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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: 47CFR15.407 and 47CFR15.403

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications):
Part 15 Subpart E (Unlicensed National Information Infrastructure Devices) —
Sections 15.403 and 15.407

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: 24 July 2014 to 17 August 2014
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2.2. Summary of Test Results

FCC Reference (47CFR) Measurement Result
Part 15.207 Transmitter AC Conducted Emissions )
Part 15.403(i) Transmitter 26 dB Emission Bandwidth )
Part 15.407(e) Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz band) )
Part 15.35(c) Transmitter Duty Cycle Note 1
. Transmitter Maximum Conducted Output Power r
Part 15.407(a)(1)(v) (5.15-5.25 GHz band) @
Transmitter Maximum Conducted Output Power r
Part15.407(2)(2) (5.25-5.35 GHz & 5.47-5.725 GHz bands) @
Transmitter Maximum Conducted Output Power r
Part 15.407(2)(3) (5.725-5.85 GHz band) @
. Transmitter Maximum Power Spectral Density P
Part 15.407(a)(1)(v) (5.15-5.25 GHz band) 9
Transmitter Maximum Power Spectral Density r
Part15.407(2)(2) (5.25-5.35 GHz & 5.47-5.725 GHz bands) @
Transmitter Maximum Power Spectral Density -
Part 15.407(2)(3) (5.725-5.85 GHz band) 9
Part 15.407(b)/15.209(a) Transmitter Out of Band Radiated Emissions <
Part 15.407(b)/15.209(a) Transmitter Band Edge Radiated Emissions )
Transmitter Frequency Stability
Part 15.407(g) (Temperature & Voltage Variation) Note 2
Part 15.407(h)(1) Transmitter Power Control Note 3

Key to Results

J = Complied

@ = Did not comply

Note(s):

1. The measurement was performed to assist in the calculation of the level of average output power, power
spectral density, peak excursion and emissions as the EUT employs pulsed operation.

2. Frequency stability is better than 20 ppm which ensures that the signal remains in the allocated bands
under all operational conditions stated in the user manual.

3. Transmit Power Control was not tested as the maximum EIRP is less than 500 mW (27 dBm).
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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 789033 D02 General UNII Test Procedures New Rules v01
June 6, 2014
Title: Guidelines for Compliance Testing of Unlicensed National Inforamtion
Infrastructure (U-NII) Devices — Part 15, Subpart E
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 specifications 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 IMELI: 352025060005387 (Conducted Sample)
Hardware Version Number: REV1.0
Software Version Number: i0OS 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 802.11a,n) / U-NII

Type of Unit: Transceiver

Modulation: BPSK, QPSK, 16QAM, & 64QAM

Data rates: 802.11a 6,9, 12, 18, 24, 36 ,48 & 54 Mbps

802.11n HT20 (SISO)

MCSO0 to MCS7

802.11n HT20 (MIMO)

MCSO to MCS15
(CDD MCSO0 to MCS7)

802.11n HT40 (SISO)

MCSO0 to MCS7

802.11n HT40 (MIMO)

MCSO to MCS15
(CDD MCSO0 to MCS7)

Power Supply Requirement(s): Nominal 3.8 VDC via 120 VAC 60 Hz adaptor
Antenna Gains: Frequency (GHz) ANT1 ANT2 Directiona |
Gain
5.15t05.25 0.0 dBi 3.1dBi 4.7 dBi
5.25105.35 0.8 dBi 3.3 dBi 5.1 dBi
5.47 t0 5.725 2.4 dBi 4.3 dBi 6.4 dBi
5.72510 5.85 2.7 dBi 3.8 dBi 6.3 dBi
Maximum Conducted Output Power: 20 MHz 17.8 dBm
40 MHz 16.3 dBm
Channel Spacing: 20 MHz
Transmit Frequency Band: 5150 MHz to 5250 MHz
Transmit Channels Tested: Channel ID Channel Channel Frequency
Number (MHz)
Bottom 36 5180
Middle 40 5200
Top 48 5240
Transmit Frequency Band: 5250 MHz to 5350 MHz
Transmit Channels Tested: Channel ID Channel Channel Frequency
Number (MHz)
Bottom 52 5260
Middle 60 5300
Top 64 5320

UL VS LTD
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Additional Information Related to Testing (continue

Transmit Frequency Band:

5470 MHz to 5725 MHz

Transmit Channels Tested:

Channel Frequency

Channel ID Channel Number (MH2)
Bottom 100 5500
Middle 116 5580

Top 140 5700

Transmit Frequency Band:

5725 MHz to 5850 MHz

Transmit Channels Tested:

Channel Frequency

Channel ID Channel Number (MH2)
Bottom 149 5745
Middle 157 5785
Top 165 5825
Channel Spacing: 40 MHz

Transmit Frequency Band:

5150 MHz to 5250 MHz

Transmit Channels Tested:

Channel Frequency

Channel ID Channel Number (MH2)
Bottom 38 5190
Top 46 5230

Transmit Frequency Band:

5250 MHz to 5350 MHz

Transmit Channels Tested:

Channel Frequency

Channel ID Channel Number (MH2)
Bottom 54 5270
Top 62 5310

Transmit Frequency Band:

5470 MHz to 5725 MHz

Transmit Channels Tested:

Channel Frequency

Channel ID Channel Number (MH2)
Bottom 102 5510
Middle 110 5550

Top 134 5670

Transmit Frequency Band:

5725 MHz to 5850 MHz

Transmit Channels Tested:

Channel Frequency

Channel ID Channel Number (MH2)
Bottom 151 5755
Top 159 5795
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3.5. Support Equipment

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

Description: Laptop PC
Brand Name: Dell

Model Name or Number: Latitude 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 continuous transmission 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:
0 802.11a-BPSK/6 Mbps
0 802.11n HT20 SISO — BPSK/ 6.5 Mbps / MCSO0
0 802.11n HT40 SISO — BPSK/ 13.5 Mbps / MCS0
0 802.11n HT20 MIMO - BPSK / 6.5 Mbps / MCS0
0 802.11n HT40 MIMO - BPSK / 13.5 Mbps / MCS0

« 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 802.11a the EUT transmits from only 1 antenna, both antennas were investigated and the
conducted measurements for Port 1 were found to be worst-case. All 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.

e For 802.11n SISO radiated measurements, the antenna gain was added to the conducted power
measurements and antenna 2 was found to be worst-case. All SISO measurements were performed
on antenna 2 only.

e For 802.11n MIMO radiated measurements, the EUT was transmitting from both ports.

e Transmitter spurious emissions and AC conducted tests were performed with the EUT transmitting
with a data rate of 6.5 Mbps / MCSO0 (802.11n HT20 / 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 transmit output power level, it was deemed to be the worst case.

e Transmitter radiated spurious emissions and AC conducted tests were performed with the AC
Charger 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 352025060005387was used for 26 dB bandwidth, minimum 6 dB
bandwidth, duty cycle, maximum output power and peak power spectral density tests.

e The radiated sample with IMEI 352025060307270 was used for all other tests
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4.3. Worst case Justification

Table of test reduction and modes covering other modes:

Mode

Covered by

802.11a 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)

802.11n HT40 STBC (2TX)

80211n HT40 MIMO (CDD 2TX)

802.11n HT40 SDM (2TX)

80211n HT40 MIMO (CDD 2TX)

UL VS LTD
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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)
0.420 Live 24.9 57.4 325 Complied
0.560 Live 23.8 56.0 32.2 Complied
0.753 Live 27.9 56.0 28.1 Complied
0.947 Live 26.4 56.0 29.6 Complied
1.752 Live 25.7 56.0 30.3 Complied
28.779 Live 318 60.0 28.2 Complied

Results: Live / Average

Frequency Line Level Limit Margin Result

(MHz) (dBuv) (dBuv) (dB)
0.749 Live 23.8 46.0 22.2 Complied
1.752 Live 24.5 46.0 215 Complied
3.255 Live 24.2 46.0 21.8 Complied
4.254 Live 23.1 46.0 22.9 Complied
26.282 Live 26.7 50.0 23.3 Complied
28.779 Live 28.5 50.0 215 Complied
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Transmitter AC Conducted Spurious Emissions (contin ued)

