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Equipment

Brand Name

Model No.

FCCID

Standard

Applicant

Manufacturer

: 60GHz Wireless HD TX module
: AzureWave

: AW-WH064T

: TLZ-WH064T

: 47 CFR FCC Part 15.255

: AzureWave Technologies, Inc.

8F., No.94, BaozhongRd., Xindian District, New
Taipei City, Taiwan 231

: AzureWave Technologies, Inc.

8F., No.94, BaozhongRd., Xindian District, New
Taipei City, Taiwan 231

The product sample received on May 07, 2013 and completely tested on Jun. 19, 2013. We,

SPORTON, would like to declare that the tested sample has been evaluated in accordance

with the procedures given in ANSI C63.10-2009 and shown compliance with the applicable

technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except

in full.
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SUMMARY OF TEST RESULT

Standard Requirements and Conformance Test Specifications

Report Ref. Std.

Clause Clause Description Result | Remark
3.1 FCC 15.207 AC Power Conducted Emissions Complied -
3.2 FCC 15.255(e) Occupied Bandwidth Complied -
3.3 FCC 15.255(b)(1) EIRP Power and Power Density Complied -
3.4 FCC 15.255(e) Peak Conducted Power Complied -
3.5 FCC 15.255(c) Transmitter Spurious Emissions Complied -
3.6 FCC 15.255(f) Frequency Stability Complied -
3.7 FCC 15.255(d) Publicly-accessible Coordination Channel Complied -
3.8 FCC 15.255(a),(h) Operation Restriction and Group Installation | Complied -
3.9 FCC 15.255(i) Transmitter Identification Complied -
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REVISION HISTORY

REPORT NO. VERSION DESCRIPTION ISSUED DATE

FR350742 Rev. 01 Initial issue of report Aug. 02, 2013
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1 General Description
1.1 Information

1.1.1 The Channel Plan(s)

The Channel Plan(s)

Low-rate PHY (LRP) Band Channel 2 LRP: 60.16-60.80 GHz
Channel 3 LRP: 62.32-62.96 GHz
LRP Channel List Channel 2 LRP: 60.16-60.80 GHz: 60.16 +n x 0.16 (n=0, 1, 2, 3, 4) GHz

Channel 3 LRP: 62.32-62.96 GHz: 62.32 +n x 0.16 (n=0, 1, 2, 3, 4) GHz

Middle-rate PHY (MRP) Band Channel 2 MRP: 60.48 GHz
Channel 3 MRP: 62.64 GHz

High-rate PHY (HRP) Band Channel 2 HRP: 60.48 GHz
Channel 3 HRP: 62.64 GHz

1.1.2 Transmit Operating Modes

The Different Transmit Operating Modes

X] Operating mode 1: Smart Antenna Systems - with beam forming

[] Operating mode 2: Smart Antenna Systems - without beam forming

[] Operating mode 3: Single Antenna Equipment

1.1.3 Antenna Information

Antenna Information

[] Equipment placed on the market without antennas

X Integral antenna

Integral antenna gain 16 dBi for LRP 18 dBi for MRP | 18 dBi for HRP

[] Temporary RF connector provided

XI No temporary RF connector provided

[] External antenna (dedicated antennas)

[] Single power level with corresponding antenna(s)

[ ] Multiple power settings and corresponding antenna(s)
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1.1.4 Power Levels

Worst Power Levels for LRP

Applicable power levels |[] Conducted [X] EIRP
Antenna gain 16 dBi
Highest setting (Phign): (dBm)
Frequency (GHz) ron
Modulation Data Rate (Mb/s) AV Power Peak Power
60.16 BPSK 20.337 30.01 31.30
Worst Power Levels for MRP
Applicable power levels |[] Conducted [X] EIRP
Antenna gain 18 dBi
Highest setting (Phign): (dBm)
Frequency (GHz) nian
Modulation Data Rate (Gb/s) AV Power Peak Power
60.48 QPSK 0.476 23.72 31.81
Worst Power Levels for HRP
Applicable power levels | [ ] Conducted [X] EIRP
Integral antenna gain 18 dBi
Highest setting (Phign): (dBm)
Frequency (GHz) ran
Modulation Data Rate (Gb/s) AV Power Peak Power
62.64 QPSK 0.952 26.74 36.04

1.1.5 Extreme Operating

The Extreme Operating Temperature Range that Apply to the Equipment

X] -20°Cto +50 °C

[] 0°Cto+40°C

[] Other

EUT Power Type

From Host System

Supply Voltage ] AC

State AC voltage V

Supply Voltage X DC

State DC voltage 5 \%

1.1.6 Equipment Use Condition

Equipment Use Condition

[] Fixed field disturbance sensors at 61-61.5GHz

[] Except fixed field disturbance sensors at 61-61.5GHz

X Except fixed field disturbance sensors
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1.2 Additional Information Provided by the Submitter

1.2.1 Modulation

Modulation

The LRP modulation is BPSK / data rate is 20.337 Mb/s.
The MRP modulation is QPSK / data rate is 0.476, 0.952, 0.714 or 1.190 Gb/s.
The HRP modulation is QPSK or 16-QAM / data rate is QPSK at 0.952 Gb/s (Quarter Rate), QPSK at 1.904
Gb/s (Half Rate) and 16-QAM at 3.807 Gb/s (Full Rate).

Can the transmitter operate un-modulated: Xl Yes [l No
1.2.2 Duty Cycle
Duty Cycle Duty Cycle Factor
LRP 1.93 % 17.14
The transmitter is intended for | MRP 99.02 % 0.04
HRP 96.25 % 0.17
SPORTON INTERNATIONAL INC. Page No. : 7 0f 66
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1.3 Accessories

N/A

1.4 Support Equipment

For AC Power Conducted Emissions

Support Equipment

No. Equipment Brand Name Model Name FCCID

1 AC adaptor D-Link AMS47-0501000FU N/A

2 LCD Monitor DELL u2410 DoC

3 DVD Player Ploneer DV-600AV-S N/A

60GHz Wireless HD Rx
4 AzureWave AW-WH064R TLZ-WHO064R
module

5 Test Fixture AzureWave 3065-V05 N/A

6 Test Fixture AzureWave 3065-V05 N/A
Radiated Emission (Below 1GHz)

Support Equipment
No. Equipment Brand Name Model Name FCCID

1 AC adaptor DVE DSA-6E-05 CH050100 N/A

2 LCD TV SONY KLV-32U300A DoC

3 PS3 SONY CHCH-20074 N/A

60GHz Wireless HD Rx
4 AzureWave AW-WHO064R TLZ-WHO064R
module

5 Test Fixture AzureWave 3065-V05 N/A

6 Test Fixture AzureWave 3065-V05 N/A
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Radiated Emission (Above 1GHz) & RF Conducted

Support Equipment

No. Equipment Brand Name Model Name FCCID

1 Notebook DELL D420 E2KWM3945ABG
2 LCD TV SONY KLV-32U300A DoC

3 PS3 SONY CHCH-20074 N/A

4 60GHz Wireless HD Rx AzureWave AW-WHO064R TLZ-WH064R

module
5 Test Fixture AzureWave 3064-V03 N/A
6 Test Fixture AzureWave 3064-V03 N/A
1.5 EUT Operation during Test

High Definition Audio / Video in the 1080p format was sent from the TX device to the receiver via the wireless

link. A Blu-Ray player furnished HD A/V to the TX device. The receiver furnished HD A/V to the television. The

television was placed outside the chamber. A laptop computer with test software was utilized to vary the radio

configuration and antenna beam orientation for testing purposes. This computer was not connected during

measurements. For Extreme environmental tests, an external Variable DC power supply was utilized in place
of the AC/DC adapter to furnish power to the EUT.
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1.6 Test Setup Diagram

Test Setup Diagram - AC Power Conducted Emissions
AC MAIN
2
|
@ Fixture h
\ J
LCD Monitor
Fixture
4 3
AC MAIN
Item Connection Shielded Length
1 USB Power Cable No 0.5m
2 HDMI Cable Yes 1.5m
3 USB Power Cable No 0.5m
4 HDMI Cable Yes 1.5m
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Test Setup Diagram - Transmitter Spurious Emissions below 40 GHz
AC ‘Main y AC Main
; :
| |
e ; N
Fixture TV 1
PS3 .
L ‘ Fixtu re‘ )
4 3
AC Main -
5—— AC Main
Item Connection Shielded Length
1 HDMI Cable No 1.2m
2 Power Cable No 2.8m
3 Power Cable No 1.2m
4 Power Cable No 1.8m
5 HDMI Cable No 1.2m
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Test Setup Diagram - Transmitter Spurious Emissions above 40 GHz

AC Main AC Main AC Main
e N
3
2 4
1 5
Fixture
NB EUT PS3

7

RX Module

Fixture

Item Connection Shielded Length

1 USB Cable No 0.8m

2 Power Cable No 2.6m

3 Power Cable No 1.2m

4 Power Cable No 1.8m

5 HDMI Cable No 1.2m

6 HDMI Cable No 1.2m
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1.7 Testing Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

+ 47 CFRFCC Part 15.255

+  ANSI C63.10-2009

’ KDB200443

1.8 Testing Location

Testing Location

[] |[HWAYA |ADD : No.52, Hwa Ya 1st Rd., Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.

