ms (1801 pts)
Marker Trace Type ¥ Axiz Amplituda
1R 1y Time 243.2 ps -19.683 dBm

la (1 Time 172.8 pz -15.69 dB
3R 1) Tine 243.2 ps -19.83 dEm 0 Signal Tragfll(c
3a 1) Tina £25.1 ps 1.83 dB n Ll

|

Freq Offset
A.000000008 Hz
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FCC ID: 2AB8ZND14

DATE: JANUARY 27, 2016

IC: 1000X-ND14

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

IC RSS-247 (5.2) (1)

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.655 0.5
Middle 2440 0.653 0.5
High 2480 0.644 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
- Agilent 10:40:58 Jan 15, 2016 R T |Freq,’Channe| .

A Mkr1 655.3 kHz Certer F

) erter Freq

Rel 23.25 dBm Atten 30 dB 0.03 d& 2.40200000 GHz
#Peak

Stait Freq

2.40150000 GHz

Stop Freq

2.40250000 GHz

CF Step
100.000000 kHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
oif

On

Center 2.402 000 0 GHz Span 1 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

6 dB BANDWIDTH MID CH

A5 Agilent 10:42:31 Jan 15, 2016 R T |Fieg/Channel

A Mkl 652 5 kHz Certer F
erter Freq

Rel 23.25 dB Atten 30 dB -0.08 dB

° m en 2.44000000 GHz
#Peak
Log
10 Stait Freq
dB/ 243950000 GHz
Offst
10.2 :
dB Stop Freq
o 2.44050000 GHz

5.2
dBm CF Step

100.000000 kHz
#PAvg Auto Man

Vi 52 Freq Cifset
53 FC 0.00000000 Hz
AA
afi):
|>‘SIUR SignaITrack_
Swp On cf

Cenier 2.440 000 0 GHz Span 1 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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6 dB BANDWIDTH HIGH CH

s Agilent 10:43:50 Jan 15, 2016 R T [Freg/Channel |
AMki1 6435 kHz Corter E

Ref 23.25 dBm Atten 30 dB 0.00 dB erter Freq

Spen 2.43000000 GHz

Log

10 Stait Freq

dB/ 247950000 GHz

Stop Freq
2.48050000 GHz

CF Step
100.000000 kHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
On oif

Center 2.480 000 0 GHz Span 1 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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7.4. 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
Frequency 99% Bandwidth
(MHz) (MHz)
2402 0.97373
2440 0.97246
2480 0.97701
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99% BANDWIDTH

99% BANDWIDTH LOW CH
s Agilent 13:45:14 Jan 14, 2016

Ch Freq
Occupied Bandwidth

2.482 GHz

Trlg Free

APv4.1(811416),43574, Conducted B
Ref 18 dBm #Atten 20 dB

Freq/Channe

Center Freq
240200000 GHz

Start Freq
2 40108000 GHz

#Peak

L3

StopFreq
2. 4@3@@@@@ GHz

Center 2,402 @66 GHz

#hes BH 16 kHz #YBH 51 kHz

Span 2 MHz

#5neep 100 ms (1001 pts)

CF Step
200000008 kHz
Auto Man

Freq Offset
B.08000000 Hz

Occupied Bandwidth
973.7346 kHz

Transmit Freq Error  -11.067 kHz
% dB Bandwidth 1.143 MHz

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

—
Signal Track
|0n Off

99% BANDWIDTH MID CH
s Agilent 13:39:50 Jan 14, 2016

L

Ch Freq
Occupied Bandwidth

2.44 GHz

Trig Free

| Center Freq
244000608 GHz

APv4.1(8114163,43574, Conducted B
Ref 18 dBm #Atten 20 dB

| StartFreq
2.43900008 GHz

#Peak

3

|Freq/ChanneI

StopFreq
244108888 GHz

Center 2,440 @88 GHz

#Res BH 16 kHz #YBH 51 kHz

Span 2 MHz

#3weep 100 ms (1001 pts)

CF Step
200000008 kHz
Auto Man

Freq Offset
A.08000800 Hz

Occupied Bandwidth
972.4562 kHz

Transmit Freq Error  -18.975 kHz
% dB Bandwidth 1.136 MHz

Occ BH % Pwr
% dB

99.08 %
-26.00 dB

——
Signal Track
|0n Off
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99% BANDWIDTH HIGH CH
- Agilent 13:53:01 Jan 14, 2016 L |Freq/ChanneI

Ch Freq  2.45 Ofz Trig Frec ‘ ,enter Fred

Occupied Bandwidth | |
|‘ StartFreq
247900000 GH
APv4.1(811416),43574, Conducted B ‘

Ref 18 dBm #Atten 28 dB
#Feak StopFreq
248100000 GHz
<

CF Step
=il 260.000000 kHz
‘ Auto Man

Freq Offset
B.08000000 Hz

Center 2,430 A0A GHz Span 2 MHz
#Res BH 16 kHz #/BH 51 kHz #5neep 100 ms (1001 pts)

Signal Track
Occupied Bandwidth Occ BH % PWr  99.60 X |0n 9 Off
877.0127 kHz x dB  -26.00 dB

Transmit Freq Error  -8.462 kHz
% dB Bandwidth 1.144 MHz
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14 IC: 1000X-ND14