Results: Neutral / Quasi Peak

Frequency Line Level Limit Margin Result
(MHz) (dBpv) (dBuv) (dB)
0.420 Neutral 24.1 57.4 334 Complied
0.870 Neutral 25.8 56.0 30.2 Complied
0.956 Neutral 25.7 56.0 30.3 Complied
1.518 Neutral 19.3 56.0 36.7 Complied
3.053 Neutral 15.3 56.0 40.7 Complied
5.496 Neutral 17.0 60.0 43.0 Complied
Results: Neutral / Average
Frequency Line Level Limit Margin Result
(MHz) (dBuv) (dB V) (dB)
0.249 Neutral 145 51.8 37.3 Complied
0.416 Neutral 11.8 47.5 35.7 Complied
0.839 Neutral 12.6 46.0 334 Complied
23.771 Neutral 13.3 50.0 36.7 Complied
26.277 Neutral 15.7 50.0 34.3 Complied
28.779 Neutral 16.5 50.0 33.5 Complied
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Transmitter AC Conducted Spurious Emissions (contin

ued)

Level in dBuV

251 *ie

150k

300 400500  8001M

2M  3M 4M5M6 8 10M 20M  30M

Frequency in Hz

Level in dBpV

W W A
&

150k

300 400500  8001M

Frequency in Hz

2M  3M 4M5M6 8 10M

20M  30M

Live

Neutral

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 | ESH3-72 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 26 dB Emission Bandwidth
Test Summary:

Test Engineers: Nick Steele & Test Dates: 25 July 2014 to
Georgios Vrezas 12 August 2014

Test Sample IMEI: 352025060005387

FCC Reference: Part 15.403(i)

Test Method Used: As detailed in KDB 789033 D02 Section II.C.1.

Environmental Conditions:

Temperatures (C): 23to 25
Relative Humidity (%): 391to0 44
Note(s):
1. The customer declared the following data rates to be used for all measurements as:
o] 802.11a — BPSK /6 Mbps
0 802.11n HT20 SISO — BPSK / 6.5 Mbps / MCSO
0 802.11n HT40 SISO - BPSK / 13.5 Mbps / MCSO
0 802.11n HT20 MIMO — BPSK/ 6.5 Mbps / MCS0
0 802.11n HT40 MIMO — BPSK / 13.5 Mbps / MCS0

2. Final measurements were performed in each supported operating band using the above configurations
on the bottom, middle and top channels in accordance with KDB 789033 Section I11.C.1. Emission
Bandwidth (EBW) test procedure.

3. The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF cable.
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a /20 MHz / 5.15-5.25 GHz band / Po rt 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps Bandwidth
(MHz)
Bottom 5180 BPSK 6 20.196

Middle

5200

BPSK

20.326

Top

5240

BPSK

20.152

Spectrum n%n Spectrum n%n
Ref Level 10.00dBm  Offset 16.24 dB @ RBW 200 kHz Ref Level 10.00dBm  Offset 16.21 dB @ RBW 200 kHz
Att 10de  SWT 19 ps @ VBW  1MHz  Mode Auto FFT Att 108 SWT 19z @ VBW 1MHzZ  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
Mi[1] -26.40 dBm| Mi[1] -26.63 dBm|
5.1699346 GHz| 5.1898913 GHz|
0 df D1 0.09 dB| 0 df e pi[ -0.22 dB|
20.1961 MHz| 20.3261 MHz|
-10 dB -10 dB
-20 df -20
M \31 M \m
01 -26%00 dem D1 2000 dBim
P W\/‘\/‘ il Y "\ML
-40 -40
-50 di -50
-60 df -60
-70 df -70
80 80
CF 5.18 GHz 691 pts Span 30.0 MHz CF 5.2 GHz 691 pts Span 30.0 MHz

Il

[Date: 25.JUL.2014 10:10:36

Il

[Date: 25.JUL.2014 10:11:45

Bottom Channel

Spectrum ]

=

Att 10de SWT

RefLevel 10.00dBm Offset 16.22 dB8 @ RBW 200 kHz

19ps @ VBW 1MHz Mode Auto FFT

job Number: 10407443 @ 1Pk View

M1l ~26.48 dBm|
5.2299349 GHy|
0d - pil 0.36 d8
M"”k\ 20.1520 MHe]
10 d8
-20
W N
D1 -26%00 dBm x
7 Pty
<0 d
S04
-60
704
80 d
CF 5.24 GHz 691 pts Span 30,0 MHz
) ] CRRND e

[Date: 25.UL.2014 10:1252

Top Channel

Middle Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a /20 MHz / 5.25-5.35 GHz band / Po rt 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps Bandwidth
(MHz)
Bottom 5260 BPSK 6 20.413

Middle

5300

BPSK

6 20.240

Top

5320

BPSK

6 20.370

Spectrum

n%n Spectrum n%n
Ref Level 10.00dBm  Offset 16.57 dB @ RBW 200 kHz Ref Level 10.00dBm  Offset 16.71 d8 @ RBW 200 kHz
Att 10de  SWT 19 ps @ VBW  1MHz  Mode Auto FFT Att 108 SWT 19z @ VBW 1MHzZ  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
Mi[1] -26.22 dBm| Mi[1] -26.86 dBm|
5.2497175 GHz| 5.2898476 GHz|
0 df D1 0.07 dB| 0 df D, 0.81 dB|
20.4132 MHz| 20.2396 MHz|
-10 d -10 d
-20 df -20 df
1 N ! ™
01 28000 dem D1 24000 dBim
30 dbad v 30 dpy 5
V] fnny A wji/\/\j
-40 40 d
-50 di -50
-60 df -60
-70 df -70
80 80
CF 5.26 GHz 691 pts Span 30.0 MHz CF 5.3 GHz 691 pts Span 30.0 MHz

Il

[Date: 25.JUL.2014 10:1359

Wi W i

[Date: 25.JUL.2014 10:1507

Bottom Channel

Spectrum ]

=

Att 10de SWT

RefLevel 10.00dBm Offset 17.93d8 @ RBW 200 kHz

19ps @ VBW 1MHz Mode Auto FFT

job Number: 10407443 @ 1Pk View

mi[1]

e

-27.08 dBm|
5.3098913 GHz|
1.00 db
20.3696 MHz|

M
D1 26000 dem

GF 5.32 GHz

691 pts

Span 30.0 MHz

Il

[Date: 25.JUL.2014 10:16:14

] P ]

Top Channel

Middle Channel

Page 20 of 187

UL VS LTD




TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11a /20 MHz / 5.47-5.725 GHz band / P ort 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps Bandwidth
(MHz)

Bottom 5500 BPSK 6 20.240

Middle 5580 BPSK 6 20.196

Top 5700 BPSK 6 20.283

Spectrum

n%n Spectrum n%n
Ref Level 10.00 dBm _ Offset 18.73 08 @ RBW 200 kHz Ref Level 10.00 dBm _ Offset 17.75 08 & RBW 200 kHz
At 10d8  SWT  19p5 @ VBW 1MHZ _Mode Auto FFT Att 10d8 SWI 1945 @ VBW 1MHz  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
M[1] ~26.89 dBm| M[1] ~26.55 dBm|
5.4808476 GHz 5.5699346 GHz
od n, 0.81 dB| 0d pil 0.39 dB|
W\ 20.2396 MHz PTg 20.1961 MHz
-10 dem -10 dem
20 20
i ™ i "
D1 20000 dBrm i D1 26000 dBrm )
30 db / \ 208
40 d 40 d
50 50
50 50
70 70
80 80
CF 5.5 GHz 691 pts Span 30.0 MHz CF 5.58 GHz 691 pts Span 30.0 MHz
—
) (Y] )i (™)
Dete: 25.0UL 2014 101722 Dete: 25.0UL 2014 101820

Spectrum ] [%]

RefLevel 10.00dBm Offset 18.67 dB @ RBW 200 kHz
Att 10de SWT 19ps @ VBW 1MHz Mode Auto FFT
job Number: 10407443 @ 1Pk View

mi[1] -27.09 dBm|
5.6898476 GHz|
0 df P 1l 0.96 d|
ANEENTE! MM 20,2831 MH|
A0 B
20
7/ u
D1 -280000 B
-30 dem /J \M
-40 d
50 d
60
-70d
-80 d
GF 5.7 GHz 691 pts Span 30.0 MHz

i ] [ RECEEEE X
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TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD04A

ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a /20 MHz / 5.725-5.85 GHz band / P ort 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps Bandwidth
(MHz)
Bottom 5745 BPSK 6 20.283

Middle

5785

BPSK

20.370

Top

5825

BPSK

20.457

Spectrum u%n Spectrum ] u%n
RefLevel 10.00 dBm Offset 18.73 dB @ RBW 200 kHz RefLevel 10.00 dBm Offset 17.41 dB @ RBW 200 kHz
Att W SWT  10ps ® VBW LMHz  Mode Auto FFT Att W SWT  10ps ® VBW LMHz  Mode Auto FFT
ob Humber: 10407443 @ 1Pk View ob Humber: 10407443 @ 1Pk View
w1l -27.08 dBm| w1l 27,02 dBm|
5.7349348 GHe| 5.7798478 GHe|
o pil 0.54 | o n 0.84 dB
20.2826 MH] 20.3696 MHe]
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a0 d 0
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) ] CRRND e ) ] CRRRNARED e
ete: 250U 2014 102111 et 251U 2014 102245

Bottom Channel

Spectrum

<f

Att 10de  SWT

RefLevel 10.00 dBm Offset 17.35 dB @ RBW 200 kHz

195 @ VBW 1MH2  Mode Auto FFT

job Number: 10407443 @ 1PK View
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.

