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SUMMARY OF TEST RESULT

Conformance Test Specifications

Report FCC o o
Description Measured Limit Result
Clause Rule
AC Line Conducted Average level.
3.1 15.107 _ 44.45dBuV under FCC 15.207 limits Complied
Emissions
11.55dB
Occupied Bandwidth 5MHz: 5.35MHz
3.2 2.1049 |(Maximum for each 10MHz: 10.27MHz Information only Complied
channel bandwidth) 20MHz: 17.77MHz
EIRP Power 5MHz: 35.45dBm 5MHz: 37dBm
3.3 90.1321 |(Maximum for each 10MHz: 35.89dBm 10MHz: 40dBm Complied
channel bandwidth) 20MHz: 35.64dBm 20MHz: 43dBm
EIRP Power Density 5MHz: 29.85dBm/MHz
3.3 90.1321 |(Maximum for each 10MHz: 27.34dBm/MHz | 30dBm/MHz Complied
channel bandwidth) 20MHz: 24.08dBm/MHz
Transmitter Radiated 69.54dBuV/m -13dBm/MHz or .
34 90.1321 Spurious Emissions margin 12.66dB 82.2 dBuV/m @ 3m Complied
Transmitter Conducted |-52.75dBm -16dBm/1MHz @ single .
3.5 2.1051 Spurious Emissions margin 36.75dB port Complied
- 2.1033 |Emission Types D1D Information only Complied
Device complies with
3.6 90.210 Spe_ctr_um Mask spectral mask — refer to | Mask B Complied
Emissions
test data
To be specified in the .
3.7 90.213 |Frequency Tolerance 5.90 ppm station authorization Complied
4 21091 |Maximum Permissible | 7756 w/cm? 1 mWi/cm? Complied
Exposure
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1 General Description

1.1

Product Information

1.1.1 Test Specification Information

RF General Information

Channel . _
Frequency Ch. Frequency Channel ] Designation of
Modulaton Bandwidth o
Range (MHz) (MHz) Number Emission
(MHz)
3650-3700 OFDM 3653.4-3668.4 1-4 5 5M35D1D
3650-3700 OFDM 3658.4-3668.4 1-3 10 10M27D1D
3650-3700 OFDM 3663.4 1 20 17M77D1D
Note 1: Modulation and Coding Scheme (MCS) index value include 0 — 7.
Modulation Code Scheme
Modulation Type MCS Modulation Coding Rate
OFDM 0 BPSK 1/2
OFDM 1 BPSK 3/4
OFDM 2 QPSK 1/2
OFDM 3 QPSK 3/4
OFDM 4 16-QAM 1/2
OFDM 5 16-QAM 3/4
OFDM 6 16-QAM 2/3
OFDM 7 64-QAM 3/4
SPORTON INTERNATIONAL INC. Page No. i 50f79
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Transmitter Outputs & Receiver Inputs Information

Conducted EIRP -
. ) Transmitter
Worst Case Mode | Transmitter | Receiver Output Output )
o Output Co-location
Abbreviations Outputs Inputs ) Power Power
Signals

(dBm) (dBm)
OFDM-2TX-5 2 (CDD) 2 Correlated 20.44 35.45 N/A
OFDM-2TX-10 2 (CDD) 2 Correlated 20.88 35.89 N/A
OFDM-2TX-20 2 (CDD) 2 Correlated 20.63 35.64 N/A

Note 1: CDD - Cyclic Delay Diversity (CDD) modes (e.g., legacy modes in 802.11n devices). In CDD modes,
the same digital data is carried by each transmit antenna, but with different cyclic delays.

Note 2: STBC - Space Time Block Codes (STBC) for which different digital data is carried by each transmit
antenna during any symbol period.

Note 3: SM - Spatial Multiplexing MIMO (SM-MIMO), for which independent data streams are sent to each
transmit antenna.

Note 4: Co-location, Co-location is generally defined as simultaneously transmitting (co-transmitting)
antennas within 20 cm of each other.

Note 5: Worst case mode abbreviations and test frequency define in test report clause 2.1 and 2.2.

EUT Contention Protocols

XIRestricted Contention Protocols:

Restricted contention protocols can preventco-frequency interference only to radio equipment that uses the
same or similar protocols. The IEEE 802.16 standard is an example of a restricted contention protocol.
Equipment incorporating such a protocol relies on scheduling so as to avoid interference among multiple

transmitters using the same protocol.

[ ]Unrestricted Contention Protocols:

Unrestricted contention protocols can preventco-frequency interference to radio equipment that uses
dissimilar contention protocols. The IEEE 802.11 standard is an example of an unrestricted contention
protocol. Equipment incorporating such a protocol listens to the channel before transmitting. If the equipment
senses that another radio is operating co-channel, it will not transmit, thereby

avoiding co-channel interference to equipment using similar or dissimilar contention-based protocols.

Note 1: Refer as FCC KDB628591 D01 V12R01 TCB Exclusion List: radio equipment operating in the 3650
MHz band using unrestricted contention based protocol (Part 90 Subpart Z).
Note 2: 3650-3675 MHz for Restricted Protocol, and 3650-3700 MHz for Unrestricted Protocol.
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1.1.2 Antenna Information

Antenna Information

Ant. Power . .
) Category Type Brand Model Gain (dBi)
No. | Setting
1 1 Integral Panel (Patch) NSA N/A 12
Antenna Directional Gain
Transmitter ] Antenna Gain ) ) ]
Ant. _ Transmitter o Directional Gain
Modulaton Outputs Signals Combination )
No. Outputs (N) ) (dBi)
Correlated (dBi)
1 OFDM Correlated 2 12,12 15.01

Note 1: For all transmitter outputs with equal antenna gains, directional gain is to be computed as follows

¢ Any transmit signals are correlated, Directional Gain = Gyt + 10 log(N) dBi

¢ All transmit signals are completely uncorrelated, Directional Gain = Gant

Note 2: For all transmitter outputs with unequal antenna gains, directional gain is to be computed as follows:
¢ Any transmit signals are correlated, Directional Gain = 10 log[(10%*/%° + 10%?/® + ... + 10°N?%? /N] dBi
G1/10 + 1OG2 /10

¢ All transmit signals are completely uncorrelated, Directional Gain = 10 log[(10
10°N%y/N] dBi

+ ...+

1.1.3 Presentation of Equipment

Presentation of Equipment

EUT Serial No. |N/A [1 Production X Pre-Production [ ] Engineering
X] Stand-alone

[ 1 Combined (EUT where the radio part is fully integrated within another device)

] Plug-in radio (EUT intended for a variety of host systems)

[] Other:

1.1.4 EUT Operational Condition

Supply Voltage [ ] AC mains X DC

Type of DC Source [] Internal DC supply |[X] External DC adapter |[ ] Battery
Operational Voltage X Vnom (110 V) X Vmax (126.5V) X Vmin (93.5V)
Operational Climatic X Tnom (0°C) X Tmax (50°C) X Tmin (-30°C)
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1.2 Accessories and Support Equipment

Accessories

No. Equipment Brand Name Model Name Serial No.

1 - - - -
Support Equipment

No. Equipment Brand Name Model Name Serial No.
1 Notebook DELL D400 NB-P
2 Mouse Logitech AMS0706W MO-A
3 Modem ACEEX DM1414 MD-E
4 Power Supply GWINSTEK GPC-50300 -

1.3 EMI Suppression Device(s)/Modifications

EMI suppression device(s) added and/or modifications made during testing.

¢ None

1.4 Testing Applied Standards

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

following standards:

4 47 CFR FCC Part 90
4 ANSI/TIA-603-D-2010
4 FCC KDB 965270

4 FCC KDB 662911

4 FCC KDB 412172
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1.5 Testing Information
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
RF Conducted THO1-CB Allen Liu 24.3°C | 58%
Radiated Emission 03CHO01-CB Magic Lai 24.5°C /1 57%
AC Conducted Emission CO01-CB Sin Chang 24°C | 54%

1.6 Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the emissions test
results be included in the report. The measurement uncertainties given below are based on a 95% confidence

level (based on a coverage factor (k=2)

Measurement Uncertainty
Test Item Uncertainty Limit
AC Line Conducted Emissions +2.26 dB N/A
Occupied Bandwidth +8.5%10® Hz N/A
EIRP Power +0.53 dB N/A
EIRP Power Density +0.53 dB N/A
Transmitter Radiated Spurious Emissions 30 — 1000 MHz +2.28 dB N/A
1-18 GHz +2.59 dB N/A
18 — 40 GHz +2.37 dB N/A
40 - 200 GHz N/A N/A
Transmitter Conducted Spurious Emissions 30 — 1000 MHz +0.51 dB N/A
1-18 GHz +0.67 dB N/A
18 — 40 GHz +0.83 dB N/A
40 - 60 GHz N/A N/A
Spectrum Mask Emissions +0.67 dB N/A
Frequency Tolerance +8.5%10® Hz N/A
Maximum Permissible Exposure +0.53 dB N/A
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2 Test Configuration

2.1 Worst Case Modulation Configuration

The Worst Case Modulation Configuration

Number of Channel
Worst Case Mode Frequency . . ) Data Rate or
o Modulation Transmitter Bandwidth
Abbreviations Range (MHz) MCS
Outputs (MHz)
OFDM-2TX-5 3650-3700 OFDM 2TX 5 MCSO0
OFDM-2TX-10 3650-3700 OFDM 2TX 10 MCSO0
OFDM-2TX-20 3650-3700 OFDM 2TX 20 MCSO0

Note 1: If the equipment supports different modulations and/or data rates, comparison measurements of RF

output power across all modulations and/or data rates need to be performed to define the worst case

modulation/data rate which has to be used for the conformance testing.