7.5. OUTPUT POWER
LIMITS
FCC §15.247 (b)
IC RSS-247 (5.4) (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 1.75 30 -28.25
Middle 2440 1.47 30 -28.53
High 2480 1.37 30 -28.63
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14 IC: 1000X-ND14

OUTPUT POWER

OUTPUT POWER LOW CH

- Agilent 10:48:17 Jan 15, 2016 R T |Freg/Channel

Mkr1 2.401 655 GHz Certer F

erter Freq
Rel 23.25 dBm Atien 30 dB 1.73dBm_ |, 40200000 GHz
#Peak
Log
10 Stait Freq
dB/ 2.39750000 GHz
Offst

10.2
dB Stop Freq
2.40650000 GHz

CF Step
900.000000 kHz
#PAvg Auto Man

m1 s2 Freq Cifset
53 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Cif

Swp

Center 2.402 000 GHz Span 9 MHz ‘
#Res BW 3 MHz #VBW & MHz Sweep 1 ms (601 pts)

OUTPUT POWER MID CH

5t Agilent 10:47:20 Jan 15, 2016 R T |FregChannel

Mkr1 2.439 850 GHz Certer E

erter Freq

Ref 23.25 dBm Atten 30 dB 1.47 dBm
#Peak 2 44000000 GHz
Stait Freq
2 43550000 GHz
Stop Freq
2 44450000 GHz

CF Step
900.000000 kHz
Auto Man

M1 s2 Freq Gifset
53 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Cif

Swp

Center 2.440 000 GHz Span 9 MHz ‘
#Res BW 3 MHz #VBW & MHz Sweep 1 ms (601 pis)
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14 IC: 1000X-ND14

OUTPUT POWER HIGH CH

s Agilent 10-46:26 Jan 15, 2016 R T [Freg/Channel |
Mkr1 2.479 910 GHz Corter F
Ref 23.25 dBm Atten 30 dB 1.37 dBm erter Freq
penk 2.48000000 GHz
Stait Freq
2 47550000 GHz

Stop Freq
2.48450000 GHz

CF Step
900.000000 kHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
On oif

Center 2.480 000 GHz Span 9 MHz ‘
#Res BW 3 MHz #VBW & MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U22570-E1V1
FCC ID: 2AB8ZND14

DATE: JANUARY 27, 2016

IC: 1000X-ND14

LIMITS

None; for reporting purposes only.

RESULTS

AVERAGE POWER

The cable assembly insertion loss of 10.25 dB (including 10 dB pad and 0.25 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 1.19
Middle 2440 0.76
High 2480 0.32
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REPORT NO: 15U22570-E1V1
FCC ID: 2AB8ZND14

DATE: JANUARY 27, 2016

IC: 1000X-ND14

LIMITS

POWER SPECTRAL DENSITY

FCC §15.247 (e)

IC RSS-247 (5.2) (2)

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 0.917 8 -7.08
Middle 2440 -0.186 8 -8.19
High 2480 -3.585 8 -11.59
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REPORT NO: 15U22570-E1V1
FCC ID: 2AB8ZND14

DATE: JANUARY 27, 2016
IC: 1000X-ND14

POWER SPECTRAL DENSITY

PSD LOW CH

% Agilent 13:45:57 Jan 14, 2016 L

|Freq/ChanneI

Ref 28 dBm

APv4.1(8114163,43574, Conducted B
Atten 20 oB

Mkrl 2.401 988 GHz
8.917 dBm

#Peak
Log

18
dB/

Offst

| StartFreq
248150008 GHz

Center Freq
240200000 GHz
StopFreq
246250000 GHz

CF Step
160000000 kHz
Auto Man

Center 2,402 @66 GHz
#Res BH 30 kHz

Span 1 MHz

#UBH 91 kHz  Sweep 1.867 ms (1001 pts)

Freq Offset
A.000000008 Hz
Signal Track
On 0ff]

PSD MID CH

1 Agilent 13:46:45 Jan 14, 2616 L

|Freq/ChanneI

Ref 28 dBm

APv4.1(8114163,43574, Conducted B
Atten 20 dB

Mkrl 2.439 988 GHz
-0.186 dBm

#Peak
Log

18
dB/

Offst

Center Freq

| 244008808 GHz
StartFreq
2.43990088 GHz
StopFreq
244100008 GHz

CF Step
206.600068 kHz

Auto Man

Center 2.440 @66 GHz
#Res BH 30 kHz

Span 2 MHz

#UBH 91 kHz  Sweep 2.133 ms (1001 pts)

Freq Offset
A.000000008 Hz
Signal Track
On 0ff]
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REPORT NO: 15U22570-E1V1
FCC ID: 2AB8ZND14

DATE: JANUARY 27, 2016

IC: 1000X-ND14

PSD HIGH CH
s Agilent 13:54:11 Jan 14, 2016

L

|Freq/ChanneI

APv4.1(9114163,43574, Conducted B
Ref 28 dBm Atten 20 dB

Mkrl 2.479 952 GHz
-3.585 dBm

#Peak
Log

18
dB/

Offst

| StartFreq
247350008 GHz

Center Freq
245000000 GHz

StopFreq
245000868 GHz

CF Step

160.000000 kHz
Auto Man

Center 2,480 088 GHz

#Res BH 38 kHz #YBH 91 kHz

Span 1 MHz

Sweep 1.067 ms (1081 pts)

Freq Offset
A.000000008 Hz
Signal Track
On 0ff]
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14 IC: 1000X-ND14