-26.65 dBm|
5.8148478 GHz|
0.28 dB|
20.4567 MHz|

M
D1 -2d000

Y
i

dBm

CF 5.825 GHz

691 pts

Span 80.0 MHz

Il

[Date: 25.JUL.2014 102420

Top Channel

Middle Channel

Page 22 of 187

UL VS LTD




TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / SISO / 5.15-5.25 GHz ba nd / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5180 BPSK 6.5/0 20.804

Middle

5200

BPSK 6.5/0

20.544

Top

5240

BPSK 6.5/0

20.587

Spectrum u%n Spectrum ] u%n
RefLevel 10.00 dBm Offset 17.11 dB @ RBW 200 kHz RefLevel 10.00 dBm  Offset 16.94 dB @ RBW 200 kHz
Att 1008 SWT 1045 ® VBW 1Mz Mode Auto FFT Att 1008 SWT 1045 ® VBW 1Mz Mode Auto FFT
b Hurber: 10407443 @ 1Pk View b Hurber: 10407443 @ 1Pk View
M1l ~26.88 dBm| M1l -26.62 dBm|
51695434 GHe| 5.1897608 GHe|
0d p1l 0.58 d8 0d pil 0.38 dB
20.8043 MHe] SRR W 20.5437 MHg]
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. 5 i Yt
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) I S
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CF 5.18 GHz 691 pts Span 30,0 MHz CF 5.2 GHz 691 pts Span 30,0 MHz
—
) ] CRRND e ) ] [T R
Dete: 25.3UL 2014 102528 Dete: 25.3UL 2014 102638

Bottom Channel

Middle Channel

Spectrum

<f

Att 10de  SWT

RefLevel 10.00 dBm Offset 16.76 dB @ RBW 200 kHz

195 @ VBW 1MH2  Mode Auto FFT

job Number: 10407443 @ 1PK View
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11n /20 MHz / SISO / 5.25-5.35 GHz ba nd / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5260 BPSK 6.5/0 20.630

Middle 5300 BPSK 6.5/0 20.630

5320

Top BPSK 6.5/0 20.804

Spectrum

n%n Spectrum n%n
RefLevel 10.00dBm  Offset 16,86 dB @ RBW 200 kHz RefLevel 10.00dBm  Offset 16,99 dB @ RBW 200 kHz
At 10d8 SWT 18ps @ VBW _1MHz  Mode Auta FFT Att 1008 SWT 18ps @ VBW _1MHz  Mode Auta FFT
job Number: 10407443 @ 1Pk View job Number: 10407443 @ 1Pk View
M1[1] -26.76 dBm| M1[1] -26.40 dBm|
5.2497175 GHz, 5.2807610 GHz
od 1L 0.50 dBy o d D1 0.37 dBy
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Spectrum ] u%n
RefLevel 10.00 dBm  Offset 17.83dB @ RBW 200 kHz
Att 10d8 SWT 19ps ® VBW 1MHz  Mode Auto FFT
job Numher: 10407443 @ 1Pk View
M1[1] -26.62 dBm|
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / SISO / 5.47-5.725 GHz b and / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5500 BPSK 6.5/0 20.543

Middle

5580

BPSK

6.5/0

20.456

Top

5700

BPSK

6.5/0

20.543

Spectrum

n%n Spectrum n%n
Ref Level 10.00dBm  Offset 18,92 dB @ RBW 200 kHz Ref Level 10.00dBm  Offset 18.08 dB @ RBW 200 kHz
Att 10de  SWT 19 ps @ VBW  1MHz  Mode Auto FFT Att 108 SWT 19z @ VBW 1MHzZ  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
Mi[1] -27.01 dBm| Mi[1] -26.91 dBm|
5.4897610 GHz| 5.5697610 GHz|
0 df D1 0.57 dB| 0 df D[ 0.54 dB|
20.5432 MHz| 20.4562 MHz|
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / SISO / 5.725-5.85 GHz b and / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5745 BPSK 6.5/0

20.631

Middle

5785

BPSK

6.5/0

20.674

Top

5825

BPSK

6.5/0

20.674

Spectrum

=

Spectrum ]

RefLevel 10.00dBm Offset 18.84 d8 @ RBW 200 kHz

=

RefLevel 10.00dBm Offset 17.29 d8 @ RBW 200 kHz

Att 10de SWT 19ps @ VBW 1MHz Mode Auto FFT Att 10de SWT 19ps @ VBW 1MHz Mode Auto FFT
job Number: 10407443 @ 1Pk View job Number: 10407443 @ 1Pk View
mi[1] -26.62 dBm)| mi[1] -26.72 dBm)|
5.7347607 GHz| 5.7746737 GHz|
0 df P1l 0.27 dp)| 0 df p1[ 0.41 dp)|
20.6308 MHz| 20.6743 MHz|
10de
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Spectrum

<f

Att 10de  SWT

RefLevel 10.00 dBm Offset 17.65 dB @ RBW 200 kHz

195 @ VBW 1MH2  Mode Auto FFT

job Number: 10407443 @ 1PK View
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n/ 20 MHz / SISO / 5.15-5.25 GHz ba nd / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5180 BPSK 6.5/0 20.500

Middle

5200

BPSK

6.5/0

20.674

Top

5240

BPSK

6.5/0

20.718

Spectrum u%n Spectrum ] u%n
RefLevel 10.00 dBm  Offset 16.24 dB @ RBW 200 kHz RefLevel 10.00 dBm  Offset 16.44 dB @ RBW 200 kHz
Att W SWT  10ps ® VBW  LMHz  Mode Auto FFT Att W SWT  10ps ® VBW LMHz  Mode Auto FFT
ob Humber: 10407443 @ 1Pk View ob Humber: 10407443 @ 1Pk View
w1l 27,15 dBm| w1l 26,8 dBm|
5.1697610 GHe| 5.1897608 GHe|
o p1 0.63 dp| o Pl 0.32 db|
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Spectrum
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Middle Channel
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / SISO / 5.25-5.35 GHz ba nd / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5260 BPSK 6.5/0 20.674

Middle 5300

BPSK 6.5/0

20.630

Top 5320

BPSK 6.5/0

20.544

Spectrum n%n Spectrum n%n
Ref Level 10.00dBm  Offset 16.53 dB @ RBW 200 kHz Ref Level 10.00dBm  Offset 16.75 dB @ RBW 200 kHz
Att 10de  SWT 19 ps @ VBW  1MHz  Mode Auto FFT Att 108 SWT 19z @ VBW 1MHzZ  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
Mi[1] -26.58 dBm| Mi[1] -26.75 dBm|
5.2496305 GHz| 5.2897175 GHz|
0 df pi[ 0.24 dB| 0 df p 0.63 dB|
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Spectrum ] u%n

RefLevel 10.00dBm Offset 17.90 d8 @ RBW 200 kHz
Att 10de SWT 19ps @ VBW 1MHz Mode Auto FFT

job Number: 10407443 @ 1Pk View
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / SISO / 5.47-5.725 GHz b and / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5500 BPSK 6.5/0 20.804

