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1. Customer Information

Company Name:

Apple Inc.

Address: 1 Infinite Loop
Cupertino, CA 95014
U.S.A.
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2. Summary of Testing

2.1. General Information

Specification Reference:

47CFR15.247

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications):
Part 15 Subpart C (Intentional Radiators) - Section 15.247

Specification Reference:

47CFR15.207 and 47CFR15.209

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications):
Part 15 Subpart C (Intentional Radiators) - Sections 15.207 and 15.209

Site Registration:

209735

Location of Testing:

UL VS LTD, Unit 3 Horizon, Wade Road, Kingsland Business Park,
Basingstoke, Hampshire, RG24 8AH, United Kingdom

Test Dates:

21 July 2014 to 12 September 2014

2.2. Summary of Test Results

FCC Reference (47CFR) Measurement Result
Part 15.207 Transmitter AC Conducted Emissions @
Part 15.247(a)(2) Transmitter Minimum 6 dB Bandwidth @
Part 15.35(c) Transmitter Duty Cycle Note 1
Part 15.247(e) Transmitter Power Spectral Density @
Part 15.247(b)(3) Transmitter Maximum Peak Output Power @
Part 15.247(d) & 15.209(a) Transmitter Radiated Emissions @
Part 15.247(d) & 15.209(a) Transmitter Band Edge Radiated Emissions Q@

Key to Results

@ = complied

@ = Did not comply

Note(s):

1. The measurement was performed to assist in the calculation of the level of maximum conducted output
power, power spectral density and emissions. The EUT cannot transmit continuously and sweep
triggering/signal gating cannot be implemented.
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2.3. Methods and Procedures

Reference: ANSI C63.4 (2009)

Title: American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range
of 9 kHz to 40 GHz

Reference: ANSI C63.10 (2009)

Title: American National Standard for Testing Unlicensed Wireless Devices

Reference: KDB 558074 D01 DTS Meas Guidance v03r02 June 5, 2014

Title: Guidance for Performing Compliance Measurements on Digital Transmission
Systems (DTS) Operating Under §15.247

Reference: KDB 662911 D01 Multiple Transmitter Output v02r01 October 31, 2013

Title: Emissions Testing of Transmitters with Multiple Outputs in the Same Band

2.4. Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to, or
exclusions from the test specification identified above.
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: Apple
Model Name or Number: A1600
Test Sample IMEI: 352025060307270 (Radiated Sample)
Hardware Version Number: REV1.0
Software Version Number: iOS 12A314
BB: 3.08.08
FCC ID: BCGA1600
Brand Name: Apple
Model Name or Number: A1600
Test Sample IMEI: 352025060005387 (Conducted Sample)
Hardware Version Number: REV1.0
Software Version Number: iOS 12A314
BB: 3.08.08
FCC ID: BCGA1600

3.2. Description of EUT

The Equipment Under Test was a tablet with GSM/GPRS/EGPRS/UMTS/LTE and CDMA technologies. It
also supports IEEE 802.11a/b/g/n (MIMO 2x2) and Bluetooth®. The rechargeable battery is not user

accessible.

3.3. Maodifications Incorporated in the EUT

No modifications were applied to the EUT during testing.
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3.4. Additional Information Related to Testing

Technology Tested:

WLAN (IEEE 802.11b,g,n) / Digital Transmission System

Type of Unit:

Transceiver

Modulation Type:

DBPSK, DQPSK, BPSK, QPSK, 16QAM & 64QAM

Data Rates:

802.11b (SISO)

1,2,55&11 Mbps

802.11g (SISO)

6,9, 12, 18, 24, 36, 48 & 54 Mbps

802.11n HT20 (SISO)

MCSO0 to MCS7

802.11n HT20 (MIMO)

MCSO0 to MCS15
(CDD MCSO to MCS7)

Power Supply Requirement(s): Nominal 3.8VDC

Maximum Conducted Output Power: 18.3 dBm

Declared Antenna Gains: Antenna 1 0.8 dBi
Antenna 2 -1.9 dBi

Channel Spacing: 20 MHz

Transmit Frequency Range:

2412 MHz to 2472 MHz

Transmit Channels Tested:

Channel Number Channe(llvllzgez(;uency
1 2412
6 2437
11 2462
12 2467
13 2472

Page 8 of 85

UL VS LTD




TEST REPORT SERIAL NO: UL-RPT-RP10407443JD01A

VERSION 2.0 ISSUE DATE: 14 SEPTEMBER 2014

3.5. Support Equipment

The following support equipment was used to exercise the EUT during testing:

Brand Name: Dell
Description: Laptop PC
Model Name or Number: Latutide E5400
Serial Number: 00788

Brand Name: Not stated
Description: USB Diagnostic cable
Model Name or Number: Not stated
Serial Number: Not stated
Brand Name: Apple
Description: USB Cable
Model Name or Number: A1480

Serial Number: Not stated
Brand Name: Apple
Description: USB Charger
Model Name or Number: A1399

Serial Number: Not stated
Brand Name: Apple
Description: PHF

Model Name or Number: Apple Ear Plugs
Serial Number: Not stated
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4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

The EUT was tested in the following operating mode(s):

e Continuously transmitting with a modulated carrier at maximum power on the bottom, middle and top
channels as required using the supported data rates/modulation types.

4.2. Configuration and Peripherals

The EUT was tested in the following configuration(s):

» Controlled using a bespoke application on the laptop PC supplied by the customer. The application
was used to enable a continuous transmission mode and to select the test channels, data rates and
modulation schemes as required.

e The customer declared the following data rates to be used for all measurements as:
0 802.11b - DBPSK /1 Mbps
0 802.11g - BPSK /6 Mbps
0 802.11n HT20 SISO — BPSK/ 6.5 Mbps / MCSO0
0 802.11n HT20 MIMO - BPSK / 6.5 Mbps / MCS0

e The EUT has two separate antennas which correspond to two separate antenna ports. Port 1 and
Port 2 correspond to antenna 1 and antenna 2 respectively.

e For 802.11b and 802.11g the EUT transmits only from antenna 1, therefore conducted
measurements were performed on Port 1 only.

* For 802.11n the EUT can transmit from both antennas, therefore conducted measurements were
performed on both ports.

« Transmitter spurious emissions and AC conducted emissions tests were performed with the EUT
transmitting with a data rate of 6.5 Mbps / MCSO0 / MIMO. This was found to be the worst case
modulation scheme with regards to emissions after preliminary investigations and, as this mode
emits the highest output power level, it was deemed to be the worst case.

e Transmitter radiated spurious emissions and AC conducted emissions tests were performed with the
AC Charger, USB cable and PHF connected to the EUT as this was found to be the worst case
during pre-scans. All the accessories were individually connected and measurements made during
the pre-scans to determine the worst case combination.

e The conducted sample with IMEI 352025060005387 was used for minimum 6 dB bandwidth, duty
cycle, maximum output power and power spectral density tests.

e The radiated sample with IMEI 352025060307270 was used for all other tests.

4.3. Worst case Justification

Table of test reduction and modes covering other modes:

Mode Covered by

802.11g CDD (2TX) 80211n HT20 MIMO (CDD 2TX)
802.11n HT20 STBC (2TX) 80211n HT20 MIMO (CDD 2TX)
802.11n HT20 SDM (2TX) 80211n HT20 MIMO (CDD 2TX)
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5. Measurements, Examinations and Derived Results

5.1. General Comments

Measurement uncertainties are evaluated in accordance with current best practice. Our reported expanded
uncertainties are based on standard uncertainties, which are multiplied by an appropriate coverage factor to
provide a statistical confidence level of approximately 95%. Please refer to Section 6. Measurement
Uncertainty for details.

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.
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5.2. Test Results

5.2.1. Transmitter AC Conducted Spurious Emissions

Test Summary:

Test Engineer: Georgios Vrezas Test Date: 25 July 2014
Test Sample IMEI: 352025060307270
FCC Reference: Part 15.207

Test Method Used:

As detailed in ANSI C63.10 Section 6.2 referencing ANSI C63.4

Environmental Conditions:

Temperature (C): 23

Relative Humidity (%): 41

Results: Live / Quasi Peak

Frequency Line Level Limit Margin Result

(MHz) (dBuv) (dBuv) (dB)
0.425 Live 25.7 57.4 31.7 Complied
0.555 Live 25.5 56.0 30.5 Complied
0.848 Live 29.6 56.0 26.4 Complied
3.255 Live 25.5 56.0 30.5 Complied
10.028 Live 23.0 60.0 37.0 Complied
27.780 Live 315 60.0 28.6 Complied

Results: Live / Average

Frequency Line Level Limit Margin Result

(MHz) (dBuv) (dBuv) (dB)
0.249 Live 20.2 51.8 31.6 Complied
0.749 Live 24.3 46.0 21.7 Complied
1.752 Live 24.7 46.0 21.3 Complied
3.255 Live 23.5 46.0 22.5 Complied
26.277 Live 28.5 50.0 215 Complied
28.779 Live 29.4 50.0 20.6 Complied
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Transmitter AC Conducted Spurious Emissions (contin ued)

Results: Neutral / Quasi Peak

Frequency Line Level Limit Margin Result
(MHz) (dBpv) (dB V) (dB)
0.267 Neutral 23.7 61.2 375 Complied
0.420 Neutral 24.4 57.4 33.0 Complied
0.839 Neutral 26.8 56.0 29.2 Complied
1.100 Neutral 23.3 56.0 32.7 Complied
3.683 Neutral 17.8 56.0 38.2 Complied
29.369 Neutral 14.9 60.0 45.1 Complied
Results: Neutral / Average
Frequency Line Level Limit Margin Result
(MHz) (dBuv) (dBpv) (dB)
0.249 Neutral 14.7 51.8 37.1 Complied
0.416 Neutral 13.2 47.5 34.3 Complied
0.843 Neutral 12.9 46.0 33.1 Complied
21.273 Neutral 12.1 50.0 37.9 Complied
26.277 Neutral 17.6 50.0 32.4 Complied
28.779 Neutral 16.7 50.0 33.3 Complied
UL VS LTD Page 13 of 85




TEST REPORT SERIAL NO: UL-RPT-RP10407443JD01A

VERSION 2.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter AC Conducted Spurious Emissions (contin ued)
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Note: These plots are pre-scans and for indication purposes only. For final measurements, see
accompanying tables.

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.