Note 2: nTX, nis the number of Transmitter Outputs (e.g. 3TX — three transmitter outputs).

Note 3: Modulation and Coding Scheme (MCS) index value include 0 — 7.

2.2 Test Frequencies Configuration

Test Frequencies Configuration

Worst Case Mode Frequency ] Test Frequencies (MHz) —
o Modulation ] o
Abbreviations Range (GHz) FX (Frequencies Abbreviations)
OFDM-2TX-5 3650-3700 OFDM 3653.4-(F1), 3663.4-(F2), 3668.4-(F3)
OFDM-2TX-10 3650-3700 OFDM 3658.4-(F1), 3663.4-(F2), 3668.4-(F3)
OFDM-2TX-20 3650-3700 OFDM 3663.4-(F2), only one channel.

Note 1: The measurement shall be repeated at the lowest (F1), the middle(F2), and the highest (F3)

frequency of the stated frequency range.

SPORTON INTERNATIONAL INC. Page No. : 10 0of 79
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2.3 Worst Case Power Setting Parameter

The Worst Case Power Setting Parameter

Ant. Power | Worst Case Mode
Frequency (MHz) | Power Parameter | Data Rate or MCS

No. | Setting Abbreviations

1 1 OFDM-2TX-5 3653.4 14 MCSO

1 1 OFDM-2TX-5 3663.4 14 MCSO

1 1 OFDM-2TX-5 3668.4 14 MCSO

1 1 OFDM-2TX-10 3658.4 15 MCSO0

1 1 OFDM-2TX-10 3663.4 21 MCSO0

1 1 OFDM-2TX-10 3668.4 13.5 MCSO0

1 1 OFDM-2TX-20 3663.4 14.5 MCSO0

Note 1: If the equipment supports different modulations and/or data rates, comparison measurements of RF
output power across all modulations and/or data rates need to be performed to define the worst case
modulation/data rate which has to be used for the conformance testing.

Note 2: If the equipment supports different power settings for different antennas installation, each power

setting shall be performed for the conformance testing.

2.4 The Worst Case RF Conducted Test Configuration

The Worst Case RF Conducted Test Configuration

Ant. Power o ]
) Worst Case Mode Abbreviations Test Frequencies (FX)
No. Setting
1 1 OFDM-2TX-5 F1, F2, F3
1 1 OFDM-2TX-10 F1, F2, F3
1 1 OFDM-2TX-20 F2
Maximum RF Conducted Power Setting 1

Note 1: If the equipment supports different modulations and/or data rates, comparison measurements of RF
output power across all modulations and/or data rates need to be performed to define the worst case
modulation/data rate which has to be used for the conformance testing.

Note 2: If the equipment supports different power settings for different antennas, each power setting shall be

performed for the conformance testing.
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2.5 The Worst Case Radiated Test (Above 1GHz) Configuration

The Worst Case Radiated Test (Above 1GHz) Configuration

Ant. Power Worst Case Mode .
) o Test Channel Frequencies (FX)
No. | Setting Abbreviations
1 1 OFDM-2TX-5 F1, F2, F3
1 1 OFDM-2TX-10 F1, F2, F3
1 1 OFDM-2TX-20 F2

Note 1: Radiated test shall be measured while the EUT is situated in three orthogonal planes (if appropriate,

i.e., hand-held or body-worn battery-powered devices) and antenna ports (if EUT with antenna diversity

function).
Note 2: If EUT is consist of multiple antennas assembly (regardless of spatial multiplexing MIMO), the

radiated test should be performed with highest antenna gain of each antenna type.

SPORTON INTERNATIONAL INC. Page No. 112 0of 79
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2.6 Worst Case Radiated Test (Below 1GHz) Configuration

Worst Case Radiated Emission (Below 1GHz) Configuration

Test Ant. | Power ) Worst Case Modulation )
) Operating Mode o Test Frequencies (FX)
Mode No. Setting Abbreviations
1 1 1 CTX OFDM-2TX-5 F2
2 1 1 CTX OFDM-2TX-10 F2
3 1 1 CTX OFDM-2TX-20 F2

Note 1: Radiated emissions shall be performed while the EUT is situated in three orthogonal planes (if
appropriate, i.e., hand-held or body-worn battery-powered devices) and antenna ports (if EUT with antenna
diversity function).

Note 2: Radiated emissions (below 1GHz) from digital circuitry contained within the transmitter and that the
emissions are not intended to be radiated from the transmitter’s antenna or radiated associated digital
devices. Therefore different modulation and channel bandwidth mode shall not be influence radiated
emissions (below 1GHz). If EUT could be used with different operating functions (e.g. AC or DC power

source types.), Radiated emissions (below 1GHz) shall be performed each operating modes.

2.7 Worst Case AC Line Conducted Test Configuration

Worst AC Line Conducted Test Configuration

Worst Case

Test Ant. Power ] ] .
Operating Mode Modulation Test Frequencies (FX)

Mode No. Setting .
Abbreviations

1 1 1 CTX OFDM-2TX-5 F2

Note 1: AC line conducted emissions are from common mode current, different modulation mode could not

be influence AC line conducted emissions. If EUT could be used for different operating functions (e.g. AC or

DC power source types.), AC line conducted emissions shall be performed each operating modes.
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2.8 Test Setup Diagram

For the purposes of this test report, if EUT’s support equipment is defined as equipment which is used in
conjunction with the EUT to provide operational and control features to the EUT. It is necessary to configure
the system in a typical fashion, as a customer would normally use it. But nevertheless EUT's support
equipment could possible influence the test results. EUT setups describe the combination of EUT and EUT’s

support equipment used for testing.

Test Setup Diagram - Radiated Test below 1 GHz

Test Ant. Power ) Worst Case Modulation
] Operating Mode o
Mode No. Setting Abbreviations
1 1 1 CTX OFDM-2TX-5
AC MAIN
6
1
POWER
SUPPLY -5 4
N

ANT ANT
2 1

I
<l |9l |c
ol [O] |«
> Joe)

<
N

\
N
w
Sv-rd

Modem Notebook

EUT

1.Power CABLE 260CM, NON-SHIELDED
2.Power CABLE 100CM, NON-SHIELDED
3.Power CABLE 100CM, NON-SHIELDED
4.RF CABLE 100CM, SHIELDED
5.RF CABLE 100CM, SHIELDED
6.USB CABLE 180CM, NON-SHIELDED (

7.USB CABLE 180CM, NON-SHIELDED

asno
| 9SNOW
g

Note: Radiated emissions test modes define in test report clause 2.6.
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Test Setup Diagram - Radiated Test above 1 GHz

Test Ant. Power ] Worst Case Modulation
) Operating Mode o

Mode No. Setting Abbreviations

1 1 1 CTX OFDM-2TX-5

AC MAIN
POWER
SUPPLY
( 2\
1
P 3
el o] B el W o1 B I W o] O e
RSB
4 Notebook
[ANT] EUT
2 1
-

1.Power CABLE 260CM, NON-SHIELDED

2.Power CABLE 100CM, NON-SHIELDED

3.Power CABLE 100CM, NON-SHIELDED

4.RF CABLE 100CM, SHIELDED

5.RF CABLE 100CM, SHIELDED
& J
Note: Radiated emissions test modes define in test report clause 2.6.
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Test Setup Diagram - AC Line Conducted Emissions Test

Test Ant. Power ] Worst Case Modulation
) Operating Mode o
Mode No. Setting Abbreviations
1 1 1 CTX OFDM-2TX-5
4 )
AC Main )
\ A A
2 N N
\ T T
i H - MODEM
Power |rSn
Supply