Middle

5580

BPSK

6.5/0

20.543

Top

5700

BPSK

6.5/0

20.413

Att 10de SWT

RefLevel 10.00dBm Offset 18.50 dB @ RBW 200 kHz

19ps @ VBW 1MHz Mode Auto FFT

job Number: 10407443 @ 1Pk View

mi[1] -26.66 dBm)|
5.6897610 GHz|
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M
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Spectrum n%n Spectrum n%n
Ref Level 10.00dBm  Offset 18.56 dB @ RBW 200 kHz Ref Level 10.00dBm  Offset 17.53 dB @ RBW 200 kHz
Att 10de  SWT 19 ps @ VBW  1MHz  Mode Auto FFT Att 108 SWT 19z @ VBW 1MHzZ  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / SISO / 5.725-5.85 GHz b _and / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5745 BPSK 6.5/0 20.630

Middle

5785

BPSK

6.5/0

20.587

Top

5825

BPSK

6.5/0

20.500

RefLevel 10.00dBm Offset 17.22 d8 @ RBW 200 kHz

Spectrum n%n Spectrum n%n
Ref Level 10.00 dBm  Offset 18.54 dB & RBW 200 kHz Ref Level 10.00 dBm  Offset 17.15dB & RBW 200 kHz
Att 10ds  SWT 19ps @ VBW 1MHz  Mode Auto FFT Att 1008 SWT 18ps @ VBW _1MHz  Mode Auta FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
M1[1] -26.89 dBm| M1[1] -27.36 dBm|
5.7346307 GHz| 5.7746307 GHz|
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Spectrum ] u%n
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TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD04A

ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / SISO / 5.15-5.25 GHz ba nd / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5190 BPSK 135/0 40.043

Top

5230

BPSK

135/0

40.131

Spectrum ] u%n Spectrum ] u%n
RefLevel 10.00 dBm  Offset 16.99 dB @ RBW 500 kHz RefLevel 10.00 dBm  Offset 14.86 dB @ RBW 500 kHz
Att B SWT 15245 ® VBW  2MHz  Mode Auto FFT Att 158 SWT 15245 ® VBW  2MHz  Mode Auto FFT
ob Number: 10407443 @ LPK View ob Number: 10407443 @ LPK View
w1l -27.12 dBm| w1l -27.52 dBm|
5.1700434 GHz| 5.2008694 GHz|
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TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD04A

ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / SISO / 5.25-5.35 GHz ba nd / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5270 BPSK 135/0 40.131

Top

5310

BPSK

135/0

40.391

Spectrum ]
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Spectrum ]

Att 15d8  SWT
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152 ps @ VBW 2MHz  Mode Auto FFT

=

Att

RefLevel 10.00dBm Offset 17.25 dB @ RBW 500 kHz
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job Number: 10407443 @ 1Pk View

job Number: 10407443 @ 1Pk View
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / SISO / 5.47-5.725 GHz b and / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5510 BPSK 135/0 40.391

Middle

5550

BPSK

135/0

40.043

Top

5670

BPSK

135/0

40.305

Spectrum

n%n Spectrum n%n
Ref Level 10.00d8m  Offset 17.37 dB @ RBW 500 kiz Ref Level 10.00d8m  Offset 16.00dB & RBW 500 kHz
Att 10d8 SWT 1525 @ VBW 2MHz  Mode Auto FFT Att 10d8 SWT  152ps @ VBW 2MHz  Mode Autg FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
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TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT

-RP10407443JD04A

ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / SISO / 5.725-5.85 GHz b and / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5755 BPSK 135/0

40.479

Top

5795

BPSK

135/0

40.391

Spectrum n%n Spectrum n%n
Ref Level 10.00dBm  Offset 19.01 d8 @ RBW 500 kHz Ref Level 10.00dBm  Offset 15.45 dB @ RBW 500 kHz
Att 10de  SWT 15.2 s @ VBW 2 MHz  Mode Auto FFT Att 108 SWT 152 s @ VBW  2MHz  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
Mi[1] -27.38 dBm| Mi[1] -26.89 dBm|
5.7346955 GHz| 5.7748695 GHz|
o d —D1[1] 0.64 db| od D1[1] 0.19 dp)|
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TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD04A

ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / SISO / 5.15-5.25 GHz ba nd / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5190 BPSK 135/0 40.305

Top

5230

BPSK

135/0

40.739

Spectrum ]

=

Spectrum ]

RefLevel 10.00dBm Offset 16.90 dB @ RBW 500 kHz

=

RefLevel 10.00dBm Offset 14.68 dB8 @ RBW 500 kHz

Att 108 SWT 1525 @ VBW 2MHz  Mode Auto FFT Att 1508 SWT 1525 @ VBW 2MHz  Mode Auto FFT
ob Murtber: 10407443 @ 1Pk View ob Murtber: 10407443 @ 1Pk View
mi[1] -27.56 dBm| mi[1] -27.35 dBm|
5.1600564 GHe| 5.2006087 GHe|
o D1[1] 1.05 dp| o D1[1] 0.76 dp|
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VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD04A

ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / SISO / 5.25-5.35 GHz ba nd / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5270 BPSK 135/0 40.043

Top

5310

BPSK

135/0

40.218

Spectrum ]

=

Spectrum ]

RefLevel 10.00dBm Offset 13.99 dB8 @ RBW 500 kHz

=

RefLevel 10.00dBm Offset 17.49 d8 @ RBW 500 kHz

Att 1508 SWT 1525 ® VBW 2MHz  Mode Auto FFT Att 108 SWT  152ys ® VBW 2MHz  Mode Auto FFT
b Number: 10407443 @ 1PK View b Number: 10407443 @ 1PK View
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11n /40 MHz / SISO / 5.47-5.725 GHz b and / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)

Bottom 5510 BPSK 135/0 40.131

Middle 5550 BPSK 135/0 40.391

Top 5670 BPSK 135/0 40.131

Spectrum n%n Spectrum n%n
ReflLevel 10.00 dem  Offset 16,28 dB @ RBW 500 kHz ReflLevel 10.00 dem  Offset 16,02 dB & RBW 500 kHz
Att 10d8 SWT 1525 @ VBW 2MHz  Mode Auto FFT Att 10de SWT 15205 @ VBW 2MHz  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
Mi[1] -27.53 dBm| Mi[1] -26.88 dBm|
5.4899564 GHz| 5.5296958 GHz|
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Spectrum ] [%]

RefLevel 10.00dBm Offset 15.83 dB @ RBW 500 kHz
Att 10de SWT 152 ps @ VBW 2MHz  Mode Auto FFT
job Number: 10407443 @ 1Pk View
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / SISO / 5.725-5.85 GHz b _and / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5755 BPSK 135/0 40.305

Top

5795

BPSK

135/0

40.218

.
D1 260000 dem
)

Spectrum ] u%n Spectrum ] u%n
RefLevel 10.00 dBm  Offset 18.83 dB @ RBW 500 kHz RefLevel 10.00 dBm  Offset 14.74dB @ RBW 500 kHz
Att 1008 SWT  152ps @ VBW 2MHz  Mode éuto FFT Att 1508 SWT  152ps @ VBW 2MHz  Mode duto FFT
job Number: 10407443 @ 1Pk View job Number: 10407443 @ 1Pk View
M1[1] -27.22 dBm| M1[1] -27.62 dBm|
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0d D1[1] 1.13 dp| 0d D1[1] 1.04 dp)|
40.3046 MHz| il e it 40.2176 MHz|

o

\ 10 dB
20 d

/

b

D1 r?M?DEIEI
W

=30 dBm
" ]

50 d -50
&0 0
704 70
a0 d 80
GF 5.755 GHz 691 pts Span 60.0 MHz GF 5.705 GHz 691 pts Span 60.0 MHz
1 ] CRRND e 1 ] CRRND e
[DateA UG 2014161017 DagAUG 2014161 156
Bottom Channel Top Channel
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11n /20 MHz / MIMO / 5.15-5.25 GHz ba nd / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)

Bottom 5180 BPSK 6.5/0 20.717
Middle 5200 BPSK 6.5/0 20.631
Top 5240 BPSK 6.5/0 20.457