No. Calibration Interval
Due (Months)

M1625 | Thermohygrometer | JM Handelspunkt | 30.5015.06 | None stated | 31 Dec 2014 12

A004 LISN Rohde & Schwarz | ESH3-Z5 890604/027 | 18 Nov 2014 12

A1830 | Pulse Limiter Rohde & Schwarz | ESH3-22 100668 27 Feb 2015 12

M1263 | Test Receiver Rohde & Schwarz | ESIB 7 100265 14 Oct 2014 12
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5.2.2. Transmitter Minimum 6 dB Bandwidth
Test Summary:

Test Engineer: Georgios Vrezas Test Date: 22 July 2014
Test Sample IMEL: 352025060005387

FCC Reference: Part 15.247(a)(2)

Test Method Used: As detailed in FCC KDB 558074 Section 8.1

Environmental Conditions:

Temperature (T): 26
Relative Humidity (%): 36
Note(s):
1. The customer declared the following data rates to be used for all measurements as:
0 802.11b — DBPSK /1 Mbps
0 802.11g — DBPSK / 6 Mbps
0 802.11n SISO / HT20 - BPSK / 6.5 Mbps / MCSO (G| = 800 ns)
0 802.11n MIMO / HT20 — BPSK/ 6.5 Mbps / MCSO (GI = 800 ns)

2. Final measurements were performed using the above configurations on the bottom, middle and top
channels in accordance with KDB 558074 Section 8.1 Option 1 measurement procedure.

3. For 802.11b and 802.11g the EUT transmits only from antenna 1, therefore conducted measurements
were performed on Port 1. For 802.11n the EUT can transmit from both antennas, therefore conducted
measurements were performed on both ports.

4. The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF cable.
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Transmitter Minimum 6 dB Bandwidth (continued)

Results: 802.11b / 20 MHz / DBPSK / 1 Mbps

Channel

6 dB Bandwidth
(kHz)

Limit
(kHz)

Margin
(kHz)

Result
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2500

8152

Complied

9116

2500

8616

Complied

11
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12
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2500
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Complied

13
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Complied
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Transmitter Minimum 6 dB Bandwidth (continued)
Results: 802.11b / 20 MHz / DBPSK / 1 Mbps

Spectrum ] [@]
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Transmitter Minimum 6 dB Bandwidth (continued)

Results: 802.11q /20 MHz / BPSK / 6 Mbps

6 dB Bandwidth
(kHz)

Channel

Limit
(kHz)

Margin Result

(kHz)
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Transmitter Minimum 6 dB Bandwidth (continued)
Results: 802.11q /20 MHz / BPSK / 6 Mbps
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Transmitter Minimum 6 dB Bandwidth (continued)

Results: 802.11n/ HT20 / BPSK / MCS0 / SISO / Port

1
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Margin
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Result

15435

2500

14935

Complied

15406

2500

14906

Complied

11

15203

2500

14703

Complied

12

15232

2500

14732

Complied

13

15522

2500

15022

Complied

Spectrum

=]

Att 10de  SWT

RefLevel 10.00 dBm Offset 16.65 dB @ RBW 100 kHz
38 ps @ VBW 300 kiz  Mode Auto FFT

Spectrum

=]

RefLevel 10.00 dBm Offset 15.01 dB @ RBW 100 kHz
Att 10de  SWT 38 ps @ VBW 300 kiz  Mode Auto FFT

job Number: 10407443 @ 1PK View

job Number: 10407443 @ 1PK View

RefLevel 10.00 dBm Offset 17.02 dB @ RBW 100 kHz

Mi[1] ~7.38 dBm Mi[1] ~6.36 dBm
2.4043913 GHz| 2.4291885 GHz|
od Di[ 0.63 dB od Di[1] 0.17 dp|
) ) r""““J sl [43-4349 MHZ, o well ol ol pambingnl 3 g, gisc40S7 e
0¥ -6.000 e 1 o F1 -6.000 dem s ] it Lo i
10 ?m \X -10;].” ”\«
20 \ 2y \
0 e ‘a0
-40 df 40
50 d 50
&0 d &0
20 d 70
-80 -80
CF 2.412 GHz 691 pts Span 20.0 MHz CF 2.437 GHz 691 pts Span 20.0 MHz
—
)| (] )| (Y]
Dete: 223U 2014 181502 Dete: 223U 2014 181630
Channel 1 Channel 6
Spectrum ] n%n Spectrum ] n%n

RefLevel 10.00 dBm Offset 21,16 dB8 @ RBW 100 kHz

Att 10d8  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT Att 5d8_ SWT 38 s @ VBW 300 kHz  Mode Auto FFT
job Number: 10407443 @ 1Pk View job Number: 10407443 @ 1Pk View
M1[1] 7.9 dBm| M1[1] ~7.36 dBm|
2.4544203 GHz 2.4593913 GHz
od D1[1 0.93 dBy od T D11 0.23 dBy
PO T R syl 52090 Mz L O N o[ o] Lot 152919 e
e 1] oY Brr 1 i
10 jj#‘””‘ k\ 10 d]u k
20 -20,
Fé: \\ Kén \\\
40 df 40 df
-50 df -0
60 o 60
70 df 70
-0 -0
CF 2.462 GHz 691 pts Span 20.0 MHz CF 2.467 GHz 691 pts Span 20.0 MHz
—
) (Y] )i (™)
Date: 22JUL2014 181758 Date: 22JUL2014 181925

Channel 11

Channel 12
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Transmitter Minimum 6 dB Bandwidth (continued)
Results: 802.11n/HT20 /BPSK /MCS0 /SISO /Port 1

Spectrum ] [@]

Ref Level 10.00 dBm Offset 28.76 dB & RBW 100 kHz
Att 0de SWT 38 s @ VBW 300 kHz  Mode Auto FFT
job Nurber: 10407443 @ 1Pk View

M1l ~7.34 dBm|
2.4640725 GHz|
o D[] 06848
o) D‘HMR/\ Bt A e VWA i um}s.szu MHZ]
aagh] ] "
W I
T
404
50 dem
0 d
70 dBi
a0d
CF 2.472 GHz 691 pts Span 20.0 MHz

] [ IlIlIlIl-l ("]

[Date: 22.JUL.2014 182051

Channel 13
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD01A

VERSION 2.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter Minimum 6 dB Bandwidth (continued)
Results: 802.11n/HT20 / BPSK /MCS0/ SISO/ Port 2

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)

1 15232 =500 14732 Complied

6 15435 2500 14935 Complied

11 15232 =500 14732 Complied

12 15232 2500 14732 Complied

13 15435 =500 14935 Complied

Spectrum ] @] Spectrum ] @]

RefLevel 10.00dBm  Offset 17.56 dB @ RBW 100 kHz RefLevel 10.00dBm  Offset 15,72 dB @ RBW 100 kHz
Att 10d8  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT Att 10de  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
M1[1] -6.74 dBm| M1[1] -6.80 dBm|
2.4043913 GHz 2.4291885 GHz
od T D1[ -0.35 db)| od T D11 -0.64 dp|
Mt s bl WJ 5.2319 MHz| 1. e 5.4347 MHz|
OV -6.000 Dm""ﬁ A i | A;‘N\ 1 -6.000 Dmﬂ"ﬁ etle il el o A AR]{V
-10 jjm L| -10 z].u M
41 | \
A%’:" "30 de
40 df 40 df
50 50
60 60
70 70
a0 a0
CF 2.412 GHz 691 pts Span 20.0 MHz CF 2.437 GHz 691 pts Span 20.0 MHz
) (Y] )i (Y]
Date: 22JUL2014 184723 Date: 22.UL2014 184850

Channel 1 Channel 6

Spectrum ] @] Spectrum ] @]

RefLevel 10.00dBm  Offset 17.81 dB @ RBW 100 kHz RefLevel 10.00dBm  Offset 21,26 dB @ RBW 100 kHz
Att 10d8  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT Att 5d8_ SWT 38 s @ VBW 300 kHz  Mode Auto FFT
job Number: 10407443 @ 1Pk View job Number: 10407443 @ 1Pk View
M1[1] ~7.65 dBm| M1[1] ~-7.47 dBm|
2.4543914 GHz 2.4593913 GHz
od D1[1 0.40 dBy od D11 0.31dBy
el gl Fiaar oy fg5.2910 e el L ] Lol 152910 e
g B i ¥ - B
10 sz i L\ 10 27.” 1 k
E -2
Ilfg & \\ Lo o \
40 40
50 50
60 60
70 70
a0 a0
CF 2.462 GHz 691 pts Span 20.0 MHz CF 2.467 GHz 691 pts Span 20.0 MHz
—
) (Y] )i (™)
Date: 22JUL2014 185018 Date: 22JUL2014 1851:44

Channel 11 Channel 12
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Transmitter Minimum 6 dB Bandwidth (continued)

Results: 802.11n/HT20 / BPSK /MCS0/ SISO/ Port 2

=]

Spectrum
RefLevel 10.00 dém Offset 28.31d8 & RBW 100 kHz
Att 0de SWT 38 s @ VBW 300 kHz  Mode Auto FFT
job Nurber: 10407443 @ 1Pk View
M1[1] -6.82 dBm|
2.4641885 GHz
od D1[L -1.03 dB|
T (W [ i [l 154347 Mz
®1 -6.000 dBm’ o ek ‘
0 i By
! f} \1
0 db m\
0 d
<50 dém
60 d
70de
g0 d
CF 2.472 GHz 691 pts Span 20.0 MHz

i

[Date: 22.JUL.2014 185311

Channel 13

UL VS LTD
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VERSION 2.0

SERIAL NO: UL-RPT-RP10407443JD01A

ISSUE DATE: 14 SEPTEMBER 2014

Transmitter Minimum 6 dB Bandwidth (continued)

Results: 802.11n/ HT20 / BPSK / MCS0 / MIMO / Port

1

Channel

6 dB Bandwidth

(kHz)

Limit
(kHz)

Margin
(kHz)

Result

15435

2500

14935

Complied

15551

2500

15051

Complied

11

15232

2500

14732

Complied

12

15203

2500

14703

Complied

13

15551

2500

15051

Complied

Spectrum

=]

RefLevel 10.00 dBm Offset 17.34 dB @ RBW 100 kHz
Att 10de  SWT

38 ps @ VBW 300 kiz  Mode Auto FFT

Spectrum

=]

RefLevel 10.00 dBm Offset 15.01 dB @ RBW 100 kHz
Att 10de  SWT

38 ps @ VBW 300 kiz  Mode Auto FFT

job Number: 10407443 @ 1PK View

job Number: 10407443 @ 1PK View

M1[1] -7.32 dBm| M1[1] -6.92 dBm|
2.4043913 GHz 2.4290436 GHz
od D1[1] 0.29 dBy o d D1[1] 0.20 dBy
w M s 4349 M el Lot D oo gl gl g ssne s
DY -6.000 " 1 -6.000 d8rmi i i 7 VA
10 i il a0 ah 1l
| (ke Va0
40 df -40
-50 df -0
60 o 60
70 df 70
-0 -0
CF 2.412 GHz 691 pts Span 20.0 MHz CF 2.437 GHz 691 pts Span 20.0 MHz
—
) (Y] )i (™)
Date: 22JUL2014 192336 Date: 22JUL2014 192504
Spectrum ] n%n Spectrum ] n%n
RefLevel 10.00dBm  Offset 17.61dB @ RBW 100 kHz RefLevel 10.00dBm  Offset 22,93 dB @ RBW 100 kHz
Att 10d8  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT Att 5d8_ SWT 38 s @ VBW 300 kHz  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
M1[1] -8.52 dBm| M1[1] -6.91 dBm|
2.4543914 GHz 2.4593913 GHz
od D1[1 1.62 dB| o d i D11 0.54 dBy
%T & DE]D(’ i [ Mﬂww rW’J sl 352319 MHz QA‘“ s -l gl f LW\”T el P %:.znan Mz
B Brr f
-10 e i -10 e Il
rsz k’v\)\ e [7 k\
Ilfé{: 0 db
-40 -40
-50 df -0
60 o 60
70 df 70
-0 -0
CF 2.462 GHz 691 pts Span 20.0 MHz CF 2.467 GHz 691 pts Span 20.0 MHz
) (Y] )i (Y]
Date: 22JUL2014 192632 Date: 22.JUL2014 192758

