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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: 802.11 a/b/g/n, BLE, and BT module
MODEL.: EDISON
SERIAL NUMBER: SMED425D0039PBAF(SKU10),(Conducted)
SMED425D004KPBAF(SKU9),(Radiated)
DATE TESTED: JULY 09 - JULY 29, 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:
et
CHOON SIAN OOl THANH PHAM
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 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
X] Chamber A [ ] Chamber D
[ ] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F
[ ] Chamber G
[ ] 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.

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
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 802.11 a/b/g/n, BLE, and BT module.

The radio module is made by Intel.

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) (mWwW)
2402 - 2480 Basic GFSK 5.70 3.72
2402 - 2480 Enhanced 8PSK 5.11 3.24
5.3. DESCRIPTION OF AVAILABLE ANTENNAS
Frequency Range (MHz) | Max Gain (dBi)
2400-2483.5 3.2
5150-5850 4.2
5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 6.10 RC190.40.

The EUT driver software installed during testing was 6.10.190.49
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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,Z, it was
determined that Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.

Only BT and 5GHz WLAN can transmit simultaneously.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Lenovo T420 4236b92 N/A
AC / DC Adapter Lenovo 4274430 11S42T4430Z1ZGWE28 |N/A
Laptop Lenovo T420 4236b92 N/A
AC / DC Adapter Lenovo 4274430 11S42T4430Z1ZGWE28 [N/A
I/O CABLES
1/0 Cable List
Cable (Port # of identical |Connector |Cable Type [Cable Remarks
No ports Type Length (m)
1 AC 2 AC Unshielded 1 ACinput
2 DC 2 DC Unshielded 1 DC output
3 USB 1 USB Unshielded 0.5 USB-A to OTG
TEST SETUP

The EUT is connected with a host laptop computer by USB cable during the tests. Test software

exercised the radio card.
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SETUP DIAGRAM FOR TESTS

[] AC I DC Adapter
AC I/ DC Adapter

[

MAIN AC LINE
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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

Spectrum Analyzer, 44 GHz Agilent / HP E4446A T146 06/19/14 | 06/19/15
PXA Signal Analyzer Agilent N90O30A T339 12/10/13 12/10/14
Horn Antenna, 1GHz-18GHz ETS Lindgren 3117 T119 01/06/14 01/06/15
Antenna, Horn, 18 GHz EMCO 3115 C01218 01/18/14 01/18/15
Antenna, Horn, 26.5 GHz ARA MWH-1826/B |C00980 11/14/13 11/14/14
Antenna, Bilog, 30MHz-1 GHz |Sunol Sciences |JB1 C01016 08/22/13 08/22/14
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 10/19/13 10/19/14
Peak Power Meter Agilent / HP N1911A T379 02/07/14 | 02/07/15
Power Meter Sensoor Agilent / HP N1921A T309 12/12/13 12/12/14
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 01/16/14 | 01/16/15
5GHz Low Pass Filter Micro-Tronics LPS17541 F00219 01/11/14 | 01/11/15
3GHz High Pass Filter Micro-Tronics HPS17542 F00222 01/11/14 | 01/11/15
6GHz High Pass Filter Micro-Tronics HPM17543 F00224 01/11/14 | 01/11/15
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7. ANTENNA PORT TEST RESULTS

7.1.

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

KDB 558074 Zero-Span Spectrum Analyzer Method.

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)
2.4 GHz band (Hopping OFF)
Bluetooth GFSK 1.000 1.000 1.000 100.00% 0.00 0.010
Bluetooth 8PSK 1.000 1.000 1.000 100.00% 0.00 0.010
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7.3. DUTY CYCLE PLOTS

HOPPING OFF

DUTY CYCLE GFSK MODE
st Agilent 13:45:16 Jul 9, 2014 R T [ Sweep |

Ref 20.8 dBm #Atten 20 dB Sweep Time
#Peak ‘ 1.000 ms

Sweep
Single Cont

Aito Sweep
Time
MNorm

Gate
On Cif

‘ Gate Setup
Pairts
1001
Center 2.441 000 GHz Span 0 Hz ‘
Res BW 8§ MHz #VBW 50 MHz Sweep 1 ms (1001 pts)

DUTY CYCLE 8PSK MODE
e Agilent 13:49:44 Jul 9, 2014 R T |F|'eq,'Channe| .

Certer Freq
Rel 20.8 dB #Atlen 20 dB
Peak — en 244100000 GHz

Stait Freq
244100000 GHz

Stop Freq
244100000 GHz

CF Step
00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
On 1

Center 2.441 000 GHz Span 0 Hz
Res BW 8§ MHz #VBW 50 MHz Sweep 1 ms (1001 pts)
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7.4. BASIC DATA RATE GFSK MODULATION

7.4.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 922.767 886.3411
Middle 2441 923.489 880.4033
High 2480 923.409 880.8433
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20 dB BANDWIDTH

BANDWIDTH LOW CH
- Agilent 14:10:26 Jul 9, 2014

R T |FrequhanneI |

Ch Freq
Occupied Bandwidth

2.402 GHz

- I Certer Freq
T|”g F'lee ‘2_40200000 GHz

Rel 20.8 dBEm #Atten 20 dB

| Stait Freq
240050000 GHz

#Peak

Stop Freq
240350000 GHz

CF Step

300000000 kHz

Auto Man

Freq Cliset

Center 2.402 000 GHz

Span 3 MHz 0.00000000 Hz

#Res BW 10 kHz #VBW 30 kHz

#S5Sweep 100 ms (1001 pts)

Occupied Bandwidth
890.2496 kHz

Occ BW % Pwr
x dB

99.00 % [|on
-20.00 dB

Signal Track

Cif

Transmit Freq Enor
% dB Bandwidth

-11.890 kHz
922767 kHz

BANDWIDTH MID CH
- Agilent 14:14:22 Jul 9, 2014

R T |FrequhanneI |

Ch Freq
Occupied Bandwidth

2.441 GHz

Certer Freq

Tig Free fl 5 44100000 GHz

| Stait Freq

Rel 20.8 dBm #Atten 20 dB

243950000 GHz

#Peak

Stop Freq

Log

244250000 GHz

10

CF Step

300.000000 kHz

Auto Man

Freq Cliset

Center 2.441 000 GHz

Span 3 MHz 0.00000000 Hz

#Res BW 10 kHz

#VBW 30 kHz #Sweep 100 ms (1001 pis)

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth
907.5109 kHz

-14.292 kHz
923.489 kHz

Occ BW % Pwr
x dB

99.00 %
-20.00 dB

Signal Track
On Cif
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BANDWIDTH HIGH CH
- Agilent 14:17:19 Jul 9, 2014 R T |Fre§fChanneI I

Certer Freq

ChFleq 248 GHz Trig Free {5 13000000 GHz

Occupied Bandwidth I

| Stait Freq
247850000 GHz

Rel 20.8 dBm #Atlen 20 dB
#Peak Stap Freq
Log 2.48150000 GHz

10 -
dBf CF Step

Ofist i 300000000 kHz
108 | Auto
dB

Freq Cliset
Center 2.480 000 GHz Span 3 MHz || 0-00000000 Hz
#Res BW 10 kHz #VBW 30 kHz #5weep 100 ms (1001 pis)

i N Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00 % [lon cf

907.5554 kHz xdB  -20.00dB

Transmit Freq Emor -21.787 kHz
x dB Bandwidth 923.409 kHz

99% BANDWIDTH

BANDWIDTH LOW CH
- Agilent 14:34:53 Jul 9, 2014 R T |FrequhanneI |

| |
Ch Freq 2.402 GHz Tiig Free |f , i}%éﬁ[][!:équz

Occupied Bandwidth I |

| Stait Freq
240050000 GHz

Rel 20.8 dBm #Atten 20 dB
#Samp Stop Freq
Log 240350000 GHz
dB/ e CF Step
Olist g (L 300.000000 kHz

10.8 T L) Li, P i Auto Man
dB ]

i. I I I | S Freq Cifset

Center 2.402 000 GHz Span 3 Mz |[ 0-00000000 Hz

#Res BW 30 kHz VBW 91 kHz #5weep 100 ms (1001 pis)

- - Signal Track
Occupied Bandwidth Occ BW % Puwr 93.00 % [lon cf

886.3411 kHz xdB  -26.00dB

Transmit Fregq Emar -21.664 kHz
% dB Bandwidth 1.129 MHz*
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BANDWIDTH MID CH

- Agilent 14:33:26 Jul 9, 2014 R T |FrequhanneI |
| I
- Certer Freq
Ch Freq 2.441 GHz Trig  Free 2 44100000 GHz
QOccupied Bandwidth I |
| Stait Freq
243950000 GHz
Ref 20.8 dBm #Atten 20 dB
#Samp)| I Stop Freq
Log | 244250000 GHz
10 o warl .
&
dB/ = it i = CF Step
Offst T Iy 300.000000 kHz
10.8 ., 15 Wi Auto Man
dB S | —
|—--——— | | & ARk Freq Cliset
Center 2.441 000 GHz Span 3 MHz || 0-00000000 Hz
#Res BW 30 kHz VBW 91 kHz #Sweep 100 ms (1001 pts)
i i Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % (lon Cif
880.4033 kHz X8 260048
Transmit Freq Enaor -24.737 kHz
% dB Bandwidth 1.131 MHz*

BANDWIDTH HIGH CH
- Agilent 14:35:51 Jul 9, 2014

R T |Freq£ChanneI |

I Certer Freq

Ch Freq 2.48 GHz

Trig  Free

2.48000000 GHz

QOccupied Bandwidth

Rel 20.8 dBm #Atten 20 dB

| Stait Freq
2.47850000 GHz

#Samp

Stop Freq
2.48150000 GHz

CF Step

300000000 kHz

Auto Man

- ! Freq Cliset

Center 2.480 000 GHz

#Res BW 30 kHz VBW 91 kHz

#Sweep 100 ms (1001 pts)

Span 3 MHz 0.00000000 Hz

Occupied Bandwidth
880.8433 kHz

-33.102 kHz
1.121 MHz*®

Qcc BW % Pwr
x dB

Transmit Freq Emar
x dB Bandwidth

Signal Track
99.00 % cif

-26.00 dB

On
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

7.4.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

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

Alternatively, 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 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 510 kHz and the
VBW is set to 510 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
- Agilent 20:02:26 Jul 9, 2014 R T Marker

A Mkr1 1.000 MHz
Ref 20 dBm #Atten 20 dB 003dp | Select Marker
#Peak ‘ 12 3 1
Log
10
dB/
Offst
10.8
dB

MNarmal

Deta Pair

ITracking Ret)
#PAvg Ref A

V1 52 Span Pair
3 FC Sgan

AA

nii):
FTun
Swp

Center 2.441 000 GHz Span 5 MHz
#Res BW 510 kHz #VBW 510 kHz Sweep 1 ms (1001 pis)
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

7.4.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
AFH Mode: 20 Channels declared.
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)
@ Agilent 20:04:07 Jul 9, 2014 R T [|Freg/Channel

Certer Freq

Rel 20 dBm #Atten 20 dB ‘
#Paak 2.44000000 GHz
Stait Freq
2.39000000 GHz
Stop Freq
2.49000000 GHz

CF Step
10.0000000 MHz
Auto Man

V1 52 Freq Cifset
53 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track_
Swp On Cif

Start 2.390 0 GHz Stop 2.490 0 GHz ‘
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST
SEGMENT)

s Agllent 20:08:20 Jul 9, 2014 R T [ Tace |

Rel 20 dBm #Atten 20 dB Trace
#Peak 2 3
Log

‘112” Clear Write
Ofist
10.8
dB

Max Hald

Min Hold
#PAvg

V1 52
S3 FC
AA

n(i):
FTun
Swp

Start 2.400 00 GHz Stop 2.430 00 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms (1001 pts)

Page 22 of 106
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: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND
SEGMENT)