Spectrum

n%n Spectrum n%n
Ref Level 10.00dBm  Offset 17.37 dB @ RBW 200 kHz Ref Level 10.00dBm  Offset 17.36 dB @ RBW 200 kHz
Att 10de  SWT 19 ps @ VBW  1MHz  Mode Auto FFT Att 108 SWT 19z @ VBW 1MHzZ  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
Mi[1] -26.85 dBm| Mi[1] -26.61 dBm|
5.1696305 GHz 5.1897608 GHz
0 df ¥ p 0.59 dB| 0 df D1 0.32 dB|
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Spectrum ] [%]
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11n /20 MHz / MIMO / 5.25-5.35 GHz ba nd / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)

Bottom 5260 BPSK 6.5/0 20.456

Middle 5300 BPSK 6.5/0 20.587

Top 5320 BPSK 6.5/0 20.587

Spectrum n%n Spectrum n%n
Ref Level 10.00dBm  Offset 16.56 dB @ RBW 200 kHz Ref Level 10.00dBm  Offset 16.67 dB @ RBW 200 kHz
Att 10de  SWT 19 ps @ VBW  1MHz  Mode Auto FFT Att 108 SWT 19z @ VBW 1MHzZ  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
Mi[1] -26.57 dBm| Mi[1] -26.70 dBm|
5.2497610 GHz 5.2897175 GHz
0 df D1[ 0.30 dB| 0 df iy D[ 0.25 dB|
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11n/20 MHz / MIMO / 5.47-5.725 GHz b and / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)

Bottom 5500 BPSK 6.5/0 20.761
Middle 5580 BPSK 6.5/0 20.630
Top 5700 BPSK 6.5/0 20.543

Spectrum @] Spectrum

m
v
RefLevel 10.00 dBm Offset 19.62 dB @ RBW 200 kHz RefLevel 10.00 dBm Offset 20,19 dB @ RBW 200 kHz
Att 10de SWT 19z @ VBW 1MHzZ  Mode Auto FFT Att Sde SWT 19z @ VBW 1MHzZ  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
Mi[1] -26.98 dBm| Mi[1] -27.05 dBm|
5.4897175 GHz| 5.5696305 GHz|
0 df D1 0.78 dB| 0 df T DAl 1.00 dB|
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MIMO / 5.725-5.85 GHz b and / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5745 BPSK 6.5/0 20.370

Middle

5785

BPSK

6.5/0

20.717

Top

5825

BPSK

6.5/0

20.587

Spectrum

Spectrum
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MIMO / 5.15-5.25 GHz ba nd / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5180 BPSK 6.5/0 20.630

Middle

5200

BPSK

6.5/0

20.544

Top

5240

BPSK

6.5/0

20.587

Spectrum u%n Spectrum ] u%n
Ref Level 10.00 dBm  Offset 17.75 dB @ RBW 200 kHz RefLevel 10.00 dBm  Offset 17.90dB @ RBW 200 kHz
Att 10d8 SWT 19ps ® YBW 1MHz  Mode Auta FFT Att 10d8 SWT 195 ® VBW 1 MHz Mode Auto FFT
job Numher: 10407443 @ 1Pk View job Numher: 10407443 @ 1Pk View
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MIMO / 5.25-5.35 GHz ba nd / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5260 BPSK 6.5/0 20.674

Middle

5300

BPSK

6.5/0

20.630

Top

5320

BPSK

6.5/0

20.500
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11n /20 MHz / MIMO / 5.47-5.725 GHz b and / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)

Bottom 5500 BPSK 6.5/0 20.543

Middle 5580 BPSK 6.5/0 20.500

Top 5700 BPSK 6.5/0 20.500

Spectrum @] Spectrum

m
v
Ref Level 10.00dBm  Offset 19.19 dB @ RBW 200 kHz Ref Level 10.00dBm  Offset 19.79 d8 @ RBW 200 kHz
Att 10de  SWT 19 ps @ VBW  1MHz  Mode Auto FFT Att 108 SWT 19z @ VBW 1MHzZ  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
Mi[1] -26.91 dBm| Mi[1] -27.03 dBm|
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0 df D[ 0.56 dB| 0 df D[ 0.96 dB|
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TEST REPORT SERIAL NO: UL-RPT-RP10407443JD04A

VERSION 3.0 ISSUE DATE: 14 SEPTEMBER 2014

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MIMO / 5.725-5.85 GHz b and / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5745 BPSK 6.5/0 20.500

Middle

5785

BPSK

6.5/0

20.544

Top

5825

BPSK

6.5/0

20.326

RefLevel 10.00dBm Offset 17.58 dB @ RBW 200 kHz

Spectrum n%n Spectrum n%n
Ref Level 10.00dBm  Offset 20.17 d8 @ RBW 200 kHz Ref Level 10.00dBm  Offset 17.39 d8 @ RBW 200 kHz
Att 5dB  SWT 19 ps @ VBW  1MHz  Mode Auto FFT Att 108 SWT 19z @ VBW 1MHzZ  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / MIMO / 5.15-5.25 GHz ba nd / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5190 BPSK 135/0 40.305

Top

5230

BPSK

135/0

40.305

=

Spectrum ]

=

RefLevel 10.00dBm Offset 15.98 dB8 @ RBW 500 kHz
Att 10de SWT

152 ps @ VBW 2MHz  Mode Auto FFT

job Number: 10407443 @ 1Pk View
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / MIMO / 5.25-5.35 GHz ba nd / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5270 BPSK 135/0 40.218

Top

5310

BPSK

135/0

40.391

Spectrum ]

=

RefLevel 10.00dBm Offset 15.98 dB8 @ RBW 500 kHz
Att 10de SWT

152 ps @ VBW 2MHz  Mode Auto FFT

Spectrum ]

=

RefLevel 10.00dBm Offset 20.33 dB @ RBW 500 kHz
Att Sdp SWT

152 ps @ VBW 2MHz  Mode Auto FFT

job Number: 10407443 @ 1Pk View

job Number: 10407443 @ 1Pk View

mi[1] -27.09 dBm| mi[1] -27.35 dBm|
5.2499564 GHz| 5.2897828 GHz|
0 df D1[1] 0.49 dp| od D1[1] 0.58 d|
W% 40.2176 MH] WW’J\/UVMMV\WW 40.3911 MH]
104

M
D1 2600 dBm

/

\

M
D1 -26000 dBm

Y
X

-30d A -30
ot | I s "
S0 50
0 &0
704 70
a0 d K
CF 5.27 GHz 691 pts Span 60.0 MHz CF 5.31 GHz 691 pts Span 60.0 MHz
1 ] I 1 ] CRRND e
[Date: 25.JUL.2014 15:10:41 [Date: 25.JUL.2014 15:11:50

Bottom Channel

Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n/40 MHz / MIMO / 5.47-5.725 GHz b and / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5510 BPSK 135/0 40.304

Middle

5550

BPSK

135/0

40.218

Top

5670

BPSK

135/0

40.218

Spectrum n%n Spectrum n%n
Ref Level 10.00dBm  Offset 20.00 dB @ RBW 500 kHz Ref Level 10.00dBm  Offset 16.77 dB @ RBW 500 kHz
Att 10de  SWT 15.2 s @ VBW 2 MHz  Mode Auto FFT Att 108 SWT 152 s @ VBW  2MHz  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
Mi[1] -26.98 dBm| Mi[1] -27.31 dBm|
5.4896958 GHz 5.5299564 GHz
od D1[1] 0.98 dB| od D1[1] 0.59 dp)|
40.3041 MHz WWFAN\WW 40.2176 MHZ
-10 dB / \ -10 d / \
-20 df -20
M &1 M El
D1 -269000 dBm D1 -269000 dBm Q
-30 df VL\ -30
40 W
-50 di -50
-60 df -60
-70 df -70
-0 -0
CF 5.51 GHz 691 pts Span 60.0 MHz CF 5.55 GHz 691 pts Span 60.0 MHz
i CRRRNARED e )| [T Y]
[Date: 25.JUL.2014 151309 [Date: 25.JUL.2014 151428

Bottom Channel

Spectrum ]

=

Att 10de SWT

RefLevel 10.00dBm Offset 16.80 dB @ RBW 500 kHz

152 ps @ VBW 2MHz  Mode Auto FFT

job Number: 10407443 @ 1Pk View

Middle Channel

M1[1] -27.09 dBm|
5.6498694 GHz|
0 df D1[1] 1.05 db
40.2176 MHz|
-10d / \
-20
ul &1
D1 -26%100 dBrr %
and / v\\,
|-4p.s5u
Yy
-60
-70d
-80 d
GF 5.67 GHz 691 pts Span 60.0 MHz
-
i ] ™)
[Date: 25.JUL.2014 151537
Top Channel
UL VS LTD
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n/40 MHz / MIMO / 5.725-5.85 GHz b and / Port 1