Channel 11

Channel 12
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Transmitter Minimum 6 dB Bandwidth (continued)

Results: 802.11n/HT20 / BPSK/MCS0/MIMO / Port 1

Spectrum

=]

Ref Level 10.00 dém  Offset 30,45 dB @ RBW 100 kHz
Att 0de  SWT

36 s @ VBW 300 kHz  Mode Auto FFT

job Nurber: 10407443 @ 1Pk View

MI[1] -7.21 dBm|
2.4640434 GHz
od T D1[1] -0.14 dB
1 fnadll T 1 i [l 4155500 MHz
1 '6.000 dBr il it et i
-10 defi "
VZEIJ \\"
e \\
and
-50 dem
604
70 dey
a0 d
CF 2.472 GHz 691 pts Span 20.0 MHz

i

[Date: 22.JUL.2014 192926

Channel 13

UL VS LTD
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ISSUE DATE: 14 SEPTEMBER 2014

Transmitter Minimum 6 dB Bandwidth (continued)

Results: 802.11n/HT20 / BPSK /MCS0/MIMO / Port 2

6 dB Bandwidth
(kHz)

Channel

Limit
(kHz)

Margin
(kHz)

Result

16015

2500

15514

Complied

17000

2500

16500

Complied

11 16391

2500

15891

Complied

12 15783

2500

15283

Complied

13 15754

2500

15254

Complied

Spectrum

=]

RefLevel 10.00 dBm Offset 18.23 dB @ RBW 100 kHz

Spectrum

=]

RefLevel 10.00 dBm Offset 15.96 dB @ RBW 100 kHz

Att 10d8  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT Att 10de  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
M1[1] -7.03 dBm| M1[1] ~7.86 dBm|
2.4041885 GHz 2.4282029 GHz
od i D1[1] -0.39 dB) od i D1[1] 0.93 dBy
i oll ) ety ol 16,9145 e T LR LI DO ) il ol f1-goot s
L B 1] o ol B i
-10 z}.u L\ -10 ;].H \1
72 \ 72 \
0 d 30 db
40 df 40 df
-50 df -0
60 o 60
70 df 70 db
60 d 60 d
CF 2.412 GHz 691 pts Span 20.0 MHz CF 2.437 GHz 691 pts Span 20.0 MHz
) (Y] )| (Y]
Date: 22JUL2014 191052 Date: 22JUL2014 191218
Channel 1 Channel 6
Spectrum ] n%n Spectrum ] n%n
RefLevel 10.00dBm  Offset 18,86 dB @ RBW 100 kHz RefLevel 10.00dBm  Offset 23,18 0B @ RBW 100 kHz
Att 10d8  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT Att 5de SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
M1[1] -8.67 dBm| M1[1] -9.20 dBm|
2.4538116 GHz 2.4588115 GHz
od i D1[1 1.47 dp| od T D1[1] 2.70 dBy
ol " W"wl MN\J 16,3913 MHz Nl o \'M”")l 5.7828 MHz|
%ﬂm A wmn;\ AL facd, W 4 3 0 WM)I ol il haal gl ﬂgﬂ
-10 j.u \)\ -10 Z}.H l/‘
20 -2
%’An 0 do v\"
40 df 40 df
-50 df -0
60 o 60
70 df 70 db
60 d 60 d
CF 2.462 GHz 691 pts Span 20.0 MHz CF 2.467 GHz 691 pts Span 20.0 MHz
) (Y] )| (Y]
Date: 22JUL2014 191345 Date: 22JUL2014 191511
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ISSUE DATE: 14 SEPTEMBER 2014

Transmitter Minimum 6 dB Bandwidth (continued)

Results: 802.11n/ HT20 / BPSK /MCS0/ MIMO / Port 2

Spectrum

=]

Att 0de  SWT

Ref Level 10.00 dém  Offset 28.60 dB @ RBW 100 kHz
36 s @ VBW 300 kHz  Mode Auto FFT

job Nurber: 10407443 @ 1Pk View

MI[1]

D1[1]

A"Mﬂ A

oy
o

-7.35 dBm|
2.4638406 GHz|
0.60 dB|

Ml 0
TP -6.000 dBm e

Jlaup, 4157536 Mz
Tl

|

R

CF 2.472 GHz

691 pts

Span 20.0 MHz

i

[Date: 22.JUL.2014 19:16:36

Channel 13
Test Equipment Used:
Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1658 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | None stated | 14 Mar 2015 12
L1128 | Signal Analyser Rohde & Schwarz | FSV13 101835 25 Apr 2015 12
A1998 | Attenuator Huber & Suhner 6820.17.B | 07101 Calibrated -
before use
S0558 | DC Power Supply TTI EL 303R 395825 Calibrated -
before use
M1251 | Multimeter Fluke 175 89170179 19 May 2015 12
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ISSUE DATE: 14 SEPTEMBER 2014

5.2.3. Transmitter Duty Cycle

Test Summary:

Test Engineer:

Georgios Vrezas

Test Date:

30 July 2014

Test Sample IMEI:

352025060005387

FCC Reference:

Part 15.35(c)

Test Method Used:

As detailed in FCC KDB 558074 Section 6.0

Environmental Conditions:

Temperature (T):

25

Relative Humidity (%):

40

Note(s):

1. In order to assist with the determination of the average level of fundamental and spurious emissions field
strength, measurements were made of duty cycle to determine the transmission duration and the silent
period time of the transmitter. The transmitter duty cycle was measured using a spectrum analyser in the

time domain and calculated by using the following calculation:

10 log (1 / (On Time / [Period or 100 ms whichever is the lesser])).
802.11g /20 MHz / 6 Mbps duty cycle 10 log (1 / (2.050/2.104)) = 0.1 dB
802.11n/HT20/ MCSO0/ SISO / Port 1 duty cycle: 10 log (1 / (1.904/1.949)) = 0.1 dB
802.11n/HT20/MCSO0/ SISO / Port 2 duty cycle: 10 log (1 / (1.900/1.945)) = 0.1 dB
802.11n/ HT20 / MCSO0 / MIMO / Port 1 duty cycle: 10 log (1 / (1.895/1.940)) = 0.1 dB
802.11n / HT20 / MCSO0 / MIMO / Port 2 duty cycle: 10 log (1 / (1.882/1.949)) = 0.2 dB
2. For 802.11b, the duty cycle was measured to be greater than 98%.
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Transmitter Duty Cycle (continued)
Results: 802.11g /20 MHz / 6 Mbps

Pulse Duration Duty Cycle
(ms) (dB)
Period
(ms)
£ Delta 1 [T1] RBW 10 MHz RF Att 50 dB Delta 1 [T1] RBW 10 MHz RF Att 50 dB
Ref Lvl -0.27 dB VBUW 10 MHz Ref Lvl 1.41 dB VB 10 MHz
50 dBm 2.048633 ms SWT 3 ms unit dBm 50 dBm 2.103741 ms SHT 3 ms unit dBm
0,
22 dB|Offset 22 dB|Offset &
40|
30|
1
1 1 in 1
Lty I T i b A g Pl pu oty R st el A, i fu
10 10|
0)
10| 10|
-20|
-30|
-4g
-50 -50
Center 2.437 GHz 300 s/ Center 2.437 GHz 300 ws/
[ritle: 10407443 litle: 10407443
ate: 30.JUL.2014 10:25:41 ate: 30.JUL.2014 10:26:30
TX on time TX on + off time / period
7 RBW 10 THz  RF ALt 50 a5
Ref Lvl VBUW 10 MHz
50 dBm SHT 100 ms unit dBm
22 dB|Offset
At A Ang S A Ao A A s st AR
1
0
Center 2.437 GHz 10 ms/
[ritle: 10407443
ate: 30.JUL.2014 10:22:53
100 ms

UL VS LTD
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Transmitter Duty Cycle (continued)
Results: 802.11n/HT20/ MCSO0 / SISO / Port 1

Pulse Duration Duty Cycle
(ms) (dB)
1.904 0.1
Period
(ms)
1.949
£ Delta 1 [T1] RBW 10 MHz RF Att 50 dB Delta 1 [T1] RBW 10 MHz RF Att 50 dB
Ref Lvl 0.69 dB VBUW 10 MHz @Ref Lvl 0.69 dB VB 10 MHz
50 dBm 1.904098 ms SWT 2.8 ms unit dBm 50 dBm 1.948988 ms SHT 2.8 ms unit dBm
22 dB|Offset % 22 dB|Offset
A A
40)
30)

-

o Pt L O g DA

e 2DMM’M5M‘ 0 VA‘LNM nAuMvaﬂ My WMMMMNHQ‘ A Iy

-20|

-3g

-40)

| -50
Center 2.437 GHz 280 us/ Center 2.437 GHz 280 us/

[ritle: 10407443 [fitle: 10407443
ate: 30.JUL.2014 10:13:25 ate: 30.JUL.2014 10:13:23

TX on time TX on + off time / period

7 RBH 10 Tz RF Att B0 0B
Ref Lvl VBW 10 MHz
50 dBm SWUT 100 ms unit dBm

22 dB|Offset

HWMMMWWWMW T PR N IRV TR T

50

Center 2.437 GHz 10 ms/
[ritle: 10407443
ate: 30.JUL.2014 10:21:33
100 ms
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Transmitter Duty Cycle (continued)
Results: 802.11n/HT20 / MCSO0 / SISO / Port 2

Pulse Duration Duty Cycle
(ms) (dB)

1.900 0.1

Period
(ms)