TEL : 886-3-327-3456 FAX : 886-3-318-0055

X |JHUBEI ADD : No.8, Lane 724, Bo-ai St., Jhubei City, HsinChu County 302, Taiwan, R.O.C.

TEL : 886-3-656-9065 FAX : 886-3-656-9085
Test Condition Test Site No. Test Engineer Test Environment
AC Conducted Emission CO01-CB Parody Lin 25°C / 56%
Radiated Emission 03CHO01-CB Sean Ku 24°C 1 64%
RF Conducted THO1-CB Sean Ku 24°C 1 64%
SPORTON INTERNATIONAL INC. Page No. : 13 of 66
TEL : 886-3-656-9065 / FAX : 886-3-656-9085 Report Version : Rev. 01

FCC ID: TLZ-WHO064T Issued Date : Aug. 02, 2013



SPOATON LAB.

FCC Radio Test Report

Report No. : FR350742

Test Configuration of Equipment under Test

2.1 Test Channel Frequencies
Nominal Channel Bandwidth
Channel Plan Low Channel Middle Channel High Channel

(GHz) (GHz) (GHz) (GHz)
Channel 2 LRP: 60.16-60.80 60.16 60.48 60.80
Channel 2 MRP: 60.48 - 60.48 -
Channel 2 HRP: 60.48 - 60.48 -
Channel 3 LRP: 62.32-62.96 62.32 62.64 62.96
Channel 3 MRP: 62.64 - 62.64 -
Channel 3 HRP: 62.64 - 62.64 -

2.2

Conformance Tests and Related Test Frequencies

Test Frequencies (GHz)

Test Item Channel Plan 2&3
LRP MRP HRP
AC Power Conducted Emissions Normal Link
60.16, 60.48, 60.80 &
Occupied Bandwidth 60.48 & 62.64 | 60.48 & 62.64
62.32, 62.64, 62.96
60.16, 60.48, 60.80 &
EIRP Power and Power Density 60.48 & 62.64 | 60.48 & 62.64
62.32, 62.64, 62.96
60.16, 60.48, 60.80 &
Peak Conducted Power 60.48 & 62.64 | 60.48 & 62.64
62.32, 62.64, 62.96
Transmitter Spurious Emissions (below 40 GHz) Normal Link
Transmitter Spurious Emissions (above 40 GHz) 60.48 & 62.64 60.48 & 62.64 | 60.48 & 62.64
Frequency Stability Un-Modulation
SPORTON INTERNATIONAL INC. Page No. : 14 of 66
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3 Transmitter Test Result

3.1 AC Power Conducted Emissions

3.1.1 Limit of AC Power Conducted Emissions

AC Power Conducted Emissions Limit

Frequency Emission (MHz) Quasi-Peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.5-5 56 46
5-30 60 50
Note: * Decreases with the logarithm of the frequency.
3.1.2 Measuring Instruments
Refer a measuring instruments list in this test report.
3.1.3 Test Procedures
Method of measurement: Refer as ANSI C63.10-2009, clause 6.2.
3.1.4 Test Setup
AC Power Conducted Emissions
" Bonged o Groun plane
SPORTON INTERNATIONAL INC. Page No. : 15 0f 66
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AC Power Conducted Emissions

—_

Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and forth

in the center forming a bundle 30 cm to 40 cm long (see ANSI C63.10, clause 6.2.3.1).

2. 1/O cables that are not connected to an accessory shall be bundled in the center. The end of the cable
may be terminated, if required, using the correct terminating impedance. The overall length shall not
exceed 1 m (see ANSI C63.10, clause 6.2.2).

3. EUT connected to one LISN. Unused LISN measuring port connectors shall be terminated in 50 ohm
loads. LISN can be placed on top of, or immediately beneath, reference ground plane (see ANSI
C63.10, clauses 6.2.2 and 6.2.3).

3.1. All other equipment powered from additional LISN(s).
3.2. A multiple-outlet strip can be used for multiple power cords of non-EUT equipment.
3.3. LISN at least 80 cm from nearest part of EUT chassis.

4. Non-EUT components of EUT system being tested.

Rear of EUT, including peripherals, shall all be aligned and flush with edge of tabletop (see ANSI
C63.10, clause 6.2.3.1).

6. Edge of tabletop shall be 40 cm removed from a vertical conducting plane that is bonded to the ground

plane (see ANSI C63.10, clause 6.2.2 for options).

7. Antenna may be integral or detachable. If detachable, the antenna shall be attached for this test.

3.1.5 Test Result of AC Power Conducted Emissions

Test Conditions see ANSI C63.10, clause 5.11

Test Setup see ANSI C63.10, clause 6.2.3

NOTE 1: If equipment having different channel plan and nominal channel bandwidth modes (see test report
clause 1.1.1), the measurements are uninfluenced by different channel plan and nominal channel
bandwidth modes, may not need to be repeated for all modes. If equipment having different
transmit operating modes (see test report clause 1.1.2), the measurements are uninfluenced by
different transmit operating modes, may not need to be repeated for all the operating modes.
Similar, if the equipment supports different modulations and/or data rates, the measurements
described in ANSI C63.10, clause 5.12 may not need to be repeated for all these modulations and
data rates. Simple comparison of engineering test across all operating modes, modulations and
data rates may need to be performed to define the worse case combination to be used for the
conformance testing.

NOTE 2: “>20dB” means the tables in this clause should only list values of spurious emissions that exceed
the level of 20 dB below the applicable limit, see ANSI C63.4, clause 10.1.8.1.
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Temp 25°C Humidity 56%
Test Engineer Parody Lin Phase Line
Configuration Normal Link
80 Level {((Bu\} Date: 2013-06-12 Time: 01:18:58
CISPR 22_B_OP
CISPR 22 B_AV
\ |
40
B
|
4 L !
i
0
0.15 0.5 1 2 5 10 20 30

Frequency (MHz}

Over Limit Read LISN Cable
Freq Lewel Limit Line Lewel Factor Loss PolfPhase Remark

MH= dBulf dB dEulf dBu¥f dE dB

1 0_31328 34_99 -14_ 89 49 88 34 6d 0_15 0_20 LINE AVERAGE

2 0.31328 46.8% -13.00 59.88 46.53 0.15 0.20 LINE or

3 0_33920 30.65 -18.57 49.22 30.30 0_15 0_20 LINE AVERAGE

4 0_339220 42_23 -16_.99 59_.22 41 %88 0_15 0_20 LINE ar

5 0. 41048 26_12 -21_.52 47.64 25.77 0_15 0_20 LINE AVERAGE

6 0.4104% 42.09 -15.55 57.64 41. 74 0.15 0.20 LINE or

7 067726 34.92 -21. 08 56.00 34.56 0_16 0_20 LINE ar

8 067726 32_47 -13.53 46.00 32 11 0_16 0_20 LINE AVERAGE

9 0_714302 33_46 -22.5%Fk 56_00 33.10 0_16 0_20 LINE ar

10 0.74302 27.66 -1%.34 46.00 27.30 016 0.20 LINE AVERAGE

i1 7.407 28.64 -31.36 60.00 Z8_05 029 0_30 LINE ar

12 7.407 12_.5%3 -37.47 S50.00 11 94 n_29 0_30 LINE AVERAGE
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Temp 25°C Humidity 56%
Test Engineer Parody Lin Phase Neutral
Configuration Normal Link
80 Level {dBuv) Drate: 2013-06-12 Time: 01:25:24
CISPR 22_B_OP
i CISPR 22_B_AV
d |
|
40
5 I
4
|1
1
0
0.15 0.5 1 2 5 10 20 30

Fradquency (MHz}

Over Limit Bead LISN Cable
Freq Lewel Limit Line Lewel Factor Loss PolfPhase Remark

MH= dBu'f dB dBulf dBu¥f dE de

i 0.20336 36.55% -16.90 53.45% 3F6.27 0.08 0.20 NEUTERL AVERAGE

2 0.203%¢ G5O -1Z2.71 63.45 50.46 008 0.20 NEUTEAL ar

3 0_27162 44 92 -16_.15 61.07 44 6d 0_0f 0_20 NEUTEAL apr

4 0_27152 3I0_.90 -20_.17 51.07 30.&2 o_o0g 0_20 WNEUTEAL AVERAGE

5 0.33920 34.15 -25.07 65%.22 I3 .87 o.08 0.20 NEUTEAL ar

6 0_33920 28.05 -21.17 4%.22 27.M 0_0f 0_20 NEUTEAL AVERAGE

7 0. 41266 3I8_58 -12.01 57.59 38.30 o_o0g 0_20 NEUTERL or

8 0.41266 21.68 -25.91 47.59% 21.40 0.08 0.20 NEUTEARL AVERRGE

b 0.68075% 29 .18 -1¢.82 46.00 28. 30 0.08 0.20 NEUTEAL AVERRGE

in0 0_68075 33.52 -22 48 G6.00 33 24 o008 0_20 NEUTEAL ar

11 T.2%90 2177 -38.23 60.00 21 28 on_19 0_30 WNEUTERL or

iz T.230 8.83 -41.17 50.00 .34 0.12 0.30 NEUTEARL AVERRGE
Measurement uncertainty: 2.4 dB
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3.2 Occupied Bandwidth
3.2.1 Limit of Occupied Bandwidth

6dBc Bandwidth (see Note 1) None
26dBc Bandwidth None
99% Occupied Bandwidth (see Note 2) None

NOTE 1: The 6dBc bandwidth is the frequency bandwidth of the signal power at the -6 dBc points when
measured with a 100 kHz resolution bandwidth. These measurements shall also be performed at
normal test conditions.