MOUSE

1. USB CABLE 180CM , SHIELDED

2. POWER CABLE 260CM , NON-SHIELDED
3. ANT CABLE 100CM ,SHIELDED

4. ANT CABLE 100CM ,SHIELDED

5. LINE 100CM , NON-SHIELDED

Note: AC line conducted test modes define in test report clause 2.7.
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3 Transmitter Test Result
3.1 ACLine Conducted Emissions
3.1.1 Limit of AC Line Conducted Emissions
AC Line 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: Refer as FCC 15.107 limits. * Decreases with the logarithm of the frequency.
3.1.2 Measuring Instruments
Refer test equipment and calibration data list in test report clause 5.
3.1.3 Test Procedures
Method of measurement: Refer as ANSI/TIA-603-D-2010, clause 2.1.3.
3.1.4 Test Setup
AC Line Conducted Emissions
?-I
\ s
Y 4
4 e 7 J
5*. \ ;f/f \‘* _ff /j
'\ 1 ,___/' Iy .IK .f/
.' 1 A
\/@ -« | Pé]
e 10cm 4 PP| 10cm ael” S
| - I JANE %
:' &0 cm
|
+2
A0 cm '
; -
— 3.2
Bonced to Grounplane
SPORTON INTERNATIONAL INC. Page No. : 17 of 79
TEL : 886-2-2696-2468 Report Version : Rev. 01

FAX : 886-2-2696-2255 FCCID VKV-F36N




seomion tas.  FCC Test Report Report No. : FR192719

AC Line 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.

I/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.

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.

- All other equipment powered from additional LISN(S).

- A multiple-outlet strip can be used for multiple power cords of non-EUT equipment.

- LISN at least 80 cm from nearest part of EUT chassis.

Non-EUT components of EUT system being tested.

Rear of EUT, including peripherals, shall all be aligned and flush with edge of tabletop.

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

Antenna may be integral or detachable. If detachable, the antenna shall be attached for this test.
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3.1.5 Test Result of AC Line Conducted Emissions

AC Line Conducted Emissions

Test Ant. | Power ) Modulation Test Frequencies Power
) Operating Mode o
Mode No. Setting Abbreviations (FX) Phase
1 1 1 CTX OFDM-2TX-5 F2 Line
a0 Level {dBu\) Date: 2011-10-06 Time: 21:13:09
CISPR22_B_QP
CISPR 22_B_AV
40
1
|]I].15 0.5 1 2 5 10 20 30
Frequency (MHz)

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

MH=z dBulf dB dBulf dBulf dB dB

1 0.17034 23.67 -31.27 54.34 23 41 0.06 0.20 AVERAGE
2 0.17034 40.9%8 -23.96 64.%4 40.72 0.06 0.z0 QP
3 0.27587 43 68 -17.26 60.94 43 44 0.04 o.20 QP
4 0.27587 32.25 -18.6% 50.%¢ 32.01 0.04 0.20 AVERAGE
5 3.547 40.43 -15.57 56.00 40.04 009 o.30 QP
13 3.547 25.54 -20.46 46.00 25.15 0.029 0.30 AVERAGE
7 3._840 28%.1% -17.82 46.00 27.78 0.10 0.30 AVERAGE
8 3.840 42.84 -13_16 56.00 47 44 0.10 0.30 QP

| b E] 4.070 44.45 -11.55 66.00 4404 0.11 0.30 QP
10 4.070 2812 -17.87 46.00 27.72 0.11 0. 30 AVERAGE
11 4_315 1%.97 -27.03 46.00 1%.55 0.12 0.30 AVERAGE
12 4.215 321.06 -24.94 56.00 30.61 0.12 0.30 QP
13 10.9%05 22.75 -27.25 50.00 21 96 0.39 0.40 AVERAGE
14 i0_9%05 29.30 -20_.70 &0.00 28 51 0.39 0o.40 QP

Note: AC line conducted test modes define in test report clause 2.7.
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AC Line Conducted Emissions
Test Ant. | Power ) Modulation Test Frequencies Power
) Operating Mode o
Mode No. Setting Abbreviations (FX) Phase
1 1 1 CTX OFDM-2TX-5 F2 Neutral
0 Level (dBuy) Date: 2011-10-06 Time: 21:25:17
CISPR22_B_QP
I
CISPR22_B_AY
1
l]l].15 0.5 1 2 5 10 20 30
Frequency (MHz)
Owver Limit Read LISN Cable
Freq Lewvel Limit Line Lewvel Factor Loss Remark
MH= dBul dB dBulF dBulr dB dB
1 0.174%1 42 53 -22.19 64.72 42.24 .09 0.20 QP
2 0. 174%1 2257 -25.15% 54.72 29.2% o.0% 0.20 AVERAGE
E 027587 41.48 -19. .46 60.94 4120 o.0g 0.20 QP
L] 027587 31.21 -19.73 50.94 30.93 0. 0% 0.20 AVERAGE
5 F_681 31.18 -24_82 56.00 320_75 o123 0.30 QP
[ 3.681 19.45 -26.55 46.00 19_02 o.13 0.30 AVERAGE
T 5.277 32.51 -27.49% ¢€0.00 31.99 022 0.30 QP
3 5.277 21.75 -28.25 S50.00 21._23 o2z 0.30 AVERAGE
2 i0.2%05 25.%3 -34_07 60.00 25_40 0_43 o.40 QP
im 10.9%905 19_ %96 -30_04 50_00 1913 043 0.40 AVERAGE
11 18.820 21.47 -38.53 60_00 20.21 [LB 13 0.50 QP
1z 18.220 14. 04 -35.9%9& 50_00 12_7% o7 0.50 AVERAGE
Note: AC line conducted test modes define in test report clause 2.7.
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3.2 Occupied Bandwidth
3.2.1 Limit of Occupied Bandwidth

99% Occupied Bandwidth None

Note 1: 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 test equipment and calibration data list in test report clause 5.
3.2.3 Test Procedures

Method of measurement: Refer as ANSI/TIA-603-D-2010, clauses 1.3.4.4. In case of conducted
measurements on smart antenna systems (equipment with multiple transmits chains) measurements need

only to be performed on one of the active transmit chains (antenna outputs).

3.2.4 Test Setup

Occupied Channel Bandwidth

e 0]

Spectrum Analyzer EUT

3.2.5 Test Result of Occupied Bandwidth

Occupied Bandwidth — Power Setting 1 (Ant No. 1)

Worst Case Mode . Occupied Bandwidth o
Abbreviations Test Frequencies (FX) (MH2) Limit (MHz)
OFDM-2TX-5 F1 4.77 N/A
OFDM-2TX-5 F2 5.35 N/A
OFDM-2TX-5 F3 4.77 N/A
OFDM-2TX-10 F1 9.47 N/A
OFDM-2TX-10 F2 10.27 N/A
OFDM-2TX-10 F3 9.11 N/A
OFDM-2TX-20 F2 17.77 N/A
Test Result Complied

Note 1: antenna no. and power setting define in test report clause 1.1.2 and 2.3.

Note 2: worst case mode abbreviations and test frequency define in test report clause 2.1 and 2.2.

Note 3: worst case RF conducted test define in test report clause 2.4.
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3.2.6 Occupied Bandwidth Plots for Power Setting 1 (Ant No. 1)

Occupied Bandwidth (F1) / OFDM-2TX-5 Occupied Bandwidth (F1) / OFDM-2TX-10
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Occupied Bandwidth (F2) / OFDM-2TX-20

f= AtL

Ref Level 4550 dBm fiset 25.50 ob & RBW 100 kHz

30 dB SWT 1ms & VBW 100 kHz

Made Auts Sweap

[@ 18 Max

A0 dim

M1[1]

20 dim

Oce Bve 17,9713

11.61 dBm|
6GH0050 GHT
176 MHZ

20 dBm

10 dim

0 dB

m J*L“Lill"_"i&i_\il.i-.v:!'u ‘r'-JL-’L'.iJIu-..rI,

T
el o

10 d

-30 dim:

~40 dBmr

S0 df

Lz

|
BT VU

CF 9.6634 GHZ

G691 pis

Date: 4.0CT.2011 18:36:54

Span 40.0 Wiz

SPORTON INTERNATIONAL INC.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255

Page No.
Report Version
FCC ID

1 230f 79
: Rev. 01
VKV-F36N



SPOATON LAB.

FCC Test Report

Report No. : FR192719

3.3 EIRP Power and EIRP Power Density
3.3.1 Limit of EIRP Power and EIRP Power Density

Frequency Band Channel Bandwidth EIRP Power EIRP Power Density
3650-3700 MHz 5 MHz 5W (37 dBm) 1 W/MHz (30 dBm/MHz)
3650-3700 MHz 10 MHz 10 W (40 dBm) 1 W/MHz (30 dBm/MHz)
3650-3700 MHz 20 MHz 20 W (43 dBm) 1 W/MHz (30 dBm/MHz)

Note: For the applicable limit, see FCC 90.1321(a)

3.3.2 Measuring Instruments

Refer test equipment and calibration data list in test report clause 5.