1.945

Delta 1 [T1] RBU 10 MHz RF Att 50 dB Delta 1 [T1] RBIW 10 MHz RF Att 50 dB
Ref Lvl 0.78 dB VBW 10 MHz Ref Lvl -0.13 dB VBW 10 MHz
50 oBm 1.900435 ms SWT 2.8 ms uUnit dBm 50 dBm 1.945325 ms SWT 2.8 ms unit dBm
S0,
22 dB|Offset 22 dB|Offset
A A
40)
30)
bl ] | 1
RISV T YL, TRV T RO sl ol Bl 20fd Mo T e AL A b WORRT (PR IAY |
& Rk \r\nl W h f A R Dk AN LA BT & USRS LR A RS Ay TE v
10} 10)
0 0l
U
-10 -10)
-~ -20)
0 -30)
-4 -4
| -501
Center 2.437 GHz 280 us/ Center 2.437 GHz 280 us/
[ritle: 10407443 [fitle: 10407443
ate: 30.JUL.2014 10:56:23 ate: 30.JUL.2014 10:56:02
TX on time TX on + off time / period
REW 10 THz  RF ALt 50 o8
Ref Lvl VBW 10 MHz
50 dBm SUT 100 ms unit dBm

22 dB|Offset

i A Al ARTRTMTIINTY WETIR RTVINR ey

50

Center 2.437 GHz 10 ms/
[ritle: 10407443
ate: 30.JUL.2014 10:58:31

100 ms
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Transmitter Duty Cycle (continued)

Results: 802.11n/HT20 / MCSO0 / MIMO / Port 1

Pulse Duration Duty Cycle
(ms) (dB)
Period
(ms)
£ Delta 1 [T1] RBW 10 MHz RF Att 50 dB Delta 1 [T1] RBW 10 MHz RF Att 50 dB
Ref Lvl 0.93 dB VBW 10 MHz Ref Lvl 0.39 dB VBW 10 MHz
50 dBm 1.8943936 ms SWT 2.8 ms unit dBm 50 dBm 1.939826 ms SHT 2.8 ms unit dBm
0,
22 dB|Offset 22 dB|Offset &
40|
30|
LR PO YT e I | b doalioh Sttt gl I I
fehe ol r; PRI TP e 1 D P A TR TR | A VLT, T oplhe ot b b AR b oy A gl
| Al Lag LA Rk Ty oy s L A g MA A Radiaal Lanaad g AR
10} 10|
0] 0)
Il
10| 10|
_ -20)
0| -30|
- -40)|
-50 -50
Center 2.437 GHz 280 us/ Center 2.437 GHz 280 us/
[ritle: 10407443 litle: 10407443
ate: 30.JUL.2014 10:33:14 ate: 30.JUL.2014 10:34:21
TX on time TX on + off time / period
7 RBW 10 THz  RF ALt 50 a5
Ref Lvl VBW 10 MHz
50 dBm SWUT 100 ms unit dBm
22 dB|Offset
u
hoAhps4 A I T}AWW Btk u‘l;)“ T Y n LAVL N P
1
0
0
.
Center 2.437 GHz 10 ms/
[ritle: 10407443
ate: 30.JUL.2014 10:35:33
100 ms
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Transmitter Duty Cycle (continued)

Results: 802.11n/HT20 / MCSO0 / MIMO / Port 2

Pulse Duration Duty Cycle
(ms) (dB)
1.882 0.2
Period
(ms)
1.949
£ Delta 1 [T1] RBW 10 MHz RF Att 50 dB Delta 1 [T1] RBIW 10 MHz RF Att 50 dB
Ref Lvl 4.07 dB VBW 10 MHz @Ref Lvl 0.90 dB VBW 10 MHz
50 dBm 1.881918 ms SWT 2.8 ms unit dBm 50 dBm 1.949253 ms SWT 2.8 ms Unit dBm
22 dB|Offset g 22 dB|Offset &
40|
30|
1
1
syl 3 M.AMA“MMNI b Ak ull,lu- [ S sobtdad, WAJ‘MA“MM gkt oAk il mm T AT
hitelid kB SOV Datelild 4 R AR L At A L L N

50

10} 10|
0] 0)
-10] -10|
_ -20)
0| -30|
- -4
-50 -50
Center 2.437 GHz 280 us/ Center 2.437 GHz 280 us/
[ritle: 10407443 litle: 10407443
ate: 30.JUL.2014 10:38:21 ate: 30.JUL.2014 1D:C§:DZ
TX on time TX on + off time / period
7 RBW 10 THz  RF ALt 50 a5
Ref Lvl VBW 10 MHz
50 dBm SWUT 100 ms unit dBm
22 dB|Offset
i
WWWWWMMMMMWW RO TATEY: VRNLTY A

Center 2.437 GHz 10 ms/
[ritle: 10407443
ate: 30.JUL.2014 10:36:36
100 ms
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Transmitter Duty Cycle (continued)

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.

No. Calibration Interval
Due (Months)

M1658 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | None stated | 14 Mar 2015 12

M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12

A1998 | Attenuator Huber & Suhner 6820.17.B | 07101 Calibrated -
before use

S0558 | DC Power Supply TTI EL 303R 395825 Calibrated -
before use

M1251 | Multimeter Fluke 175 89170179 19 May 2015 12
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5.2.4. Transmitter Power Spectral Density

Test Summary

Test Engineer:

Georgios Vrezas

Test Date:

22 July 2014

Test Sample IMEL: 352025060005387

FCC Reference:

Part 15.247(e)

Test Method Used:

As detailed in FCC KDB 558074 Sections 10.3 &10.5

Environmental Conditions:
Temperature (T): 26
Relative Humidity (%): 36

Note(s):

1. The customer declared the following data rates to be used for all measurements as:

(o]
(o]
(o]
(o]

channels.

802.11b — DBPSK / 1 Mbps
802.11g — DBPSK / 6 Mbps

802.11n SISO / HT20 — BPSK / 6.5 Mbps / MCSO0 (Gl = 800 ns)
802.11n MIMO / HT20 — BPSK / 6.5 Mbps / MCSO (Gl = 800 ns)

2. Final measurements were performed using the above configurations on the bottom, middle and top

3. For 802.11b and 802.11g the EUT transmits only from antenna 1, therefore conducted measurements
were performed on port 1. For 802.11n the EUT can transmit from both antennas, therefore conducted
measurements were performed on both ports.

4. For 802.11b, the EUT was transmitting at 100% duty cycle and testing was performed in accordance
with KDB 558074 Section 10.3 measurement procedure Method AVGPSD-1.

5. For 802.11g and 802.11n, the EUT was transmitting at <98% duty cycle and testing was performed in
accordance with KDB 558074 Section 10.5 measurement procedure Method AVGPSD-2. The calculated
duty cycle in section 5.2.3 was added to the measured average power spectral density in order to

compute the average power spectral density during the actual transmission time.

6. For 802.11n MIMO, PSD was measured on both ports and then combined using the measure and sum
spectral maxima across the outputs technique, stated in FCC KDB 662911 D01 Section E)2)b).

7. The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF cable.
An RF level offset was entered on the signal analyser to compensate for the loss of the attenuator and

RF cable.

UL VS LTD
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Transmitter Power Spectral Density (continued)

Results: 802.11b / 20 MHz / DBPSK / 1 Mbps

Channel

Output Power
(dBm/3 kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Result

-16.9

8.0

24.9

Complied

-16.7

8.0

24.7

Complied

11

-16.9

8.0

24.9

Complied

12

-18.1

8.0

26.1

Complied

13

-19.3

8.0

27.3

Complied

Spectrum
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Transmitter Power Spectral Density (continued)

Results: 802.11b / 20 MHz / DBPSK / 1 Mbps
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Transmitter Power Spectral Density (continued)

Results: 802.11q /20 MHz / BPSK / 6 Mbps

Channel

Output
Power
(dBm/3 kHz)

Duty Cycle
Correction
(dB)

Corrected
Output
Power

(dBm/3 kHz)

Limit
(dBm/3kHz)

Margin Result

(dB)

1

-18.6

0.1

-18.5

8.0 26.5 Complied

6

-17.6

0.1

-17.5

8.0 25.5 Complied

11

-19.0

0.1

-18.9

8.0 26.9 Complied

12

-23.2

0.1

-23.1

8.0 31.1 Complied

13

-31.3

0.1

-31.2

8.0 39.2 Complied
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Transmitter Power Spectral Density (continued)
Results: 802.11q /20 MHz / BPSK / 6 Mbps
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Transmitter Power Spectr

al Density (continued)

Results: 802.11n/ HT20 / BPSK / MCS0 / SISO / Port

1

Channel Output

Power

(dBm/3 kHz)

(dBm/3 k

Duty Cycle Corrected Limit
Correction Output (dBm/3kHz)
(dB) Power

Hz)

Margin

(dB)

Result

1 -19.7

0.1 -19.6

8.0

27.6

Complied

6 -18.3

0.1 -18.2

8.0

26.2

Complied

11 -19.7

0.1 -19.6

8.0

27.6

Complied

12 -23.6

0.1 -23.5

8.0

315

Complied

13 -31.5

0.1 -31.4

8.0

39.4

Complied
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Transmitter Power Spectral Density (continued)
Results: 802.11n/HT20 /BPSK /MCS0 /SISO /Port 1
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Transmitter Power Spectral Density (continued)
Results: 802.11n/HT20 / BPSK /MCS0/ SISO/ Port 2

Channel Output Duty Cycle Corrected Limit Margin Result
Power Correction Output (dBm/3kHz) (dB)

(dBm/3 kHz) (dB) Power

(dBm/3 kHz)

1 -20.8 0.1 -20.7 8.0 28.7 Complied

6 -18.9 0.1 -18.8 8.0 26.8 Complied

11 -20.7 0.1 -20.6 8.0 28.6 Complied

12 -24.6 0.1 -24.5 8.0 32.5 Complied

13 -31.5 0.1 -31.4 8.0 39.4 Complied
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Transmitter Power Spectral Density (continued)
Results: 802.11n/HT20 / BPSK /MCS0/ SISO/ Port 2
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT20 / BPSK / MCS0 / MIMO

Port 1 Port 2
chamel | psp e | 2O | e | pogem | 2l | e,
(dB) 3 kHz) (dB) 3 kHz)
1 -20.4 0.1 -20.3 -21.3 0.2 211
6 -18.4 0.1 -18.3 -19.1 0.2 -18.9
11 -20.3 0.1 -20.2 -215 0.2 -21.3
12 -25.4 0.1 -25.3 -26.2 0.2 -26.0
13 -33.6 0.1 -33.5 -32.0 0.2 -31.8
Channel P(:S%rr:ftggrt Pcs(gr:lft;)grt FE:S0 IZr)n(bdlrgr):wjI / P(igr# i/m?jt Margin Result
1 ((;I(BHr:)/ 3 2 ((I:I(Erzn)/ 3 3 kHz) KHZ) (dB)
1 -20.3 -21.1 -17.7 8.0 25.7 Complied
6 -18.3 -18.9 -15.6 8.0 23.6 Complied
11 -20.2 -21.3 -17.7 8.0 25.7 Complied
12 -25.3 -26.0 -22.6 8.0 30.6 Complied
13 -33.5 -31.8 -29.6 8.0 37.6 Complied
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Transmitter Power Spectral Density (continued)

Results: 802.11n/HT20 / BPSK /MCS0/MIMO / Port 1
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Transmitter Power Spectral Density (continued)
Results: 802.11n/HT20 / BPSK /MCS0/MIMO / Port 1
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Transmitter Power Spectral Density (continued)