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5755 BPSK 135/0 40.305

Top

5795

BPSK

135/0

40.392

Spectrum ] u%n Spectrum ] u%n
RefLevel 10.00 dBm Offset 21.68 dB @ RBW 500 kHz RefLevel 10.00 dBm  Offset 17.09 dB @ RBW 500 kHz
Att 508 SWI  15.2y5 ® YBW ZMHz Mode Auto FFT Att 1B SWT 15245 ® VBW  2MHz  Mode Auto FFT
ob Number: 10407443 @ LPK View ob Number: 10407443 @ LPK View
w1l ~26.91 dBm| w1l -27.28 dBm|
5.7348695 GHz| 57746055 GHz|
0d D1[1] 0.45 do| 0d D1[1] 1.27 dB
b M 40.3046 MHz] P R N, 40.3916 MHz]
10 db / \ 10 / \
20 20
l N nl by
D1 -26Y000 dBm % D1 -28¢000 dBmr %
<30 dom /\/ W\ -30 g r/W/
e M
S0 d 50
-60 -60
70 d 70
B0 80
CF 5.755 GHz 691 pts Span 60.0 MHz CF 5.795 GHz 691 pts Span 60.0 MHz
) ] CRRND e ) ] CRRND e
Dete: 25.0UL 2014 151713 Dete: 25.0UL 2014 151850

Bottom Channel

Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / MIMO / 5.15-5.25 GHz ba nd / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5190 BPSK 135/0 39.609

Top

5230

BPSK

135/0

39.783

Spectrum ]

[%] Spectrum ]

Att 10de SWT

RefLevel 10.00dBm Offset 19.97 d8 @ RBW 500 kHz
152 ps @ VBW 2MHz  Mode Auto FFT

=

RefLevel 10.00dBm Offset 15.56 dB @ RBW 500 kHz
Att 10de SWT

152 ps @ VBW 2MHz  Mode Auto FFT

job Number: 10407443 @ 1Pk View

job Number: 10407443 @ 1Pk View

mi[1]

D1[1]

e

-26.86 dBm| Mi[1]
5.1701305 GHz|

0.27 dpy| 0d D1[1]
39.6088 MHz

10de /
20d

\

-26.85 dBm|
5.2100434 GHz|
0.41 dp|
39.7829 MHz|

M
D1 -26W00 dBm

.
D1 -26W00 dBm

L
3

-30 dem: /»J
40

\J\\ -30 dem
ey

50 d £

0 &0

704 70

a0 d 0

CF 5.19 GHz 691 pts Span 60.0 MHz CF 5.23 GHz 691 pts Span 60.0 MHz

1 ] CRRRNARED e 1 ] CRRND e
DaAUG145117 [DaAUGIA528
Bottom Channel Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / MIMO / 5.25-5.35 GHz ba nd / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5270 BPSK 135/0 39.956

Top

5310

BPSK

135/0

39.696

Spectrum ] u%n Spectrum ] u%n
RefLevel 10.00 dBm Offset 14.80 dB @ RBW 500 kHz RefLevel 10.00 dBm Offset 19.19 dB @ RBW 500 kHz
Att 15d8  SWT 152 ps @ VBW 2MHz  Mode Auto FFT Att 10d8  SWT 152 ps @ VBW 2MHz  Mode Auto FFT
job Number: 10407443 @ 1Pk View job Number: 10407443 @ 1Pk View
mi[1] -26.95 dBm)| mi[1] -27.34 dBm)|
5.2501305 GHz| 5.2901305 GHz|
0 d D1[1] 0.10 dp)| 0 df D1[1] 0.79 dp|
/\"/\Wm\ 39.9564 MHz| 39.6958 MHz|
-10 dB / 10 d / \
-20 d -20
" il n 31
D1 -26¥00 dBm % D1 -26%00 derm Q
a0 d -3 [/\/ \ﬂk
| st 5
-50 df 50
-60 -60
-70 df =70
-80 df -80
CF 5.27 GHz 691 pts Span 60.0 MHz CF 5.31 GHz 691 pts Span 60.0 MHz
1 ] CRRND e 1 ] CRRND e
[DasAUG 20140085 [DasAUG 14 T4
Bottom Channel Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n/40 MHz / MIMO / 5.47-5.725 GHz b and / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5510 BPSK 135/0 39.783

Middle 5550

BPSK 135/0

39.522

5670

Top

BPSK 135/0

39.696

RefLevel 10.00dBm Offset 14.76 dB8 @ RBW 500 kHz
Att 15d8  SWT 152 ps @ VBW 2MHz  Mode Auto FFT

job Number: 10407443 @ 1Pk View

Spectrum n%n Spectrum n%n
Ref Level 10.00dBm  Offset 18.36 dB @ RBW 500 kHz Ref Level 10.00dBm  Offset 14.58 dB @ RBW 500 kHz
Att 10de  SWT 15.2 s @ VBW 2 MHz  Mode Auto FFT Att 15d8  SWT 152 s @ VBW  2MHz  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
Mi[1] -27.15 dBm| Mi[1] -26.93 dBm|
5.4900434 GHz| 5.5302175 GHz|
o d D1[1] 0.90 d| od D1[1] 0.25 dp)|
39.7829 MHz| 39.5218 MHz|
-10 dB / \ -10 d / \
-20 df -20
i 51 i E\n
D1 -26Y000 dBm * D1 -2600 dBm %
-30 df /\/ \/\\ -30 M\A
-50 di -50 di
-60 df -60
-70 df -70
80 80
CF 5.51 GHz 691 pts Span 60.0 MHz CF 5.55 GHz 691 pts Span 60.0 MHz
—
)| (] )| (Y]
[DashUG 0424 DasAUG 4 D43
Spectrum ] u%n

mi[1] -27.56 dBm|
5.6501305 GHz|
0 df D1[1] 0.96 d|
W 39.6958 MHz|
-10d / \
-20
M{ \Dl
D1 -264000 dBm A\
-30d
R
oy
-60
-70d
-80 d
GF 5.67 GHz 691 pts Span 60.0 MHz
i ] wnnnnel) WA
DA UG 201410653
Top Channel
UL VS LTD
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UL-RPT-RP10407443JD04A

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / MIMO / 5.725-5.85 GHz b and / Port 2

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5755 BPSK 135/0 39.782
Top 5795 BPSK 135/0 39.609
Spectrum ] [%] Spectrum ] [%]
RefLevel 10.00 dBm Offset 20.17 dB @ RBW 500 kHz RefLevel 10.00 dBm Offset 14.33 dB @ RBW 500 kHz
Att Sdp SWT 152 s @ YBW  2MHz  Mode Auto FFT Att 15d8  SWT 152 s @ YBW  2MHz  Mode Auto FFT
ob Number: 10407443 @ 1Pk View ob Number: 10407443 @ 1Pk View
e s 735048 G e 77504 G
g P g i
] ! O )
e D/lfjﬂﬂtl dBm EQML\ o D1 rZéA 00 dem &,\\A\
GF 5.755 GHz 691 pts Span 60.0 MHz GF 5.705 GHz 691 pts Span 60.0 MHz
1 ] CRRRNARED e 1 ] CRRRNARED e
Bottom Channel Top Channel
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
Page 54 of 187 ULVSLTD




TEST REPORT
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5.2.3. Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz ___band)

Test Summary:

Test Engineer: Nick Steele Test Dates: 25 July 2015 &
06 August 2014

Test Sample IMEI: 352025060005387

FCC Reference: Part 15.407(e)

Test Method Used: As detailed in KDB 789033 D02 Section II.C.2.

Environmental Conditions:

Temperature (T): 23to 25
Relative Humidity (%): 391to0 44
Note(s):
1. The customer declared the following data rates to be used for all measurements as:
o] 802.11a — BPSK /6 Mbps
0 802.11n HT20 SISO — BPSK / 6.5 Mbps / MCSO
0 802.11n HT40 SISO - BPSK / 13.5 Mbps / MCSO
0 802.11n HT20 MIMO — BPSK/ 6.5 Mbps / MCS0
0 802.11n HT40 MIMO — BPSK / 13.5 Mbps / MCS0

2. Final measurements were performed using the above configurations on the bottom, middle and top
channels in accordance with KDB 789033 Section II.C.2. Minimum Emission Bandwidth for the band

5.725-5.85 GHz measurement procedure.