3.3.3 Test Procedures

Method of measurement:

X] Refer as FCC KDB 965270, band power and power density for spectrum analyzer measurement.

X Refer as FCC KDB 412172, EIRP power by conducted power adding the effective antenna gain.

transmitter outputs. (2) Measure and add 10 log(N) dB.

Xl Refer as FCC KDB 662911, In-band power measurements must be tested using techniques that
measure and sum the spectra across the transmitter outputs. In-band power and In-band power density

measurements must be tested using techniques (1) or (2). (1) Measure and sum the spectra across the

[] Refer as ANSI/TIA-603-D-2010, clause 3.2.1 for power meter measurement.

3.3.4 Test Setup

EIRP Power and EIRP Power Density

e

Spectrum Analyzer

EUT
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3.3.5 Test Result of EIRP Power

EIRP Power - Power Setting 1 (Ant No. 1)
Worst Case Mode Test Conducted Power (dBm) Dir. EIRP Limit
Freq. Gain | Power
Abbreviations Port1 | Port2 | Port3 | Port4 | Total _ (dBm)
(FX) (dBi) | (dBm)
OFDM-2TX-5 F1 16.65 18.09 N/A N/A 20.44 15.01 35.45 37
OFDM-2TX-5 F2 16.33 17.59 N/A N/A 20.02 15.01 35.03 37
OFDM-2TX-5 F3 16.84 17.15 N/A N/A 20.01 15.01 35.02 37
OFDM-2TX-10 F1 17.24 18.42 N/A N/A 20.88 15.01 35.89 40
OFDM-2TX-10 F2 16.72 18.46 N/A N/A 20.69 15.01 35.70 40
OFDM-2TX-10 F3 16.38 17.04 N/A N/A 19.73 15.01 34.74 40
OFDM-2TX-20 F2 16.92 | 18.23 N/A N/A 20.63 | 15.01 | 35.64 43
Test Result Complied
Note 1: antenna no., directional gain and power setting define in test report clause 1.1.2 and 2.3.
Note 2: worst case mode abbreviations and test frequency define in test report clause 2.1 and 2.2.
Note 3: worst case RF conducted test define in test report clause 2.4.
Note 4: EUT have 2 transmitter outputs (port 1 - port 2).

3.3.6 Test Result of EIRP Power Density

EIRP Power Density - Power Setting 1 (Ant No. 1)

Test Conducted Power Density (dBm/MHz) Dir. EIRP o
Worst Case Mode Limit
- Freq. Gain PD
Abbreviations Port1l | Port2 | Port3 | Port4 | Total , (dBm/MHz)
(FX) (dB|) (dBm/MHz2)
OFDM-2TX-5 F1 11.14 | 12.15 N/A N/A 14.68 | 15.01 | 29.69 30
OFDM-2TX-5 F2 11.01 11.95 N/A N/A 1452 | 15.01 | 29.53 30
OFDM-2TX-5 F3 1155 | 12.09 N/A N/A 14.84 | 15.01 | 29.85 30
OFDM-2TX-10 F1 9.00 9.62 N/A N/A 12.33 | 15.01 | 27.34 30
OFDM-2TX-10 F2 8.57 9.79 N/A N/A 12.23 | 15.01 | 27.24 30
OFDM-2TX-10 F3 8.40 8.43 N/A N/A 11.43 | 15.01 | 26.44 30
OFDM-2TX-20 F2 5.82 6.29 N/A N/A 9.07 15.01 | 24.08 30
Test Result Complied

Note 1: antenna no., directional gain and power setting define in test report clause 1.1.2 and 2.3.
Note 2: worst case mode abbreviations and test frequency define in test report clause 2.1 and 2.2.
Note 3: worst case RF conducted test define in test report clause 2.4.

Note 4: EUT have 2 transmitter outputs (port 1 - port 2).
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3.3.7 Conducted Power Plots for Power Setting 1 (Ant No. 1)

Power / Port 1/ (F1) / OFDM-2TX-5

Power / Port 2/ (F1) / OFDM-2TX-5
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Power / Port 1/ (F2) / OFDM-2TX-5

Power / Port 2 / (F2) / OFDM-2TX-5
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Power / Port 1/ (F3) / OFDM-2TX-5

Power / Port 2/ (F3) / OFDM-2TX-5
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Power / Port 1/ (F1) / OFDM-2TX-10

Power / Port 2/ (F1) / OFDM-2TX-10
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Power / Port 1/ (F2) / OFDM-2TX-10

Power / Port 2/ (F2) / OFDM-2TX-10
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Power / Port 1/ (F3) / OFDM-2TX-10

Power / Port 2/ (F3) / OFDM-2TX-10
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Power / Port 1/ (F2) / OFDM-2TX-20

Power / Port 2 / (F2) / OFDM-2TX-20
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RefLevel 30.80 dBm  OMfset 20.00 0B & RBW 100 kHz RefLevel 30.80 dBm  Offset 20.00 dB = RBW 100 kHz
fo At 0 dB = SWT 20ms @ VBW 300 kHz  Mode auto Sweep fo At 30 dB = SWT 20ms @ VBW 300 kHZ  Mode Auto Sweep
Count 100/100 Count 100/100
@ 12m Avgiwr @ 12m Avgiwr
M1[1] .55 dBm) M1[1] 0.65 dBm)
AHHASI0 GH2| AHHAINT GH2|
20 d8 L 20 d8 L
10 dém 10 dém
od o d
<10 di <10 di
20 dl 20 d
o P hE wod \&H
-40 dbm ’/ \\_ 40 dbm ,r-"" ““"\“_
I L e ——— . I o o
-50 dim: -50 dim:
<60 dBm: <60 dBm:
CF 36634 GH2 BU1 pis Epan 100.0 MH: GF 23,6634 GHe 61 pls Hpan 100.0 MHz:
Bandwidth 25,00 MHz Power 16.92 dBm T« Total 16.92 dBm Bandwidth 25,00 MHz Power 18.23 dBm T« Total 1823 dBm
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3.3.8 Conducted Power Density Plots for Power Setting 1 (Ant No. 1)

PD /Port 1/ (F1) / OFDM-2TX-5

PD / Port 2/ (F1) / OFDM-2TX-5

Spactrum 2 0

Date: 19.0CT.2011 11:09:54

k2 Spectrum 2 (%) =)
Ref Level 40.80 dBm Ofset 20.80 dB & RBW 1 MHz Ref Level 40.80 dBm Ofset 20.80 dB & RBW 1 MHz
f= AtL 30 dB & SWT 105 & VBW 3 MHz  Mode Autd Swesp f= AtL 30 dB & SWT 105 & VBW 3 MHz  Mode Autd Swesp
[@ 1 Max [@ 10 Max
TEN] 11,14 dBbm TEN] 12.15 dbm]
265ASSH0 GHI S6SASH I GHI
30 divm: 30 divm:
20 dim 20 dim
] JUUSEN AUV AR . S
10 dBi B [ Tt 1. ST 10 dian e = -
- - -
) o ™ ) - ™
o 7 - o -
10 d \\ 10 d £ W
M.‘.”’ ) - .
o ot . ed i

=30 dim- =30 dim-
~40 dBmr ~40 dBmr

50 df 50 df
CF 3.6534 GHz 691 pts Span 10.0 MHz CF 3.6534 GHz 691 pts Span 10.0 MHz

Date: 19.0CT.2011 11:10:50

PD /Port 1/ (F2) / OFDM-2TX-5

PD / Port 2/ (F2) / OFDM-2TX-5

Spactrum 2 (x]

Span 10,0 MH:

7

CF 96584 GHZ

= Spectrum 2 (%) L3
Ref Level 40.50 dBm  Oftset 20.00 db e RBW 1 MHz Ref Level 40.50 dBm  Offset 20.90 dB = RBW 1 Mz
ks At 30 dB & SWT 105 @ VBW 1 MHZ  Moda Auto Swasp ks At 30 dB & SWT 105 @ VBW 1 MHZ  Moda Auto Swasp
@ 1Ern Max [ 16 Man
MI[1] 11.01 dBm, MI[1] 11,95 dbm
26571550 GHY A.65THT50 GHY
30 dime 30 dime
20 dim 20 dim
10 dem e e . J— B I S -
_// Y rd
o d o d
4 -
N, : R
Fy \\
1w d = o 1w d -
e e, L o
=20 HEm = ~20, i —
= ]
-30 dBm: -30 dBm:
~40 dBim 40 dBim
S0 d %0 d
CF 3.6584 GHz 691 pts

G691 pis

Date: 19.0CT.2011 11:35:23

Date: 19.0CT.