7.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

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: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14 IC: 1000X-ND14

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

- Agilent 13:46:53  Jan 14, 2016 L [Freq/Channel
APv4.1(9114163,43574, Conducted B Hkrz 2.400 B8 GHz

C Center Freq
Ezgkﬂﬂ dBm Atten 20 4B 46.92 dBm > 40000000 Glz

Log

19 StartFreq
dB/ 2.39500000 GHz
Offst

StopFreq
248500008 GHz

CF Step
1.00000060 MHz
Auto Man

Center 2.400 09 GHz Span 18 MHz
#Res BH 108 kHz #/BH 300 kHz Sween 1 ms (1001 pts) || ggge@%g@fgsﬁi
Marker Trace Type H Axiz Amplituda i

1 [ D] Freg 2,486 BA GHz -46.92 dBEm
2 1 Freqg 2,486 BA GHz -46.92 dEm

Signal Track
On Off]

|

LOW CH SPURIOUS

H Agilent 13:49:32  Jan 14, 2616 L |Freq/ChanneI
APv4.1(011416),43574, Conducted B Mkrd 2.386 GHz

_ Center Freq
EséaZk@.% dBr|n #Atten 20 dB 43.684 dBm 130150000 Gh»

Log 2

16 StartFreq
dB/ 30.0000000 MHz
Offst

StopFreq
260000008 GHz

1™ R : : CF Step
| 2.59700000 GHz
| Auto Man

Start 30 MHz Stop 26.060 GHz

#Res BH 100 kHz #UBH 300 kHz  Sweep 2.482 s (8192 pts) || ggge@%g@fgsﬁi
Marker Trace H Axiz Amplituda i

1 (& ] 2.482 GHz 1.48 dBm

Z 1 4,864 GH -61.61 dB ‘ i

] 1y 7.2686 EH; -B9.51 dBﬂ On Slgnal Tragfkf

4 1 2.38E GH=z -43.68 dBm =2RY
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REPORT NO: 15U22570-E1V1
FCC ID: 2AB8ZND14

DATE: JANUARY 27, 2016
IC: 1000X-ND14

SPURIOUS EMISSIONS. MID CHANNEL

MID CH REFERENCE
s Agilent 13:41:17 Jan 14, 2016

L

|Freq/ChanneI

Ref 28 dBm

APv4.1(8114163,43574, Conducted B
Atten 20 oB

Mkrl 2.439 98 GHz

1.66 dBm

Peak
Log

18
dB/

Offst

Center Freq
244000868 GHz
StartFreq
2.43500068 GHz
StopFreq
244560008 GHz

CF Step
1.00000060 MHz
Auto Man

Center 2.440 08 GHz
#Res BH 100 kHz

#YBH 380 kHz

Span 18 MHz
Sweep 1 ms (1601 pts)

Freq Offset
A.000000008 Hz
Signal Track
On 0ff]

MID CH SPURIOUS

1 Agilent 13:42:12  Jan 14, 2616

L

|Freq/ChanneI

Ref 20.25 dBm

APv4.1(8114163,43574, Conducted B
#Atten 20 dB

Mkrd 25.836 GHz
-58.138 dBm

#Peak |

Center Freq
13.8150808 GHz

Log 1

1

18 =

dB/

Offst

StartFreq
300000008 MHz

18.2

StopFreq
26.0000808 GHz

#PAvy i |

CF Step
259700000 GHz
Auto Man

|
Start 3@ MHz
#Res BW 100 kHz

#BH 380 kHz

Stop 26,000 GHz
Sweep 2,482 5 (8192 pts)

Trace
1 (6]

2 1
3 1)
4 1

Marker

* Auiz
2.448 GHz
4,888 GHz
7.328 GHz

25,836 GH=z

Amplituda
-2.78 dBm
-E1.E7 dEm
-59,27 dEm
-58.13 dBn

Freq Offset
A.000000008 Hz
Signal Track
On 0ff]
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REPORT NO: 15U22570-E1V1
FCC ID: 2AB8ZND14

DATE: JANUARY 27, 2016

IC: 1000X-ND14

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CH BANDEDGE
s Agilent 13:54:53 Jan 14, 2016

L |Freq/ChanneI

APv4.1(9114163,43574, Conducted B
Ref 28 dBm Atten 20 dB

Mkrz 2.483 95 GHz

56,43 dBm Center Freq

Peak

2.48350000 GHz

Log
18

dB/

StartFreq
247850008 GHz

Offst

StopFreq
248800008 GHz

CF Step

1.60000000 MHz

Auto Man

Center 2.483 58 GHz
#Res BW 100 kHz

#YBH 300 kHz

Span 18 MHz

Sweep 1 ms (1001 prs) || [ red Offset

0.00000000 Hz

Marker Trace
1 1)
2 1

Type
Frag
Freg

X Auiz

2.483 58 GHz
2.483 95 GHz

Amplituda
-57.43 dBEm
-5E.48 dBn Signal Track

Off

On

HIGH CH SPURIOUS
s Agilent 13:56:49 Jan 14, 2016

L |Freq/ChanneI

APw4.1(9114163,43574, Conducted B
Ref 20.25 dBm #Htten 20 dB

Mkrd 24,973 GHz

_58.786 dBm Center Freq

13.0150000 GHz

#Peak |

Log 1
14 3

dB/
Offst

StartFreq
300000008 MHz

18.2

StopFreq
26.0000808 GHz

CF Step

2.59700000 GHz

Auto Man

Start 3@ MHz
#Res BW 100 kHz

#BH 380 kHz

Stop 26,000 GHz
Sweep 2,482 5 (8192 pts)