NOTE 2: The 99% occupied bandwidth is the frequency bandwidth of the signal power at the 99% channel
power of occupied bandwidth when resolution bandwidth should be approximately 1 % to 5 % of
the occupied bandwidth (OBW). These measurements shall also be performed at normal test

conditions.

3.2.2 Measuring Instruments
Refer a measuring instruments list in this test report.
3.2.3 Test Procedures

Method of measurement: Refer as ANSI C63.10-2009, clauses 6.9.1 and 7.8.5.

3.24 Test Setup

Occupied Channel Bandwidth

RX Antenna

Metal Full Soldered Ground Plane Spectrum Analyzer
oo
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3.2.5 Test Result of Occupied Bandwidth

Test Conditions

see ANSI C63.10, clause 5.12

Test Setup

see ANSI C63.10, clause 7.8.5

bandwidth produced by these different modulation sources.

NOTE: If equipment having different transmit operating modes (see test report clause 1.1.2), the
measurements are uninfluenced by different transmit operating modes, may not need to be
repeated for all the operating modes. Similar, if the equipment supports different modulations
and/or data rates, the measurements described in ANSI C63.10, clause 5.12 may not need to be
repeated for all these modulations and data rates. Simple comparison of engineering test across
all operating modes, modulations and data rates may need to be performed to define the worse
case combination to be used for the conformance testing. Refer as ANSI C63.10, clause 6.9.1,

observe and record with plotted graphs or photographs the worst-case (i.e., widest) occupied

Temp 24°C Humidity 64%
Test Engineer Sean Ku
Test Results
6 dBc Occupied 26 dBc
Channel Plan Test Freq. Limit | Margin
Bandwidth | Bandwidth | Bandwidth
(GHz) (GHz) (MHz) | (MHz)
(MHz) (MHz) (MHz)
60.16 89.40 213.6000 2934 N/A N/A
Channel 2 LRP: 60.16-60.80 60.48 88.2 220.8000 297 N/A N/A
60.80 85.80 209.4000 291.0 N/A N/A
Channel 2 MRP: 60.48 60.48 834.00 960.000 1194.0 N/A N/A
Channel 2 HRP: 60.48 60.48 1740.00 1745.000 1960.0 N/A N/A
62.32 90.60 223.2000 296.4 N/A N/A
Channel 3 LRP: 62.32-62.96 62.64 83.4 222.6000 294 N/A N/A
62.96 90.60 220.2000 293.4 N/A N/A
Channel 3 MRP: 62.64 62.64 876.00 1140.0 1020.0 N/A N/A
Channel 3 HRP: 62.64 62.64 1760.00 1755.0 2080.0 N/A N/A
Measurement uncertainty: 4.4335 dB
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3.2.5.1 Bandwidth Plots

Channel Plan: Channel 2 LRP: 60.16-60.80 GHz

Test Frequency: 60.16 GHz

6 dBc Bandwidth

® EEW 100 kHz
VEW 100 kH=z

Fef -10 dBm EXTMIX V SWT 30 ms

10

-110

Center 60.16 GH=z 30 MHz/

Date: 14.JUN.2013 05:36:3¢6

Span 300 MHz

Occupied Bandwidth&26 dBc Bandwidth

Fef -10 dBm EXTMIX V SWT 500 m=

Ll Wwﬂ -

H- 100

fiio

Center €0.1¢ GHz 30 MHEzZ/

Date: 15.JUN.2013 03:05:17

Span 300 MH=z
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Test Frequency: 60.48 GHz

6 dBc Bandwidth

@

Date

EEW 100 kHz
VEW 100 kH=z

Fef -10 4Bm EXTMIX WV SWT 500 ms -2 MHz
10
- <lE T T
T
-4
R — |
L
100
=110
Center €0.48 GH=z 30 MHE=/ Span 300 MH=z
z LJUN. 201 04:03:07

Occupied Bandwidth&26 dBc Bandwidth

&

Ref -10 JBm

EEW 1 MHz
VEW 3 MH=zZ

EXTMIX V SWT 500 m=

10
i | FI”LMI V\Mﬂl 0oy
“ R ‘, M M

|- 100

1o

Center 60.48 GHz 30 MHEZ/ Span 300 MHz

Date: 5.JUN.2012 03:57:34

SPORTON INTERNATIONAL INC. Page No. : 22 of 66
TEL : 886-3-656-9065 / FAX : 886-3-656-9085 Report Version : Rev. 01

FCC ID: TLZ-WH064T

Issued Date : Aug. 02, 2013



seanron as.  FCC Radio Test Report

Report No. : FR350742

Test Frequency: 60.80 GHz

6 dBc Bandwidth

® EEW 100 kHz
VEW 100 kH=z

Fef -10 dBm EXTMIX V SWT 30 ms

100

=110

Center €0.8 GHz 30 MHE=/ Span 300 MH=z
Date: 14.JUN.2013 05:43:22

Occupied Bandwidth&26 dBc Bandwidth

® REW 1 MH=z
VEW 3 MH=z

Fef -10 dBm EXTMIX V SWT 500 m=

10

u L
10t
L
Center 60.8 GHz 30 MHzZ/ Span 300 MH=z
Date: 15.JUN.2013 03:14:25
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Channel Plan: Channel 2 MRP: 60.48 GHz

Test Frequency: 60.48 GHz

6 dBc Bandwidth

&

Date:

EEW 100 kHz
VEW 100 kH=z

Fef -20 d4dBm EXTMIX V SWT 300 ms = 834.000000000 MHZ

Z0
-4
{ I I

afpi— h@fﬂ!‘#
i I
- |
I ” P 1

- 101

Center

60.48 GHz 300 MHEEZS Span 3 GHz

14.JUN.2013 06:45:43

Occupied Bandwidth&26 dBc Bandwidth

@

EEW 1 MHz

VEW 3 MH=zZ

Refl -20 JdBm EXTMIX V SWT 60 ms
W
[vz== w«“ngh“w*mgN}ﬁ
1
11
=1z0
Center €0.48 GH=z 300 MHEz/ Span 3 GH=z
Date: 14.JUN.2013 07:01:42
SPORTON INTERNATIONAL INC. Page No. : 24 of 66
TEL : 886-3-656-9065 / FAX : 886-3-656-9085 Report Version : Rev. 01

FCC ID: TLZ-WH064T

Issued Date : Aug. 02, 2013



seanron as.  FCC Radio Test Report

Report No. : FR350742

Channel Plan: Channel 2 HRP: 60.48 GHz

Test Frequency: 60.48 GHz

6 dBc Bandwidth

® EEW 100 kHz
VEW 100 kH=z

Fef -10 dBm EXTMIX V SWT 500 m

H-100

-110

Center 60.48 GHz 500 MHEz/

Date: 4.JUN.2012 01:49:43

Span 5 GH=z

Occupied Bandwidth&26 dBc Bandwidth

® REW 1 MH=z
VEW 3 MH=z

Fef -10 dBm EXTMIX V SWT 100 m

f"”

W e bkl

Date: 4.JUN.20132 01:43:15

100
=110
Center €0.48 GH=z 500 MHEz/ Span % GH=z
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Channel Plan: Channel 3 LRP: 62.32-62.96 GHz
Test Frequency: 62.32 GHz

6 dBc Bandwidth

® EEW 100 kHz
VEW 100 kH=z

Fef -10 dBm EXTMIX V SWT 30 ms 10 . MHzZ

H-100

-110

Center 62.32 GHz 30 MHz/ Span 300 MH=z

Date: 14.JUN.2013 05:25:06

Occupied Bandwidth&26 dBc Bandwidth

® REW 1 MH=z
VEW 3 MH=z

Fef -10 dBm EXTMIX V SWT 500 m= 296.4 MHzZ

H-100
Fiio
Center 62.32 GH=z 30 MHE=/ Span 300 MH=z
Date: 15.JUN.2013 03:31:47
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Test Frequency: 62.64 GHz

6 dBc Bandwidth

® EEW 100 kHz
VEW 100 kH=z

Fef -10 4Bm EXTMIX WV SWT 500 ms 3.4 MHz
10
L _ex)
[vzz = |
1l .
|
L }MMM
i +

L

100

=110

Center 62.64 GH=z 30 MHE=/ Span 300 MH=z
Date: 4.JUN.20132 03:49:5%

Occupied Bandwidth&26 dBc Bandwidth

® REW 1 MH=z
VEW 3 MH=z

Fef -10 dBm EXTMIX V SWT 500 m= 294. MHzZ

10

Center 0Z.04 GH=z 30 MHZ/ Span 300 MH=z

Date: 5.JUN.2012 03:52:48
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Test Frequency: 62.96 GHz