Span 10.0 MHz

2011 11:36:07

PD / Port 1/ (F3) / OFDM-2TX-5

PD / Port 2 / (F3) / OFDM-2TX-5

Spectrum 2 #{x)

= Spectrum 2 (%) L3
Ref Level 40.60 dBm  OMfset 20.00 dB & RBW 1 Miz RefLavel 40.50 dBm  OMfset 20.80 dB & RBW 1 MHz
ke At 30 dB & SWT 105 & VBW IMHZ_ Mode Auto Swesp ks At 30 dB_ & SWT 105 & VBW IMHZ_ Mode Auto Swesp
O [ 1em Max
ETEY] 11.55 dBm ETEY] 17.09 dbm
26671700 GHx 266096450 GHY
30 di 30 dime
20 dém 20 dem
" N— N S N S
10 dbar B s T 10 darw o = A
o -~ -~ -
Va " A ™,
o di - od
K \ \,
A y Y
10 d — Lo 10 d — N .
e e, ",
et M ™ e ~f
<20 dém 20 dam—e S
30 dem 30 dém
40 dem 40 dem
S0 i 50 d
CF 3.66f4 GHz 691 pts Span 10.0 MHz CF 3.66f4 GHz 691 pts Span 10.0 MHz
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PD/ Port 1/ (F1) / OFDM-2TX-10

PD/ Port 2/ (F1) / OFDM-2TX-10

Spectrum 2 [} e Spectry 0] e
Ret Level 40.50 dém  Offset 20.00 db = RBW 1 Miz Ret Level 40.50 dim  Offset 20.00 di @ RBW 1 Miz
ke att 30 db = SWT 105 @ VBW 3 MHZ  Moda tuto Sweap e At 30 dB e SWT 105 @ VBW 3 MHZ  Moda tuto Sweap
@ 1Ern Max @ 1Ern Max
M1[1] 0.00 dBm| M1[1] 9.62 dBm|
20 GHx AH6IRTI0 CHE
30 dime 30 dime
20 dbm 20 dbm
10 dBn Sy S =" 10 dBn T ———
~ /
od rd \ od i \
/ Il
i l Y
/ / \
104 v '_ 10 d \
P AT A |/ N
a“M iy g el .
-&0 dém <20 dB M- —
20 dim: v
-30 dBm: -30 dBm:
40 dBin 40 dBin
S0 di S0 di
CF 3.65/4 GHz 691 pts Span 20.0 MHz CF 3.6584 GHz 691 pts

Date: 19.0CT.2011 13:53:27

Date: 19.0CT.2011

13:52:51

Span 20.0 MHz

PD/ Port 1/ (F2) / OFDM-2TX-10

PD/ Port 2/ (F2) / OFDM-2TX-10

Spectrum 2 [} e Spectrun ® L
Ret Level 40.50 dém  Offset 20.00 db = RBW 1 Miz Ref Lavel 40.00 dBm  Offset 20.00 db = RBW 1 Mz

e At 30 db = SWT 105 @ VBW 3 MHZ  Moda tuto Sweap e At 30 dB e SWT 105 @ VBW 3 MHZ  Moda tuto Sweap

@ 1Ern Max @ 1Ern Max

M1[1] 57 dBm)| M1[1]
20 GHx

30 dime 30 dime

20 dbm 20 dbm

10 dBn X 10 dBn —_—— -

P, Zoveren s— —— e ~,
" \ .\
o / N .
r,l o I
Fa f \
J / \
10 d 10 b
e —— 1 .

<20 dem = | | 2o deme=f= = S
-30 dBm: -30 dBm:

40 dBin 40 dBin

S0 d S0 i
CF 3.66%4 GHZ 691 pts Span 20.0 MHz CF 3.66%4 GHZ 691 pts

Date: 19.0CT.2011 14:13:07

Date: 19.0CT.2011 14:12:12

Span 20.0 MHz

Power & PD / Port 1/ (F3) / OFDM-2TX-10

PD / Port 2/ (F3) / OFDM-2TX-10

Spactrum 2 C

=)

Date: 19.0CT.2011 14:22:54

Spectry ) e
RefLavel 40.50 dim  Offset 20.00 db & RBW 1Mz RefLavel 40.50 dBm  OMfset 20.80 dB & RBW 1 MHz
ks At 30 dB & SWT 10s @ VBW 3 MHZ _Moda Auto Swesp ks At 30 dB & SWT 10s @ VBW 3 MHZ _Moda Auto Swesp
[@ 1 Max [@ 1 Max
MI[1] .40 dBm ETEY] .40 dBm
5700 GHz 46657080 GHz
30 dime 30 dime
20 dim 20 dim
10 dba —y— 10 dba
P B e p= — =
o ™, r Y
o . o d
i / A
/ /
10 d 10 d , \
e . i ‘\
st F ey -
e bl ot 1
ozt i = <20 dBm — —
~30 dim ~30 dim
~40 dbi ~40 dbi
50 d %0 d
CF 3,664 GH 691 pts Span 20.0 MHz CF 3,664 GH 691 pts
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PD /Port 1/ (F2) / OFDM-2TX-20 PD / Port 2/ (F2) | OFDM-2TX-20
“ Spectrum 2 (xj] [@ ) Spectrum 2 x,] [@]
Ref Level 40.80 dBm Offset 20.80 dE & RBW 1 MHz Ref Level 40.80 dBm Offset 20.80 dE & RBW 1 MHz
f= AtL 30 dB & SWT 105 & VBW 3 MHz  Mode Autd Swesp f= AtL 30 dB & SWT 105 & VBW 3 MHz  Mode Autd Swesp
LS M1[1] o 5.02 -|:I\m e M1[1] o 6.29 lltl\n\
20 ditm: 20 ditm:
10 dBm T 10 dBm :'
I e WUV IOV AR .{- - | I — "\
o ] ._\ o .l' Y
{ ) ) { \
30 dBm: -30 dBm:
40 dBm =40 dBmy
CF 3.6634 GHz 691 |'|l= Spnn A0.0 MHz CF 3.6634 GHz 691 |'|l= SEnn A0.0 MHz !
J [T L T [T
Date: 19.0CT.2011 14:35:18 Date: 19.0CT.2011 14:35:54
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3.4 Transmitter Radiated Spurious Emissions

3.4.1 Limit of Transmitter Radiated Spurious Emissions

Transmitter Radiated Spurious Emissions

The power of any emission outside a licensee's frequency band(s) of operation shall be attenuated below
the transmitter power (P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log
(P) dB (-13dBm). Compliance with this provision is based on the use of measurement instrumentation
employing a resolution bandwidth of 1 MHz or less, but at least one percent of the emission bandwidth of the
fundamental emission of the transmitter, provided the measured energy is integrated over a 1 MHz
bandwidth.

Note: For the applicable limit, see FCC 90.1323

3.4.2 Measuring Instruments

Refer test equipment and calibration data list in test report clause 5.

3.4.3 Test Procedures

Method of measurement:

X Refer as ANSI/TIA-603-D-2010, clause 3.2.12 for radiated measurement.

X] Refer as FCC KDB 412172, using the equation (1) converted test result from EIRP to E-field strength.
Then EIRP (dBm) = E-field strength (dBuV/m at 3m) — 95.2 dB

X In case a narrower measurement bandwidth was used, the following conversion formula has to be
applied: (e.qg. if reference bandwidth 1 MHz and measurement bandwidth 100 kHz, then measurement
bandwidth conversion factor is 10 dB)

B =A+ 10 log (BW,ef / BWeasured)
* Ais the value at the narrower measurement bandwidth;

* B is the value referred to the reference bandwidth;

3.4.4 Test Setup

Transmitter Radiated Spurious Emissions

RX Antenna

Metal Full Soldered Ground Plane Spectrum Analyzer
oo
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3.4.5 Test Result of Transmitter Radiated Spurious Emissions (Below 1GHz)

Transmitter Radiated Spurious Emissions (Below 1GHz)

Test Ant. | Power ) Modulation Test Frequencies
) Operating Mode o Pol.
Mode No. | Setting Abbreviations (FX)
1 1 1 CTX OFDM-2TX-5 F2 \Y
q},Le\.rel {dBuvim) Drate: 2011-10-18 Time: 10:25:46
20
FCC 90Z-3M
20
70
60
3 g
50 4
11 B
10
30
20
10
Y30 100, 200, 300, 400, 500, 600, 700, 200, 200, 1000
Frequency (MHz)
Limit Over Read Cableintenna Preamp
Freq Level  Line Limit Level  Loss Factor Factor Remark Pol/Phase
“MHz dButim dBui/m de  dBuy dB  dB/m dB
1 Gk, 20 . 66 a. 5 Peak WERTICAL
2 82.20 =] 1 W0 Peak WERTICAL
E} G210 &, 54 1.5 7 Peak WERTICAL
4 g2, 20 22,59 1.8 7.03 Peak WERTICAL
5 Fk. 20 E] 27 I 5,90 Peak WERTICAL
5 §2.20 -35.22 55,97 2. 16 Peak WERTICAL