- Agilent 20:06:24 Jul 9, 2014 R T |Fre§;(:hanne| |

Certer Freq
Rel 20 dB #Atten 20 dB
Peak — en 2 44500000 GHz

Log

10 Stait Freq

dB/ 243000000 GHz

Ofist

10.8

dB Stop Freq
2 46000000 GHz

CF Step
3.00000000 MHz
#PAvg Auto Man

M1 52 Freq Cifset

S3 FC 0.00000000 Hz
AA

afl):

ETun Signal Track_
Swp On of

Start 2.430 00 GHz Stop 2.460 00 GHz ‘
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD
SEGMENT)

- Agilent 20:07:20 Jul 9, 2014 R T [FregChannel |

Certer Freq
Rei 20 dBm #Atten 20 dB ‘
#Peak ‘ 247500000 GHz
Log
10 Stait Freq
dB/ 246000000 GHz
Ofist
10.8
dB Stop Freq
249000000 GHz

CF Step
3.00000000 MHz
#PAvg Auto Man

M1 52 Freq Cifset
53 FC 0.00000000 Hz
AA

afl): .
ETun Signal Track
On Cif

Swp

Start 2.460 00 GHz Stop 2.490 00 GHz ‘
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms (1001 pis)
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

7.4.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *

0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
DH Packet Pulse | Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.417 31 0.129 0.4 -0.271
DH3 1.668 20 0.334 0.4 -0.066
DH5 2.917 13 0.379 0.4 -0.021
DH Packet Pulse Average Time Limit Margin
Width Number_of of Occupancy
Pulses in
(msec) 0.8 seconds (sec) (sec) (sec)
GFSK AFH Mode
DH1 0.417 7.75 0.032 0.4 -0.368
DH3 1.668 5 0.083 0.4 -0.317
DH5 2.917 3.25 0.095 0.4 -0.305
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

PULSE WIDTH - DH1

PULSE WIDTH — DH1
@ Agilent 20:10:32 Jul 9, 2014 R T Marker

AMkrl 417 ps
Ref 20 dBm #Atten 20 dB 6.99 dB 189'92“ Magrkerd

#Peak

Naormal

Deta

Deta Pair
ITracking Ret)
Ref

Span Pair
Span

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 1.8 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
de Agilent 20:11:54 Jul 9, 2014 R T [ Sweep |

Rel 20 dBm #Atten 20 dB Sweep Time
3.160 s

#Peak

|| ALto Sweep
Time
Morm

Gate

Center 2.441 000 GHz Span 0 Hz |
Res BW 1 MHz #VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

PULSE WIDTH — DH3

PULSE WIDTH — DH3
@ Agilent 20:17:12 Jul 9, 2014 R T Marker

A Mkr1 1.668 ms
Ref 20 dBm #Atten 20 dB 172 dB 189'92“ Magrkerd

#Peak

Naormal

Deta

Deta Pair
ITracking Ret)
Ref

Span Pair
Span

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 5.72 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3
de Agilent 20:15:51 Jul 9, 2014 R T [ Sweep |

Rel 20 dBm #Atten 20 dB Sweep Time
3.160 s

#Peak

ALto Sweep
Time
Morm

Gate

Center 2.441 000 GHz Span 0 Hz |
Res BW 1 MHz #VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

PULSE WIDTH — DH5

PULSE WIDTH — DH5
e Agilent 20:18:49 Jul 9, 2014 R T Marker

A Mkt 2917 ms
Ref 20 dBm #Atten 20 dB 2935 dp || Select Marker
#Peak 1 2 3 4

Naormal

Deta

Deta Pair
ITracking Ret)
Ref

Span Pair
Span

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 10 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
de Agilent 20:21:17 Jul 9, 2014 R T [Freg/Channel |

Certer Freq

Rel 20 dBm #Atten 20 dB ‘
#Peak 2.44100000 GHz
Stait Freq
2.44100000 GHz
Stop Freq
2.44100000 GHz

CF Step
1.00000000 MHz
Auto Man

Freq Cliset
Il 000000000 Hz

Signal Track
Cif

On

Center 2.441 000 GHz Span 0 Hz"‘
Res BW 1 MHz #VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

7.4.5. OUTPUT POWER

LIMIT

815.247 (b) (1)
RSS-210 Issue 7 Clause A8.4

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 4.96 30 -25.04
Middle 2441 5.62 30 -24.38
High 2480 5.70 30 -24.30
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

OUTPUT POWER

PEAK POWER LOW CH

- Agilent 20:28:36 Jul 9. 2014

R T

Peak Search

Rel 20 dBm

#Atten 20 dB

Mkr1 2.402 096 GHz
4.96 dBm

#Peak
Log

10
dB/

Otist
10.8

dB

‘ Next Peak
h Next Pk Rigrt
‘ Next Pk Leit

#PAvg

‘ Min Search

V1 52
53 FC

AA

nii):
FTun

Swp

Center 2.402 000 GHz
#Res BW 3 MHz

#VBW 3 MHz

‘ Pk-Pk Search

‘ Mkr € CF
Span 4 MHz ‘ 1'“:?;3

#5weep 100 ms (1001 pis)

PEAK POWER MID CH

- Agilent 20:37:07 Jul 9, 2014

R T

Peak Search

Rel 20 dBm

#Atten 20 dB

Mkr1 2.440 956 GHz
5.62 dBm

#Peak

Next Peak

Next Pk Rigrt

Next Pk Leit

Min Search

V1 52
S3 FC

AA

a(i):
FTun
Swp

Center 2.441 000 GHz
#Res BW 3 MHz

#VBW 3 MHz

Span 4 MHz
#5weep 100 ms (1001 pis)

Pk-Pk Search
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

PEAK POWER HIGH CH
- Agilent 20:38:16 Jul 9, 2014 R T |Freg/Channel

Mkr1 2.479 992 GHz Certer E

Rel 20 dBm #Atten 20 dB 570 dBm Erier Freq
iPeak 2.43000000 GHz
Log
10 Stait Freq
dB/ 2.47800000 GHz
Ofist
10.8
dB Stop Freq

2.48200000 GHz

‘ CF Step

400.000000 kHz
#PAvg Auto Man

M1 52 Freq Cifset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Cif

Swp On

Center 2.480 000 GHz Span 4 MHz ‘
#Res BW 3 MHz #VBW 3 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 14U17976-E5

FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

7.4.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.8 dB (including 10 dB pad and 0.8 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 4.77
Middle 2441 5.17
High 2480 5.37
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

7.4.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
- Agilent 15:49:33 Jul 9. 2014

R T

Rel 20.8 dBm

#Atten 20 dB

Mkr1 2.400 000 GHz
-51.21 dBm

#Peak
Log

10
dB/

Otist
10.8

dB
o]l

Clear Write

Max Hold

151
dBm

#PAvg

Min Hald

V1 52
53 FC

AA

aif):
1>50k

Swp

Center 2.400 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pis)

LOW CHANNEL SPURIOUS
- Agilent 15:41:17 Jul 9, 2014

R T

Freg/Channel

Rel 20.8 dBm

#Atten 20 dB

Mkr3 3.80 GHz
-51.59 dBm

#Peak

Certer Freq
13.0150000 GHz

Stait Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

CF Step
2.59700000 GHz
Auto Man

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz |
Sweep 2.482 s (601 pts)

Maiber Tiace
1 1
1)
1)

X Axiz

478 GHz
2486 GHz

2.80 GHz

Amplilude
-40.22 dBm
-50.12 dBm
-51.58 dBm

Freq Cliset
0.00000000 Hz

Signal Track
Cif

QOn
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

- Agilent 15:30:34 Jul 9. 2014

R T

Freg/Channel

Rel 20.8 dBm

#Atten 20 dB

Mkr1 2.440 983 GHz
4.90 dBm

#Peak
Log

10
dB/

Otist
10.8

dB
o]l

Certer Freq
244100000 GHz
Stait Freq

2 43600000 GHz
Stop Freq

2 44600000 GHz

151
dBm

#PAvg

CF Step
1.00000000 MHz
Aut Man

M1 52
53 FC

AA
aif):

1=50k
Swp

Center 2.441 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz
#5weep 100 ms (601 pis)

Freq Cliset
0.00000000 Hz

Signal Track
On oif

—

MID CHANNEL SPURIOUS

- Agilent 15:34:57 Jul 9, 2014

R T

Freg/Channel

Rel 20.8 dBm

#Atten 20 dB

Mkr2 25.00 GHz
-48.96 dBm

Certer Freq

#Peak

13.0150000 GHz

Stait Freq
30.0000000 MHz

=

<

Stop Freq
26.0000000 GHz

CF Step
2.59700000 GHz
Auto Man

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

Maiker Tiace
1 1)

2 1y

X Axiz
4.88 GHz
25.00 GHz

Amplilude
-41.20 dBm
-48.9€ dBm

Freq Cliset
0.00000000 Hz

Signal Track
Cif

QOn
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANN
- Agilenf 15:47:50

EL BANDEDGE

Jul 9, 2014

R T

Freg/Channel

Rel 20.8 dBm

#Atten 20 dB

Mkr1 2.483 500 GHz
-57.29 dBm

#Peak
Log

10
dB/

Otist
10.8

dB
o]l

Certer Freq
2 48350000 GHz
Stait Freq

2 47850000 GHz
Stop Freq

2 48850000 GHz

151
dBm

#PAvg

CF Step
1.00000000 MHz
Aut Man

M1 52
53 FC

AA
aif):

1=50k
Swp

Center 2.483 500 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pis)

Freq Cliset
0.00000000 Hz

Signal Track
On oif

—

HIGH CHANNEL SPURIOUS

- Agilent 15:44:20 Jul 9, 2014

R T

Freg/Channel

Rel 20.8 dBm

#Atten 20 dB

Mkr3 3.80 GHz
-51.91 dBm

#Peak

Certer Freq

13.0150000 GHz

Stait Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

CF Step
2.59700000 GHz
Auto Man

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz |
Sweep 2.482 s (601 pts)

Maiber Tiace
1 1
1)
1)

X Axiz

488 GHz
25.00 GHz

2.80 GHz

Amplilude
-45.18 dBm
-48.28 dBm
-51.81 dBm

Freq Cliset
0.00000000 Hz

Signal Track
Cif

QOn
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
- Agilent 20:00:02 Jul 9, 2014 R T Marker

Mkr2 2.399 63 GHz
Rel 20 dBm #Aten 20 dB -53.69 dBm
#Peak T

1

Log ]
10
dB/
Ofist
10.8
dB

Select Marker

DI

9.0 .
dBm Deta Pair

ITracking Ret)
#PAvg Ref A

V1 52 Span Pair
3 FC Sgan

AA
nii):
FTun
Swp

Center 2.400 00 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.92 ms (601 pts)

HIGH BANDEDGE WITH HOPPING ON
- Agilent 19:57:52 Jul 9, 2014 R T Marker

Mkr2 2.484 13 GHz

Rel 20 dBm #Atten 20 dB 5595 dBm || Select Marker
#Peak T2 3 4

1

]

Normal

Deta

Deta Pair
ITracking Rel)
Ref A

Span Pair

Span

Center 2.483 50 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.92 ms (601 pts)
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

7.5. ENHANCED DATA RATE 8PSK MODULATION

7.5.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 1375 1242.20
Middle 2441 1371 1216.90
High 2480 1374 1248.00
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

20 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 14:48:50 Jul 9, 2014 R T |FrequhanneI |
|

Certer Freq

ChFreq 2402 GHz Trig Free {5 40200000 GHz

Occupied Bandwidth I

| Stait Freq
2.40050000 GHz

Rel 20.8 dBm #Atten 20 dB

#Peak Stop Freq
Log 2.40350000 GHz
10 :
dB/ CF Step
Ofist 300.000000 kHz
10.8 I (= Man
dB —_—

| Freq Cliset
0.00000000 Hz

Center 2.402 000 GHz Span 3 MHz
#Res BW 15 kHz VBW 43 kHz #5weep 100 ms (1001 pts)