3. The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF cable.

UL VS LTD
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz band) (continued)
Results: 802.11a /20 MHz / BPSK / 6 Mbps / Port 1

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

Bottom 16450 =500 15950 Complied

Middle 16478 2500 15978 Complied

Top 16536 =500 16036 Complied

Spectrum n%n Spectrum n%n
Ref Level 10.00 dBm  Offset 19,76 dB & RBW 100 kHz Ref Level 10.00 dBm  Offset 18,46 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] -6.44 dBm| M1[1] -6.23 dBm|
5.7368114 GHz| 5.7768114 GHz|
od D1[1, -0.34 dB) od D1[ -0.40 dB)
Wil Wwwwmﬂmwf%ﬁmw MHz M il WMMM@WM MHzZ
T il y ot 6000 der il T
-10 d}j \x\ -10 dy \
20 -20 g
30 30
40 40
50 50
60 60
70 70
80 80
CF 5.745 GHz 691 pts Span 20.0 MHz CF 5.785 GHz 691 pts Span 20.0 MHz
i CRRRNARED e )| [T Y]
[Date: 25.JUL.2014 102030 [Date: 25.JUL.2014 102205
Spectrum n%n
Ref Level 10.00 dBm  Offset 18,31 dB & RBW 100 kHz
Att 10ds  SWT 38 s @ VBW 300 kHz  Mode Auto FFT
job Number: 10407443 @ 1PK View
M1[1] -8.62 dBm|
5.8167248 GHz|
od D1[ 2.48 dB|
u llrandlis \g362 MHz]
b il 3
. Aﬁy \\«
jﬁfw
30 db
-40
50 d
60 d
70 d
80
CF 5.825 GHz 691 pts Span 20.0 MHz

I [ SECRERE ]

[Date: 25.JUL.2014 10:23:39

Top Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz band) (continued)

Results: 802.11n /20 MHz / SISO /BPSK/MCS0/Po rt1l

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 17638 =500 17138 Complied

Middle

17695

2500

17195

Complied

Top

17666

2500

17166

Complied

Spectrum

n%n Spectrum n%n
Ref Level 10.00 dBm  Offset 19,89 dB & RBW 100 kHz RefLevel 10.00dBm  Offset 18,48 dB @ RBW 100 kHz
Att 10d8  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT Att 10d8  SWT 38 s @ VBW 300 kHz  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
M1[1] -7.89 dBm| M1[1] -8.18 dBm|
5.7362031 GHz| 5.7761739 GHz|
od D1[1 1.87 dp| od D1[ 0.54 dBy
Wy LSl Mmﬁw 5 MHz " ot medl b U] N J'lw\),ﬂm@g‘sm4mm
¥ D1 -6.000 derm il ¥ D1 -6.000 derm il -A‘
10 dgm \ 10 dgm \
-2 -2
30 d -30
-40 -40
50 d 50
60 d 60
70 d 70
80 80
CF 5.745 GHz 691 pts Span 20.0 MHz CF 5.785 GHz 691 pts Span 20.0 MHz
—
)| (] )| (Y]
Date: 25.UL.2014 103525 [Date: 25.JUL.2014 1037:00

Bottom Channel

Spectrum n%n
Ref Level 10.00dBm  Offset 18.53 d8 @ RBW 100 kHz
Att 10ds  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
job Number: 10407443 @ 1PK View
Mi[1] ~7.78 dBm|
5.8162031 GHz|
o d Di[ 0.05 dp)|
W L b andlha o W@m 62 MHz
A s o i ol Wl
win I
ot \n
30 d
-40
-50 di
-60
70 d
80
CF 5.825 GHz

691 pts

Span 20.0 MHz

Il

[Date: 25.JUL.2014 10:38:35

Top Channel

Middle Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Results: 802.11n /40 MHz / SISO /BPSK/MCS0/Po rt1l

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 35333 =500 34833 Complied

Top

35333

2500

34833

Complied

Spectrum ] u%n Spectrum ] u%n
RefLevel 12,90 dBm Offset 22.90 dB @ RBW 100 kHz RefLevel 10.00 dBm Offset 19.78 dB @ RBW 100 kHz
Att 1B SWT_ 560ps @ VBW 300kHz  Mode Auto FFT Att 108 SWT_ 560ps @ VBW 300kHz  Mode Auto FFT
ob Humber: 10407443 @ 1Pk View ob Humber: 10407443 @ 1Pk View
10 Mi1] ~7.95 dBm| w1l ~7.94 dBm|
5.7373478 GHe| 5.7773478 GHe|
D1[1] 0.00 d8 0d DAlL -0.60 do|
nd 35.3334 MH] wi v n il il 35,3334 MH
S A T R (e LW A A bph b e
Wgn 6,000 o it bl 10 don 1]
10 dB L’
ll 2 \
o \%
\\ 30
20 dem
40 d
40 d
50
S04
-60
-60
70
704
0
a0 d
GF 5.755 GHz 691 pts Span 40.0 MHz GF 5.795 GHz 691 pts Span 40.0 MHz
) ] CRRND e ) ] CRRND e
et 251U 2014 104833 et 25.1UL2014 105008

Bottom Channel

Top Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz band) (continued)
Results: 802.11n /20 MHz / SISO / BPSK /MCS0 /Po rt2

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

Bottom 17638 =500 17138 Complied

Middle 17667 2500 17167 Complied

Top 17667 =500 17167 Complied

Spectrum ] n%n Spectrum ] n%n
RefLevel 10.00dBm  Offset 19,47 dB @ RBW 100 kHz RefLevel 10.00dBm  Offset 17.92 dB @ RBW 100 kHz
Att 10d8  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT Att 10d8  SWT 38 s @ VBW 300 kHz  Mode Auto FFT
job Number: 10407443 @ 1Pk View job Number: 10407443 @ 1Pk View
M1[1] ~7.47 dBm| M1[1] ~7.94 dBm|
5.7362031 GHz 5.7761739 GHz
od D1[ 0.99 dBj o d D1[ 1.54 dB|
NI MMWMJ\M 5 Mz TP MMJ\W 7 Mz
¥ D1 -6.000 der I JM Mgh ¥ D1 -6.000 der 7 %
-10 zjm \x /—;d/. k
30 dp a0
40 df 40
50 50
60 60
70 70
a0 a0
CF 5.745 GHz 691 pts Span 20.0 MHz CF 5.785 GHz 691 pts Span 20.0 MHz
—
) (Y] )i (™)
DasAUG 201453 DasAUG 2014580
Bottom Channel Middle Channel

Spectrum @]

Ref Level 10.00dBm  Offset 18.07 dB @ RBW 100 kHz
Att 10ds  SWT 38|15 @ VBW 300 kHz  Mode Auto FFT
job Number: 10407443 @ 1PK View

MI[1] -8.07 dBm|
5.8161739 GHz|
ool el et
1080 il
opd M‘
30 dBi
a0d
=50 d
-60 d
0d
-B80
CF 5.825 GHz 691 pts Span 20.0 MHz
I [ BECREEE ]
DA UG 201415587

Top Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Results: 802.11n /40 MHz / SISO / BPSK /MCS0 /Po rt2

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 35276 =500 34776 Complied

Top

35276

2500

34776

Complied

Spectrum ] u%n Spectrum ] u%n
RefLevel 12.60 dBm  Offset 22.60 dB @ RBW 100 kHz RefLevel 10.00 dBm Offset 19.32 dB @ RBW 100 kHz
Att 10d8 SWT  56.0ps @ VBW 300kHz  Mode Auto FFT Att 10d8 SWT  56.0ps @ VBW 300kHz  Mode Auto FFT
job Nurnber: 10407443 @ 1Pk View job Nurnber: 10407443 @ 1Pk View
10di Mi[1] -7.89 dBm) Mi[1] -7.22 dBm)
5.7373478 GHz| 5.7773478 GHz|
. D1[1] 1.55 dBy 0d L D1[1] 0.95 da|
0 dem 35.2756 MHz] M glow ol L) ] 35.2786 MHz|
- b b o 5278
T SRR LI 1 L M’AW TN YA Y sl o il i
o il tby k
17 -2
o \
\ Rl
30 df
40 d
-40 dem:
50
50
-60
60
70
-70
80
-80
CF 5,755 GHz 691 pts Span 40.0 MHz CF 5,795 GHz 691 pts Span 40.0 MHz
—
) ] [T R ) ] CRRND e
DassUG148s DassUGI4A 14