Note 1: “>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.
Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)

Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Below 1GHz)

Test Ant. | Power ) Modulation Test Frequencies
) Operating Mode o Pol.
Mode No. Setting Abbreviations (FX)
1 1 1 CTX OFDM-2TX-5 F2 H
q},Le\\.fel (dBuWmy) Drate: 2011-10-18 Time: 10:30:10
20
FCC 907-3M
a0
70
2
60
3 4
50 1 5
[
10
30
20
10
“30 100, 200, 300, 400, 500, 600, 700, 200, 900, 1000
Frequency (MHz)
Limit Over  PRead Cablefntenna Preamp
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
“Hz dButim dBu /m dE dEuv dB dB/m dB
1 45.59 §1.20 -33.61 o4.00 1.20 10,99 0 Peak HORIZOHNTAL
2 Gl.902 52,20 -21.15 74,22 1.55 12.54 27 Peak HORIZONTAL
E} 52,69 §k.2d -19.51 66,41 1.53 11.45 7.03 Peak HORIZONTAL
4 399,63 53.60 852,20 -25.40 65.01 2,10 13,39 26,90 Peak HORIZOHNTAL
5 IE5.62 47,02 §:.20 -35.15 57.01 2,23 15.14 27.36 Peak HORIZONTAL
6 S9a.45 43,14 52,20 -39.96 50,91 2,70 17,63 28,10 Peak HORIZONTAL

Note 1: “>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.

Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)

Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Below 1GHz)

“Hz dBEuv/m dBuy/

82.
g2.
82.
g2.
82.
g2.

tm
20
2a
20

g -

20
2a

dB dBuy dB

]

=]

.2a
.53
.83
dla
]

|

dB./m

3, 78
&, 9%
2.47
LAE
3.39

.14

dB

Peak
Peak
27 Peak
Peak
Peak
27.36 Peak

WERTICAL
WERTICAL
WERTICAL
WERTICAL
WERTICAL
WERTICAL

Test Ant. | Power ) Modulation Test Frequencies
) Operating Mode o Pol.
Mode No. Setting Abbreviations (FX)
1 1 1 CTX OFDM-2TX-10 F2 \%
QTLeveI (UBuY/my) Drate: 2011-10-18 Time: 10:41:41
90
FCC 90Z-31

B0

T

GO

3 5
50 2 4 B
1

40

30

20

10

“30 100, 200, 300. 400, 500, GO0, 700, 800, 900, 1000

Frequency (MHz)
Limit Over Read Cableintenna Preamp
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase

level of 20 dB below the applicable limit.

Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)

Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)

Note 1: “>20dB” means the tables in this clause should only list values of spurious emissions that exceed the
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Transmitter Radiated Spurious Emissions (Below 1GHz)

Test Ant. | Power ) Modulation Test Frequencies
) Operating Mode o Pol.
Mode No. Setting Abbreviations (FX)
1 1 1 CTX OFDM-2TX-10 F2 H
q?Le\.re| {dBuW/im) Date: 20111-10-18 Time: 10:46:04
0
FCC 907-3M
20
70
60 :
3
4
8
50 1
6
10
30
20
10
Y30 100, 200. 300. 400. 500. 600, 700. 200. 900. 1000
Frequency (MHz)
Limit Over Read Cablefntenna Preamp

Freq Level  Line Limit Level  Loss Factor Factor Remark Pol/Phase

“MHz dButim dBui/m dB  dBuv dB  dB/m dB
1 9.35 &1.20 1.2a 10.99 27.60 Peak HORIZOHNTAL
2 78 §2.10 1.53 12.47 27 Peak HORIZONTAL
E .30 B2.29 1.83% 11.48% 27.03 Peak
4 L95  §5I.2 - .18 13.39 26,90 Peak
5 28 §2.20 2.23 15.14 27.36 Peak HORIZONTAL
6 .39 §2.20 2.83 18.37 28.10 Peak HORIZONTAL

level of 20 dB below the applicable limit.

Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)

Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)

Note 1: “>20dB” means the tables in this clause should only list values of spurious emissions that exceed the
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Transmitter Radiated Spurious Emissions (Below 1GHz)

Test Ant. | Power ) Modulation Test Frequencies
) Operating Mode o Pol.
Mode No. Setting Abbreviations (FX)
1 1 1 CTX OFDM-2TX-20 F2 \%
q?Le\.re| {dBuW/im) Date: 20111-10-18 Time: 10:57:24
90
FCC 90Z-3M
B0
T
G
2 4
3
B0 1 ° i
“ L I
30 VUM
20
0
Y30 100, 200, 300, 400, 500, 600, 700, 200, 200, 1000
Frequency (MHz)
Limit Over Read Cableintenna Preamp
Freq Level  Line Limit Level  Loss Factor Factor Remark Pol/Phase
“MHz dButim dBui/m dB  dBuv dB  dB/m dB
1 Fk. 20 62,55 1.2 10,99 27,60 Peak WERTICAL
2 Gk, 240 66. 63 1.53 12.47 27 Peak WERTICAL
E 82.20 &4.58 1.3 11.48 7,03 Peak WERTICAL
4 Gk, 20 a5, 240 2,18 13.39 26,90 Peak WERTICAL
5 g2, 20 G0, 12 2.23 15.14 27.36 Peak WERTICAL
& §2.20 56,29 .70 17.63  28.10 Peak WERTICAL

Note 1: “>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.

Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)

Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Below 1GHz)

Test Ant. | Power ) Modulation Test Frequencies
) Operating Mode o Pol.
Mode No. Setting Abbreviations (FX)
1 1 1 CTX OFDM-2TX-20 F2 H
q},Le\\.fel (dBuWmy) Drate: 2011-10-18 Time: 11:01:47
0
FCC 90731
20
70
. 2
G0
a 4
5
50 1
fi
o o W
30
20
10
Y30 100, 200. 300. 400. 504. 600, 700. 800. 900. 1000
Frequency (MHz)
Limit  Over Read  Cablefntenna Preamp

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

“HZ dBuvim dBuy ‘m dE dBuv deB  dB/m dB
1 45.15 52,29 1.37 12.32 Peak HORIZONTAL
2 Gk, 20 1.53 12.47 27 Peak HORIZONTAL
E 82.20 1.3 11.55 . @3 Peak HORIZONTAL
4 Gk, 20 .18 13.35 @ Peak HORIZONTAL
5 82.20 E 2.23 15.17 7 Peak HORIZONTAL
G 52,20 -35.71 52.53 .76 15,900 0 Peak HORIZOHNTAL

Note 1: “>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.

Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)

Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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3.4.6 Test Result of Transmitter Radiated Spurious Emissions (Above 1GHz)