Results: 802.11n/HT20 / BPSK /MCS0/MIMO / Port 2
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Transmitter Power Spectral Density (continued)

Results: 802.11n/ HT20 / BPSK /MCS0/ MIMO / Port 2

Spectrum
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Channel 13
Test Equipment Used:
Asset | Instrument Manufacturer [ype No. erial No. Date Cal.
No. Calibration Interval
Due (Months)
M1658 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | None stated | 14 Mar 2015 12
L1128 | Signal Analyser Rohde & Schwarz | FSV13 101835 25 Apr 2015 12
A1998 | Attenuator Huber & Suhner 6820.17.B | 07101 Calibrated -
before use
S0558 | DC Power Supply TTI EL 303R 395825 Calibrated -
before use
M1251 | Multimeter Fluke 175 89170179 19 May 2015 12
G0608 | Signal Generator Rohde & Schwarz | SMIQ 06B | 838341/033 | 14 Feb 2015 12
M199 | Power Meter Rohde & Schwarz | NRVS 827023/075 | 08 Apr 2016 24
M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 23 Apr 2016 24
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5.2.5. Transmitter Maximum (Average) Output Power

Test Summary:

Test Engineer: Georgios Vrezas Test Date: 22 July 2014
Test Sample IMEL: 352025060005387

FCC Reference: Part 15.247(b)(3)

Test Method Used: As detailed in FCC KDB 558074 Sections 9.2.2.2 & 9.2.2.4

Environmental Conditions:

Temperature (T): 26

Relative Humidity (%): 36
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Transmitter Maximum (Average) Output Power (continu ed)

Note(s):
1. The customer declared the following data rates to be used for all measurements as:
o] 802.11b — DBPSK /1 Mbps
o 802.11g — DBPSK / 6 Mbps
0 802.11n SISO / HT20 — BPSK / 6.5 Mbps / MCSO0 (GI = 800 ns)
o] 802.11n MIMO / HT20 — BPSK / 6.5 Mbps / MCSO (GI = 800 ns)

2. Final measurements were performed using the above configurations on the bottom, middle and top
channels. The power has been integrated over the 99% occupied bandwidth. Plots for the occupied
bandwidth are archived on the company server and available for inspection upon request.

3. For 802.11b and 802.11g the EUT transmits only from antenna 1, therefore conducted measurements
were performed on port 1. For 802.11n the EUT can transmit from both antennas, therefore conducted
measurements were performed on both ports.

4. For 802.11b, the EUT was transmitting at 100% duty cycle and testing was performed in accordance
with KDB 558074 Section 9.2.2.2 measurement procedure AVGSA-1.

5. For 802.11g and 802.11n, the EUT was transmitting at <98% duty cycle and testing was performed in
accordance with KDB 558074 Section 9.2.2.4 measurement procedure AVGSA-2. The calculated duty
cycle in section 5.2.3 was added to the measured power in order to compute the average power during
the actual transmission time.

6. For 802.11n MIMO, power was measured on both ports and then combined using the measure-and-sum
technique stated in FCC KDB 662911 D01 Section E)1).

7. As the data streams are correlated for 802.11n MIMO, the directional antenna gain has been calculated
in accordance with Section F)2)e)(ii):

2
sNss(gaw g
Directional Gain = 10log ]_1( 1 8k
NAN'J'
GANTENNA1 2.8 GANTENNA = -1.9
For Ngs = 1,Ngyr = 2,8y, = 107 20 — 1020 andg,, = 10 20 — 1075,

the equation above gives the following result:
2

08 -19
(1020 + 10 zo)
z = 2.6 dBi

Directional Gain = 10log

8. The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF cable.
An RF level offset was entered on the signal analyser to compensate for the loss of the attenuator and
RF cable.
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VERSION 2.0

SERIAL NO: UL-RPT-RP10407443JD01A

ISSUE DATE: 14 SEPTEMBER 2014

Transmitter Maximum (Average) Output Power (continu ed)
Results: 802.11b /20 MHz / DBPSK / 1 Mbps
Conducted Power Limit Comparison
Channel Conducted Power Conducted Power Margin Result
(dBm) Limit (dB)
(dBm)
1 15.2 30.0 14.8 Complied
6 15.4 30.0 14.6 Complied
11 15.2 30.0 14.8 Complied
12 13.9 30.0 16.1 Complied
13 12.8 30.0 17.2 Complied
De Facto EIRP Limit Comparison
Channel Conducted Declared EIRP De Facto Margin Result
Power Antenna (dBm) EIRP Limit (dB)
(dBm) Gain (dBi) (dBm)
1 15.2 0.8 16.0 36.0 20.0 Complied
6 15.4 0.8 16.2 36.0 19.8 Complied
11 15.2 0.8 16.0 36.0 20.0 Complied
12 13.9 0.8 14.7 36.0 21.3 Complied
13 12.8 0.8 13.6 36.0 22.4 Complied
Spectrum ] [@] Spectrum ] [@]
Ref Level 20.00 dBm  Offset 22,00 dB @ RBW 300 kHz Ref Level 20.00 dBm  Offset 22,00 dB @ RBW 300 kHz
Att 15d8  SWT 1ms @ VBW 1MHz Mode Auto Sweep Att 15de  SWT 1ms @ VBW 1MHz Mode Auto Sweep
SGL Count 300/300 SGL Count 300/300
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Transmitter Maximum (Average) Output Power (continu ed)
Results: 802.11b /20 MHz / DBPSK / 1 Mbps

Spectrum né' Spectrum né'
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Transmitter Maximum (Average) Output Power (continu ed)
Results: 802.11g /20 MHz / BPSK / 6 Mbps
Conducted Power Limit Comparison
Channel Conducted Duty Cycle Corrected Conducted Margin Result
Power Correction Conducted Power Limit (dB)
(dBm) (dB) Power (dBm)
(dBm)
1 14.5 0.1 14.6 30.0 15.4 Complied
6 15.6 0.1 15.7 30.0 14.3 Complied
11 13.9 0.1 14.0 30.0 16.0 Complied
12 10.0 0.1 10.1 30.0 19.9 Complied
13 2.1 0.1 2.2 30.0 27.8 Complied
De Facto EIRP Limit Comparison
Channel Corrected Declared EIRP De Facto Margin Result
Conducted Antenna (dBm) EIRP Limit (dB)
Power Gain (dBi) (dBm)
(dBm)
1 14.6 0.8 15.4 36.0 20.6 Complied
6 15.7 0.8 16.5 36.0 19.5 Complied
11 14.0 0.8 14.8 36.0 21.2 Complied
12 10.1 0.8 10.9 36.0 25.1 Complied
13 2.2 0.8 3.0 36.0 33.0 Complied
Spectrum ] [%] Spectrum ] [%]
Ref Level 20.00 dBm Offset 22.00 dB @ RBW 300 kHz Ref Level 20.00 dBm Offset 22.00 dB @ RBW 300 kHz
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Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11q /20 MHz / BPSK / 6 Mbps
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VERSION 2.0

SERIAL NO: UL-RPT-RP10407443JD01A
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Transmitter Maximum (Average) Output Power (continu ed)
Results: 802.11n/HT20/BPSK/MCS0 /SISO /Port 1
Conducted Power Limit Comparison
Channel Conducted Duty Cycle Corrected Conducted Margin Result
Power Correction Conducted Power Limit (dB)
(dBm) (dB) Power (dBm)
(dBm)
1 14.1 0.1 14.2 30.0 15.8 Complied
6 15.4 0.1 15.5 30.0 14.5 Complied
11 13.8 0.1 13.9 30.0 16.1 Complied
12 9.8 0.1 9.9 30.0 20.1 Complied
13 2.1 0.1 2.2 30.0 27.8 Complied
De Facto EIRP Limit Comparison
Channel Corrected Declared EIRP De Facto Margin Result
Conducted Antenna (dBm) EIRP Limit (dB)
Power Gain (dBi) (dBm)
(dBm)
1 14.2 0.8 15.0 36.0 21.0 Complied
6 15.5 0.8 16.3 36.0 19.7 Complied
11 13.9 0.8 14.7 36.0 21.3 Complied
12 9.9 0.8 10.7 36.0 25.3 Complied
13 2.2 0.8 3.0 36.0 33.0 Complied
Spectrum ] [%] Spectrum ] [%]
Ref Level 20.00 dBm Offset 22.00 dB @ RBW 300 kHz Ref Level 20.00 dBm Offset 22.00 dB @ RBW 300 kHz
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VERSION 2.0

SERIAL NO: UL-RPT-RP10407443JD01A

ISSUE DATE: 14 SEPTEMBER 2014

Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11n/ HT20 /BPSK /MCS0/ SISO /Port 1
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Transmitter Maximum (Average) Output Power (continu ed)
Results: 802.11n/HT20/BPSK/MCS0 /SISO /Port 2
Conducted Power Limit Comparison
Channel Conducted Duty Cycle Corrected Conducted Margin Result
Power Correction Conducted Power Limit (dB)
(dBm) (dB) Power (dBm)
(dBm)
1 13.2 0.1 13.3 30.0 16.7 Complied
6 14.7 0.1 14.8 30.0 15.2 Complied
11 12.8 0.1 12.9 30.0 17.1 Complied
12 9.2 0.1 9.3 30.0 20.7 Complied
13 2.4 0.1 25 30.0 275 Complied
De Facto EIRP Limit Comparison
Channel Corrected Declared EIRP De Facto Margin Result
Conducted Antenna (dBm) EIRP Limit (dB)
Power Gain (dBi) (dBm)
(dBm)
1 13.3 -1.9 11.4 36.0 24.6 Complied
6 14.8 -1.9 12.9 36.0 23.1 Complied
11 12.9 -1.9 11.0 36.0 25.0 Complied
12 9.3 -1.9 7.4 36.0 28.6 Complied
13 25 -1.9 0.6 36.0 35.4 Complied
Spectrum ] [%] Spectrum ] [%]
Ref Level 20.00 dBm Offset 21.70 dB @ RBW 300 kHz Ref Level 20.00 dBm Offset 21.70 dB @ RBW 300 kHz
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Transmitter Maximum (Average) Output Power (continu ed)