- - Signal Track
Occupied Bandwidth Occ BW % Pwr 93.00 % [lon cf

1.2371 MHz xdB  -20.00dB

Transmit Freq Emar -18.150 kHz
x dB Bandwidth 1.375 MHz

BANDWIDTH MID CH
W Agilent 14:47:37 Jul 9, 2014 R T |FrequhanneI |
I I
Ch Freq 2.441 GHz Trig  Free
QOccupied Bandwidth I |

Certer Freq
2.44100000 GHz

| Start Freq
2.43950000 GHz

Ref 20.8 dBm #Atten 20 dB
#Peak Stop Freq
Log 244250000 GHz
10 . .
dB/ CF Step
Ofist 300.000000 kHz

10.8 B Auto Man
dB 1

Freq Cliset
0.00000000 Hz

Center 2.441 000 GHz Span 3 MHz

#Res BW 15 kHz VBW 43 kHz #Sweep 100 ms (1001 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 % |ffon
1.2293 MHz xdB  -20.00 dB

Transmit Freq Enaor -26.256 kHz
% dB Bandwidth 1.371 MHz

Signal Track
Cif
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

BANDWIDTH HIGH CH
- Agilent 14:46:00 Jul 9, 2014

R T

|FrequhanneI |

Ch Freq 248 GHz

Occupied Bandwidth

Trig  Free

Certer Freq
248000000 GHz

Rel 20.8 dBm #Atten 20 dB

| Stait Freq
2 47850000 GHz

#Peak

Log

10

Stop Freq
248150000 GHz

dB/

CF Step

Otist

300.000000 kHz

10.8

Auto Man

dB

Freq Cliset

Center 2.480 000 GHz

#Res BW 15 kHz VBW 43 kHz

Span 3 MHz
#S5Sweep 100 ms (1001 pts)

0.00000000 Hz

Occupied Bandwidth
1.2416 MHz

-32.810 kHz
1.374 MHz

Transmit Freq Enor
% dB Bandwidth

Occ BW % Pwr
x dB

99.00 %
-20.00 dB

Signal Track
On of

99% BANDWIDTH

BANDWIDTH LOW CH
e Agilent 14:39:35 Jul 9, 2014

R T

|Freq£ChanneI |

Ch Freq 2.402 GHz

QOccupied Bandwidth

Trig  Free

I Certer Freq
2.40200000 GHz

Rel 20.8 dBm #Atten 20 dB

| Stait Freq
2.40050000 GHz

#Samp

Log

10

Stop Freq
2.40350000 GHz

CF Step

300000000 kHz

Auto Man

Freq Cliset

Center 2.402 000 GHz

#Res BW 30 kHz VBW 91 kHz

Span 3 MHz

#Sweep 100 ms (1001 pts)

0.00000000 Hz

Occupied Bandwidth
1.2422 MHz

-17.279 kHz
1.414 MHz*®

Transmit Freq Emar
x dB Bandwidth

Qcc BW % Pwr
x dB

99.00 %
-26.00 dB

On

Signal Track
Cif
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

BANDWIDTH MID CH

- Agilent 14:40:21 Jul 9, 2014 R T |FrequhanneI |
I I
- Certer Freq
Ch Freq 2.441 GHz Trig  Free 2 44100000 GHz
QOccupied Bandwidth I |
| Stait Freq
243950000 GHz
Ref 20.8 dBm #Atten 20 dB
#Samp)| Stop Freq
Log 244250000 GHz
10 i ; p
dBf AU I T Y A A NN P L A CF Step
Offst e © 300.000000 kHz
10.8 Auto Man
dB L 1 i ib AL Lt
i | i ! ! Freq Cifset
Center 2.441 000 GHz Span 3 MHz || 0-00000000 Hz
#Res BW 30 kHz VBW 91 kHz #Sweep 100 ms (1001 pts)
- - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % (lon Cif
1 2169 MHZ x dB -26.00 dB
Transmit Freq Enaor -25.711 kHz
% dB Bandwidth 1.401 MHz*

BANDWIDTH HIGH CH
it Agllent 14:41:09 Jul 9, 2014

R T |Fre§fChanneI |

Ch Freg
Occupied Bandwidth

248 GHz

Certer Freq

Free Il 5 45000000 GHz

Trig

Stait Freq

Rel 20.8 dBm #Atten 20 dB

247850000 GHz

#Samp)

Stop Freq

Log

2.48150000 GHz

10
dB/

CF Step

Otist

300000000 kHz

dB

Auto Man

Freq Cliset

Center 2.480 000 GHz

#Res BW 30 kHz VBW 91 kHz

0.00000000 Hz

Span 3 MHz
#5weep 100 ms (1001 pis)

Occupied Bandwidth
1.2480 MHz

Transmit Freq Emor
% dB Bandwidth

-34 489 kHz
1.436 MHz™

Occ BW % Pwr
x dB

Signal Track
99.00 % (||on Cf

-26.00 dB
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

7.5.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

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

Alternatively, 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 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 470 kHz and the
VBW is set to 470 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

e Agilent 21:24:31 Jul 9, 2014 R T |Freg/Channel

A Mkr1 1.000 MHz Certer E
erter Freq
Rel 20 dBm #Atten 20 dB -0.02 dB
#Peak 2.44100000 GHz
Log
10 Stait Freq
dB/ 2.43850000 GHz
Ofist
10.8
dB Stop Freq
2.44350000 GHz

CF Step
500000000 kHz
4PAvg Auto Man

V1 52 Freq Cifset
53 FC 0.00000000 Hz
AA

a(l): .
ETun Signal Track
Swp On f

Center 2.441 000 GHz Span 5 MHz ‘
#Res BW 470 kHz #VBW 470 kHz Sweep 1 ms (1001 pis)
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

7.5.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
AFH Mode: 20 Channels declared.
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)

@ Agilent 21:13:56 Jul 9, 2014 R T [|Freg/Channel

Certer Freq

Rel 20 dBm #Atten 20 dB ‘
#Paak 2.44000000 GHz
B Start Freq
2.39000000 GHz
Stop Freq
2.49000000 GHz

CF Step
10.0000000 MHz
Auto Man

M1 S2 Freq Cifset
53 FClu t4ell 0.00000000 Hz
AA

aff): .
ETun Signal Track_
Swp On Cif

Start 2.390 0 GHz Stop 2.490 0 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST
SEGMENT)

- Agilent 21:09:18 Jul 9, 2014 R T |Fre§;(:hanne| |

Certer Freq

Rei 20 dBm #Atten 20 dB ‘
#Peak 2 41500000 GHz
Stait Freq
240000000 GHz

Stop Freq
2.43000000 GHz

CF Step
3.00000000 MHz
Auto Man

M1 52 Freq Cifset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On Cif

Start 2.400 00 GHz Stop 2.430 00 GHz ‘
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms (1001 pts)
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014

IC ID: 1000X-ND1

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

SEGMENT)
- Agllent 21:05:59

Jul 9, 2014

R T |Fre§fChanneI |

Rel 20 dBm

#Atten 20 dB

#Peak
Log

10
dB/

Otist
10.8

dB

Certer Freq
2 44500000 GHz

Stait Freq
243000000 GHz
Stop Freq
2 46000000 GHz

#PAvg

CF Step
3.00000000 MHz
Auto Man

V1 52
S3 FC

AA
aff):

FTun
Swp

Start 2.430 00 GHz
#Res BW 300 kHz

#VBW 300 kHz

Stop 2.460 00 GHz
Sweep 1 ms (1001 pts)

Freq Cliset
0.00000000 Hz

Signal Track
On Cif

—

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

- Agilent 21:11:36 Jul 9. 2014

R T

|FrequhanneI |

Rel 20 dBm

#Atten 20 dB

#Peak
Log

10
dB/

Otist
10.8

dB

Certer Freq
247500000 GHz
Stait Freq
246000000 GHz
Stop Freq
249000000 GHz

#PAvg

CF Step
3.00000000 MHz
Auto Man

M1 52
53 FC

AA
af):

FTun

Swp

Start 2.460 00 GHz
#Res BW 300 kHz

#VBW 300 kHz

Stop 2.490 00 GHz
Sweep 1 ms (1001 pis)

Freq Cliset
0.00000000 Hz

Signal Track
of

On

—
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

7.5.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS

Time Of Occupancy = 10 * xx pulses * yy msec = zz msec

8PSK (EDR) Mode

DH Packet | Pulse [ Number of [ Average | Limit Margin
Width [ Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.4205 31 0.130 0.4 -0.270
DH3 1.567 19 0.298 0.4 -0.102
DH5 2.267 14 0.317 0.4 -0.083

Note: for AFH (8PSK) mode, please refer to the results of AFH (GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate on page 23 demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

PULSE WIDTH - DH1

PULSE WIDTH — DH1
- Agilent 18:35:30 Jul 9, 2014 R T Marker

A Mkl 4205 ps

Ref 20 dBm #Atten 20 dB g13dp || Select Marker
#Peak

Detla

Deta Pair

ITracking Ret)
Ref A

Span Pair
Span

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 1.52 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
# Agilent 18:37:25 Jul 9, 2014 R T [ Maker |

Ref 20 dBm #Atien 20 dB 189'92“ Magrker .
#Peak - £ = =
Log
10

dB/ Normal

Ofist

10.8
dB

Deta Pair
ITracking Ret)
Ref A

Center 2.441 000 GHz Span 0 Hz |
Res BW 1 MHz #VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

PULSE WIDTH — DH3

PULSE WIDTH — DH3

- Agilent 18:45:48 Jul 9, 2014

R T

Marker

Rel 20 dBm #Atten 20 dB

A Mkl 1.567 ms

29.52 dB

#Peak

Select Marker
1 2 3 4

Naormal

Detla

Deta Pair
ITracking Ret)
Ref A

Center 2.441 000 GHz

Res BW 1 MHz #VBW 1 MHz

Span 0 Hz

Sweep 5 ms (601 pts)

Span Pair
Span

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3

H Agilent 18:40:45 Jul 9, 2014

R T

|FrequhanneI |

Rel 20 dBm #Atien 20 dB

#Peak
Log

10
dB/

Ofist
10.8

dB

Certer Freq
244100000 GHz
Stait Freq
244100000 GHz

Stop Freq
2.44100000 GHz

CF Step
1.00000000 MHz
Aut Man

Center 2.441 000 GHz

Res BW 1 MHz #VBW 1 MHz

Span 0 Hz |
Sweep 3.16 s (601 pts)

Freq Cliset
0.00000000 Hz

Signal Track
On Cif

—
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

PULSE WIDTH — DH5

PULSE WIDTH — DH5
- Agilent 18:57:46 Jul 9, 2014 R T Marker

A Mkl 2267 ms
Ref 20 dBm #Atten 20 dB 2879dp | Select Marker
#Peak 1 2 3 4

Naormal

Detla

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 10 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
e Agilent 18:58:07 Jul 9, 2014 R T [ Sweep |

Ref 20 dBm #Atten 20 dB Sweep Time
#Peak 3160 s

Log
10 Sweep
dB/ Single Cont
Ofist
10.8 ALlo Sweep
dB Time
MNorm

Gate
On Cif

L ) ‘ Gate Sefup 4
Pairts
601
Center 2.441 000 GHz Span 0 Hz“‘
Res BW 1 MHz #VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 14U17976-E5

FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

7.5.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 4.32 30 -25.68
Middle 2441 4.91 30 -25.09
High 2480 5.11 30 -24.89
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

OUTPUT POWER

PEAK POWER LOW CH

e Agilent 20:42:49 Jul 9, 2014

R T

Peak Search

Rel 20 dBm

#Atten 20 dB

Mkr1 2.401 876 GHz
4.32 dBm

#Peak

‘ MNext Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

‘ Min Search

V1 52
53 FC

AA
aff):

FTun
Swp

Center 2.402 000 GHz
#Res BW 3 MHz

Span 4 MHz

#VBW 3 MHz #S5weep 100 ms (1001 pts)