Transmitter Radiated Spurious Emissions (Above 1GHz)
Ant. Power ) o ) o
) Modulation Abbreviations Test Frequencies (FX) Polarization
No. Setting
1 1 OFDM-2TX-5 F1 Y
1 - Level {(Buvin) Date: 2011-10-18 Time: 11:57:48
120
100
FCC 90Z-3M
a0
G0
1
40
20
M000 4000. 6000. 8000, 12000, 16000, 20000, 24000, 28000, 32000. 36000. 40000
Frequency (MHz)
Limit Over  PRead Cablefntenna Preamp
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
“Hz dBuv/m dBuv/m dB dBu dB dB/m dB
1 TIOFE. 90 46,67 §:.29 -35.553 49,23 5.36 36.51 35.43 Peak WERTICAL
Note 1: “>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.
Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)
Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)
Ant. Power ) o ) o
) Modulation Abbreviations Test Frequencies (FX) Polarization
No. Setting
1 1 OFDM-2TX-5 F1 H
1 - Level {(Buvin) Date: 2011-10-18 Time: 11:58:30
120
100
FCC 90Z-3M
a0
G0
1
40
20
%1000 4000. 6000. 8000, 12000, 16000, 20000, 24000, 28000, 32000, 36000, 40000
Frequency (MHz)
Limit Over PRead Cablefntenna Preamp
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
“HZ dBuvim dBuy/m dB  dBuy de dB/m dE
1 TIOF. 34 46,07 52,20 36,13 39,63 5.36B 36.51  35.43 Peak HORIZOHTAL
Note 1: “>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.
Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)
Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)
Ant. Power ) o ) o
) Modulation Abbreviations Test Frequencies (FX) Polarization
No. Setting
1 1 OFDM-2TX-5 F2 Y
1 ~Level {((Buvim) Date: 20111-10-18 Time: 13:41:50
120
100
FCC 90Z-3M
80
1
G0
2
40
20
1000 4000. 6000. 8000, 12000. 16000, 20000, 24000, 28000, 32000. 36000. 40000
Frequency (MHz)
Limit Over Read Cableintenna Preamp
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBuy S m dB dBu dB dB/m dB
1 S3545.535 ©9.54 Fr. 20 -12.665 69,24 3.36 32,14 35.20 Peak WERTICAL
2 Ta3la,2: 47,37 52,20 -34.83 40,92 5.3 36,51 35.43 Peak WERTICAL
Note 1: “>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.
Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)
Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)
Ant. Power ) o ) o
) Modulation Abbreviations Test Frequencies (FX) Polarization
No. Setting
1 1 OFDM-2TX-5 F2 H
1 - Level {(Buvin) Date: 2011-10-18 Time: 13:49:04
120
100
FCC 90Z-3M
a0
G0 1
2
40
20
Y000 4000. 6000. 8000, 12000, 16000, 20000, 24000, 28000, 32000, 36000, 40000
Frequency (MHz)
Limit  Ower  Read Cablefntenna Preamp
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
“Hz dBuv/m dBuy/m dB dBu dB dB./m db
1 843,40 57,53 52,20 -24.467 3036 32,14 35.20 Peak HORIZONTAL
2 Tile. 7T 46,19 52,20 -36,01 5.3 35,51 35.43 Peak HORIZONTAL
Note 1: “>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.
Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)
Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)
Ant. Power ) o ) o
) Modulation Abbreviations Test Frequencies (FX) Polarization
No. Setting
1 1 OFDM-2TX-5 F3 Y
1 - Level {(Bu\in) Date: 2011-10-18 Time: 13:53:23
120
100
FCC 90Z-3M
a0
G0
1
40
20
1000 4000. 6000. 8000, 12000, 16000, 20000, 24000, 28000, 32000, 36000, 40000
Frequency (MHz)
Limit  Over  Read Cablefntenna Preamp
Freq Level  Line Limit Level Loss Factor Factor Remark Paol/Phase
“Hz dBuv/m dBuy /m dB dBuy dB dB./m dB
1 Ti4l.34 47,45 52,20 -34.75 40,95 5.3% 36,56 35.44 Peak WERTICAL
Note 1: “>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.
Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)
Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)
Ant. Power ) o ) o
) Modulation Abbreviations Test Frequencies (FX) Polarization
No. Setting
1 1 OFDM-2TX-5 F3 H
1 - Level {(Buvin) Date: 2011-10-18 Time: 13:5452
120
100
FCC 90Z-3M
a0
G0
1
40
20
1000 4000. 6000. 8000, 12000, 16000, 20000, 24000, 28000, 32000, 36000, 40000
Frequency (MHz)
Limit Over PRead Cablefntenna Preamp
Freq Level Line Limit Level Loss Factor Factor Remark Paol/Phase
“Hz dBuv/m dBuv/m dB dBu dB dB/m dB
1 TAIET. 08 47,60 52,20 -34.60 41,13 5.38 36.53 35.44 Peak HORIZONTAL
Note 1: “>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.
Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)
Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Ant. Power ) o ) o
) Modulation Abbreviations Test Frequencies (FX) Polarization
No. Setting
1 1 OFDM-2TX-10 F1 \Y
1 - Level {(Buvin) Date: 2011-10-18 Time: 14:07:03
120
100
FCC 9402Z-3M
a0
1
GO
2
3
40
20
1000 4000. 6000. 8000, 12000, 16000, 20000, 24000, 28000, 32000, 36000, 40000
Frequency {(MHz)
Limit Over Read Cableintenna Preamp

Freq Level Line Limit Level Loss Factor Factor Remark Paol/Phase

“Hz dButim dBu /m de  dBuy dB dB/m dB
1 a9.45 k.20 -12.72 3.36 32,14 35,20 Peak WERTICAL
2 53.15 §I.kd -19.45 . 4.68 i E] 26 Peak WERTICAL
E 46,92 52,29 -35.23 40.47 5.37 36,51 35,43 Peak WERTICAL

Note 1: “>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.

Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)

Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Ant. Power

) Modulation Abbreviations Test Frequencies (FX) Polarization
No. Setting
1 1 OFDM-2TX-10 F1 H
1 nLevel {dButiim) Date: 20111-10-18 Time: 14:04:5%
120
100
FCC 002-3M
a0
60 1
2
3
L]
20
%1000 1000. 6000. 8000. 12000, 16000, 20000. 24000. 28000, 32000, 36000, 40000
Frequency (MHz)
Limit Over  PRead Cablefntenna Preamp
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
“Hz dBuv/m dBuy/m dB  dBuv dB  dB/m dB

1 57.89 &k, 20 3 32,14 35,20 Peak HORIZONTAL
2 52,33 81,20 7 4.6 15,03 35,26 Peak HORIZONTAL
3 46,38 §i.20 -35.852 39,93 5.37 36.51 35.43 Peak HORIZONTAL

level of 20 dB below the applicable limit.

Note 1: “>20dB” means the tables in this clause should only list values of spurious emissions that exceed the

Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)

Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)
Ant. Power ) o ) o
) Modulation Abbreviations Test Frequencies (FX) Polarization
No. Setting
1 1 OFDM-2TX-10 F2 Y
1 Level {((Buv/m) Date: 20111-10-18 Time: 18:19%:13
120
100
FCC 00Z-3M
a0
G0
1
40
20
Y1000 4000. 6000. 8000, 12000, 16000, 20000, 24000, 28000, 32000, 36000, 40000
Frequency (MHz)
Limit  Ower  Read Cablefntenna Preamp
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
“Hz dBuv/m dBuv /m dB dBu dB dB/m dB
1 Ti24,83 42.85: 521,20 -39,3F 36,35 5.37 36,53 35,43 Peak WERTICAL
Note 1: “>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.
Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)
Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)
Ant. Power ) o ) o
) Modulation Abbreviations Test Frequencies (FX) Polarization
No. Setting
1 1 OFDM-2TX-10 F2 H
1 - Level {(Buvin) Date: 2011-10-18 Time: 181944
120
100
FCC 90Z-3M
a0
60
1
40
20
%1000 4000. 6000. 8000, 12000, 16000, 20000. 24000, 28000, 32000. 36000. 40000
Frequency (MHz)
Limit  Over  Read Cablefntenna Preamp
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
“Hz dBuv/m dBuy/m dB dBu dB dB/m db
1 TiA.TO 47,3 5RO -34.95  40.75 5.37 36.53 35.43 Peak HORIZONTAL
Note 1: “>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.
Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)
Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)
Ant. Power ) o ) o
) Modulation Abbreviations Test Frequencies (FX) Polarization
No. Setting
1 1 OFDM-2TX-10 F3 Y
1 - Level (dBuvim) Drate: 2011-10-18 Time: 18:22:35
120
100
FCC 90Z-3M
a0
G0
1
40
20
M000 4000. 6000. 8000, 12000, 16000, 20000, 24000, 28000, 32000. 36000. 40000
Frequency (MHz)
Limit Over Read Cablefntenna Preamp
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase
“Hz dBuv/m dBuy /m dB dBuy dB dB./m dB
1 Ti2a, 02 47,03 52,20 -35.17 40,54 5.37 36,53 35.43 Peak WERTICAL
Note 1: “>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.
Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)
Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)
Ant. Power ) o ) o
) Modulation Abbreviations Test Frequencies (FX) Polarization
No. Setting
1 1 OFDM-2TX-10 F3 H
1 nl_e\.re”dB“\,u'-mp Date: 20111-10-18 Time: 18:21:54
120
100
FCC 90Z-3M
a0
G0
1
40
20
1000 4000. 6000. 8000, 12000, 16000, 20000, 24000, 28000, 32000, 36000, 40000
Frequency {(MHz)
Limit  Ower  Read Cablefntenna Preamp
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
“Hz dBuv/m dBuv/m dB dBu dB dB/m dB
1 TEE5. 08 47,55 52,20 -34.65 41,09 5.37 36,53 35,44 Peak HORIZONTAL
Note 1: “>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.
Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)
Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Ant. Power ) o ) o
) Modulation Abbreviations Test Frequencies (FX) Polarization
No. Setting
1 1 OFDM-2TX-20 F2 Vv
1 - Level {(Buvin) Date: 2011-10-18 Time: 11:25:51
120
100
FCC 90Z-3M
a0
60 ’ 3
2
40
20
%1000 1000. 6000. 8000. 12000, 16000, 20000. 28000, 32000. 36000. 40000
Frequency (MHz)
Limit Over Read Cableintenna Preamp

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

“Hz dButvim dBum dB  dBuv dB
1 §2.20 -25.55 49,20 WERTICAL
2 §r. 20 -32.85 42,53 WERTICAL
3 §2.20 -25.36 45,73 WERTICAL

level of 20 dB below the applicable limit.