6 dBc Bandwidth

® EEW 100 kHz
VEW 100 kH=z

Fef -10 dBm EXTMIX V SWT 30 ms 10 . MHzZ

- 100

=110

Center 62.9¢ GH=z 30 MHE=/ Span 300 MH=z

Date: 14.JUN.2013 05:22:06

Occupied Bandwidth&26 dBc Bandwidth

® REW 1 MH=z
VEW 3 MH=z

Fef -10 dBm EXTMIX V SWT 500 m=

10

Center 062.96 GHz 30 MHZ/ Span 300 MH=z

Date: 15.JUN.2013 03:24:11
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Channel Plan: Channel 3 MRP: 62.64 GHz

Test Frequency: 62.64 GHz

6 dBc Bandwidth

® EEW 100 kHz
VEW 100 kH=z

Fef -20 dBm EXTMIX V SWT 300 ms 0. MHzZ

Ty g ™ <70
i+

- 101

Center G62.64 GH=z 300 MHEz/S

Date: 14.JUN.2013 07:15:36

Span 3 GH=z

Occupied Bandwidth&26 dBc Bandwidth

® REW 1 MH=z
VEW 3 MH=z

Refl -20 JdBm EXTMIX V SWT 60 ms
20

W
vz I r‘mﬁum"r“ ml.v_\’u

- M.

W Sl iy

--10

--11

=1z0

Center 62.64 GH=z 300 MHEz/ Span 3 GH=z
Date: 14.JUN.2013 07:11:44
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Channel Plan: Channel 3 HRP: 62.64 GHz
Test Frequency: 62.64 GHz

6 dBc Bandwidth

® EEW 100 kHz
VEW 100 kH=z

Fef -10 dBm EXTMIX V SWT 500 m=

= I 1a. b1 dpg 3
- pz Jis.21 dpx 'J“_-I__L M-'WW

- 100

-110 '|-

Center G62.64 GHz 500 MHZ/S Span 5 GHz

Date: 4.JUN.2012 02:29:50

Occupied Bandwidth&26 dBc Bandwidth

® REW 1 MH=z
VEW 3 MH=z

Fef -10 dBm EXTMIX V SWT 500 m=

100
=110 -[-
Center 62.64 GH=z 500 MHEz/ Span % GH=z
Date: 4.JUN.2013 02:32:32
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3.3 EIRP Power and Power Density
3.3.1 Limit of EIRP Power and Power Density

Power Density Limit

Use Condition EIRP Average Power Density EIRP Peak Power Density
Fixed field disturbance sensors at 9 nW/cm? 18 nW/cm?
61-61.5GHz equivalent 10.2 mW (10.08 dBm) | equivalent 10.2 mW (13.09 dBm)
Except fixed field disturbance N/A 9 nW/cm?
sensors at 61-61.5GHz equivalent 10.2 mW (10.08 dBm)
Except fixed field disturbance 9 uW/cm? 18 pW/cm?
sensors equivalent 10W (40.08 dBm) equivalent 20W (43.08 dBm)

NOTE: For the applicable limit, see FCC 15.255 (b)

3.3.2 Measuring Instruments
Refer a measuring instruments list in this test report.
3.3.3 Test Procedures

Method of measurement: Refer as ANSI C63.10-2009, clauses 7.8.3 and 7.8.6.

3.3.4 Test Setup

EIPR Power and Power Density

RX Antenna

Metal Full Soldered Ground Plane Spectrum Analyzer

[

3.3.5 Test Result of EIRP Power and Power Density

Test Conditions see ANSI C63.10, clause 5.11

Test Setup see ANSI C63.10, clause 7.8.6

NOTE: If the equipment supports different modulations and/or data rates, the measurements described in
ANSI C63.10, clause 5.12 may not need to be repeated for all these modulations and data rates.

Simple comparison of engineering test across all operating modes, modulations and data rates may

need to be performed to define the worse case combination to be used for the conformance testing.
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3.3.5.1 Test Result of EIRP Power

Temp 24°C Humidity 64%

Test Engineer Sean Ku Test Distance |1 m

Test Results

Test Measured EIRP EIRP Limit
Channel Plan Margin (dB)

(GHz) Freq. | Power (dBm) (dBm) (dBm) (note 1)
z
(GHz) | Av Peak | AV | Peak | AV | Peak | AV | Peak

60.16 | -32.16 | -13.73 | 30.01 | 31.30 | 40.08 | 43.08 | 10.07 | 11.78

Channel 2 LRP: 60.16-60.80 | 60.48 | -32.43 | -13.9 | 29.79 | 31.17 | 40.08 | 43.08 | 10.29 | 11.91

60.80 | -33.11 |-14.54 | 29.15 | 30.58 | 40.08 | 43.08 | 10.93 | 12.50

Channel 2 MRP: 60.48 60.48 | -21.4 |-13.26| 23.72 | 31.81 | 40.08 | 43.08 | 16.36 | 11.27

Channel 2 HRP: 60.48 60.48 | -18.53 | -8.45 | 26.71 | 36.62 | 40.08 | 43.08 | 13.37 | 6.46

62.32 | -34.78 |-15.95| 27.70 | 29.38 | 40.08 | 43.08 | 12.38 | 13.70

Channel 3 LRP: 62.32-62.96 | 62.64 | -34.71 | -15.32 | 27.81 | 30.06 | 40.08 | 43.08 | 12.27 | 13.02

62.96 | -34.17 | -15.98 | 28.40 | 29.44 | 40.08 | 43.08 | 11.68 | 13.64

Channel 3 MRP: 62.64 62.64 | -22.07 |-14.59 | 23.35 | 30.79 | 40.08 | 43.08 | 16.73 | 12.29

Channel 3 HRP: 62.64 62.64 | -18.8 | -9.34 | 26.74 | 36.04 | 40.08 | 43.08 | 13.34 | 7.04

Measurement uncertainty: 4.4335dB

The measured power level is converted to EIRP using the Friis equation:
EIRP=P:*Gr=(Pr/Gg)* (4*Pi*D/\)?

Pr = measured channel power

Gr = 23 dBi, Tte gain of the receive measurement antenna

D = The measurement distance

A = The wavelength.

NOTE 1: For the applicable limit, see FCC 15.255 (b)
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3.3.5.2 Measured Power Plots

Channel Plan: Channel 2 LRP: 60.16-60.80 GHz

Test Frequency: 60.16 GHz

Average Power

REW 1 MHz
VEW 10 MHz

Ref -20 dBm EXTMIX V SWT 500 ms
-4 2
me | ALY WY
4l 4
v L e ey
10
110
center 60.16 GHz 50 MHz/ Span 500 MHz
Tx Channel
Bandwidth 300 MH= Power -32.1& dBm
Date: 1B.JUN.2013 23:20:338

Peak Power

@

REW 1 MHz
VEW 10 MHz

Ref -20 dBm EXTMIX V SWT 500 ms
-
10
110
center 60.16 GHz 50 MHz/ Span 500 MHz
Tx Channel
Bandwidth 300 MH=zZ Power -13.73 dBm

Date: 1B.JUN.Z2013

20:561:42
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Test Frequency: 60.48 GHz

Average Power

REW 1 MHz
VEW 10 MHz

Ref -20 dBm EXTMIX V SWT 500 ms

Center 60.48 GMz 50 MHz/ span 500 MMz

Tx Channel
Bandwidth 300 MH= Power -32.43 dBm

Date: 1B.JUN.2013 22:04:44

Peak Power
® REW 1 MHz
VEW 10 MHz
Ref -20 dBm EXTMIX ¥ SWT 500 ms
| . AN
» [T W H |ﬂ L
= ] p i
LHLHHDU]E
10
F-110
center 60.46 GHz 50 MHz/ span 500 MHz
Tx Channel
Bandwidth 300 MHz Power -13.90 dBm
Date: 1B.JUN.Z2013 21:51:11
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Test Frequency: 60.80 GHz

Average Power

REW 1 MHz
VEW 10 MHz

Ref -20 dBm EXTMIX V SWT 500 ms

% Idm.u»M;ﬂE]jhmﬁ” NW A w%\# life

center 60.8 GHz 50 MHz/

Tx Channel

Bandwicdth 300 MH= Power

Date: 1B.JUN.2013 23:55:08

Peak Power

REW 1 MHz
VEW 10 MHz

Ref -20 dBm EXTMIX V SWT 500 ms

5 memw

lw%mm

center 60.8 GHz 50 MHz/

Tx Channel

Bandwidth 300 MH= FPower

Date: 15.JUN.2013 00:05:53

span 500 MHz

-14.5%4 dBEm
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Channel Plan: Channel 2 MRP: 60.48 GHz