‘ Pk-Pk Search
‘ Mkr € CF

Mare
12

PEAK POWER MID CH

W Agilent 20:44:17 Jul 9, 2014

R T

Freg/Channel

Rel 20 dBm

#Atten 20 dB

Mkr1 2.440 816 GHz
4.91 dBm

#Peak

Certer Freq

244100000 GHz

Start Freq
2.43900000 GHz

Stop Freq
2.44300000 GHz

CF Step
400.000000 kHz
Auto Man

V1 52
53 FC

AA
aff):

FTun

Swp

Center 2.441 000 GHz
#Res BW 3 MHz

Span 4 MHz

#VBW 3 MHz #5Sweep 100 ms (1001 pis)

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

PEAK POWER HIGH CH

- Agilent 20:45:38 Jul 9, 2014 R T |Freg/Channel

Mkr1 2.479 848 GHz Certer E

Rel 20 dBm #Atten 20 dB 5.11 dBm Erier Freq
iPeak 2.43000000 GHz
Log
10 Stait Freq
dB/ 2.47800000 GHz
Ofist
10.8
dB Stop Freq

2.48200000 GHz

CF Step
400000000 kHz
#PAvg Auto Man

V1 52 Freq Cifset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Cif

Swp On

Center 2.480 000 GHz Span 4 MHz ‘
#Res BW 3 MHz #VBW 3 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 14U17976-E5

FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

7.5.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.8 dB (including 10 dB pad and 0.8 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 1.80
Middle 2441 2.22
High 2480 2.38
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

7.5.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
- Agilent 20:55:42 Jul 9, 2014

R T

Freg/Channel

Rel 20 dBm #Atten 20 dB

Mkr1 2.400 008 GHz
-47.20 dBm

#Peak
Log

10
dB/

Otist
10.8

dB
o]l

Certer Freq
240000000 GHz
Stait Freq
239600000 GHz
Stop Freq
240400000 GHz

-18.9
dBm

#PAvg

CF Step
§00.000000 kHz
Auto Man

V1 52
53 FC

AA

aif):
1>50k

Swp

Center 2.400 000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span & MHz
Sweep 1 ms (1001 pis)

Freq Cliset
0.00000000 Hz

Signal Track
On oif

—

LOW CHANNEL SPURIOUS
- Agilent 20:53:58 Jul 9, 2014

R T

Peak Search

Rel 20 dBm #Atten 20 dB

Mkr3 4.808 GHz
-45.49 dBm

#Peak |

Next Peak

I
<

Next Pk Rigrt

Next Pk Leit

Min Search

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz ~
Sweep 2.482 s (1001 pts)

Maiber Tiace X Axiz
1 i) 2.402 GHz
1} 3.789€ GHz
i) 4.808 GHz

Amplilude
-0.88 dBm
-51.57 dBm
-45.48 dBm

Pk-Pk Search

Mkr € CF

Mare
1cl2
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
- Agilent 20:49:46 Jul 9, 2014 R T |FregiChannel

Mkr1 2.441 13 GHz Certer F

erter Freq
Rel 20 dBm #Atten 20 dB 1.12 dBm
#Peak 244100000 GHz
Log
10 Stait Freq
dB/ 243600000 GHz
Ofist
10.8
dB Stop Freq
ol 244600000 GHz

-18.9
dBm CF Step

1.00000000 MHz
#PAvg Aut Man

M1 52 Freq Cifset
53 FC 0.00000000 Hz
AA

off): e - .

=50k Signal Track
Swp On cf
Center 2.441 00 GHz Span 10 MHz ‘

#Res BW 100 kHz #VBW 300 kHz #5weep 100 ms (1001 pis)

MID CHANNEL SPURIOUS
- Agilent 20:52:19 Jul 9, 2014 R T Marker

Mkr3 4.886 GHz

Ref 20 dBm #Atten 20 dB 46.50 dBm || Select Marker
#Peak | T2 3 4
1

&

Marker Trace
1 2 3

Readolt ||
Frequency

Marker Table
Cn Cif

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) Marker All Cif
Manker Tiace X Awiz Amplilude
1 1) 2.441 GHz 1.12 dBm
1) 3.789€ GHz -52.07 dBm
1) 4,886 GHz -46.50 dBm
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014

IC ID: 1000X-ND1

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
- Agilent 20:68:01 Jul 9, 2014

R T

Marker

Rel 20 dBm

#Atten 20 dB

Mkr1 2.483 63 GHz
-53.22 dBm

#Peak

Select Marker

Deta

Deta Pair
ITracking Ret)
Ref A

1=50k

Swp

Center 2.483 50 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (1001 pts)

Span Pair

Span Center

HIGH CHANNEL SPURIOUS

W Agilent 20:69:20

Jul 9, 2014

R T

Marker

Rel 20 dBm

#Atten 20 dB

Mkr3 4.964 GHz
-49.63 dBm

#Peak |

Select Marker
1 2 3 4

Log T

10 &
dB/

Ofist

Marker Trace
Auto

10.8

dB

DI

Readolt ||
Frequency

-18.9
dBm

#PAvg

Marker Table

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pis)

Maker Tiace
1 1)
(]
1)

X Axiz
2.480 GHz
2.798 GHz
4884 GHz

Amgplilude
-0.02 dBm
-50.82 dBm
-48.83 dBm

‘ Marker All Cif

Moare
22
I
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
@ Agilent 19:45:58 Jul 9, 2014 R T Marker

Mkr2 2.399 80 GHz

Ref 20 dBm #Atten 20 dB 5320 dBm || Select Marker
#Peak

1
L2

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 2.400 00 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.92 ms (601 pts)

HIGH BANDEDGE WITH HOPPING ON
- Agilent 19:52:19 Jul 9, 2014 R T Marker

Mkr2 2.484 00 GHz
Rel 20 dBm #Atten 20 dB 58.56 dBm || Select Marker
#Peak T2 3 4
Log

10
dB/ MNarmal

Otist
10.8
dB

DI
-12.4 -
dBm Deta Pair
ITracking Ref)
#PAvg Ref A

M1 52 Span Pair
S3 FC Sgan

AA
n(i):
FTun

Swp

Center 2.483 50 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.92 ms (601 pts)
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

7.6. COLOCATION

Below table shows potential intermodulation frequencies due to Bluetooth and 5GHz WLAN
simultaneous transmission.

Modes A B A+B A-B 2A+B | A+2B | A-2B
8PSK+11n HT20 5.2 band 2441 5200 7641 2759 | 10082 | 12841 | 7959
8PSK+11n HT20 5.3 band 2441 5300 7741 2859 | 10182 | 13041 | 8159
8PSK+11n HT20 5.6 band 2441 5600 8041 3159 | 10482 | 13641 | 8759
8PSK+11n HT20 5.8 band 2441 5785 8226 3344 | 10667 | 14011 | 9129
8PSK+11n HT40 5.2 band 2441 5190 | 7601 | 2749 | 10072 | 12821 | 7939
8PSK+11n HT40 5.3 band 2441 5270 | 7741 | 2829 | 10152 | 12981 | 8099
8PSK+11n HT40 5.6 band 2441 5590 | 8031 | 3149 | 10472 | 13621 | 8739
8PSK+11n HT40 5.8 band 2441 5755 8196 3314 | 10637 | 13951 | 9069
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

7.6.1. 8PSK and 802.11n HT20 Mode 5.2 GHz

8PSK 2442MHz
- Agilent

R T

Marker

Rel 20 dBm

Atten 20 dB

Mkr2 4.885 GHz
-37.34 dBm

#Peak |

Select Marker
12 3 4

Log Y
10

dB/

Otist

Marker Trace
Auto 1 2 3

10.7

dB

Readodt ||
Frequency

#PAvg

Marker Table
On [

Start 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Maiber Tiace
1 1)

2 1)

X Axiz
2.443 GHz
4.885 GHz

Amplilude
2.80 dBm
-37.24 dBm

‘ Marker All Cif

11n HT20 Mode 5200 MHz

e Agilen

R T

Peak Search

Rel 20 dBm

Atten 20 dB

Mkr1 5.200 GHz
9.71 dBm

#Peak T

MNext Peak

Log ¢
10

dB/

Otist

10.7

dB

‘ Next Pk Rigrt

Next Pk Lelt

#PAvg

‘ Min Search

Start 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Maker Tiace
1 1

X Axiz
£.200 GHz

Amplifude
8.71 dBm

Pk-Pk Search

Mkr € CF

Mare
1¢ci2

Page 60 of 106

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701I
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

Colocation

8PSK 2442MHz and 11n HT20 Mode 5200 MHz
e Agilent

R T Marker

Rel 20 dBm Atten 20 dB

Mkr3 4.878 GHz

37.11dBm || S€lect Marker

#Peak |

1 2

3 4

Log 1) =
10

dB/

Otist

MNormal

10.7

dB

#PAvg

Ref

Deta Pair
ITracking Ret)

A

Center 8.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Span 14 GHz
Sweep 46.67 ms (2001 pts)

Maiber Tiace
1)
i1
1)

X Axiz
2.443 GHz
£.200 GHz
4 878 GHz

Span
Amplilude
1.64 dBm
5.88 dBm

-37.11 dBm

Span Pair
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

7.6.2. 8PSK and 802.11n HT20 Mode 5.3 GHz

8PSK 2442MHz

- Agilent

R T

Marker

Rel 20 dBm

Atten 20 dB

Mkr2 4.885 GHz
-37.34 dBm

#Peak |

2

Select Marker
’

3 4

Log Y

10
dB/

Otist

Auto 1

Marker Trace

2 3

10.7

dB

Readodt ||
Frequency

#PAvg

On

Marker Table

[

Start 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Maiber Tiace
1 1)

2 1)

X Axiz
2.443 GHz
4.885 GHz

Amplilude
2.80 dBm
-37.24 dBm

‘ Marker All Cif

11n HT20 Mode 5300 MHz

e Agilen

R T

Rel 20 dBm

Atten 20 dB

Mkr1 5.298 GHz
10.58 dBm

#Peak

°

Log

10

dB/
Otist

Clear Write

10.7

dB

Max Hold

#PAvg

Min Hald

Start 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Maker Tiace
1 1

X Axiz
£.298 GHz

Amplifude

10.58 dBm
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

Colocation

8PSK 2442MHz and 11n HT20 Mode 5300 MHz
e Agilent

R T Marker

Rel 20 dBm Atten 20 dB

Mkr2 5.298 GHz

a.00 dBm || Select Marker

#Peak | 2

12

3 4

Log T is

10
dB/

Otist

MNormal

10.7

dB

#PAvg

Ref

Deta Pair
ITracking Ret)

A

Center 8.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Span 14 GHz

Sweep 46.67 ms (2001 pts) Span

Maiber Tiace
1)
i1
1)

X Axiz
2.443 GHz
£.298 GHz
4 878 GHz

Amplilude
-0.18 dBm

5.08 dBm
-40.07 dBm

Span Pair
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014

IC ID: 1000X-ND1

7.6.3. 8PSK and 802.11n HT20 Mode 5.6 GHz

8PSK Mode 2442MHz

- Agilent

R T

Marker

Rel 20 dBm

Atten 20 dB

Mkr2 4.885 GHz
-37.34 dBm

Select Marker
’

#Peak |

2 3 1

Log Y
10

dB/

Marker Trace

Otist

Auto 1 2 3

10.7

dB

Readodt ||
Frequency

#PAvg

Marker Table
On [

Start 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Maiber Tiace
1 1)

2 1)