Marker Trace
1 [¢ 5]
1

2
3 L
4 1

* Auiz
2,488 GHz
4,968 GHz
7.448 GHz

24,973 GH=z

Freq Offset
A.000000008 Hz
Signal Track
On 0ff]

Amplituda
-8.95 dBm
-E3.96 dEm
-E8.42 dEm
-58.79 dBn

|
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REPORT NO: 15U22570-E1V1
FCC ID: 2AB8ZND14

D

ATE: JANUARY 27, 2016
IC: 1000X-ND14

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE
LIMITS
FCC §15.205 and §15.209

IC RSS-GEN Clause 8.9 and 8.10

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m)at3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14 IC: 1000X-ND14

8.2 TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZONTAL

UL Fremont - Chamber H 23 Jan 2816 B4:89:53
Restricted Bondedge

Project Number: 15022578
Client: INTEL

Config:EUT WITH LAPTOP
Mode :BLE, 2482MHz
Tested by:C. XIONG

125

imjt (dBulU/m)

£
~
>
S
@
<

L imit (dBul/m

/

ERT Ve

\uj

18.5MH=z/
Frequency (GHz)

Range (Griz) REl/ Ul Ref/Attn  Det/Avg Tupe Sueep Pts #5vps/Mode Pasition Renge (6iz) RBU/UBH Ref/ftin  Det/Avg Type Suesp Pte #5ups/fode Fosition
1:2.31=2,415 1HC-6dB)/3M 189/12 PEAK/Pur Avg(RIS)  2Bmsec(Auto) 8001  MAXH 75 degs H| 2:2.31-2,415 1(-6B)/3M 189/12 AUER/Pur Avg(RMS)  2Bmsec(futo) 8881  1BBTAVS 75 degs H

Low CH Bondedge — H.TST 3@315 28 Dec 2615 Rev 8.5 24 Jun 2019

DATA
Marker Frequency Meter Det AF T863 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 39.29 Pk 32 -22.4 0 48.89 - - 74 -25.11 75 124 H
2 *2.338 46.65 Pk 319 -22.4 0 56.15 - - 74 -17.85 75 124 H
3 *2.39 25.63 RMS 32 -22.4 5.58 40.81 54 -13.19 - - 75 124 H
4 *2.338 30.44 RMS 319 -22.4 5.58 45.52 54 -8.48 - - 75 124 H
* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U22570-E1V1
FCC ID: 2AB8ZND14

DATE: JANUARY 27, 2016
IC: 1000X-ND14

LOW CHANNEL RESTRICTED, VERTICAL

UL Fremont — Chamber H

23 Jan 2816 B4:18:46

125
Restricted Bondedge
= Pro ject Number: 15022578
1 Clisnt: INTEL
Config:EUT WITH LAPTOP
Mode :BLE, 2482MHz
185 Tested by:C. XIONG
95
85
< eck Limit (dBuU/m)
30
@
L
65
55l fverage Limit (dBuU/m) 2
1
[
45 é 3 i
o
3|:
2.31 18 .5MHz/ 2.415
Frequency (GHz)
Rangs (GHo) RBU/BU  Ref/Attn Dst/Avg Tupe Sueep Pte #oupeiods  Position Range (61) REU/UB  Ref/ftin Det/fvg Tupe Sueep Pte  ¥oups/Mode Position
Low CH Bandedge ~ U.TST 38915 28 Dec 2815 Rev 9.5 24 Jun 2019
Marker Frequency Meter Det AFT863 Amp/CbI/Flt | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
2 *2.339 46.31 Pk 319 -22.4 0 55.81 - 74 -18.19 195 102 \
4 *2.339 29.66 RMS 319 -22.4 5.58 44.74 54 -9.26 - 195 102 Vv
1 *2.39 40.24 Pk 32 -22.4 0 49.84 - - 74 -24.16 195 102 Vv
3 *2.39 26.08 RMS 32 -22.4 5.58 41.26 54 -12.74 195 102 Vv

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14 IC: 1000X-ND14

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, HORIZONTAL

UL Fremont — Chamber H 23 Jan 2816 B4:26: 37

125
Restricted Bondedge
= Pro ject Number: 15022578
N Client: INTEL
Config:EUT WITH LAPTOP
Mode:BLE, 248BMHz
185 Tested by:C. XIONG
o5
o i
< f Peok Liimit CdBuU/m)
> 7|:
65
j’ \\ Average Limit (dBuU/m) 2
55 I q
MWWWH / \d. R Ry TN
45 ; q‘m Vi M
| P 4 \gfﬂl
3!:
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) RE4/ VBl Ref/Attn  Det/Avg Tupe Susep Pts #5wps/Mode Position Ronge (GHz) RB/UBH Ref/Attn  Det/Avg Type Sueep Pte f¥oups/Mode Fosition
1:2.46-2.563 1MC-6dB)/3M 109/12 PEAK/Pur Avg(RMS)  2Bmsec(Auto) 8081  MAXH 77 degs H| 2:2.46-2.563 1M(-6dB)/3M 189/12 AVER/Pur g (R 2Bmsec(futo) 8681 188TAVG 7 degs H
High CH Bandedge - H.TST 38915 28 Dec 2815 Rev 9.5 24 Jun 2@1
DATA
Marker Frequency Meter Det AF T863 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 37.66 Pk 324 -22.5 0 47.56 - - 74 -26.44 77 141 H
3 *2.484 25.51 RMS 324 -22.5 5.58 40.99 54 -13.01 - - 77 141 H
4 *2.485 33.09 RMS 324 -22.5 5.58 48.57 54 -5.43 - - 77 141 H
2 2.518 45.95 Pk 325 -22.4 0 56.05 - - 74 -17.95 77 141 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U22570-E1V1
FCC ID: 2AB8ZND14