Test Frequency: 60.48 GHz

Report No. : FR350742

Average Power

&

Date: 14.JUN.2013

OB:36:36

Ref -20 dBm EXTMIM %
L4 -
me g
=l 1 L
JUUAL A e [
10
=110
center 60,46 GHz 300 MHzS Span I GHz
Tx Channel
Bandwidth 1.5 GHz Power -21.40 dBm
Date: 14.JUN.2013 06:37:41
Peak Power
Ref -20 dBm EXTMIM %
i r
1 fﬁ‘mﬁw#”\n
% L i leﬂ |. L
NYSN LT bl )]
10
=110
center 60,46 GHz 300 MHzS Span I GHz
Tx Channel
Bandwidth 1.5 GH=z Powar -13.26 dBm
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Channel Plan: Channel 2 HRP: 60.48 GHz
Test Frequency: 60.48 GHz

Average Power

REW 1 MHz
VEW 10 MHz

Ref -20 dBm EXTMIN V EWT 160 ms
L4 .
. X
- - -
--10
[F-110
center 60,46 GHz a00 MHzs Span & GHz

Tx Channel
Bandwidth 3 GHz Power -18.53 dBm

Date: 14.JUN.2013 00:52:02

Peak Power
REW 1 MHz
® VEW 10 MHz
Ref -20 dBm EXTMIX V SWT 160 ms
» z
[ _. ol 1L
= / !
. A LTI -
10
=110
center 60,46 GHz a00 MHzs Span & GHz
Tx Channel
Bandwicdth 3 GH=z Power -8.45 dBm
Date: 14.JUN.20132 00:51:12
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Channel Plan: Channel 3 LRP: 62.32-62.96 GHz
Test Frequency: 62.32 GHz

Average Power

Re -20 dBm EXTMIN
-4
={ e
- 1 -Iilrln&}'I Ny anh N
. L, .. )| T o0l 1]
AL T o A v
10
--110
center 62.32 GMz 50 MHz/ span 500 MHz
Tx Channel
Bandwicdth 300 MH=z Power -34.78 dBm

Date: 1%.JUN.2013 0Z2:25:34

Peak Power
® Re -20 dBm
-
b @ |
o | v 1
el T P
-10
--110
center 62.32 GHMz 50 MMz span 500 MHz
Tx Channel
Bandwicdth 300 MH=z Power -15.95 dBEm
Date: 152 JUN.2013 01:=51:33
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Test Frequency: 62.64 GHz

Average Power

&

Re -20 dBm EXTMIX Y
-4
=/ i
- il U Mnﬂl .y
I T AL LI | TENTOV I
o - hid
10
=110
Center 62.64 GHz 50 MMz/ span 500 MWz
Tx Channel
Bandwidth 300 MHz Power -34.71 dBm

Date: 1%.JUN.2013

Q0:57:38

Peak Power

10

110

Center 62.64 GHz 50 MHz/ Span 500 MHz

Tx Channel

Bandwidth 300 MHz Power -15.32 dBm
Date: 15.JUN.2013 01:12:02
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Test Frequency: 62.96 GHz

Average Power

REW 1 MHz
VEW 10 MHz

Ref -20 dBm EXTMIX V SWT 500 ms

h
: " &yhlwd!iw L gﬁqiﬂﬁﬁrmihﬂrhﬂ TN

o o o
10
110
Center 62.%6 GHz 50 MHz/ Span 500 MHz
Tx Channel
Bandwidth 300 MHz Power -34.17 dBm

Date: 1%.JUN.2013 00:23:39

Peak Power

REW 1 MHz
VEW 10 MHz

Ref -20 dBm EXTMIX V SWT 500 ms

center 62.96 GMz 50 MMz/ span 500 MHz

Tx Channel
Bandwidth 300 MHz Power -15.98 dBm

Date: 15.JUN.2013 00:17:5%8
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Channel Plan: Channel 3 MRP: 62.64 GHz

Test Frequency: 62.64 GHz

Average Power

Ref -20 dBm EXTMIN V
-4
me i 7
i |
N . L -
et a1
10
[F-110
center 62.64 GMz 300 MHzS Span I GHz
Tx Channel
Bandwidth 1.5 GHz Power -22.07 dBm

Date: 14.JUN.2013 06:31:22

Peak Power
® Ref -20 dBm
-
=l |
L IMW lﬁlkm LL‘]‘W
10
[F-110
center 62.64 GMz 300 MHzS Span I GHz
Tx Channel
Bandwidth 1.5 GHz Power -14.59 dBm
Date: 14.JUN.2013 06:32:52
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Channel Plan: Channel 3 HRP: 62.64 GHz

Test Frequency: 62.64 GHz

Average Power

® REW 1 MHz
VEW 10 MHz
Ref -20 dBm EXTMIN v SWT 160 ms
B
. x
j1_r ]
s g I
B 4 e
10
-110
center 62.64 GMz a00 MHzs Span & GHz
Tx Channel
Bandwidth 3 GH Powe 18.80 dBm
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3.3.5.3 Test Result of EIRP Power Density

Temp 24°C Humidity 64%
Test Engineer Sean Ku Test Distance |3 m
Test Results
EIRP Power EIRP Power EIRP Power
Channel Plan Test (dBm) Density Density Limit Margin2
(GHz) Freq. (note 1) (MW/cm?) (MW/cm?) (uWicm')
(GHz) AV Peak AV Peak AV Peak AV Peak
60.16 | 30.01 | 31.30 | 0.887 | 1.192 9 18 | 8.113 | 16.808
Channel 2 LRP: 60.16-60.80 | 60.48 | 29.79 | 31.17 | 0.842 | 1.159 9 18 | 8.158 | 16.841
60.80 | 29.15 | 30.58 | 0.728 | 1.010 9 18 |8.272 | 16.990
Channel 2 MRP: 60.48 60.48 | 23.72 | 31.81 | 0.208 | 1.343 9 18 |8.792 | 16.657
Channel 2 HRP: 60.48 60.48 | 26.71 | 36.62 | 0.415 | 4.064 9 18 | 8.585 | 13.936
62.32 | 27.70 | 29.38 | 0.520 | 0.767 9 18 |8.480 | 17.233
Channel 3 LRP: 62.32-62.96 | 62.64 | 27.81 | 30.06 | 0.534 | 0.896 9 18 |8.466 | 17.104
62.96 | 28.40 | 29.44 | 0.611 | 0.778 9 18 |8.389 | 17.222
Channel 3 MRP: 62.64 62.64 | 23.35 | 30.79 | 0.191 | 1.060 9 18 | 8.809 | 16.940
Channel 3 HRP: 62.64 62.64 | 26.74 | 36.04 | 0.418 | 3.552 9 18 | 8.582 | 14.448
Measurement uncertainty: 4.4335 dB
NOTE 1: The EIRP is converted to Power Density using the equation:
PD = EIRP/ (4 * Pi * D%
Ds = the specification distance
NOTE 2: For the applicable limit, see FCC 15.255 (b)
NOTE 3: AV is average power density.
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3.4 Peak Conducted Power
3.4.1 Limit of Peak Conducted Power

Peak Conducted Power Limit

6dBc Bandwidth Peak Conducted Power (note 1)
> 100MHz 500mw
< 100MHz 500mW x (B/100) (see note 2)

NOTE 1: For the applicable limit, see FCC 15.255(e)
NOTE 2: B= 6dB bandwidth (measured at RBW 100kHz)

3.4.2 Measuring Instruments
Refer a measuring instruments list in this test report.
3.4.3 Test Procedures

Method of measurement: Refer as ANSI C63.10-2009, clauses 7.8.3 and 7.8.6.

3.44 Test Setup

Peak Conducted Power

RX Antenna

Metal Full Soldered Ground Plane Spectrum Analyzer

[

NOTE: Because EUT used for the integral antenna without temporary RF connector provided. Therefore

peak conducted power is equal to EIRP peak power subtract the antenna gain.

3.4.5 Test Result of Peak Conducted Power

Test Conditions see ANSI C63.10, clause 5.11

Test Setup see ANSI C63.10, clause 7.8.6

NOTE: If the equipment supports different modulations and/or data rates, the measurements described in
ANSI C63.10, clause 5.12 may not need to be repeated for all these modulations and data rates.