Bottom Channel

Top Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz band) (continued)
Results: 802.11n /20 MHz / MIMO / BPSK /MCS0/Po rt1l

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

Bottom 17667 =500 17167 Complied

Middle 17667 2500 17167 Complied

Top 17638 =500 17138 Complied

Spectrum ] @] Spectrum ] @]

Ref Level 10.00dBm  Offset 21.73 dB @ RBW 100 kHz Ref Level 10.00dBm  Offset 18.94 d8 @ RBW 100 kHz
Att S5de SWT 38 s @ 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
Mi[1] ~7.93 dBm| Mi[1] ~7.34 dBm|

5.7361739 GHz| 5.7761739 GH|

7 MHZ|

od D1[. 1.08 dB| od
) Df\fg‘ngg/\ \ MW@&; MHz sl sl

i )
;}’ \J \“ /;j D1 6,000 B il LLA
208 a0
40 40
S0 S0
60 60
70 70
80 80
CF 5.745 GHz 691 pts Span 20.0 MHz CF 5.785 GHz 691 pts Span 20.0 MHz
) (Y] )| (Y]
[Date: 25.JUL.2014 150301 [Date: 25.JUL.2014 1504:36
Bottom Channel Middle Channel

Spectrum @]

Ref Level 10.00dBm  Offset 18.87 dB @ RBW 100 kHz
Att 10ds  SWT 38|15 @ VBW 300 kHz  Mode Auto FFT
job Number: 10407443 @ 1PK View

M[1] -7.49 dBm)
5.8162031 GHz|
" it HM g i
M o llba Lﬁ/wﬂ,w Mk
AP s Jols 'ﬂg—
204 1l
/#J Lkﬂ
nd
40
-50
60
0 d
80
CF 5.825 GHz 691 pts Span 20.0 MHz

I [ SECRERE ]

[Date: 25.JUL.2014 150621

Top Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Results: 802.11n /40 MHz / MIMO / BPSK /MCS0/Po rt1l

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 35623 =500 35123 Complied

Top

35276

2500

34776

Complied
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Spectrum ] u%n Spectrum ] u%n
RefLevel 10.00 dBm  Offset 25.85dB @ RBW 100 kHz RefLevel 10.00 dBm  Offset 21.08 dB @ RBW 100 kHz
Att 0dB  SWT 56.0ps @ VBW 300 kHz  Mode Auto FFT Att 5dB  SWT 56.9 s @ VBW 300 kHz  Mode Auto FFT
job Number: 10407443 @ 1Pk View job Number: 10407443 @ 1Pk View
M1[1] -7.56 dBm| M1[1] -7.95 dBm|
5.7370001 GHz| 5.7773478 GHz|
0 d D1[1] 0.73 dp| 0 df D1 1.45 dp
TR P R ¥ bl b L ol 251022 MH2 RN AP N R RTRT  N L
Thoplfor 6000 bl il G i D1 -6.000 demtsbtph ey il
10 4o Y
o \ 1\
30 d \ L\
40 df 40 df
50 d £
-60 -60
704 70
-80 df -80
CF 5.755 GHz 691 pts Span 40.0 MHz GF 5.795 GHz 691 pts Span 40.0 MHz
1 ] CRRND e 1 ] CRRRNARED e
[Date: 25.JUL.2014 151632 [Date: 25.JUL.2014 151808
Bottom Channel Top Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz band) (continued)

Results: 802.11n /20 MHz / MIMO / BPSK /MCS0Q/ Po rt2

Channel

6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 17667 =500 17167 Complied

Middle

17667

2500

17167

Complied

Top

17667

2500

17167

Complied

Spectrum n%n Spectrum n%n
RefLevel 10.00dBm  Offset 21,37 dB @ RBW 100 kHz RefLevel 10.00dBm  Offset 18.67 B @ RBW 100 kHz
Att 5d8 SWT 38 ps @ VBW 300 kHz  Mode Auto FFT Att 108 SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
job Number: 10407443 @ 1PK View job Number: 10407443 @ 1PK View
M1[1] -8.04 dBm| M1[1] ~7.68 dBm|
5.7361739 GHz 5.7761739 GHz
od Tl ann 1.78 dp| od D1[ 1.44 dp|
adlah L{LMJJLJ,Z MHz W st/ MHz
MJM’\Am -6.000 drm ”\ 1 jgﬁgg— Jﬂ, D1 -6.000 darm il i
-10 E}m L\ 10 dgm \
-2 -2
-an -an
-40 -40
-50 df -0
60 o 60
70 df 70
-0 -0
CF 5.745 GHz 691 pts Span 20.0 MHz CF 5.785 GHz 691 pts Span 20.0 MHz
i CRRRNARED e i CRRRNARED e
DasAUG 2014628 DasAUG 20465412

Bottom Channel

Spectrum

=]

Att 10de  SWT

RefLevel 10.00 dBm Offset 18.89 dB @ RBW 100 kHz

38 ps @ VBW 300 kiz  Mode Auto FFT

job Number: 10407443 @ 1PK View

Middle Channel

M1[1] -7.51 dBm|
5.8161739 GHz|

od D[ 1.10 dB|
I MMW 2 Mz
¥ D1 -6.000 dBrm il %

a0

40

=50 d

-60 d

704

-80

CF 5.825 GHz 691 pts Span 20.0 MHz

I WHRRHENED e
[DagA UG 2014165606
Top Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Results: 802.11n /40 MHz / MIMO / BPSK /MCS0Q/Po rt2

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 35855 =500 35355 Complied
Top 36493 2500 35993 Complied
Spectrum ] [%] Spectrum ] [%]
RefLevel 10.00 dBm Offset 25.68 dB @ RBW 100 kHz RefLevel 10.00 dBm  Offset 20.95dB @ RBW 100 kHz
Att 0de  SWT 56.9ps @ YBW 300 kHz  Mode Auto FFT Att Sdp SWT 56.9ps @ YBW 300 kHz  Mode Auto FFT
ob Number: 10407443 @ 1Pk View ob Number: 10407443 @ 1Pk View
M1[1] 5 -9.15 dBm)| M1[1] -9.48 dBm)|
y e y e
vl lm“ re.AanA'l bl b b bt 35,8952 MHZ, i lof\ fe.AnunA A M"J\ | bl 36,4936 MHz|
IO il i NN i H L O e il i %
GF 5.755 GHz 691 pts Span 40.0 MHz GF 5.705 GHz 691 pts Span 40.0 MHz
1 ] CRRND e 1 ] CRRND e
Bottom Channel Top Channel
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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5.2.4. Transmitter Duty Cycle

Test Summary:

Test Engineer:

Nick Steele Test Date: 24 July 2014

Test Sample IMELI:

352025060005387

FCC Reference:

Part 15.35(c)

Test Method Used:

As detailed in KDB 789033 D02 Section 11.B.2.b)

Environmental Conditions:

Temperature (T):

23

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 100ms whichever is the lesser]).
802.11n/13.5 Mbps duty cycle: 10 log (1 /(0.929/0.961)) = 0.1

2. For all other data rates the duty cycle was measured to be greater than 98%.
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Transmitter Duty Cycle (continued)

Results: 802.11n /40 MHz / 13.5 Mbps / MCSO0

Pulse Duration Duty Cycle
(us) (dB)
928.72 0.1
Period
(us)
961.19
Spectrum [%] Spectrum ] [@]
ob Number: 10407443 @ 1Rm View e ] ob Number: 10407443 @ 1Rm View g ]
928.72 ps| 961.19 ps|
20 df M1[1] E;;?ur;npms 20d m1[1] B;?udaﬂpm;
i Mrlv i+ st f iy - u 1 le ki st s A Dbt u
od od
o TRG -34.000 dBm o TRG -34.000 dBnr
CF 5.55 GHz 691 pts 140.0 ps/ CF 5.55 GHz 691 pts 140.0 ps/
j ] j
TX on time TX on + off time
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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