X Axiz
2.443 GHz
4.885 GHz

Amplilude
2.80 dBm
-37.24 dBm

‘ Marker All Cif

11n HT20 Mode 5600 MHz

e Agilen

R T

Peak Search

Rel 20 dBm

Atten 20 dB

Mkr1 5.599 GHz
10.86 dBm

MNext Peak

#Peak

&

Log
10

dB/

Otist

‘ Next Pk Rigrt

10.7

dB

‘ Next Pk Lelt

#PAvg

‘ Min Search

Start 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Pk-Pk Search

Maker Tiace
1 1

X Axiz

Amplifude
10.88 dBm

Mkr € CF

Mare
1¢ci2
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

Colocation

8PSK Mode 2442MHz and 11n HT20 Mode 5600 MHz

@ Agilent R T Marker
Mkrd 3.737 GHz
Rel 20 dBm Atten 20 dB -45.11 dBm
#Peak | o

LOQ E3
10
dB/
Ofist

10.7
dB

Select Marker
1. 2 3 4

MNormal

Deta Pair
ITracking Ret)
#PAvg Ref A

Center 8.000 GHz Span 14 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 46.67 ms (2001 pts)

Maiber Tiace X Az Amplilude
1) 2.443 GHz -0.22 dBm

Span Pair

Span

1 11.24 dBm
] E 3 -41.51 dBm
1) -45.11 dBm
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

7.6.4. 8PSK and 802.11n HT20 Mode 5.8 GHz

8PSK Mode 2442MHz

e Agilent

R T

Marker

Rel 20 dBm

Atten 20 dB

Mkr2 4.885 GHz
-37.34 dBm

#Peak |

Select Marker
12 3 4

Log 1)

10

dB/
Ofist

Marker Trace
Auta 1 2 3

10.7

dB

Readolt ||
Frequency

#PAvg

Marker Table
On

Cif

Stant 1.000 GHz
#Res BW 1 MHz

Stop 13.000 GHz

#VBW 1 MHz Sweep 46.67 ms (2001 pts)

Maiker Tiace
1 1y

2 1)

A iz
2.442 GH=z
4885 GHz

Amglilude
2.80 dBm
-37.24 dBm

‘ Marker All Cif

11n HT20 Mode 5785 MHz

e Agilent

R T

Marker

Rel 20 dBm

Atten 20 dB

Mkr2 3.856 GHz
-40.97 dBm

#Peak

1
Py

Select Marker
12 3 4

MNormal

Deta Pair
ITracking Ret)
Ref A

Start 1.000 GHz
#Res BW 1 MHz

Stop 15.000 GHz

#VBW 1 MHz Sweep 46.67 ms (2001 pts)

Tiace
1)

2 1)

Maher

X Axiz
5788 GHz
2.858 GHz

Amplilude
8.35 dBm
-40.97 dBm

Span Pair
Span

cif
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

Colocation

8PSK Mode 2442MHz and HT20 Mode 5785 MHz
R T Marker

e Agilent

Rel 20 dBm Atten 20 dB

Mkr2 5.788 GHz

8.82 dBm || S€lect Marker

#Peak

z
FeS

12

3 4

Log

10
dB/

Otist

MNormal

10.7

dB

#PAvg

Ref

Deta Pair
ITracking Ret)

A

Center 8.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Span 14 GHz

Sweep 46.67 ms (2001 pts) Span

Maiber Tiace
1)

1
1
1

X Axiz
2.443 GHz
£.788 GHz
4 878 GHz
2.858 GHz

Amplilude
-0.85 dBm

8.82 dBm
-42 57 dBm
-42.18 dBm

Span Pair
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

7.6.5. 8PSK and 802.11n HT40 Mode 5.2 GHz

8PSK 2442MHz
i Agilent R T Marker

Mki2 4.885 GHz
Ref 20 dBm Atten 20 dB 3734 gm || Select Marker
#Peak | 1 2 3 4

dB/ Auto 1 2 3
Ofist

10.7
dB

Log b |
10 Marker Trace
Frequency

‘ Readolt ||

Marker Table
#PAvg On Ccif

Stant 1.000 GHz Stop 15.000 GHz
#Res BW 1 MHz #VBW 1 MHz  Sweep 46.67 ms (2001 pts) Marker All Cif
Maiker Tiace X Az Amglilude
1 iy 2.442 GHz 2.80 dBm
2 1) 4885 GHz -37.24 dBm ‘
Mare
2¢c12

11n HT40 Mode 5190 MHz

- Agilent R T | Peak Search
Mkr1 5.193 GHz

Rel 20 dBm Atten 20 dB 4.47 dBm Next Peak
#Peak |

1

)

Next Pk Rigrt

‘ Next Pk Leit

‘ Min Search

Start 1.000 GHz Stop 15.000 GHz
#Res BW 1 MHz #UBW 1 MHz  Sweep 46.67 ms (2001 pis) Pk-Pk Search

Maiker Tiace X Az Amplilude

1 1) £.193 GHz 4.47 dBm
‘ Mkr € CF
Mare
12
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REPORT NO: 14U17976-E5

FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

Colocation

8PSK 2442MHz and 11n HT40 Mode 5190 MHz
R T Marker

e Agilent

Rel 20 dBm

Atten 20 dB

Mkrd 13.222 GHz

A3.14 dBm || Select Marker

1 2

#Peak

2

34

Log

1

$

10
dB/

Otist

MNormal

10.7

dB

De

#PAvg

Ref

ITracking Ret)

ta Pair

A

Center 8.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Span 14 GHz

Sweep 46.67 ms (2001 pts) Span

Maiber

Tiace
1)

1
1
1

X Axiz
2.443 GHz
£.192 GHz
4 878 GHz
13.222 GHz

Amplilude
-0.28 dBm

4.81 dBm
-40.42 dBm
-42.14 dBm

Span Pair
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

7.6.6. 8PSK and 802.11n HT40 Mode 5.3 GHz

8PSK 2442MHz
- Agilent

R T

Marker

Rel 20 dBm

Atten 20 dB

Mkr2 4.885 GHz
-37.34 dBm

#Peak |

Select Marker
12 3 4

Log Y
10

dB/

Otist

Marker Trace
Auto 1 2 3

10.7

dB

Readodt ||
Frequency

#PAvg

Marker Table
On [

Start 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Maiber Tiace
1 1)

2 1)

X Axiz
2.443 GHz
4.885 GHz

Amplilude
2.80 dBm
-37.24 dBm

‘ Marker All Cif

11n HT40 Mode 5270 MHz

e Agilen

R T

Peak Search

Rel 20 dBm

Atten 20 dB

Mkr1 5.270 GHz
3.27 dBm

#Peak T

1

MNext Peak

Log >
10

dB/

Otist

10.7

dB

‘ Next Pk Rigrt

Next Pk Lelt

#PAvg

‘ Min Search

Start 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Maker Tiace
1 1

X Axiz
£.270 GHz

Amplifude
5.27 dBm

Pk-Pk Search

Mkr € CF

Mare
1¢ci2
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

Colocation

8PSK 2442MHz and 11n HT40 Mode 5270 MHz

e Agilent R T Marker
WkiZ 5.270 GHz

Ref 20 dBm Atten 20 dB 7.14 dBm _ |[ Select Marker

#Peak | T 1 2 3 4

Log T tr

10
dB/ MNormal

Otist
10.7
dB

Deta Pair

ITracking Ret)
#Pﬂvg Ref A

Center 8.000 GHz Span 14 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 46.67 ms (2001 pts)

Maiber Tiace X Az Amplilude
1) 2.443 GHz -0.22 dBm

Span Pair

Span

1 §.270 GHz 7.14 dBm
] 4885 GHz -38.83 dBm
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

7.6.7. 8PSK and 802.11n HT40 Mode 5.6 GHz

8PSK 2442MHz
- Agilent

R T

Marker

Rel 20 dBm

Atten 20 dB

Mkr2 4.885 GHz
-37.34 dBm

#Peak |

Select Marker
12 3 4

Log Y

10
dB/

Otist

Marker Trace
Auto 1 2 3

10.7

dB

Readodt ||
Frequency

#PAvg

Marker Table
On [

Start 1.000 GHz
#Res BW 1 MHz

Stop 15.000 GHz

#VBW 1 MHz Sweep 46.67 ms (2001 pts)

Maiber Tiace
1 1)

2 1)

X Axiz
2.443 GHz
4.885 GHz

Amplilude
2.80 dBm
-37.24 dBm

‘ Marker All Cif

11n HT40 Mode 5590 MHz

e Agilen

R T

Marker

Rel 20 dBm

Atten 20 dB

Mkr2 3.730 GHz
-43.91 dBm

#Peak

1

Select Marker
12 3 4

Log

10

dB/
Otist

10.7

dB

Deta

#PAvg

Deta Pair
ITracking Rel)
Ref A

Start 1.000 GHz
#Res BW 1 MHz

Stop 15.000 GHz

#VBW 1 MHz Sweep 46.67 ms (2001 pts)

Tiace
i1

2 1)

Maker

X Axiz
£.585 GHz
3.730 GH=z

Amplifude
£.88 dBm
-43.91 dBm

Span Pair
Span

Cit
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REPORT NO: 14U17976-E5

FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

Colocation

8PSK 2442MHz and 11n HT40 Mode 5590 MHz
R T Marker

e Agilent

Rel 20 dBm

Atten 20 dB

Mkrd 3.730 GHz

4456 dBm || Select Marker

#Peak |

=

1 2

34

Log T

10
dB/

Otist

MNormal

10.7

dB

De

#PAvg

Ref

ITracking Ret)

ta Pair

A

Center 8.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Span 14 GHz

Sweep 46.67 ms (2001 pts) Span

Maiber Tiace
1)

1
1
1

X Axiz
2.443 GHz
£.585 GHz
4 888 GHz
2.730 GHz

Amplilude
-0.08 dBm

8.58 dBm
-41.48 dBm
-44.58 dBm

Span Pair
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

7.6.8. 8PSK and 802.11n HT40 Mode 5.8 GHz

8PSK 2442MHz
- Agilent

R T

Marker

Rel 20 dBm

Atten 20 dB

Mkr2 4.885 GHz
-37.34 dBm

#Peak |

Select Marker
12 3 4

Log Y
10

dB/

Otist

Marker Trace
Auto 1 2 3

10.7

dB

Readodt ||
Frequency

#PAvg

Marker Table
On [

Start 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Maiber Tiace
1 1)

2 1)

X Axiz
2.443 GHz
4.885 GHz

Amplilude
2.80 dBm
-37.24 dBm

‘ Marker All Cif

11n HT40 Mode 5755 MHz

e Agilen

R T

Peak Search

Rel 20 dBm

Atten 20 dB

Mkr1 5.753 GHz
7.93 dBm

#Peak

1

MNext Peak

Log
10

dB/

Otist

10.7

dB

‘ Next Pk Rigrt

Next Pk Lelt

#PAvg

‘ Min Search

Start 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Tiace
i1

2 1)

Maker

X Axiz
£.752 GHz
2.835 GH=z

Amplifude
7.92 dBm
-41.47 dBm

Pk-Pk Search

Mkr € CF

Mare
1¢ci2
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

Colocation

8PSK 2441MHz and 11n HT40 Mode 5755 MHz
e Agilent

R T

Mkr2 5.746 GHz
Rel 20 dBm Atten 20 dB 5.48 dBm || Select Marker
#Peak | - T2 3 4
Log T [

10
dB/ MNormal

Otist
10.7
dB

Marker

Deta Pair

ITracking Ret)
#Pﬂvg Ref A

Center 8.000 GHz
#Res BW 1 MHz #VBW 1 MHz

Maiber Tiace X Axiz
1) 2.443 GHz
1) £.748 GHz
1) 4 888 GHz
1) 2.835 GHz

Span 14 GHz
Sweep 46.67 ms (2001 pts)
Amplilude
-0.12 dBm
£.48 dBm
-41.58 dBm
-41.74 dBm

Span Pair
Span

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)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set
to transmit in a continuous mode.