Simple comparison of engineering test across all operating modes, modulations and data rates may

need to be performed to define the worse case combination to be used for the conformance testing.
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3.4.5.1 Peak Conducted Power

Temp 24°C Humidity 64%
Test Engineer Sean Ku Test Distance Tm
Test Date Jun. 19, 2013

Test Results

Peak
Peak 6dBc
Test Max. Peak Power
Channel Plan EIRP Power BW Margin
Freq. Ant. Power Limit
(GHz) (dBm) (dBm) (MHz) (mW)
(GHz) Gain (mW) (mW)
(note1) (note2)
(note3)

60.16 | 31.30 16 15.30 | 33.868 | 89.400 | 447.00 | 413.132

Channel 2 LRP: 60.16-60.80 | 60.48 | 31.17 16 15.17 | 32.915 | 88.200 | 441.00 | 408.085

60.80 | 30.58 16 14.58 | 28.707 | 85.800 | 429.00 | 400.293

Channel 2 MRP: 60.48 60.48 | 31.81 18 13.81 | 24.066 | 834.000 | 500.00 | 475.934

Channel 2 HRP: 60.48 60.48 | 36.62 18 18.62 | 72.845 1,740 | 500.00 | 427.155

62.32 | 29.38 16 13.38 | 21.799 | 90.600 | 453.00 | 431.201

Channel 3 LRP: 62.32-62.96 | 62.64 | 30.06 16 14.06 | 25.461 | 83.400 | 417.00 | 391.539

62.96 | 29.44 16 13.44 | 22.096 | 90.600 | 453.00 | 430.904

Channel 3 MRP: 62.64 62.64 | 30.79 18 12.79 | 19.006 | 876.000 | 500.00 | 480.994

Channel 3 HRP: 62.64 62.64 | 36.04 18 18.04 | 63.662 1,760 | 500.00 | 436.338

Measurement uncertainty: 4.4335dB

NOTE 1: Because EUT used for the integral antenna without temporary RF connector provided. Therefore
peak conducted power is equal to EIRP power subtract the antenna gain.

NOTE 2: For the 6dBc bandwidth, see test report clause 3.2.5.

NOTE 3: For the applicable limit, see FCC 15.255(e)
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3.5 Transmitter Spurious Emissions

3.5.1 Limit of Transmitter Spurious Emissions

Frequency Range Limit

Radiated emissions below 40 GHz FCC 15.209

Radiated emissions above 40 GHz — 200GHz | 90 pW/cm? @ 3 m (Equivalent EIRP 102 uW, -9.91dBm)

NOTE: Spurious emissions shall not exceed the level of the fundamental emission.

3.5.2 Measuring Instruments
Refer a measuring instruments list in this test report.
3.5.3 Test Procedures

Method of measurement: Refer as ANSI C63.10-2009, clauses 6.3, 6.4, 6.5, 6.6 and 7.8.6.

3.5.4 Test Setup

Transmitter Spurious Emissions

RX Antenna

Metal Full Soldered Ground Plane Spectrum Analyzer

[

A measuring distance of at 3 m shall be used for measurements at frequencies up to 15 GHz. For
frequencies above 15 GHz, any suitable measuring distance may be used. The measurement distance is
chosen up to far field distance, depending on the test system noise floor for detecting spurious emission
signals. Then above 15 GHz shall be extrapolated to the specified distance using an extrapolation factor of
20 dB/decade from spec. distance (3 m) to measurement distance. Distance extrapolation factor = 20 log
(spec. distance [3 m] / measurement distance [N m]) (dB) .The measurements described in ANSI C63.10,
clause 7.8.6. If the emission cannot be detected at 1 m, reduce the RBW to increase system sensitivity.

Note the value. If the emission still cannot be detected, move the horn closer to the EUT, noting the distance

at which a measurement is made.
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3.5.5 Test Result of Transmitter Spurious Emissions

Test Conditions see ANSI C63.10, clause 5.11

Test Setup see ANSI C63.10, clauses 6.3, 6.4, 6.5, 6.6 and 7.8.6

NOTE: If equipment having different channel plan and nominal channel bandwidth modes (see test report
clause 1.1.1), the measurements are uninfluenced by different channel plan and nominal channel

bandwidth modes, may not need to be repeated for all modes.
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3.5.5.1 Test Result of Transmitter Spurious Emissions

Temp 24°C Humidity 64%
Test Engineer Sean Ku Test Distance 3m
Test Range 30 MHz — 1000 MHz Test Configuration | Normal Link
Vertical
o7 Level {dBuV/im) Date: 2013-06-06 Time: 00:02:25
90
80
70
60
FCC CLASS-B
50
_l—I i f
40 5 3 4
¥ WWJWWWWM
20
10
1:'31'.1 100, 200, 300, 400, 500, 600, T00. 200, 900. 1000
Frequency (MHz)
Limlt Ower Eead Cable Preampintenna T/Pos AfPos
Freq Level Line Limlt Lewel Leoss Factor Factor Remack Pol/Phase
MHz dBu¥/m dBu¥/m dB  dBuV¥ dB dB  dB/m deg i
11 33,088 35.0% 40,00 -4.97 44,62 0,90 27.99 17,30 Peak 0 400 VEETICAL
2 422,06 35,82 4s.00 -10.18 49,91 2,26 27.09 10.74 Peak 0 400 VEETICAL
el 445,16 35,01 46,00 -10.99 42,60 3,22 27.76 16.95 Peak 0 400 VEETICAL
4 741,88 32,14 46,00 -7.84 40,90 4,20 27.11 20.17 Peak 0 400 VEETICAL
5p o 890,39 41,31 45,00 -4.19 42,65 4,56 26,84 21.44 Peak 0 400 VERTICAL
6 997,09 42,69 34,00 -11.21 41.91 4,84 26,24 22 18 Peak 0 400 VERTICAL
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Horizontal
QTLevel {dBuV/m} Date: 2013-06-05 Time: 23:47:25
a0
&0
TO
60
FCCCLASS B
50
I s — 5 |
40 4 b 3
%0 WMWM
20
10
1:jlill 100. 200. 300. 400. 500. 600. 200. 900. 1000
Frequency (MHz}
Limit Ower Read Cable Preampintenna T/Pos #fPos
Freq Lewel Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBu¥/m dBu¥/m dB  dBuV¥ iB dB  dB/m deg i
1 148,34 35,20 42,50 -4.21 49,65 1,79 27.51 11.34 Peak 1] 400 HORIZONTAL
2 218,18 35,71 44,00 -9.29 50,99 2,24 27,12 10,40 Peak 1] 400 HORIZONTAL
3 375,32 35,076 44,00 -9.24 45,22 2,89 27,24 15,91 Peak 1] 400 HORIZONTAL
4 a3 41 26,70 4400 -9.30 40,45 3,97 27.4% 19,71 Peak 1] 400 HORIZONTAL
50 741,08 40,96 46,00 -5.04 43,90 4,20 27,11 20.17 Feak il 400 HORIZONTAL
fp  BY90.30 42,79 46,00 -3.21 43,43 456 2484 21,44 Peak 1 400 HORIZONTAL

Measurement uncertainty: 2.2869 dB
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Temp 24°C Humidity 64%
Test Engineer Sean Ku Test Distance 3m
Test Range 1 GHz-18 GHz Test Configuration | Normal Link
Vertical
130 Level (dBuVim) Date: 2013-06-06 Time: 01:27:26
120
100
80 FCC CLASS-B
60 FCCCLASS B AV
1
40
20
1:'11'.31'.]{] 4000. 6000. 2000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Limit Ower Read Cahle Preampintenna T/Pos  #/Pos
Freq Level Line Limit Lewel Loss Factor Factor Bemark PolfPhasze
MHz dBu¥/m dBu¥fm dB  dBu¥ dB/m deg Cin
I p 1374.91 47,05 4.00 -24.95 55,18 2.15 35,27 24.99 Peak 234 100 VERTICAL
2a 137497 43,54 54,00 -10.46 51,67 2.15 3527 24,99 iverage 234 100 VEETICAL
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Horizontal

130 Level {dBuVim})

Date: 2013-06-06 Time: 01:36:08

120

100

80

FCC CLASS-B

60

FCC CLASS-B AV

20

[=]

1000 4000. 6000. 2000. 10000. 12000.

Frequency (MHz)

Limit Ower Read Cable Preampintenna
Freq Level Line Limlt Lewel Leoss Factor Factor Remack

14000. 16000. 18000

T/Pos AfPos
Pol/Phase

MHz dBu¥/m dBu¥/m dE  dBuV¥ dE dE  dB/m

lp 1274.97 44.44 74,00 -29.56 52,57 2,15 25.27 24,99 Peak
2a 1375.00 29,81 54.00 -14.39 47,74 2,15 35,27 24,99 Average

Measurement uncertainty: 2.593 dB

deg cm

123 100 HORIZONTAL
123 100 HORIZONTAL

SPORTON INTERNATIONAL INC.
TEL : 886-3-656-9065 / FAX : 886-3-656-9085
FCC ID: TLZ-WH064T

Page No. : 51 of 66
Report Version . Rev. 01
Issued Date : Aug. 02, 2013



seanron as.  FCC Radio Test Report Report No. : FR350742

Temp 24°C Humidity 64%
Test Engineer Sean Ku Test Distance 1m
Test Range 18 GHz - 26 GHz Test Configuration | Normal Link
Vertical
13ULeveI{dBu‘u’Im] Date: 2013-06-06 Time: 01:53:37
120
100
FCC CLASS-B 1M PK
20
FCC CLASS-B1M AV
60
40
20
018{]00 19000. 20000. 21000. 22000. 23000. 24000. 25000. 26000
Franuancw (AH7Y
Limlt Ower Eead Cable Preampintenna T/Pos AfPos
Freq Level Line Limlt Lewel Leoss Factor Factor Remack Pol/Phase
MHz dBu¥/m dBu¥Vim dE  dBu¥ 4B dE  dE/m deg cm
1oa 20180.25 45,59 63,50 -17.91 24,21 2,75 34,72 37,16 Average 1ed 100 VERTICAL
2 p 2016026 A0.26 82,50 -23.24 43,932 32.75 34.7% 317,26 Peak 164 100 VEETICAL
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Horizontal