Results: 802.11n/ HT20 /BPSK /MCS0/ SISO/ Port 2
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Transmitter Maximum (Average) Output Power (continu ed)
Results: 802.11n/ HT20 / BPSK / MCS0 / MIMO
Conducted Power Limit Comparison
Port 1 Port 2
Corrected Corrected
Channel Conducted Duty Cycle Conducted Conducted Duty Cycle Conducted
Power Correction Power Correction
(dBm) (dB) Power (dBm) (dB) Power
(dBm) (dBm)
1 13.4 0.1 13.5 12.6 0.2 12.8
6 15.3 0.1 15.4 14.9 0.2 15.1
11 13.2 0.1 13.3 12.3 0.2 12.5
12 8.0 0.1 8.1 7.6 0.2 7.8
13 0.3 0.1 0.4 1.9 0.2 2.1
Corrected Corrected Combined
Conducted Conducted Conducted Conducted Marain
Channel Power Port Power Port Power Limit 9 Result
Power (dB)
1 2 (dBm) (dBm)
(dBm) (dBm)
1 13.5 12.8 16.2 30.0 13.8 Complied
6 154 15.1 18.3 30.0 11.7 Complied
11 13.3 12.5 15.9 30.0 14.1 Complied
12 8.1 7.8 11.0 30.0 19.0 Complied
13 04 2.1 4.3 30.0 25.7 Complied
De Facto EIRP Limit Comparison
Channel Combined Directional EIRP De Facto Margin Result
Conducted Antenna (dBm) EIRP Limit (dB)
Power Gain (dBi) (dBm)
(dBm)
1 16.2 2.6 18.8 36.0 17.2 Complied
6 18.3 2.6 20.9 36.0 15.1 Complied
11 15.9 2.6 18.5 36.0 17.5 Complied
12 11.0 2.6 13.6 36.0 22.4 Complied
13 4.3 2.6 6.9 36.0 29.1 Complied
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Transmitter Maximum (Average) Output Power (continu ed)

Results: 802.11n / HT20 /BPSK /MCSO/MIMO / Port 1
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Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11n/HT20 / BPSK/MCS0/MIMO / Port 1
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Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11n / HT20 / BPSK / MCSO / MIMO / Port 2
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Att 15d8  SWT 1ms @ YBW 1MHz  Mode Auto Sweep Att 15d8  SWT 1ms @ VBW 1MHz Mode Auto Sweep
SGL Count 300,300 SGL Count 300,300
job Number: 10407443 @ 1Rm View job Number: 10407443 @ 1Rm View

Mi[1] 8.80 dBm| Mi[1] “14.16 dBm|

2.4670000 GHz|

Span 26.374818 MHz

CF 2.467 GHz

691 pts

Span 26.374818 MHz

Channel Power

Bandwidth 17.58 MHz

Power 12.33 dBm

LT

J

[Date: 22.JUL.2014 19:14:18

Tx Total 12.33 dBm

Channel Power

Bandwidth 17.58 MHz

Power 7.62 dBm

LT

J

[Date: 22.JUL.2014 1911544

Tx Total 7.62 dBm

Channel 11

Channel 12
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Transmitter Maximum (Average) Output Power (continu ___ed)
Results: 802.11n / HT20 / BPSK / MCS0 / MIMO / Port 2
Spectrum @]
Ref Level 20,00 dém  Offset 21,70 dB @ RBW 300 kHz
Att 15dB  SWT 1ms @ VBW 1MHz Mode Auto Sweep
SGL Count 3004300
job Number: 10407443 @1Rm View
e 2 asaonmn
[
Al \
CF 2.472 GHz 691 pts Span 26.439942 MHz
Channel Power
Bandwidth 17.63 MHz Power 1,92 dBm Tx Total 1.92 dBm
i ) [
Channel 13
Test Equipment Used:
Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1658 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | None stated | 14 Mar 2015 12
S0558 | DC Power Supply TTI EL 303R 395825 Calibrated -
before use
L1128 | Signal Analyser Rohde & Schwarz | FSV13 101835 25 Apr 2015 12
M1251 | Multimeter Fluke 175 89170179 19 May 2015 12
A1998 | Attenuator Huber & Suhner 6820.17.B | 07101 Calibrated -
before use
G0608 | Signal Generator Rohde & Schwarz | SMIQ 06B | 838341/033 | 14 Feb 2015 12
M199 | Power Meter Rohde & Schwarz | NRVS 827023/075 | 08 Apr 2016 24
M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 23 Apr 2016 24
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5.2.6. Transmitter Radiated Emissions

Test Summary:

Test Engineer: Georgios Vrezas Test Date: 21 July 2014
Test Sample IMELI: 352025060307270
FCC Reference: Parts 15.247(d) & 15.209(a)
Test Method Used: As detailed in ANSI C63.10 Sections 6.3 and 6.5
referencing ANSI C63.4
Frequency Range 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (C): 25
Relative Humidity (%): 30
Note(s):

1. The final measured value, for the given emission, in the table below incorporates the calibrated antenna
factor and cable loss.

2. The preliminary scans showed similar emission levels below 1 GHz, for each channel of operation.
Therefore final radiated emissions measurements were performed with the EUT set to channel 11 only.

3. All emissions shown on the pre-scan plots were investigated and found to be ambient, or >20 dB below
the applicable limit or below the measurement system noise floor. Therefore the highest peak noise floor
reading of the measuring receiver was recorded in the table below.

4. Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number KO001) at a
distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in the
centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

Results: Top Channel / 802.11n/ HT20 / BPSK/MCS0 / MIMO

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dB uVv/m) (dB)
992.285 Vertical 33.9 54.0 20.1 Complied
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Transmitter Radiated Emissions (continued)

Level in dBuV/m

FCC Part 15 Class B Feld

T s
y

2

30M 50 60 80 100M Frequ:nocljl . HZSOO 400 500 800 1G
Test Equipment Used:
Asset Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval

Due (Months)

M1622 | Thermohygrometer | JM Handelspunkt | 30.5015.06 | None stated | 31 Dec 2014 12
K0001 | 5m RSE Chamber Rainford EMC N/A N/A 26 Nov 2014 12
Al1834 | Attenuator Hewlett Packard 8491B 10444 15 Nov 2014 12
G0543 | Amplifier Sonoma 310N 230801 19 Aug 2014 3
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 15 Feb 2015 12
A490 Antenna Chase CBL6111A | 1590 29 Apr 2015 12
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Transmitter Radiated Emissions (continued)

Test Summary:

Test Engineer:

Andrew Edwards

Test Date:

22 July 2014

Test Sample IMEI:

352025060307270

FCC Reference:

Parts 15.247(d) & 15.209(a)

Test Method Used:

As detailed in ANSI C63.10 Sections 6.3 and 6.6

referencing ANSI C63.4

Frequency Range

1 GHz to 25 GHz

Environmental Conditions:

Temperature (T):

23

Relative Humidity (%):

41

Note(s):

1. The final measured value, for the given emission, in the table below incorporates the calibrated antenna
factor and cable loss.

2. No spurious emissions were detected above the noise floor of the measuring receiver therefore the
highest peak and average noise floor readings of the measuring receiver were recorded as shown in the

tables below.

The emission shown approximately at 2462 MHz on the 1 GHz to 4 GHz plot is the EUT fundamental.

4. Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO002) at a

distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in

a semi-anechoic chamber (Asset Number KO0O1) at a distance of 3 metres. The EUT was placed at a
height of 80 cm above the reference ground plane in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna over the range 1 metre

to 4 metres.

Results: Peak

Frequency Antenna Peak Level Peak Limit Margin Result
(MHz) Polarity (dBpuv/m) (dBpv/im) (dB)
3995.192 Horizontal 57.1 74.0 16.9 Complied
Results: Average
Frequency Antenna Average Level | Average Limit Margin Result
(MHz) Polarity (dBpuv/m) (dBpVv/im) (dB)
3971.154 Horizontal 47.7 54.0 6.3 Complied
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Transmitter Radiated Emissions (continued)

Date: 22.JUL.2014 23:16:25

RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 1BV VBW 3 MHz BV
Ref 110 dBpv At 0dB SWT 20 ms C Ref 110 dBuv At 0dB SWT 20 ms 39 C
110 Offset 10.6dB 110 Offsgt 10.¢ dB
1 Fd
o172 asjv
MJ PO PRIt GV g L Ioisaasjy ‘
. I :
Y N ‘ P
| I N O T
V/\/v“’\/\/\’
10 10
Start 1GHz 300 MHz/ Stop 4 GHz, Start 1GHz 300 MHz/ Stop 4 GHz,
10407443 10407443
Date: 22.0UL.2014 23:23:11 Date: 22.0UL.2014 23:26:24
RBW 1 MHz Marker 1[T1] RBW 1 MHz Marker 1[T1]
VBW 3 MHz VBW 3 MHz
Ref 80 dBuv At 0dB SWT 20 ms Ref 80 dBuv At 0dB SWT 20 ms
s offsft  06{B s offsft  04fB
R R
M= M=
———{p154dBjv o154 amfv
‘ Y | gt ot AMWMMW foond
[ AT A AR T A AR A sl =)
F10 F-10
20 20
Start 4 GHz 200 MHz/ Stop 6 GHz Start 6 GHz 200 MHz/ Stop 8 GHz
10407443 10407443

Date: 22.JUL.2014 23:09:09
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Transmitter Radiated Emissions (continued)

Date: 22.JUL.2014 22:35:43

RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 13.07 dBuV VBW 3 MHz 1By
Ref 80 dBuv At 0dB SWT 30 ms 12597756410 GHz Ref 80 dBuv At 0dB SWT 35 ms
80 Offsgt 0.6 ¢B 80 Offsgt 1d
1 rd 1 rd
——{p1sadBv D154 v
YO ) 7 ¥
E I W g Moot}
" sty sl bl
el Rdi WAy
F-10 F-10
20 20
Start 8 GHz 475 MHz/ Stop 12.75 GHz Start 12.75 GHz 525 MHz/ Stop 18 GHz
10407443 10407443
Date: 22.0UL.2014 22:50:26 Date: 22.0UL.2014 22:47:17
RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 11 d}
Ref 80 dBuv At 0dB SWT 45 ms 24.8990
)
1 rd
——{p1sadBv
N '
A A e Y My
F-10
20
Start 18 GHz. 700 MHz/ Stop 25 GHz
10407443
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Transmitter Radiated Emissions (continued)

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1656 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | None stated | 14 Mar 2015 12
K0002 | 3m RSE Chamber Rainford EMC N/A N/A 14 Nov 2014 12
M1874 | Test Receiver Rohde & Schwarz | ESU26 100553 13 May 2015 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 18 May 2015 12
Al1818 | Antenna EMCO 3115 00075692 14 Nov 2014 12
A253 | Antenna Flann Microwave | 12240-20 128 14 Nov 2014 12
A254 | Antenna Flann Microwave | 14240-20 139 14 Nov 2014 12
A255 Antenna Flann Microwave | 16240-20 519 14 Nov 2014 12
A256 | Antenna Flann Microwave | 18240-20 400 14 Nov 2014 12
A436 Antenna Flann Microwave | 20240-20 330 14 Nov 2014 12
A1396 | Attenuator Huber & Suhner 6810.17.B | 757987 02 May 2015 12
A1975 | High Pass Filter AtlanTecRF AFH-03000 | 090424010 12 Apr 2015 12
A2176 | High Pass Filter AtlanTecRF AFH-07000 | 800980 12 Apr 2015 12
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5.2.7. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineers:

Andrew Edwards &
David Doyle

Test Dates:

21 July 2014 to
12 September 2014

Test Sample IMEI:

352025060307270

FCC Reference:

Parts 15.247(d) & 15.209(a)

Test Method Used:

As detailed in ANSI C63.10 Section 6.9.2 &
FCC KDB 558074 Section 11

Environmental Conditions:

Temperature (T):

21to 23

Relative Humidity (%):

40 to 48

Note(s):

1. The customer declared the following data rates to be used for all measurements as:

0 802.11b — DBPSK / 1 Mbps

0 802.11g — BPSK / 6 Mbps

0 802.11n HT20 SISO — BPSK / 6.5 Mbps / MCS0
0 802.11n HT20 MIMO — BPSK / 6.5 Mbps / MCS0

2. Final measurements were performed with the above configurations.

3. For 802.11n HT20 SISO, the EUT was transmitting from Port 1 only as this Port emits the highest output
power level and was therefore deemed to be worst case. For 802.11n MIMO, the EUT was transmitting

from both ports.