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, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz 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 the 2.4 GHz 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: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

8.2. TRANSMITTER ABOVE 1 GHz
8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, HORIZ

~UL Fremont - Chamber H 29 Jul 2B14 11:15:25

12

Restricted Bandedge

s Project Nunber: 14017976
fent: Intel

Config:EUT ond Loptop

Mode:Tx BT GFSK Low Bandage-Horz

195 Tested by:D.Uu

g5

CdBul/m)

Average Limit (dBuUym)

2

W%WW

8 5MH=/
Freouency (GHz)

Range (GHz) Det RO WU Avg Tp Sueep Pls  45ups/fode  FPosition
1:2.3172.415 FEAK ING-6B) M Pur Pug(RIS)  Auto/Cpled B3B8  [nf/MAKH 62 degs 280 on | 2

Range (6> Dt RBU U g Typ Sue
2.312.415 AUER TCION

Bups/Made  Position

o Pis
HCEB M P g futo/Cpled 831 IBO/TAUG 62 des 280 cn H

Low Channel Bondedge Method AD - Horizontal.TST 30915 27 Mar 2814 Rev 9.5 22 Jul 2814

Trace Markers

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 *2.39 37.76 PK 32 -24.6 0 45.16 - - 74 -28.84 62 280 H
2 *2.327 40.91 PK 31.9 -24.6 0 48.21 - - 74 -25.79 62 280 H
5 *2.375 40.15 PK 31.9 -24.6 0 47.45 - - 74 -26.55 62 280 H
6 *231 39.35 PK 31.8 -24.6 0 46.55 - - 74 -27.45 62 280 H
3 *2.39 29.12 RMS 32 -24.6 0 36.52 54 -17.48 - - 62 280 H
4 *2.379 30.15 RMS 32 -24.6 0 37.55 54 -16.45 - - 62 280 H

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

RMS - RMS detection
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, VERT

\ZSUL Fremont — Chomber H 29 Jul 2814 13:46:87
Restricted Bondedge
s Project Number: 14017976
Client:Intel
Config:EUT and Laptop
Mode:Tx BT GFSK Low Bandedge-Uert
195 Tested by:D.Uu
95
a5
N Peak Limjt CdBul/m)
3 7
@
S
65!
55l fverage Limit (dBuUyn)
2
3, i
45 &)
4
a3
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Ronge (Giz) [T VI g Typ Sueen Pls  4Gups/fode  Position Ronge (6> et RB VB g Typ Sucsp Pts  #oups/Made  Position
Low Chonnel Bandedge Method AD - Vertical . TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2814
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 *2.39 39.31 PK 32 -24.6 0 46.71 - 74 -27.29 122 290 \
2 *2.349 42.46 PK 31.9 -24.6 0 49.76 - 74 -24.24 122 290 \
3 *2.39 30.33 RMS 32 -24.6 0 37.73 54 -16.27 122 290 \
4 *2.388 30.79 RMS 32 -24.6 0 38.19 54 -15.81 122 290 \

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

RMS - RMS detection
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

FCC ID: 2AB8ZND1

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, HORIZ

1ZI:UL Fremont — Chamber H 29 Jul 2814 14:86:13
Restricted Bondedge
115 Project Number:14U17976
Client:Intel
Config:EUT ond Loptap
Mode: Tx GFSK BT High Channel H
195 Tested by:D.Uu
95 ‘ﬂ
/
. L
£ [ Peok Limit CdBulU/m)
> 7 I
& /
el
65 ...
A
N | Averoge Limit cefuu/m
55 ot
|
|
Mt e | \ i L b b i L i L m M
45 / \ oo ¥ Wk ‘ bl .
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) Det RBW UBL fAvg T Sweey Pts  #Sups/Mode Position Raonge (BHz) De RBW VB fvg T Sueey Pts  #Supa/Mode Position
12462563 Pt PO B outosbpled [T S ce;s 2 2:2,4600.561 P Aahs  Aartpled o ome 1 ,\;;: 2% o
High Channel Bondedge Method AD — Horizontal .TST 3@815 27 Mar 2814 Rev 9.5 22 Jul 2814
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 *2.484 42.07 PK 32.2 -24.5 0 49.77 74 -24.23 168 226 H
4 *2.484 31.72 RMS 322 -24.5 0 39.42 54 -14.58 - 168 226 H

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

PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, VERT

UL Fremont — Chomber H

29 Jul 214 14:13:31

125
Restricted Bondedge
s Project Number:14U17976
Client:Intel
Config:EUT and Laptop
Mode :Tx GFSK BT High Channel _U
195 Tested by:D.Uu
95
85)
N cok Limit (dBuU/md
5 7
o
°
65
- Average Limit (dBuU/m)
| 2
[}
u
45 :
3
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (6Hz) RE U vy Tp Susep Pte  #oupe/fode  Fosition Renge (6120 Dot ReU UG g Tgp Susep Fis Fwpe/lods  Fosition |
High Channel Bondedge Method AD - Vertical .TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2614
Marker Frequency Meter Det AFT863 Amp/CbI/Flt | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading (d8/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 40.61 PK 32.2 -24.5 0 48.31 - - 74 -25.69 111 226 \
3 *2.484 31.34 RMS 32.2 -24.5 0 39.04 54 -14.96 - - 111 226 \
4 *2.484 316 RMS 322 -24.5 0 393 54 -14.7 - - 111 226 \
2 2.542 41.98 PK 322 -24.4 0 49.78 - 74 -24.22 111 226 \

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

PK - Peak detector

RMS - RMS detection

Page 80 of 106

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FORM NO: CCSUP4701I

TEL: (510) 771-1000 FAX: (510) 661-0888



REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

HARMONICS AND SPURIOUS EMISSIONS

GFESK, LOW CHANNEL — 2402 MHz

HORIZONTAL

~UL Fremont, 5m Chomber A 28 Jul 2814 17:17:29
Rodicted Emissions 3-Meters

- Project Number: 14117976
fent:Intel

Config:EUT, Loptop w/ AC Charger

Mode:BT GFSK 2482

95 Tested by:U. Nguyen

I

85

Peak Limit CdBulU/m)
75

65

(dBul/m)

Avg Limit (dBul/m)
5!:

45

. M.JMMWWMM

L

]
Frequency (GHz)

Range (6H2) Ot ROl VB g Typ
1-3

oop Pic  ¥oups/fode  Position Ronge (GHD) Dot RBU VU fvg Typ Pts  foupo/ode  FPosition
PERK  1M(-6dB) 3Bk Pur Rvg(RMS) Auto/Cpled  68BI  Inf/MAXH B-368degs H 3:3-18

neep
PEAK  M(-6dB) 3Bk Pur AvgCRMS)  Auto/Cpled 18k Inf/MAXH  B-36Bdegs H

BT _GFSK_24@2.DAT 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont,5m Chomber A 28 Ju
Rodiated Emissions 3-Meters

Project Number:14U17976
Client:Intel

Config:EUT, Laptop w/ AC Charger
Mode ;BT GFSK 2482

Tested by V. Nguyen

Peak Limit (dBulU/m)

(dBul/m)

Avg Limit (dBuU/m)

18
Frequency (GHz)

Range (6H) fvg Typ Secep Pis ¥oups/fode  Pasition Range (GHD) VB fvg Typ Sweep Pte  foupo/lade  FPosition

BT_GFSK_2482.DAT 38915 7 Jul 2814 Rev 9.5 22 Jul 20814
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

GESK, LOW CHANNEL - 2402 MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 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 *4.804 51.8 PK3 34 -30 0 55.8 = N 74 -18.2 72 231 H
*4.804 49.46 VB1T 34 -30 0 53.46 54 -.54 - - 72 231 H
2 *4.804 49.84 PK3 34 -30 0 53.84 - - 74 -20.16 349 315 \
*4.804 47.13 VB1T 34 -30 0 51.13 54 -2.87 - - 349 315 \
3 *4.988 43.39 PK3 33.9 -30.3 0 46.99 - - 74 -27.01 291 200 \
*4.988 27.68 VB1T 339 -30.3 0 31.28 54 -22.72 - - 291 200 \
4 5.197 3038 PK 34.1 -28.7 0 35.78 - - - - 0-360 201 \
5 6.046 29.69 PK 353 -28 0 36.99 - - - - 0-360 201 H
6 6.566 29.53 PK 355 -26.8 0 38.23 - - - - 0-360 201 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
PK3 - FHSS Method: Maximum Peak

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet

Page 82 of 106

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: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

GESK, MID CHANNEL - 2441 MHz

HORIZONTAL

~UL Fremont,5m Chomber A 28 Jul 2814 18:47:
Rodioted Emissions 3-Meters

1

. ET:\.JECF Number: 14017976
fent:Intel

Config:EUT, Laptop w/ AC Charger

Mode :BT 6FSK 2441

95 Tested by:VU. Nguyen

a5

Peak Limit CdBulU/m)

(dBuU/m)

Avg Limit (dBuU/m)

Nl

78
Frequency (GHz)

Range (62) et RGd W fvg Typ Secep Pls ¥oups/fode  Position Ronge (6o Dot RBU VB fvg Typ Sucep Pts  Fowpe/ode  Position
1:1-3 PERK  1M(-6dB 3Bk Pur RvglRMS) Auto/Cpled  6BBI  Inf/MAXH B-368degs 3318 PEAK 1M(-6dB: 3Bk Pur Avg(RMS futo/Cpled 18k Inf/MAXH B-36Bdegs H

FCC Part!5 Subport C 2408MHz Spurious Emissions with Average Scan.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL

UL Fremant,5m Chamber A 28 Jul 2814 18:47:51

"s
Rodioted Emissions 3-Meters

- ET?JEQ Number : 14017976
ient:Intel

Config:EUT, Laptop w/ AC Charger

Mode:BT GFSK 2441

95 Tested by V. Nguyen

85

Peak Limit C(dBuU/m>

75

65

C(dBul/m)

Avg Limit (dBuU/m)
51:

45

35f

2
Frequency (GHz)

Range (6Hz) Sevep Pis  Woups/fods  Position Range (GHz) Sucep Pts Woups/ade  Position

FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scan.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

GESK, MID CHANNEL - 2441 MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 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 *4.882 47.72 PK3 34 -28.4 0 53.32 - - 74 -20.68 24 392 H
*4.882 44.12 VBIT 34 -28.3 0 49.82 54 -4.18 - - 24 392 H
2 *4.882 45.19 PK3 34 -28.3 0 50.89 - - 74 -23.11 5 312 \
*4.882 42.07 VB1T 34 -28.3 0 47.77 54 -6.23 - - 5 312 \%
3 *4.978 42,52 PK3 339 -30.3 0 46.12 - 74 -27.88 117 159 \
*4.98 2833 VBIT 339 -30.3 0 31.93 54 -22.07 - - 117 159 \
4 6.211 29.9 PK 354 -27.6 0 37.7 - - - - 0-360 100 H
5 6.42 30.48 PK 355 -28 0 37.98 - - - - 0-360 100 \%
6 7.06 29.77 PK 353 -25.9 0 39.17 - - - - 0-360 100 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
PK3 - FHSS Method: Maximum Peak

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014
IC ID: 1000X-ND1

GESK, HIGH CHANNEL — 2480 MHz

HORIZONTAL

~UL Fremont,5m Chomber A

28 Jul 2814 21:54:

N

Project Number:14U17976

185

Client:Intel
Config
Mode:BT GFSK 24

g5

Peak Limit CdBul/m)

Tested byiU. Ngugen

Radiated Emissions 3-Meters

EUT, Loptop w/ AC Charger
80

(dBul/m)

Avg Limit (dBulU/m)

MWWW

Frequency (GHz)

18

Range (GHz) Det REU [
1-3 E

fivg Typ
1 PEAK  1M(-6dB Bk Pur Fvg(RMS)

ueep
futo/Cpled

Pis  Fups/Tock
608l Inf/MAXH

Position

Range (GH2) Dot FU VB fvg Typ
B-30dess H | 3:3-18

PEAK  1M(-6dB)

3Bk Pur Avg(RMS)

Fosition
B-36Bdegs H

Sucep Pts  Foups/Made
Auto/Cpled Sk Inf/MAXH

FCC Part!5 Subport C 248BMHz Spurious Emissions with Averoge Scan.TST 38915 7 Jul 2814