130 Level (dBuVim)

Date: 2013-06-06 Time: 01:57:23

120

100

FCC CLASS-B 1M PK

a0

FCCCLASS-B1M AV

40

20

=

18000 19000. 20000. 21000. 22000. 23000.
Frequency (MHz)

Limit Ower Read Cable Preampintenna
Freg Lewel Line Limit Level Loss Factor Factor Remark

24000. 25000. 26000

T/Pos #/Pos
Pol/Phasze

MHz dBu¥/m dBu¥W/m dB  dBuV dB dB  dB/m

1 a 20160.37 45,59 43,50 -17.91 24,21 3.75 34,73 37.26 dverage
2 p2Me0.78 59,08 33,50 -24.42 47,80 8.75 34,73 37.14 Peak

Measurement uncertainty: 2.3749 dB

deg Cin

336 100 HORIZONTAL
336 100 HORIZONTAL
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Temp 24°C Humidity 64%
Test Engineer Sean Ku Test Distance 1m
Test Range 26 GHz - 40 GHz Test Configuration | Normal Link
Vertical
13ULeveI{dBuwm] Date: 2013-06-06 Time: 02:15:56
120
100
FCC CLASS-B 1M PK
80
2
FCC CLASSB 1M AV
60
40
20
926000 29000. 31000. 33000. 35000. 37000. 39000. 40000

Frequency (MHz)

Limlt Owver Read Cable Preampinternna
Freq Level Line Limlt Lewel Leoss Factor Factor Remack

T/Pos AfPos
Pol/Phaze

MHz dBu¥/m dBu¥/m dE  dBEuV dE dE  dE/m

1 a 34825.80 52,92 63,50 -10.5% 29,82 12.25 40.60 41.45 Average
2 p 34640.90 s6.40 5350 -17.10 53.21 12.27 40.64 41.46 Peak

deg i

156 100 YERTICAL
156 100 VERTICAL
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Horizontal

130 Level {dBuVim)

Date: 2013-06-06 Lime: 02:15:15

120

100

FCCCLASSB1MPK

a0

FCCCLASSB1M AV

60

40

20

a

26000 29000. 31000. 33000. 35000.

Frequency (MHz)

Limit Owver FRead Cahle PreampiAntenna
Freq Level Line Limit Lewel Loss Factor Factor Bemark

37000. 39000. 40000

T/Pos  &/Pos
Pol/Phaze

MHz dBu¥fm dBu¥W/m dB  dBuV¥ iR dB  dB/m

1 a 24a20.65 53.06 43,50 -10.44 289,88 12,25 40.40 41.45 Average
2 p 34840.30 a5.86 83,50 -17.44 52,77 12.27 40.64 41.44 Peak

Measurement uncertainty: 2.3749 dB

deg i

155 100 HORIZONTAL
155 100 HORIZONTAL
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Temp 24°C Humidity 64%
Test Engineer Sean Ku Test Date Jun. 19, 2013
Test Range 40GHz - 200GHz
Test Plan: Channel 2 LRP: 60.16-60.80
Frequency Measurement Distance| Peak Power | Rx Antenna Gain EIRP
(GHz) (m) (dBm) (dBi) (dBm)
41.672 0.5 -70.77 23 -34.95
EIRP (W) Specification Distance | Power Density| Power Density Limit
(m) (W/m*2) (PW/cm*2) (PW/cm*2)
3.19746E-07 3 2.83E-09 2.82718 90.00
Note: The peak density is less than the average limit.
Test Plan: Channel 2 MRP: 60.48
Frequency Measurement Distance| Peak Power | Rx Antenna Gain EIRP
(GHz) (m) (dBm) (dBi) (dBm)
40.27 0.5 -66.41 23 -30.89
EIRP (W) Specification Distance | Power Density| Power Density Limit
(m) (W/m*2) (PW/cm*2) (PW/cm*2)
8.14854E-07 3 7.20E-09 7.20490 90.00
Note: The peak density is less than the average limit.
Test Plan: Channel 2 HRP: 60.48
Frequency Measurement Distance| Peak Power | Rx Antenna Gain EIRP
(GHz) (m) (dBm) (dBi) (dBm)
40.54 0.5 -56.81 23 -21.23
EIRP (W) Specification Distance | Power Density| Power Density Limit
(m) (W/m*2) (PW/cm*2) (PW/cm*2)
7.53154E-06 3 6.66E-08 66.59352 90.00
Note: The peak density is less than the average limit.
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Test Plan: Channel 3 LRP: 62.32-62.96

Frequency Measurement Distance| Peak Power | Rx Antenna Gain EIRP
(GHz) (m) (dBm) (dBi) (dBm)
42.189 0.5 -72.90 23 -36.97
Specification Distance | Power Density| Power Density Limit
EIRP (W)
(m) (W/m*2) (PW/cm*2) (pPW/cm*2)
2.00685E-07 3 1.77E-09 1.77445 90.00
Note: The peak density is less than the average limit.
Test Plan: Channel 3 MRP: 62.64
Frequency Measurement Distance| Peak Power | Rx Antenna Gain EIRP
(GHz) (m) (dBm) (dBi) (dBm)
41.74 0.5 -68.66 23 -32.83
Specification Distance | Power Density| Power Density Limit
EIRP (W)
(m) (W/m*2) (PW/cm*2) (pPW/cm*2)
5.2146E-07 3 4.61E-09 4.61073 90.00
Note: The peak density is less than the average limit.
Test Plan: Channel 3 HRP: 62.64
Frequency Measurement Distance| Peak Power | Rx Antenna Gain EIRP
(GHz) (m) (dBm) (dBi) (dBm)
42.0418 0.5 -57.68 23 -21.79
Specification Distance | Power Density| Power Density Limit
EIRP (W)
(m) (W/m*2) (PW/cm*2) (pPW/cm*2)
6.62947E-06 3 5.86E-08 58.61747 90.00
Note: The peak density is less than the average limit.
Measurement uncertainty: 4.4335 dB
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3.6 Frequency Stability
3.6.1 Limit of Frequency Stability

Frequency Stability Limit

Refer as FCC 15.255(f) within the frequency bands

Note: These measurements shall also be performed at normal and extreme test conditions.

3.6.2 Measuring Instruments

Refer a measuring instruments list in this test report.

3.6.3 Test Procedures

Method of measurement: Refer as ANSI C63.10-2009, clauses 6.8 and 7.8.7.

3.6.4 Test Setup

Frequency Stability

RX Antenna

9]
EUT
Spectrum Analyzer
oo
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3.6.5 Test Result of Frequency Stability

Test Conditions see ANSI C63.10, clause 5.11

Test Setup see ANSI C63.10, clauses 6.8 and 7.8.7

NOTE: If equipment having different channel plan and nominal channel bandwidth modes (see test report
clause 1.1.1), the measurements are uninfluenced by different channel plan and nominal channel

bandwidth modes, may not need to be repeated for all modes.

3.6.5.1 Frequency Stability with Respect to Ambient Temperature

Frequency Stability with Respect to Ambient Temperature

Temp 24°C Humidity 64%
Test Engineer Sean Ku Test Date Jun. 19, 2013
Test Results
Test Temperature (°C) Measured Frequency Delta Frequency Limit
(MHz) (kHz) (*kHz)
-20 60480.062 62 within band
-10 60480.066 66 within band
0 60480.078 -66 within band
10 60480.134 -10 within band
20 60480.144 Reference within band
30 60480.156 12 within band
40 60480.178 34 within band
50 60480.199 43 within band
Measurement uncertainty: 4.4335 dB

NOTE:
1. For the applicable limit, see FCC 15.255(f).

2. The EUT is intended for indoor use only with a manufacturer’s specified temperature range of 0 to °C.
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3.6.5.2 Frequency Stability When Varying Supply Voltage

Frequency Stability When Varying Supply Voltage

Temp 24°C Humidity 64%
Test Engineer Sean Ku Test Date Jun. 19, 2013
Test Results
Test Voltage: (Vdc) Measured Frequency Delta Frequency Limit
(MHz) (kHz) (*kHz)
4.25 60480.145 12 within band
5 60480.133 Reference within band
5.75 60480.123 -10 within band
Measurement uncertainty: 4.4335 dB

NOTE: For the applicable limit, see FCC 15.255(f).
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3.7 Publicly-accessible Coordination Channel

3.7.1 Limit of Publicly-accessible Coordination Channel

Frequency Range Limit

57 GHz-57.05 GHz No emissions appear in the range 57-57.05 GHz

NOTE: For the applicable limit, see FCC 15.255(d)

3.7.2 Measuring Instruments
Refer a measuring instruments list in this test report.
3.7.3 Test Procedures

Method of measurement: Refer as ANSI C63.10-2009, clauses 6.3, 6.4, 6.5, 6.6 and 7.8.6.