DATE: JANUARY 27, 2016
IC: 1000X-ND14

HIGH CHANNEL RESTRICTED, VERTICAL

1ZKUL Fremont — Chamber H 23 Jan 2816 B4:32:33
Restricted Bondedge
= Pro ject Number: 15022578
1 Client:INTEL
Config:EUT WITH LAPTOP
Mode :BLE, 2488MHz
185 Tested by:C. XIONG
95
85
G
~ Peak Limit (dBuU/im)
> 7|:
5
@
S
65
P2Average Limit (dBuU/m)
5;
I
24
45 30
a
3|:
2.46 18 3MH=z/ 2.563

Frequency (GHz)

Range (GHz) RBU/VBW Ref/Attn  Det/Avg Type Sweep Pts  #Swps/Mode Position Range (GHz) RBU/UBW Ref/Attn  Det/Avg Type Sues Pts  #Sups/Mode Position
High CH Bandedge - U.TST 38915 28 Dec 2815 Rev 9.5 24 Jun 2014
DATA
Marker Frequency Meter Det AFT863 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)

1 *2.484 38.85 Pk 324 -22.5 0 48.75 - 74 -25.25 54 140 \

3 *2.484 26.67 RMS 324 -22.5 5.58 42.15 54 -11.85 - - 54 140 \

2 *2.485 45.49 Pk 324 -22.5 0 55.39 - 74 -18.61 54 140 \

4 *2.485 30.16 RMS 324 -22.5 5.58 45.64 54 -8.36 54 140 \

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14 IC: 1000X-ND14

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

! 1:UL Fremont — Chamber H 23 Jaon 28016 B3:45:44
Rodioted Emissions 3-Meters
= Pro ject Number: 15022578
18 Client: INTEL
Config:EUT WITH LAPTOP
Mode :BLE, 2482MHz
95 Tested by:C. XIONG
8:
Peak Limit (dBuU/m)
7|:
&
3 s
3 6
@
<
e Avg Limit (dBuU/m
55
4 o
b TR
; el il A -
3EWM R ittty
T L W
25
1 18 18
Frequency (GHz)
Range (6Hz) REU/BU  Ref/Attn Det/Avg Tope Sesep Fts ¥Sups/Mode Fosition Ronge (612) RBU/BH  Ref/ftin Det/fug Tupe Sucep Pts  fups/fode Position
-3 1HC-648)/38 97/18  PEOK/Por Auvg(RMS)  TTmsec(Puto) 6081 NAXH B-368degs| 3:3-18 NC-6B)/30k  BI/B  PEAK/Fur Avg(RMS)  S7dnsec(huto) 18k HAXH 8-360degs H
FCC Part1SC 2.4GHz RSE.TST 38315 26 Jun 2015 Rev 9.5 24 Jun 28

LOW CHANNEL VERTICAL
UL Fremont — Chamber H 23 Jon 2016 B83:45:44

Rodioted Emissions 3-Meters

195 Er“ajett Number : 15022570
ient: INTEL

Config:EUT WITH LAPTOP

Mode :BLE, 2482MHz

95 Tested by:C. XIONG

115

85

Peck Limit CdBul/m)

75

CdBul/m)

Avg Limit (dBuU/m)

18

Frequency (GHz)

Range (GHz) RBLI/UBU Ref/Attn  Det/Avg Tupe Sueep Pte  #ups/Mods FPosition Range (6Hz) REU/UBN Ref/Attn Det/Avg Tupe weep Pts  #oups/fiode FPosition

FCC PortiSC 2.4GHz RSE.TST 3@S15 26 Jun 2615 Rev 9.5 24 Jun 20
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REPORT NO: 15U22570-E1V1
FCC ID: 2AB8ZND14

DATE: JANUARY 27, 2016

IC: 1000X-ND14

DATA
Marker Frequenc Meter Det AF T863 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuVv) (dB) (dBuv/m) (dBuv/m)

1 *2.338 45.78 PK2 319 -22.4 0 55.28 - - 74 -18.72 161 198 Vv

*2.338 31.73 MAv1 319 -22.4 5.58 46.81 54 -7.19 - - 161 198 Vv
5 *2.338 45.69 PK2 319 -22.4 0 55.19 - - 74 -18.81 332 157 Vv

*2.338 31.34 MAv1 319 -22.4 5.58 46.42 54 -7.58 - 332 157 Vv
2 2.395 40.76 Pk 32 -22.4 0 50.36 0-360 100 \
6 2.395 40.76 Pk 32 -22.4 0 50.36 0-360 100 \
3 2.425 41.28 Pk 321 -22.5 0 50.88 0-360 200 \
7 2.425 41.28 Pk 321 -22.5 0 50.88 0-360 200 \
4 2.457 43.15 Pk 323 -22.5 0 52.95 0-360 200 \
8 2.457 43.15 Pk 323 -22.5 0 52.95 0-360 200 Vv