4. The final measured value, for the given emission, in the table below incorporates the calibrated antenna

factor and cable loss.

5. The maximum conducted (average) output power was previously measured. In accordance with FCC
KDB 558074 Section 11.1(b), the lower band edge measurement should be performed with a peak
detector and the -30 dBc limit applied.

6. *-30 dBc limit.

Results: Lower Band Edge / Peak / 802.11b / 20 MHz

/ DBPSK /1 Mbps / Channel 1

Frequency

Level

Limit Margin

(MH2) (dB uV/m) (dB pV/m) (dB) Result
2336.538 54.2 74.0 19.8 Complied
2397.997 48.6 71.6* 23.0 Complied

2400 45.7 71.6* 25.9 Complied

Results: Lower Band Edge / Average / 802.11b/20M Hz / DBPSK /1 Mbps / Channel 1

Frequency Level Limit Margin Result
(MHz) (dB uV/m) (dB uV/m) (dB)
2387.949 48.2 54.0 5.8 Complied
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Transmitter Band Edge Radiated Emissions (continued

)

Results: Upper Band Edge / Peak / 802.11b / 20 MHz

/ DBPSK /1 Mbps / Channel 11

Frequency

Level

Limit

Margin

(MH2) (dB uV/m) (dB pV/m) (dB) Result
2483.5 54.6 74.0 19.4 Complied
2491.404 55.3 74.0 18.7 Complied
Results: Upper Band Edge / Average / 802.11b/20M Hz/DBPSK /1 Mbps / Channel 11
Frequency Level Limit Margin Result
(MHzZ) (dBpV/m) (dBpuv/m) (dB)
2483.5 41.4 54.0 12.6 Complied

Results: Upper Band Edge / Peak / 802.11b / 20 MHz

/ DBPSK /1 Mbps / Channel 12

Frequency

Level

Limit

Margin

(MHz) (dB pV/m) (dB pV/m) (dB) Result
2483.5 56.0 74.0 18.0 Complied
Results: Upper Band Edge / Average / 802.11b/20M Hz /DBPSK /1 Mbps / Channel 12
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
24835 42.4 54.0 11.6 Complied

Results: Upper Band Edge / Peak / 802.11b / 20 MHz

/ DBPSK /1 Mbps / Channel 13

Frequency Level Limit Margin Result
(MHz) (dB uVv/m) (dB uV/m) (dB)
24835 57.8 74.0 16.2 Complied
2486.465 57.9 74.0 16.1 Complied
Results: Upper Band Edge / Average / 802.11b /20 M Hz /DBPSK /1 Mbps / Channel 13
Frequency Level Limit Margin Result
(MHz) (dBuv/im) (dB uVv/m) (dB)
2483.5 45.2 54.0 8.8 Complied
2485.984 46.5 54.0 7.5 Complied
UL VS LTD Page 71 of 85




TEST REPORT SERIAL NO: UL-RPT-RP10407443JD01A

VERSION 2.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11b / 20 MHz / DBPSK / 1 Mbps

RBW 100 kHz Marker 1[T1] RBW 1 MHZ Marker 1(T1]
VBW 300 kHz BV VBW 3 MHz 54.19 dBuV

Ref 120 dBUV At 1008 SWT 20 ms GHz Ref 110 dBuV At 10d8 SWT 25ms 2.336538462 GHz

120 Oftsft 104 a8 Mar 110 Offsft 108 Marke] 2[12]

8.17 dBy|
i 2.387048718 [GHz
1 ¢4
f———D1 101.6 iBUv T Vi EW

S o
| I )

{ 1
2 54 y
| Il TR R A T TN P RTTTN ST Y PETTET YRR (WY
f R 3L At A e U sl o
L |
s a
Aot u
At
20 10
Center 2.4 GHz 5 MHz/ Span 50 MHz. Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
10407443 10407435
Date: 23.0UL.2014 01:24:00 Date: 12.SEP.2014 13:50:40

Lower Band Edge Peak Measurement 2310-2390 MHz Restricted Band Measurement
Channel 1

RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 5. \ VBW 10 Hz
Ref 120 dBuv Att 10 dB SWT 2.5 ms 2.48: Ref 120 dBuv Att 10 dB SWT 5s 2.4835(
120 Offsét 10.6dB Marke 120 Offsgt 10.6 dB.
b St
Va
[+ e [+ e
MR | ME
1
E——— I
v 2 3
iy
R N R S o s X
e N
A E
20 2
Center 2.4835 GHz 5 MHz/ Span 50 MHz Center 2.4835 GHz 5 MHz/ Span 50 MHz
10407443 10407443
Date: 21.JUL.2014 19:55:15 Date: 21.JUL.2014 19:59:35

Upper Band Edge Peak Measurement Upper Band Edge Average Measurement
Channel 11 Channel 11
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Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11b / 20 MHz / DBPSK / 1 Mbps

RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 56.04 dByV VBW 10 Hz 2.40 dBpv
Ref 120 dBV At 1008 SWT 25ms 2.483500000 GHz Ref 120 dBUV At 1008 SWTss 483500000 C
120 Oftsft 104 a8 120 Oftsft 104 a8
P11 F1
1 ¢4 LA 1 ¢4
I L I L
/
é/ f +
! \ i
/
A / \
1
MRt \
e LT - D154 dBjV
A
AL A
20 20
Center 2.4835 GHz 5 MHz/ Span 50 MHz Center 2.4835 GHz 5 MHz/ Span 50 MHz

10407443
Date: 23.JUL.2014 01:32:41

10407443
Date: 23.JUL.2014 01:34:08

Upper Band Edge Peak Measurement Upper Band Edge Average Measurement
Channel 12 Channel 12

RBW 1 MHz RBW 1 MHz Marker 1 [T1]
VBW 3 MHz VBW 10 Hz
Ref 120 dBuv At 10dB SWT 2.5 ms Ref 120 dBuv At 10dB SWT 5s
20 otk 10q B 20 otk 1048
L1 s Rt
1 4 1 4
| L el L

[N | /

Rl WO o] ﬁ/»umuu \

o
20 20

Center 24835 GHz 5MHz/ Span 50 MHz Center 24835 GHz 5MHz/ Span 50 MHz
10407443 10407443

Date: 23.JUL.2014 01:43:22 Date: 23.JUL.2014 01:40:54

Upper Band Edge Peak Measurement Upper Band Edge Average Measurement
Channel 13 Channel 13
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Transmitter Band Edge Radiated Emissions (continued

)

Results: Lower Band Edge / Peak / 802.11qg / 20 MHz

/ BPSK /6 Mbps / Channel 1

Frequency

Level

Limit

Margin

(MH2) (dB uV/m) (dB pV/m) (dB) Result
2390.000 54.7 74.0 19.3 Complied
2399.920 57.0 69.4* 124 Complied

2400 56.8 69.4* 12.6 Complied

Results: Lower Band Edge / Average / 802.11g/20 M Hz

/ BPSK/ 6 Mbps / Channel 1

Frequency
(MHz)

Level
(dBuv/im)

Limit
(dB uv/m)

Margin
(dB)

Result

2374.359

48.2

54.0

5.8

Complied

Results: Upper Band Edge / Peak / 802.11qg / 20 MHz

/ BPSK /6 Mbps / Channel 11

Frequency

Level

Limit

Margin

(MH2) (dB uV/m) (dB pV/m) (dB) Result
24835 64.8 74.0 9.2 Complied
2483.821 65.8 74.0 8.2 Complied

Results: Upper Band Edge / Average / 802.11g/20 M

Hz / BPSK /6 Mbps / Channel 11

Frequency
(MHz)

Level
(dB uVv/m)

Limit
(dBuv/im)

Margin
(dB)

Result

2483.5

44.0

54.0

10.0

Complied

Results: Upper Band Edge / Peak / 802.11qg / 20 MHz

/ BPSK /6 Mbps / Channel 12

Frequency

Level

Limit

Margin

(MHz) (dBpV/m) (dBpv/m) (dB) Result
2483.5 62.3 74.0 11.7 Complied
2483.740 64.3 74.0 9.7 Complied

Results: Upper Band Edge / Average / 802.11g /20 M

Hz / BPSK /6 Mbps / Channel 12

Frequency
(MHz)

Level
(dB uV/m)

Limit
(dB uVv/m)

Margin
(dB)

Result

2483.5

44.1

54.0

9.9

Complied

Results: Upper Band Edge / Peak / 802.11g / 20 MHz

/ BPSK / 6 Mbps / Channel 13

Frequency Level Limit Margin Result
(MHz) (dBpv/im) (dBpv/m) (dB)
2483.5 63.1 74.0 10.9 Complied
2483.561 63.8 74.0 10.2 Complied
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Transmitter Band Edge Radiated Emissions (continued )
Results: Upper Band Edge / Average / 802.11g/20 M Hz / BPSK/ 6 Mbps / Channel 13
Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dBpuv/im) (dB)
2483.5 45.6 54.0 8.4 Complied
Results: 802.11g /20 MHz / BPSK / 6 Mbps
RBW 100 kHz Marker 1 RBW 1 MHz Marker 1[T1]
120 Offsgt 10.4dB m‘u’ - F:'n ;:':riauvlo dB mRe Sl Ni\r’k:qzo[ovzo]nnﬁH
= [=
i
| \
. \
!A \‘
/ | A P ) N -
WIWV{ K | A Mobalah T T TR Y
!
IRTIAR WV BTN
Lower Band Edge Peak Measurement 2310-2390 MHz Restricted Band Measurement
Channel 1
RBW 1 MHz Marker 1 [T1] RBW 1 MHz
- T o |
== =
\ T N
\
\ \
[ I
MWLM% |
0 S o
\\
Upper Band Edge Peak Measurement Upper Band Edge Average Measurement
Channel 11

Channel 11
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Transmitter Band Edge Radiated Emissions (continued

RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1 [T1]
VBW 3 MHz VBW 10 Hz
Ref 120 dBpvV At 10dB SWT 2.5 m: Ref 120 dBpvV At 10 dB SWT 5s
120 Offsgt 10.4dB 120 Offsgt 10.4dB
Fua Faa
1 F4 o] 1 Fd
\ |
"W, " o ouseanly
—
B
2 2
Center 2.4835 GHz 5 MHz/ Span 50 MHz
10407443
Date: 23.JUL.2014 00:47:14

Center 24835 GHz

10407443
Date: 23.JUL.2014 00:39:43
Upper Band Edge Peak Measurement Upper Band Edge Average Measurement
Channel 12 Channel 12
Ref 120 dBuv At 10dB SWTZSmZ Ref 120 dBuv At 10dB \;:JMT/;DSHZ
= =
/\—‘WW
// \ ~t
1
i ] \\ ] \\
A / |
R | prsenp \\
/ |
1040443 1040443
Date: 21.JUL.2014 22:46:25 Date: 21.JUL.2014 22:48:45
Upper Band Edge Peak Measurement Upper Band Edge Average Measurement
Channel 13
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Transmitter Band Edge Radiated Emissions (continued

)

Results: Lower Band Edge / Peak / 802.11n HT20 / Sl

SO — BPSK/MCSO0 / Channel 1

Frequency

Level

Limit

Margin

(MH2) (dB uV/m) (dB pV/m) (dB) Result
2389.231 53.8 74.0 19.2 Complied
2396.955 56.9 69.0* 12.1 Complied

2400 53.6 69.0* 154 Complied

Results: Lower Band Edge / Average / 802.11n HT20/ SISO — BPSK /MCS0 / Channel 1
Frequency Level Limit Margin Result

(MHz) (dB uv/m) (dBuv/m) (dB)

2312.308 48.2 54.0 5.8 Complied
Results: Upper Band Edge / Peak / 802.11n HT20/SI SO —BPSK/MCS0 / Channel 11
Frequency Level Limit Margin Result

(MHz) (dBpuVv/m) (dB uv/m) (dB)

2483.5 67.2 74.0 6.8 Complied
2484.282 67.3 74.0 6.7 Complied

Results: Upper Band Edge / Average / 802.11n HT20/ SISO — BPSK /MCSO0 / Channel 11
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dB uv/m) (dB)
2483.5 44.6 54.0 9.4 Complied
Results: Upper Band Edge / Peak / 802.11n HT20/SI SO — BPSK /MCS0 / Channel 12
Frequency Level Limit Margin Result

(MHz) (dB uV/m) (dB uV/m) (dB)

2483.5 64.5 74.0 9.5 Complied
2484.141 66.7 74.0 7.3 Complied

Results: Upper Band Edge / Average / 802.11n HT20/ SISO — BPSK /MCSO0 / Channel 12
Frequency Level Limit Margin Result
(MHz) (dBpuv/m) (dBpuv/m) (dB)
2483.5 44.7 54.0 9.3 Complied
Results: Upper Band Edge / Peak / 802.11n HT20/SI SO — BPSK/MCSO0 / Channel 13
Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
2483.5 66.0 74.0 8.0 Complied
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Transmitter Band Edge Radiated Emissions (continued

)
Results: Upper Band Edge / Average / 802.11n HT20/ SISO — BPSK /MCSO0 / Channel 13
Frequency Level
(MHz)

Limit Margin
Result
(dB uVv/m) (dBuVv/m) (dB)
2483.5 51.0 54.0 3.0 Complied
Results: 802.11n /20 MHz / BPSK / MCSO0 / SISO
RBW 100 kHz Marker 1 RBW 1 MHz Marker 1[T1]
Ref 120 dBpvV At 10dB \S/\?vavigkjrn?z " Ref 110 dBuvV Att 10dB ;5\/\:23:; 93::;;10::;:\(/‘:}-17
120 Offsgt 10.4dB Mar 110 Offset 10.4dB Markef 2 [T2]
e 0
\ "y
i | -
[ t
269 dBRv ! l
| 1
) / ‘%‘ f W o2 AR, ~ J T Y Dot
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Transmitter Band Edge Radiated Emissions (continued

Results: 802.11n /20 MHz / BPSK / MCSO0 / SISO
RBW 1 MHz Marker 1 [T1] RBW 1 MHz
Ref 120 dBpvV At 10dB SWT 25 ms Ref 120 dBpvV At 10 dB SWT 5s
120 Offset 10.4dB Mar 120 Offsgt 10.6 dB
1 i =
.
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Center 2.4835 GHz 5 MHz/ Span 50 MHz Center 2.4835 GHz 5 MHz/ Span 50 MHz
10407443 10407443
Date: 23.JUL.2014 00:33:33 Date: 23.JUL.2014 00:34:56
Upper Band Edge Peak Measurement Upper Band Edge Average Measurement
Channel 12 Channel 12
RBW 1 MHz RBW 1 MHz Marker 1 [T1]
VBW 3 MHz VBW 10 Hz 5.
Ref 120 dBuv At 10dB SWT 2.5 ms Ref 120 dBuv At 10dB SWT 5s 2.48
= =
= e
[
/ \\ L~
‘Lm 74 dBfv \ r/ \
JI/ A | \\
p /
M J !
i)
=
Center 2.4835 GHz 5 MHz/

Span 50 MHz

1040443 1040443
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Transmitter Band Edge Radiated Emissions (continued

)

Results: Lower Band Edge / Peak / 802.11n HT20 / Ml

MO — BPSK /MCSO0 / Channel 1

Frequency

Level

Limit

Margin

(MH2) (dB uV/m) (dB pV/m) (dB) Result
2387.436 54.7 74.0 19.3 Complied
2397.997 58.3 71.9% 13.6 Complied

2400 56.9 71.9*% 15.0 Complied

Results: Lower Band Edge / Average / 802.11n HT20 /

MIMO — BPSK / MCSO0 / Channel 1

Frequency
(MHz)

Level
(dBuv/im)

Limit
(dB uv/m)

Margin
(dB)

Result

2383.974

48.1

54.0

5.9

Complied

Results: Upper Band Edge / Peak / 802.11n HT20 / Ml

MO — BPSK / MCSO0 / Channel 11

Frequency
(MHz)

Level
(dBpuv/im)

Limit
(dB uv/m)

Margin
(dB)

Result

2483.5

67.9

74.0

6.1

Complied

Results: Upper Band Edge / Average / 802.11n HT20 /

MIMO — BPSK / MCSO0 / Channel 11

Frequency
(MHz)

Level
(dB uVv/m)

Limit
(dB uV/m)

Margin
(dB)

Result

2483.5

44.6

54.0

9.4

Complied

Results: Upper Band Edge / Peak / 802.11n HT20 / Ml

MO — BPSK / MCSO0 / Channel 12

Frequency
(MHz)

Level
(dB uVv/m)

Limit
(dBuv/im)

Margin
(dB)

Result

2483.5

68.7

74.0

53

Complied

Results: Upper Band Edge / Average / 802.11n HT20 /

MIMO — BPSK / MCSO0 / Channel 12

Frequency Level Limit Margin Result
(MHz) (dBuVv/m) (dB uVv/m) (dB)
2483.5 44.6 54.0 9.4 Complied

Results: Upper Band Edge / Peak / 802.11n HT20 / Ml

MO — BPSK / MCSO0 / Channel 13

Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dB uv/m) (dB)
2483.5 67.6 74.0 6.4 Complied

Results: Upper Band Edge / Average / 802.11n HT20 /

MIMO — BPSK / MCSO0 / Channel 13

Frequency Level Limit Margin Result
(MHz) (dB uV/m) (dB uV/m) (dB)
2483.5 53.2 54.0 0.8 Complied
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Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11n /20 MHz / BPSK / MCS0 / MIMO

RBW 100 kHz Marker 1[T1] RBW 1 MHz Marker 1(T1]
VBW 300 kHz 58.32 dByV VBW 3 MHz 54.69 BV
Ref 120 dBuv At 10d8 SWT 20 ms GHz Ref 110 dBuV At 10d8 SWT 25ms 2.387435897 GHz
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Center 2.4 GHz 5 MHz/ Span 50 MHz Start 2.31 GHz 8 MHz/ Stop 2.39 GHz.
10407443 10407435
Date: 22.JUL.2014 23:58:03 Date: 12.SEP.2014 14:18:28

Lower Band Edge Peak Measurement 2310-2390 MHz Restricted Band Measurement
Channel 1

RBW 1 MHz RBW 1 MHz Marker 1 [T1]
VBW 3 MHz VBW 10 Hz BuvV
Ref 120 dBuv Att 10 dB SWT 2.5 ms Ref 120 dBuv Att 10 dB SWT 5s 2.4835(
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20 20
Center 2.4835 GHz 5 MHz/ Span 50 MHz Center 2.4835 GHz 5 MHz/ Span 50 MHz
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Upper Band Edge Peak Measurement Upper Band Edge Average Measurement
Channel 11 Channel 11
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Transmitter Band Edge Radiated Emissions (continued

Results: 802.11n /20 MHz / BPSK / MCS0 / MIMO
RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1 [T1]
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Date: 22.JUL.2014 00:31:49 Date: 22.JUL.2014 00:33:10
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Channel 12 Channel 12
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Transmitter Band Edge Radiated Emissions (continued )

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. ate Cal.

No. Calibration Interval
Due (Months)

M1656 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | Not stated 14 Mar 2015 12

K0002 | 3m RSE Chamber | Rainford EMC N/A N/A 14 Nov 2014 12

M1874 | Test Receiver Rohde & Schwarz | ESU26 100553 13 May 2015 12

A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 18 May 2015 12

Al1818 | Antenna EMCO 3115 00075692 14 Nov 2014 12

A1396 | Attenuator Huber & Suhner 6810.17.B | 757987 02 May 2015 12

UL VS LTD Page 83 of 85




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10407443JD01A

ISSUE DATE: 14 SEPTEMBER 2014

6. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of

the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an appropriate
coverage factor such that a confidence level of approximately 95% is maintained. For the purposes of this
document “approximately” is interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Type Range Confidence Calculajted
Level (%) Uncertainty
AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% 1+4.69 dB
Minimum 6 dB Bandwidth 2.4 GHz to 2.4835 GHz 95% +3.92 %
Duty Cycle 2.4 GHz to 2.4835 GHz 95% +1.14 %
Spectral Power Density 2.4 GHz to 2.4835 GHz 95% +1.13 dB
Conducted Maximum Output Power 2.4 GHz to 2.4835 GHz 95% +1.13dB
Radiated Spurious Emissions 30 MHz to 1 GHz 95% 15.65 dB
Radiated Spurious Emissions 1 GHz to 25 GHz 95% +2.94 dB

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty the published guidance of the appropriate accreditation body is

followed.
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7. Report Revision History

Revision Details

Version
Number Page No(s) | Clause Details
1.0 - - Initial Version
2.0 - - Admin updates &
Band edge restricted band plots added
--- END OF REPORT ---
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