3.7.4 Test Setup

Publicly-accessible Coordination Channel

RX Antenna

Metal Full Soldered Ground Plane Spectrum Analyzer

[

The measurements described in ANSI C63.10, clause 7.8.6. If the emission cannot be detected at 1 m,
reduce the RBW to increase system sensitivity. Note the value. If the emission still cannot be detected,

move the horn closer to the EUT, noting the distance at which a measurement is made.

3.7.5 Test Result of Publicly-accessible Coordination Channel

Test Conditions see ANSI C63.10, clause 5.11

Test Setup see ANSI C63.10, clauses 6.3, 6.4, 6.5, 6.6 and 7.8.6

NOTE: If equipment having different channel plan and nominal channel bandwidth modes (see test report

clause 1.1.1), the measurements are uninfluenced by different channel plan and nominal channel

bandwidth modes, may not need to be repeated for all modes.
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3.7.5.1.1 Radiated Testing

Temp 24°C Humidity 64%
Test Engineer Sean Ku Test Distance 0.5m
Test Range 57 GHz-57.05 GHz Test Date Jun. 19, 2013
Test Results
Emission Emission
Test Range Frequency Observed Limit (dBm) Margin (dB) Remark
(MHz) (dBm)
57 GHz-57.05 GHz N/F N/F -9.91 N/F -
Measurement uncertainty: 4.4335 dB
NOTE 1: “N/F” means Nothing Found (No spurious emissions were detected.)
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3.8 Operation Restriction and Group Installation

3.8.1 Limit of Operation Restriction and Group Installation

Item Limit

Operation is not permitted for the following products:

U Equipment used on aircraft or satellites. (Refer as FCC 15.255 (a))
Operation Restriction | ¢ Field disturbance sensors, including vehicle radar systems, unless the field
disturbance sensors are employed for fixed operation. (Refer as FCC
15.255 (a))

Operation is not permitted for the following products:

Group Installation
U External phase-locking (Refer as FCC 15.255 (h))

3.8.2 Result of Operation Restriction

Manufacturer declares that EUT will not been used on aircraft or satellites. Then user manual will include a
statement to caution EUT is not permitted for used on aircraft or satellites. EUT is a wireless video area

network (WVAN) for the connection of consumer electronic (CE) audio and video devices.

3.8.3 Result of Group Installation

The frequency, amplitude and phase of the transmit signal are set within the EUT. There are no external

phase-locking inputs or any other means of combining two or more units together to realize a beam-forming

array.
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3.9 Transmitter Identification

3.9.1 Limit of Transmitter Identification

Item Limit

Indoor use and transmitter emanate directed outside the building and peak power
Transmitter =2 0.1mW (EIRP) or 3nW/cmz, transmitter identification data block must provide the
Identification following fields:

FCC ID, Serial Number, information at least 24 bytes data

NOTE: For the applicable limit, see FCC 15.255(i)

3.9.2 Result of Transmitter Identification

EUT’s application is the WirelessHD targets the wireless video area network (WVAN). All units of the WVAN
are for indoor operation only. There are no outdoor units therefore no transmissions are directed outside the

building. EUT is not applicable for transmitter Identification.
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4 Test Equipment and Calibration Data

Instrument Manufacturer Model No. Serial No. Characteristics | Calibration Date Remark
EMI Test Conducti
°s R&S ESCS 30 100377 OkHz ~2.75GHz | Oct. 23, 2012 onduction
Receiver (CO01-CB)
FCC-LISN-50-16- 150kHz ~ Conduction
LISN F.C.C. 04083 Nov. 26, 2012
2 100MHz ov (CO01-CB)
V- LISN Schwarzbeck NSLK 8127 8127-478 9kHz ~ 30MHz | Jun. 22, 2012 Conduction
e (CO01-CB)
Impulsbegrenzer Conduction
= Rohde&Schwarz ESH3-22 100430 9kHz~30MHz Feb. 21, 2013
Pulse Limiter (CO01-CB)
Conduction
COND Cable Woken Cable 01 0.15MHz~30MHz | Dec. 04, 2012
(CO01-CB)
Software Audix E3 5.410e Conduction
: (CO01-CB)
BILOG iati
Schaffner CBL6112D 22021 20MHz ~ 2GHz | Apr. 16, 2013 Radiation
ANTENNA (03CHO1-CB)
Loop Antenna Teseq HLA 6120 24155 9 kHz - 30 MHz | Nov. 05, 2012* Radiation
(03CHO1-CB)
Horn Antenna EMCO 3115 00075790 | 750MHz~18GHz | Nov. 27, 2012 Radiation
(03CHO1-CB)
Radiation
Horn Antenna | SCHWARZBEAK BBHA 9170 BBHA9170252 | 15GHz ~40GHz | Nov. 23, 2012
(03CH01-CB)
0.1MHz ~ iati
Pre-Amplifier Agilent 8447D 2944A10991 z Nov. 27, 2012 Radiation
1.3GHz (03CHO1-CB)
Pre-Amplifier Agilent 84498 3008A02310 | 1GHz ~ 26.5GHz | Nov. 23, 2012 Radiation
(03CHO1-CB)
26.5GHz ~ iati
Pre-Amplifier WM TF-130N-R1 923365 i Jul. 31,2012 Radiation
40GHz (03CHO1-CB)
Spectrum Radiation
R&S FSP40 100056 9KHZz~40GHz Nov. 16, 2012
analyzer (03CHO01-CB)
EMI Test iati
°s R&S ESCS 30 100355 9KHz ~2.75GHz | Apr. 12, 2013 Radiation
Receiver (03CHO01-CB)
Radiation
Turn Table INN CO CO 2000 N/A 0 ~ 360 degree N.C.R
(03CH01-CB)
Radiati
Antenna Mast INN CO C02000 N/A 1m-4m N.CR adiation
(03CH01-CB)
Radiation
RF Cable-low Woken Low Cable-1 N/A 30 MHz - 1 GHz Nov. 18, 2012
(03CHO1-CB)
1GHz-26.5 Radiation
RF Cable-high Woken High Cable-1 N/A Nov. 18, 2012
GHz (03CH01-CB)
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Instrument Manufacturer Model No. Serial No. Characteristics | Calibration Date Remark
1GHz-26.5 Radiation
RF Cable-high Woken High Cable-2 N/A Nov. 18, 2012
GHz (03CH01-CB)
Radiation
RF Cable-high Woken High Cable-3 N/A 1 GHz - 40 GHz Nov. 18, 2012
(03CHO01-CB)
Radiation
RF Cable-high Woken High Cable-4 N/A 1 GHz - 40 GHz Nov. 18, 2012
(03CHO01-CB)
Signal analyzer R&S FSV40 100979 9kHz~40GHz Oct. 08, 2012 THO1-CB
Temp. and
Humidity Ten Billion TTH-D3SP TBN-931011 -30~100 degree Jun. 04, 2013 THO01-CB
Chamber
) ) 1GHz-26.5
RF Cable-high Woken High Cable-7 - GHz Nov. 19, 2012 THO1-CB
) ) 1GHz-26.5
RF Cable-high Woken High Cable-8 - GHz Nov. 19, 2012 THO1-CB
. . 1 GHz - 26.5
RF Cable-high Woken High Cable-9 - GH Nov. 19, 2012 THO1-CB
z
. . 1 GHz - 26.5
RF Cable-high Woken High Cable-10 - GH Nov. 19, 2012 THO1-CB
z
) ) 1GHz-26.5
RF Cable-high Woken High Cable-11 - GH Nov. 19, 2012 THO1-CB
z
Mixer OML M19HW/A U91113-1 40 ~ 60 GHz Mar. 23, 2011** THO1-CB
Mixer OML M15HW/A V91113-1 50 ~ 75 GHz Mar. 23, 2011** THO1-CB
Diplexer OML DPL313B N/A 40~200GHz N.C.R THO1-CB
Mixer OML M12HW/A E91113-1 60 ~ 90 GHz Mar. 23, 2011** THO1-CB
Mixer OML MO8HW/A F91113-1 90 ~ 140 GHz Mar. 23, 2011** THO1-CB
Mixer OML MO5HW/A G91113-1 140 ~ 220 GHz N.C.R THO01-CB
Standard Horn Custom
) HO19R U91113-A 40 ~ 60 GHz N.C.R THO1-CB
Antenna Microwave
Standard Horn Custom
) HO15R V91113-A 50 ~ 75 GHz N.C.R THO01-CB
Antenna Microwave
Standard H Cust
andard romn ~usiom HO12R E91113-A 60 ~ 90 GHz N.C.R THO1-CB
Antenna Microwave
H
Standard Horn Custom HOO8R FO1113-A 90 ~ 140 GHz N.C.R THO1-CB
Antenna Microwave
H
Standard Horn Custom HOO5R G91113-A 140 ~ 220 GHz N.C.R THO1-CB
Antenna Microwave
Note: Calibration Interval of instruments listed above is one year.
“*” Calibration Interval of instruments listed above is two years.
“**” Calibration Interval of instruments listed above is three years.
NCR means Non-Calibration required.
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