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

Pk - Peak detector
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14 IC: 1000X-ND14

MID CHANNEL HORIZONTAL

111:UL Fremont - Chomber H 23 Jon 20816 B3:21:20
Rodiated Emissions 3-Meters
185 Project Number 15022578
Client:INTEL
Config:EUT WITH LAPTOP
Mode:BLE, 244BMHz
95 Tested by:C. XIONG
8!:
Peak Limit (dBuU/m)
75
E
3 5
3 6
@
T . ;.
° Avg Limit (dBuU/m)
5|:
12
af
a5
L b
e a ™
BE:MMuunaﬁﬂﬂwﬂwﬁ'“‘“ e § -
1 18 8
Frequency (GHz)
Range (612) RBH/UBU  Ref/Attn Det/Avg Tupe wesp Pis  ¥owps/fode Position Range (6Hz) REU/BU  Ref/Attn  Det/Avg Tupe Suzep Pts  foups/fode  Fosition
-3 INC-6B)/3k  1B7/1B  PERK/Por Avg(RMS)  7insectAuto) 6E1  MAXH -368degs H | 3:3-18 HC-6B)/3k  BI/B  PERK/Pur Avg(RMS)  STdncer(Auto) 18k MAKH 8-36Bdeqe H
FCC Part15C 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 24 Jun 2B

MID CHANNEL VERTICAL

UL Fremont - Chamber H 23 Jon 2016 B3:21:20
Rodioted Emissions 3-Meters

- ETOJeEt Number : 15022578
ient: INTEL

ConfigiEUT WITH LAPTOP

Mode BLE, 244BMH=

95 Tested by:C. XIONG

In!

85

Peak Limit (dBulU/ml
75

55

(dBulU/m)

Avg Limit (dBuU/m)
55

a5

35

18

Frequency (GHz)

Range (GHz) ROU/UBU  Ref/Attn Det/fvg Tupe Pis #swps/fode Position Range (BHz) RBU/ABU  Ref/Atin Det/fvg Tuype Suesp Pte #oups/fode FPosition

FCC Part15C 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 24 Jun 28
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REPORT NO: 15U22570-E1V1
FCC ID: 2AB8ZND14

DATE: JANUARY 27, 2016

IC: 1000X-ND14

DATA
Marker Frequenc Meter Det AF T863 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
Yy Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.339 46.98 PK2 31.9 -22.4 0 56.48 - 74 -17.52 81 118 H
*2.338 29.21 MAv1 31.9 -22.4 5.58 44.29 54 -9.71 - - 81 118 H
4 *2.338 45.59 PK2 319 -22.4 0 55.09 - - 74 -18.91 198 118 Vv
*2.339 27.58 MAv1 319 -22.4 5.58 42.66 54 -11.34 198 118 Vv
2 2.395 40.41 Pk 32 -22.4 0 50.01 - 0-360 100 H
5 2.395 40.56 Pk 32 -22.4 0 50.16 0-360 200 Vv
3 2.457 40.86 Pk 323 -22.5 0 50.66 0-360 201 H
6 2.457 42.88 Pk 323 -22.5 0 52.68 0-360 100 Vv

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

Pk - Peak detector
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14 IC: 1000X-ND14

HIGH CHANNEL HORIZONTAL

UL Fremont — Chamber H 23 Jan 2016 B4.36:17

[N

Rodioted Emissions 3-Meters

195 Er“ajett Number : 15022570
ient: INTEL

Config:EUT WITH LAPTOP

Mode :BLE, 2488MHz

95 Tested by:C. XIONG

Peak Limit (dBul/m)

CdBul/m)

Avg Limit C(dBuU/m)

!

W

18
Frequency (GHz)

Range (GHz) RBLI/UBU Ref/Attn  Det/Avg Tupe
1-3 r B

Mode Position Range (GHz) REW/UBW Ref/ftin  Det/Av
1M(-6dB)/ 30k @7/18  PEAK/Pur 8- 3-18 &

Sueep Pte  #ups/Mor g Tuype Sueep Pts  #oups/fode
(RIS 7TnsecCfuto) 6881 HAKH J6Bdegs| 3 1M(-6dB)/30 87/8 PEAK/Pur Avg(RHS)  574nsec(huto) 18k HAXH

FCC PortiSC 2.4GHz RSE.TST 3@S15 26 Jun 2615 Rev 9.5 24 Jun 20

HIGH CHANNEL VERTICAL
UL Fremont — Chomber H 23 Jaon 28016

Rodioted Emissions 3-Meters

Project Number: 15022578
Client:INTEL
Config:EUT WITH LAFTOP
Mode :BLE, 2488MHz
Tested by:C. XIONG

1

Peak Limit (dBuU/m)

CdBul/mJ

Avg Limit (dBuU/m

Frequency (GHz)

Range (GHz) RBLI/ VB Ref/Attn  Det/Avg Tupe - Pte #ups/Mode FPosition Range (6Hz) ET Ref/Attn Det/Avg Tuype ey Pts  #oups/fiode Fosition

FCC Parti5C 2.4GHz RSE.TST 38915 26 Jun 2615 Rev 9.5 24 Jun 20
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016