Rev 9.5 22 Jul 2814

VERTICAL

1|KUL Fremont,5m Chamber A

28 Jul 2814

185

Project Number:14U175976

g5

Client:Intel

Mode:BT GFSK 2488
Tested by:U. Nguyen

85

Radiated Emissions 3-Meters

Config:EUT, Laptop w/ AC Charger

75 Peok Limit (dBulU/m>

65

(dBulU/m)

Avg Limit (dBuU/m)

55

45

35

Frequency (GHz)

18

Range (GHz) Sucep

Ple  #5ups/Mode  Position Range (GHiz)

Position

Seeep Pts Foups/Mads

BT _GFSK _2488.DAT 38915 7 Jul 2814

Rev 9.5 22 Jul 2814
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

GESK, HIGH CHANNEL — 2480 MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 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 *4.96 4471 PK3 339 -29.7 0 48.91 - - 74 -25.09 32 305 H
*4.96 39.88 VBIT 339 -29.7 0 44.08 54 -9.92 - - 32 305 H
2 *4.96 49.96 PK3 339 -29.7 0 54.16 - - 74 -19.84 360 272 \
*4.96 47.12 VB1T 33.9 -29.7 0 51.32 54 -2.68 - - 360 272 \%
3 5.804 30.99 PK 34.8 -28.9 0 36.89 - - - - 0-360 201 \
4 5.902 30.5 PK 35 -28 0 375 - - - - 0-360 100 H
5 6.741 29.49 PK 354 -26.9 0 37.99 - - - - 0-360 201 H
6 6.925 29.8 PK 35.3 -27.8 0 37.3 - - - - 0-360 201 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
PK3 - FHSS Method: Maximum Peak

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, HORIZ

UL Fremont,Sm Chamber A 29 Jul 2814
Restricted Bondedge

Project Number : 14017976
Client:Intel

Config:EUT and Laptop

Mode :Tx 8PSK BT Low Channe!_H
Tested by:D. Uu

12

£
~
=
3
@
-

mit CdBuli/m)

.31 18.5MHz/
Frequency (GHz)

Range CGHz) [ VBl Avg Tp Sueep Ple #ups/Mode  Position #Sups/fode
1:2.31=2.415 PEAK  IMC-6B) M Pur AvglRMS)  Auto/Cpled BBBI  Inf/MAXH 156 degs H | 2: 180/TAUG

Ronge (Hiz) Det  REW B fvg Tup Sueep Pts
2.3172.415 VER  IM(-6B) 3 Pur AvglRIS futo/Caled 8GRI

Low Channel Bandedge Method AD - Horizontal TST 38915 27 Moar 2814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequency Meter Det AFT136 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)
2 2.377 41.46 PK 32.1 -23.9 0 49.66 - - 74 -24.34 156 125 H
4 2.381 28.9 RMS 32.2 -23.6 0 375 54 -16.5 - - 156 125 H
1 2.39 38.06 PK 32.2 -24.4 0 45.86 - - 74 -28.14 156 125 H
3 2.39 28.89 RMS 322 -24.4 0 36.69 54 -17.31 - - 156 125 H

PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, VERT
UL Fremont,Sm Chamber A o Bomdedge 29 Jul 2814

Project Number:14U17976
Client:Intel

Config:EUT and Laptop

Mode:Tx 8PSK BT Low Channel_U
195 Tested by:D. Uu

125

s

g5

85

75

£
~
>
B}
@
]

65

e Limit (dBuU/m)

55

45

35

8. 5HHz/
Frequency (GHz)

Range (GHz) 5 Sueep Pie foups/Mode  Position Range (GH1z) e i o Pts  FSups/Mode

Low Channel Bandedge Method AD - Uertical . TST 38915 27 Mar 2014 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequency Meter Det AFT136 Amp/CbI/Flt | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
2 2.378 40.63 PK 321 -23.8 0 48.93 - - 74 -25.07 156 106 \
4 2.381 28.91 RMS 32.2 -23.5 0 37.61 54 -16.39 - 156 106 \
1 2.39 38.25 PK 32.2 -24.4 0 46.05 - - 74 -27.95 156 106 \
3 2.39 28.22 RMS 32.2 -24.4 0 36.02 54 -17.98 - - 156 106 v

PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

12:UL Fremont,5m Chamber A 29 Jul 2814 18:88:21
Restricted Bondedge
Project Number:14U17976
115 Client:Intel
Conf Ig:EUT and Laptap
Mode:Tx 8PSK BT High Charnel H
185 Tested by:D. Uu
95 /ﬁ\
N
- |
2 |
< | | | Peak Limit cdBuU/Am
3 75
J
[ai}
3 \\
65 |
/ \\ Average Limit C(dBulU/m)
55 =
[ }ii
i / \h\ ittt bt bbb NPT P bk e
45
Jo\ a
] oy
35 :
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) st Fou U vy Tgp Swep  Ple  ¥spe/Mods  FPosition | Fangs (B Det  FBU UG fvg Typ Seesp Pte Woups/tods  Fosition
112.46-2.563 FEAK IMC6B) M Par Aug(RS)  Auto/Cpled BBBI  [nf/MAXH 155 degs H | 2:2.45-0.560 AUER M6 M Pur Avg(RNS  Auto/Cpled BEG1  1GB/TAUS 195 degs |
High Chonnel Bondedge Method AD — Horizontol TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT136 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 43.64 PK 32.7 -23.5 0 52.84 - - 74 -21.16 155 128 H
2 2.484 42.03 PK 32.7 -23.5 0 51.23 - - 74 -22.77 155 128 H
3 2.484 29.26 RMS 32.7 -23.5 0 38.46 54 -15.54 - 155 128 H
4 2.551 29.33 RMS 329 -23.1 0 39.13 54 -14.87 - - 155 128 H

PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, VERT

12‘:UL Fremont,5m Chamber A 29 Jul 2814 18:87:56
Restricted Bondedge
s PFF)JECL Number : 14U17976
Client:Intel
Conflig:EUT and Laptop
Mode:Tx 8PSK BT High Channel U
185 Tested by:D. Uu
95
55
£ Peak Limit C(dBuU/m)
> 7:
S5
[ai}
o
65
Average Limit (dBuU/m)
55
| o
45 =
2 3
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Ronge (6Hz) st fBU U g Top Susep Fle fope/tods  FPosition Ronge (612 Det  FBU B A Top Suesp Pte  ups/fods  Position
High Channel Bandedge Method AD - Vertical TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2014
Trace Markers
Marker Frequency Meter Det AFT136 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 37.95 PK 32.7 -23.5 0 47.15 - - 74 -26.85 163 125 \"
3 2.484 28.01 RMS 32.7 -23.5 0 37.21 54 -16.79 - 163 125 \2
2 2.492 41.39 PK 32.8 -23.5 0 50.69 - 74 -23.31 163 125 \
4 2.551 28.93 RMS 329 -23.1 0 38.73 54 -15.27 - 163 125 \

PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

HARMONICS AND SPURIOUS EMISSIONS

8PSK, LOW CHANNEL — 2402 MHz

HORIZONTAL

UL Fremont,5m Chamber A 28 Jul 2814 22:55:
Radiated Emissions 3-Meters

195 Er‘w‘:Jec“L Number: 14017976
fent: Intel
Config:EUT, Laptop w/ AC Charger
Mode :BT 8PSK 2482
a5 Tested by:U. Nguyen

1

as

Peak Limit CdBul/m)
75

65

C(dBulU/m)

Avg Limit (dBuV/m)
55

45 3

WA

18
Frequency (GHz)

Ronge (6H2) Ot RO VB fvg Typ Sucep Pls  foups/fode  Position Range (6H2) Do
-3 PEAK  1M(-6dB) 38 Pur Fug(RMS) Auto/Cpled  60BI  Inf/MAXH B-36Bdegs H 3:3-18 Ef

fvg Typ Pe Fomelok  Posfiion
-360egs

RBW VB Sneep.
PERK  1M(-6dB) 3Bk Pur AvglRMS)  Auto/Cpled 18k Inf/MAXH  B-3

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

VERTICAL

UL Fremont,5m Chomber A 28 Jul 2B14 22:55:39
Radiated Emissions 3-Meters
Project Number:14U17976
Client:Intel
Config:EUT, Loptop w/ AC Charger
2

Mode:BT 8PSK 240!
Tested by:U. Nguyen

Peok Limit (dBul/m)

(dBul/m)

Avg Limit (dBulU/m)

18
Frequency (GHz>

Ronge (GHz) REU VB fvg Typ Sucep Pls foups/fode  Position Range (GHz) fvg Typ Sucep Pt Foups/Made  Position

FCC Part!5 Subport C 2488MHz Spurious Emissions with Averoge Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

8PSK, LOW CHANNEL - 2402 MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 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)
2 *4.804 50.78 PK3 34 -30 0 54.78 - - 74 -19.22 51 313 H
*4.804 44,57 VB1T 34 -30 0 48.57 54 -5.43 - - 51 313 H
1 *4.804 54.6 PK3 34 -30 0 58.6 - - 74 -15.4 321 282 \%
*4.804 48.34 VBIT 34 -30 0 52.34 54 -1.66 - - 321 282 \
3 7.206 36.14 PK 35.2 -27.1 0 44.24 - - - - 0-360 100 H
4 7.206 35.69 PK 35.2 -27.1 0 43.79 - - - - 0-360 100 \%
5 9.607 28.94 PK 36.8 -24.5 0 41.24 - - - - 0-360 201 H
6 9.608 30.03 PK 36.8 -24.6 0 42.23 - - - - 0-360 201 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
PK3 - FHSS Method: Maximum Peak

VBLT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U17976-E5
FCC ID: 2AB8ZND1

DATE: AUGUST 7, 2014

IC ID: 1000X-ND1

8PSK, MID CHANNEL - 2441MHz

HORIZONTAL

(dBul/m)

UL Fremont,5m Chomber A

28 Jul 2814

23:53:48

15

185

g5

Client:Intel
Config
Mode:BT 8PSK 24
Tested by:U

85

75

Peak Limit (dBul/m)

Nguyen

Rodiated Emissions 3-Meters
Project Number:14U17976

EUT, Laptop uw/ AC Charger
41

65

55

Avg Limit (dBuU/m)

Frequency (GHz)

18

Range (GHz) 4 RBU UBW

[
PERK  (M(58) B

fvg Typ
Por Aug(RIS)

Sueep
futo/Cpled

Pis  #oups/Moto
2] Inf/MAXH

Position

Range (6o Dot
B-30dege H 3318

=1
PERK  1H(-6dB)

VBW Ave
Mk P

9 Typ
BugtRHS)

Sueep Ps
futo/Cpled 18k

Fups/lade  Position
Inf/MAXH B-36Bd

Begs H

VERTICAL

FCC Part!5 Subport C 240BMHz Spurious Emissions with Averaoge Scon.TST 38915

7 Jul 2814

Rev 9.5 22 Jul 20814

(dBul/m)

UL Fremont,5m Chamber A

28 Jul 2814

23:53:48

115

185

g5

Client:Intel
Config

Tested by:U.

a5

Radiated Emissions 3-Meters
Project Number:14U17976
EUT, Loptop w/ AC Charger

Mode :BT 8PSK 244
Nguyen

75

Peok Limit CdBuU/m

65

55

Avg Limit (dBUV/m)

45

35

Frequency (GHz>

18

Ronge (GHz)

Sucep

Pls  ¥5upo/Mode

Position Range (GHz)

Seeep

Pis  ¥oupo/Made

Position

FCC Part!5 Subport C 2488MHz Spurious Emissions with Averoge Scon.TST 38915 7 Jul 2814