FCC ID: 2AB8ZND14 IC: 1000X-ND14

DATA

Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 2.457 41.49 Pk 323 -22.5 0 51.29 - - - - 0-360 100 H
4 2.457 44.8 Pk 323 -22.5 0 54.6 - - - - 0-360 100 \
2 2.518 40.92 Pk 325 -22.4 0 51.02 - - - - 0-360 100 H
5 2.518 39.12 Pk 325 -22.4 0 49.22 - - - - 0-360 200 \
6 2.588 39.87 Pk 325 -22.2 0 50.17 - - - - 0-360 200 \
3 2.589 36.27 Pk 325 -22.2 0 46.57 - - - - 0-360 100 H

Pk - Peak detector
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14 IC: 1000X-ND14

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

Rodiated Emissions - 3 Meters

a5 Project Number : 15022578
Client: INTEL

Config:EUT WITH LAPTOP

Mode:BLE WORST CASE

75 Tested by:C. XIONG

E)

65

55

a5

(dBuU/m)

35

7 I3
Frequency (MHz)

REU/UBU  Ref/Attn Det/Avg Tupe Sueep Ple #sups/tode Position Ronge_(FFiz) REUABU  Ref/Attn Dei/fvg Tupe Sucep Pte #5ups/fode Fosition
128k(-6dB)/1M  97/18 PEAK/LogPar-Uideo ImsecChuto) 401  MAXH 6-360degs H | 3:208-1008 120K(-68)/1M /18 PEMK/LogPur—Video Jnsec(Auto)  8OR1  HAXH 8-36Bdegs H

FCC Part15C 38-1888MHz. TST 385915 15 Jul 2814 Rev 9.5 24 Jun 20|§
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REPORT NO: 15U22570-E1V1
FCC ID: 2AB8ZND14

DATE: JANUARY 27, 2016
IC: 1000X-ND14

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

9‘:UL Fremont - Chomber H 23 Jon 2016 B2:16:41
Rodioted Emissions - 3 Meters
Project Number: 15022578
85 O ont : INTEL
Config:EUT WITH LAPTOP
Mode:BLE WORST CASE
75 Tested by:C. XIONG
61:
55
|
I e o L R e FIVAL f 5
15}
° 4 o E)
aQ
35
25
5
38 [z[%) 18846
Frequency (MHz)
Range (fHz) RB/UBW Ref/Attn Det/Avg Tupe Sweep. Fis #osps/Mode Position Ronge (tHz) RBU/UBW Ref/Attn  Det/fvg Type Sueep Fte #5ups/fode Fosition
FCC Part15C 38-1888MHz. TST 38915 15 Jul 2814 Rev 9.5 24 Jun 28|
DATA
Marker Frequency Meter Det AF T900 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
2 * 405.965 51.28 Qp 15.6 -28.6 38.28 46.02 -7.74 251 103 H
1 216.0098 61.37 Qp 10.4 -29.6 42.17 46.02 -3.85 293 161 H
4 216 56.99 Pk 10.4 -29.6 37.79 43.52 -5.73 0-360 201 \
5 666.695 43.58 Qp 19.5 -27.8 35.28 46.02 -10.74 0 186 \
3 696.05 43.12 Pk 20 -27.7 35.42 46.02 -10.6 0-360 100 H
6 800 45.1 Pk 21.4 -27.4 39.1 46.02 -6.92 0-360 100 \

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 15U22570-E1V1
FCC ID: 2AB8ZND14

DATE: JANUARY 27, 2016
IC: 1000X-ND14

8.4.

WORST-CASE 18 - 26 GHz

SPURIOUS EMISSIONS 18 -26GHz (WORST-CASE CONFIGURATION)

1@’:UL EMC 23 Jan 2816 B2:10:87
RF Emissians
- Order Number : 15022570
9 Clisnt: INTEL
Conflgurat fon:EUT WITH LAPTOP
Mode:BLE WORST CASE
35 Tested by / SNiC. XIONG
75 Peak Limit (dBull/m)
o
-
z
i 65
5
T gl fve Limit CdBuU/m
9
s
S 45 3
5
z MWWWMWWWWWWWMW
L
EF
=
18

26
Frequency (GHz)

Fonge (GHz) REWAUB Ref/ftin
1:18-2b TH(-3dB2/3H 9748

Det/fug Tup
PERKY -

Sueep Fie foups/Made  Lobel Range (6H2) RBULABY  Ref/ittn  Detiivg Tyn Susep Pts foups/fode  Lobe
Ilnsecthuta) 1282 AR Hor izantal

18-Z66H= Test TST 3A915 6 Jon 2A15

Fev 9.5 16 Mar 281
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14 IC: 1000X-ND14

VERTICAL PLOT

WB’:UL EMC 23 Jan 2816 B2:10:87
RF Emissions
Order Number: 15022570
95 Clisnt: INTEL
Configuration:EUT WITH LAPTOP
Mode :BLE WORST CASE
a5 Tested by / SN:C. XIONG
75 Peak Limit CdBull/m)
3
5 65
L
[}
z £l Avg Linit dBLU/m)
0
2
3 .
3 45 5
: 3 3 :
35
2:
18 26
Frequency (GHz)
Ronge (GHz) REUAUBL Ref/Attn  Uet/fvg Tup Sueep Fte HGups/Mode  Label Ronge (GHz) REWUEL Ref/Attn  Oet/ivg Ty Sueep Pts Supe/Mode  Lobel
18-26GHz Test.TST 38915 6 Jon 2815 Rev 9.5 16 Mar 201
DATA
Marker Frequency Meter Det T477 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuv) (dBuVolts)
1 20.578 41.8 Pk 33.1 -25.4 -9.5 40 54 -14 74 -34
2 23.948 43.43 Pk 33.7 -24.3 -9.5 43.33 54 -10.66 74 -30.67
3 25.067 45.03 Pk 34.1 -24.8 -9.5 44.83 54 -9.16 74 -29.16
4 20.365 43.07 Pk 32.8 -25.2 -9.5 41.16 54 -12.83 74 -32.83
5 24.015 43.87 Pk 33.6 -24.3 -9.5 43.66 54 -10.33 74 -30.33
6 25.527 44.57 Pk 34.2 -25.1 -9.5 44.16 54 -9.83 74 -29.83
Pk - Peak detector
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016

FCC ID: 2AB8ZND14 IC: 1000X-ND14
8.5. AC POWER LINE CONDUCTED EMISSIONS
LIMITS
FCC §15.207 (a)
RSS-Gen 8.8
.. Conducted Limit (dBuV)
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.

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 EUT is configured in accordance with ANSI C63.10-
2013

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: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14

IC: 1000X-ND14

LINE 1 RESULTS

UL Fremont, CA CE Room 12 Jan 2B16 Ba 56833

Conducted RFI Uoltags

Pro ject No:15U22570

Client Nome:Intel

HMode | /Device ORE with Loptop

Test Uolt/Freg: 128UAC 6BHz, BLE lWorst Case
Test By:C. Xiong

dBul Line-L1

TV

T T me

Frequency (MHz)

Ronge (Miz) REM/UBH Ref/Attn  Det/fvg Mode
1:.15-38 b (—6dB) /- 82/1a Phe/Bv

Sweep Pis  #owps|  Fange (Hz) FEM/UE Ref/Attn  Det/fvg flods
1=/4.5kHz 6635 1/LR|

FCCIS CE Closs B 15@kH=z-38MHz Stepping. TST 385915 8 Jon ZA16

Rew 9.5 26 Moy 2615
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14 IC: 1000X-ND14

DATA

Range 1: Line-L1 .15 - 30MHz

Frequency Meter Det T13101L L1 LC Cables Corrected CFR 47 Part Margin CFR 47 Part Margin
(MHz) Reading 1&3 Reading 15 Class B QP (dB) 15 Class B (dB)
(dBuV) dBuv Avg

.16013 34.85 Ca 0 0 34.85 - - 55.46 -20.61
.16013 53.51 Qp 0 0 53.51 65.46 -11.95 - -
.16913 43.06 Ca 0 0 43.06 - - 55 -11.94
.16913 56.43 Qp 0 0 56.43 65 -8.57 - -
.54578 32.97 Ca 0 0 32.97 - - 46 -13.03
.54578 38.51 Qp 0 0 38.51 56 -17.49 - -
.53903 33.15 Ca 0 0 33.15 - - 46 -12.85
.53903 38.68 Qp 0 0 38.68 56 -17.32 - -
17.9302 27.37 Ca 0 .2 27.57 - - 50 -22.43
17.9302 34 Qp 0 .2 34.2 60 -25.8 - -

Ca - CISPR average detection

Qp - Quasi-Peak detector
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016
FCC ID: 2AB8ZND14

IC: 1000X-ND14

LINE 2 RESULTS

UL Fremont, CA CE Room 12 Jan 2816 Ba.58:33

Conducted RFI Valtoge

Pro ject No:i5U22570

Client Nome:Intel

Mode | /Device: DRE wlth Laptop

Test Ualt/Freeg: 12BUAC 6@Hz, BLE Worst Cose
Test By:C. Xiong

dBul Line-L2

Freguency (MHz)

Ronge (MHz) REWABU Ref/Attn  Det/fvy Hode

Pis  #Sups) Range (HHz) REWABU Ref/Attn  Det/fvy Hode

FCCIS CE Closs B 15BkHz-3@MHz Siepping. TST 3@915 8 Jon 2816

Rev 8.5 26 Moy 2A15
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REPORT NO: 15U22570-E1V1 DATE: JANUARY 27, 2016

FCC ID: 2AB8ZND14 IC: 1000X-ND14
DATA
Range 1: Line-L1 .15 - 30MHz
Frequency Meter Det T13101LL1 LC Cables Corrected CFR 47 Part Margin CFR 47 Part Margin
(MHz) Reading 183 Reading 15 Class B QP (dB) 15 Class B (dB)
(dBuV) dBuv Avg
.18263 37.23 Ca 0 0 37.23 - - 54.37 -17.14
.18263 53.13 Qp 0 0 53.13 64.37 -11.24 - -
.18578 38.79 Ca 0 0 38.79 - - 54.22 -15.43
.18578 52.49 Qp 0 0 52.49 64.22 -11.73 - -
.53768 31.86 Ca 0 0 31.86 - - 46 -14.14
.53768 37.34 Qp 0 0 37.34 56 -18.66 - -
.54668 32.22 Ca 0 0 32.22 - - 46 -13.78
.54668 37.54 Qp 0 0 37.54 56 -18.46 - -
17.9441 26.27 Ca 0 2 26.47 - - 50 -23.53
17.9441 33.55 Qp 0 .2 33.75 60 -26.25 - -

Ca - CISPR average detection
Qp - Quasi-Peak detector
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