Rev 9.5 22 Jul 2814
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

8PSK, MID CHANNEL - 2441MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 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 *4.882 45.1 PK3 34 -28.4 0 50.7 - - 74 -23.3 30 277 H
*4.882 37.8 VBIT 34 -28.3 0 435 54 -10.5 - - 30 277 H
2 *4.882 50 PK3 34 -28.4 0 55.6 - - 74 -18.4 334 343 \
*4.882 44.15 VB1T 34 -28.3 0 49.85 54 -4.15 - - 334 343 \%
3 6.21 29.08 PK 35.4 -27.6 0 36.88 - - - - 0-360 201 \
4 6.567 29.69 PK 355 -26.9 0 38.29 - - - - 0-360 201 H
5 7.071 28.59 PK 353 -26.2 0 37.69 - - - - 0-360 100 H
6 7.124 30.12 PK 353 -27.5 0 37.92 - - - - 0-360 100 \%

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
PK3 - FHSS Method: Maximum Peak

VBLT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

8PSK, HIGH CHANNEL - 2480 MHz

HORIZONTAL
~UL Fremont,5m Chomber A 29 Jul 2814
Radioted Emissions 3-Meters

In

Project Number: 14017976

185 Client  Intel

Config:EUT, Leptop w/ AC Charger
Mode BT 8PSK 2480

a5 Tested byiU. Nguyen

85

Peak Limit CdBul/m)
75

(dBul/m)

Avg Limit (dBUU/m)

Nhumwuwwﬂ“““wuﬁu«wvw»umw

8
Frequency (GHz)

Rarge (612) Dt ROl W fvg Typ
| Bk Pu

Pis  #5ups/Mode Position Range (GHz) Det.
PERK  1M(-6dB ] 3318

Sueep W vy Typ Pts  Foups/Made  Fosition
Pvg(RMS) fAuto/Cpled  6ABI Inf/MAXH  B-368degs H 36Bdeg:

R Sueep
PEAK  1M(-6dB) 3@k Pur Avg(RHS) Auto/Cpled 18k Inf/MAXH  B-36Bdegs H

FCC Part!5 Subport C 248BMHz Spurious Emissions with Average Scon TST 38915 7 Jul 2814 Rev 9.5 22 Jul 20814

VERTICAL
<UL Fremont,5m Chamber A 29 Jul 2814 B86:19:16
Rodiated Emissions 3-Meters

Project Number: 14U17976
Client:Intel

ConfigiEUT, Laptop w/ AC Charger
Mode:BT 8PSK 2488

a5 Tested by:U. Nguyen

I

185

85

Peak Limit C(dBuU/m)
75

65

(dBulU/m)

Avg Limit (dBul/m)
55

a5

35

Iz
Frequency (GHz)

Range (GHz) fAvg Typ Sueep Pis  #5ups/Mode Position Range (GHz) Sueep Pts  #5ups/Made Pasition

FCC Port!S Subport C 2400MHz Spurious Emissions with Averoge Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2614
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

8PSK, HIGH CHANNEL - 2480 MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 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)
2 *4.959 42.29 PK3 339 -29.7 0 46.49 - 74 -27.51 66 331 H
*4.96 33.79 VBIT 339 -29.7 0 37.99 54 -16.01 - - 66 331 H
1 *4.96 47.29 PK3 339 -29.7 0 51.49 - - 74 -22.51 355 299 \
*4.96 40.68 VB1T 33.9 -29.7 0 44.88 54 -9.12 - - 355 299 \%
3 *4.988 42.47 PK3 339 -30.2 0 46.17 - 74 -27.83 293 217 \
*4.988 27.53 VBIT 339 -30.2 0 31.23 54 -22.77 - - 293 217 \
4 5.902 29.7 PK 35 -28.1 0 36.6 - - - - 0-360 201 \
5 6.046 29.43 PK 353 -28 0 36.73 - - - - 0-360 100 H
6 6.496 30.18 PK 355 -28 0 37.68 - - - - 0-360 100 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
PK3 - FHSS Method: Maximum Peak

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

8.1. WORST-CASE 18-26 GHz

HARMONICS AND SPURIOUS EMISSIONS

22 Jul 2814 19:15:51

RF Emissions

Order MNumber:14U17976

Client: Intel
Configuration EUT with Laptop
Mode: 186G - 266G worst cose
Tested by / SN:T. Pham

Feak Limit CcdBuls/md

Avg Limit CdBul/ml

0
o)
8]
)
J
o)
o

8

AR, e e
s ohy, ki b A 3
; 3 Q\AE%MMMAWWWMMWpwl%“mmyﬁMM i ke s 1 o d

o bl A g
Aoty o Jld AP i

’-q')”""\w“w‘ i

26
Freguency (GH=z2

EC Fis  Wougsrlods Fange (GF) Bot RN UEM 7 fvg Tup Sueep Fts  oupaiiode L
futa/Cpled 1282 Inf/HAKH

Range (GHD) Dot FEW B 7 Avg Tue
1:18-26 PERC I

18-26GH= Test TST 38915 23 Aug 2613 Rev 9.5 19 Jon 2814

Trace Markers

Marker Frequency Meter Det AF T89 Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak PK
(dB/m) (dB) (dB) (dBuVv/m) Limit Margin
(GHz) Reading Reading (dB) (dBuv/m)
(dB)
(dBuv) (dBuVolts)
1 18.087 41.5 PK 324 -24.9 -9.5 39.5 54 -14.5 74 -34.5
2 21.91 42.2 PK 333 -24 -9.5 42 54 -12 74 -32
3 23.955 43.77 PK 33.6 -22.7 -9.5 45.17 54 -8.83 74 -28.83
4 18.973 41.17 PK 325 -24.5 -9.5 39.67 54 -14.33 74 -34.33
5 22.117 41.97 PK 333 -23.6 -9.5 42.17 54 -11.83 74 -31.83
6 23.968 43.33 PK 33.6 -22.6 -9.5 44.83 54 -9.17 74 -29.17

PK - Peak detector
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

8.2. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

<UL Fremont,5m Choamber A 11 Jul 2814 21:308:58

9
Radiated Emissions - 3 Meters

a5 Project Number: 14017976
Clisnt: Inte |

Config:EUT with Laptop

Mode:lorst Case _ Below 1GHz

75 Tested by:T.Phan

(dBul/m)

i Ml

Frequency (MHz)

186808

Rarge (FHiz) vg Typ S

Ot Rl UGN fvg Typ Suven Pls f5ups/fode  FPosition Ronge (HHz) Dot FOW [CE weop Pts #oups/Mode  FPosition
1:36-208 PERK  12Bk(-6B) 1N Log-Pur(Viden) .BO1s/MHz  4BBI  Inf/MOXH  B-J6Bcegs H 3:200-Tean PERK  126k(-68) 1M Log-PurCliden) BAIs/Miz 8331 Inf/MXH  B-36Bcegs H

FCC Part 15 Subpart C 30-1808MHz. TST 38915 4 Jun 2814 Rev 9.5 18 Jul 2814

VERTICAL PLOT

UL Fremont,5m Chomber A 11 Jul 2814

95

Radiated Emissions - 3 Meters

Project Number:14U17376

85 Client:Intel

Config:EUT with Laptop
Mode:Horst Case _ Below 1GHz
75 Tested by:T.Pham

(dBuU/m)

108
Frequency (MHz)

Range (MHz) Det RBUI Sweep Pis  #5ups/Mode Position Range (MHz) Sueep Pts  #Sups/Made Position

FCC Part 15 Subpart C 30-1888MHz. TST 38915 4 Jun 2814 Rev 9.5 18 Jul 2814
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014

FCC ID: 2AB8ZND1 IC ID: 1000X-ND1
Data
Marker Frequency Meter Det AFT130 Amp/Cbl DC Corr Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)

4 41.4325 51.47 PK 13.2 -30.9 0 33.77 40 -6.23 0-360 101 \

1 61.0675 45.97 PK 7.8 -30.6 0 23.17 40 -16.83 0-360 400 H

5 100.0825 49.29 PK 10.2 -30.4 0 29.09 43.52 -14.43 0-360 101 \

2 194.0075 46.77 PK 11.8 -30 0 28.57 43.52 -14.95 0-360 101 H

3 355.833 53.13 Qp 14.5 -28.9 0 38.73 46.02 -7.29 338 104 H

6 357.8 50.99 PK 14.6 -28.9 0 36.69 46.02 -9.33 0-360 300 \

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-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 EUT is configured in accordance with ANSI C63.4.

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: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

RESULTS

6 WORST EMISSIONS

LINE 1 RESULTS

UL Fremont, CA CE Room 8 Jul 2814 2068382

Conducted RFI Uoltage

Project No:14U17376
Client Neme:Intel

Model /Device:Edison
Test UD\t/FFEq: 128U/6BH=z
Test By:G. Escono

}-eFR}-@@P:m--35{(:—;%3-8-@9

Line=L1 dBul

“‘
Fregquency [MH=]

Ronge [MHz] Det  RBUCHz] UBUCHZ]  Sweep Label Range [HHz] RBWCHz] UBUCHz]  Sueep Lobel
1:.15-38 PR G n/n le/d. Sz Line-L1

File: CE 15BK-3@MHz Stepping Receiver FCC Pt 15 Closs ARE. TST#nol saveds

Line-L1 .15 - 30MHz

Trace Markers

Marker Frequency Meter Det T24 1L L1 LC Cables Corrected CFR 47 Part Margin to CFR 47 Part Margin to

(MHz) Reading (dB) 1&3 (dB) Reading 15 Class B Limit (dB) 15 Class B Limit (dB)
(dBuV) dBuVvV QP Avg

1 .1815 49.42 PK 11 0 50.52 64.4 -13.88 - =

2 .1815 32.97 Av 11 0 34.07 64.4 -30.33 54.4 -20.33

7 1.347 34.71 PK 2 1 35.01 56 -20.99 - -

8 1.347 22.4 Av 1 22.7 56 -33.3 46 -23.3

3 14.8335 48.14 PK 2 2 48.54 60 -11.46 - -

4 14.8335 40.82 Av 2 2 41.22 60 -18.78 50 -8.78

5 15.5085 49.95 PK 3 2 50.45 60 -9.55 - -

6 15.5085 42.59 Av 3 .2 43.09 60 -16.91 50 -6.91
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REPORT NO: 14U17976-E5 DATE: AUGUST 7, 2014
FCC ID: 2AB8ZND1 IC ID: 1000X-ND1

LINE 2 RESULTS

UL Fremont, CA CE Room 8 Jul 2814 2068382
| | | Pobob Conducted RFI Uoltage

Project No:14U17376
Client Neme:Intel

Model /Device:Edison
Test UD\t/FFEq: 128U/6BH=z
Test By:G. Escono

Line—L2 dBul

\‘\ H H H h h H h JW:B
Fregquency [MH=]

Ronge [MHz] Det  RBUCHz] UBUCHZ]  Sweep Label Range [HHz] Det RBWCHz] UBUCHz]  Sueep Lobel
1:.15-38 PR G n/n le/d. Sz Line-L1

File: CE 15BK-3@MHz Stepping Receiver FCC Pt 15 Closs ARE. TST#nol saveds

Line-L2 .15 - 30MHz

Trace Markers

Marker Frequency Meter Det T24 1L L2 LC Cables Corrected CFR 47 Part Margin to CFR 47 Part Margin to

(MHz) Reading (dB) 2&3 (dB) Reading 15 Class B Limit (dB) 15 Class B Limit (dB)
(dBuV) dBuVvV QP Avg

9 .2985 45.54 PK .6 0 46.14 60.3 -14.16 - =

10 .2985 33.28 Av 6 0 33.88 60.3 -26.42 50.3 -16.42

11 1.0365 35.96 PK .3 0 36.26 56 -19.74 - -

12 1.0365 19.49 Av 3 0 19.79 56 -36.21 46 -26.21

13 14.811 48.08 PK 3 2 48.58 60 -11.42 - =

14 14.811 38.81 Av 3 2 39.31 60 -20.69 50 -10.69

15 15.468 44.55 PK 3 2 45.05 60 -14.95 - -

16 15.468 32.8 Av .3 .2 33.3 60 -26.7 50 -16.7

PK - Peak detector
Av - average detection
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