Note 1: “>20dB” means the tables in this clause should only list values of spurious emissions that exceed the

Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)

Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Ant. Power ) o ) o
) Modulation Abbreviations Test Frequencies (FX) Polarization
No. Setting
1 1 OFDM-2TX-20 F2 H
1 - Level {(dBuvim) Drate: 2011-10-18 Time: 11:28:32
120
100
FCC 907-31
20
G0
1 3
2
10
20
1000 4000. 6000. 8000, 12000. 16000. 20000. 24000. 28000, 32000, 36000. 40000
Frequency {MHz)
Limit Over PRead Cablefntenna Preamp

Freq Level Line Limit Level Loss Factor Factor Remark Paol/Phase

“Hz dBuv/m dBuy//m dB  dBuv dB  dB/m dB
1 G319, 75 52,10 81,20 47.65 HORIZONTAL
2 TirA. 0 45,219 51,20 41.52 HORIZONTAL
3 f4ra, 40 52,39 52,20 -29,.51 44,25 HORIZONTAL

Note 1: “>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.
Note 2: “N/F” means Nothing Found (No spurious emissions were detected.)

Note 3: Receive antenna of polarization: H (Horizontal), V (Vertical)
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3.5 Transmitter Conducted Spurious Emissions

3.5.1 Limit of Transmitter Conducted Spurious Emissions

Transmitter Conducted Spurious Emissions

The power of any emission outside a licensee's frequency band(s) of operation shall be attenuated below
the transmitter power (P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log
(P) dB (-13dBm). Compliance with this provision is based on the use of measurement instrumentation
employing a resolution bandwidth of 1 MHz or less, but at least one percent of the emission bandwidth of the
fundamental emission of the transmitter, provided the measured energy is integrated over a 1 MHz
bandwidth.

NOTE: For the applicable limit, see FCC 90.1323

3.5.2 Measuring Instruments

Refer test equipment and calibration data list in test report clause 5.

3.5.3 Test Procedures

Method of measurement:

X Refer as ANSI/TIA-603-D-2010, clause 3.2.13 for conducted measurement.

X Refer as FCC KDB 662911, spurious emission measurements is absolute limits. Spurious emissions
must be tested against absolute limits using techniques (1) or (2). (1) Measure and sum the spectra
across the transmitter outputs. (2) Measure and add 10 log (N) dB.

[] If using techniques (1), then measure and sum the spectra across the transmitter outputs.
X If using techniques (2) and N transmitter outputs, then spurious emissions limits on each individual

output. Measure and add 10 log (N) dB.

X In case a narrower measurement bandwidth was used, the following conversion formula has to be
applied: (e.qg. if reference bandwidth 1 MHz and measurement bandwidth 100 kHz, then measurement
bandwidth conversion factor is 10 dB)

B =A+ 10 log (BW,ef / BWeasured)
* Ais the value at the narrower measurement bandwidth;

* B is the value referred to the reference bandwidth;

3.5.4 Test Setup

Transmitter Conducted Spurious Emissions

Spectrum Analyzer EUT
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3.5.5 Test Result of Transmitter Conducted Spurious Emissions

Transmitter Conducted Spurious Emissions - Power Setting 1 (Ant No. 1)

Conducted Spurious Emissions (dBm) Each
RBW
Individ
Test Conver
Worst Case Mode ) ual Limit
o Freq. sion
Abbreviations Port1 | Port2 | Port3 | Port4 | Total Output | (dBm)
(FX) Factor
Factor
(dB)
(dB)
OFDM-2TX-5 F1 -53.58 | -53.64 N/A N/A N/A N/A 3.00 -16
OFDM-2TX-5 F2 -53.05 | -53.36 N/A N/A N/A N/A 3.00 -16
OFDM-2TX-5 F3 -563.54 | -52.75 N/A N/A N/A N/A 3.00 -16
OFDM-2TX-10 F1 -53.35 | -53.64 N/A N/A N/A N/A 3.00 -16
OFDM-2TX-10 F2 -53.30 | -53.25 N/A N/A N/A N/A 3.00 -16
OFDM-2TX-10 F3 -53.76 | -53.67 N/A N/A N/A N/A 3.00 -16
OFDM-2TX-20 F2 -54.18 | -53.87 N/A N/A N/A N/A 3.00 -16
Test Result Complied

Note 1: antenna no., directional gain and power setting define in test report clause 1.1.2 and 2.3.

Note 2: worst case mode abbreviations and test frequency define in test report clause 2.1 and 2.2.

Note 3: worst case RF conducted test define in test report clause 2.4.

Note 4: EUT have 2 transmitter outputs (port 1 - port 2).

Note 5: Using techniques (2) and 2 transmitter outputs, then spurious emissions limits on each individual
output = -16 dBm [-13 dBm — 10 log (2)].
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3.5.6 Test Result of Transmitter Bandedge Emissions

Transmitter Bandedge Emissions - Power Setting 1 (Ant No. 1)

Bandedge Emissions (dBm) Each
RBW
Individ
Test Conver
Worst Case Mode ) ual Limit
o Freq. sion
Abbreviations Port1l | Port2 | Port3 | Port4 | Total Output | (dBm)
(FX) Factor
Factor
(dB)
(dB)
OFDM-2TX-5 F1 -26.11 | -26.28 N/A N/A N/A 10 3.00 -26
OFDM-2TX-5 F3 -37.95 | -38.91 N/A N/A N/A 10 3.00 -26
OFDM-2TX-10 F1 -26.58 | -32.14 N/A N/A N/A 10 3.00 -26
OFDM-2TX-10 F3 -26.28 | -30.64 N/A N/A N/A 10 3.00 -26
OFDM-2TX-20 F2 -26.49 | -31.35 N/A N/A N/A 10 3.00 -26
OFDM-2TX-20 F2 -26.22 | -29.15 N/A N/A N/A 10 3.00 -26
Test Result Complied

Note 1: antenna no., directional gain and power setting define in test report clause 1.1.2 and 2.3.

Note 2: worst case mode abbreviations and test frequency define in test report clause 2.1 and 2.2.

Note 3: worst case RF conducted test define in test report clause 2.4.

Note 4: EUT have 2 transmitter outputs (port 1 - port 2).

Note 5: Using techniques (2) and 2 transmitter outputs, then spurious emissions limits on each individual
output = -16 dBm [-13 dBm — 10 log (2)]. Then -16dBm in 1 MHz (corrected by 10 log (100 kHz/1 MHZz))
yields -26dBm in 100 kHz.
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3.5.7 Transmitter Conducted Spurious Emissions Plots for Power Setting 1 (Ant.1)

CSE / Port 1/ (F1) / OFDM-2TX-5 (30MHz-1GHz) | CSE/Port 1/ (F1) / OFDM-2TX-5 (1GHz-40GHz)

Date: 5.0CT.2011 10:53:22

Date: 5.0CT.2011 10:46:59

® RBW 1 MHz Marker 1 [ ® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -53.58 dBm “VBW 1 MHz 7.03 dBm
Ref 20 dBm “Att 30 dB SWT 5 ms 825.400000000 MHz Ref 20 dBm “Att 30 dB SWT 780 ms 3.653400000 GHz
20 Offset 1 {iB Marker| 2 [T1 20 Offset 1 {iB Marker| 2 [T1
-53[73 dBm -26[76 dBm
5| 540000000 u 1 36 883900000 G
Marker| 3 [T1 Marker| 3 [T1
Ea -54|21 dBm -23|51 dBm
[viEw
o S636B0000POT o O O0000OPOTGH
-10 10
-16dBm -16dBm
I A/‘
|- L [T
WY
6DE W“AW/“W o
-40 AOPJ
. Mttt AN o,
AL AL IR A llmeW»WMWM
_80 -80
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 3.9 GHz/ Stop 40 GHz

CSE / Port 1/ (F2) / OFDM-2TX-5 (30MHz-1GHz)

CSE / Port 1/ (F2) / OFDM-2TX-5 (1GHz-40GHz)

® “RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz -52.88 dBm
Ref 20 dBm Att 30 dB SWT 5 ms 798.240000000 MHz
20 Offset 1 @B Marker| 2 [T1
53(68 dBm
s1al z60000ho0 w2 (N
Marker| 3 [T1 ||
1 PK] 53/05 dB
e -53L05 dem
2B0000pO0Tr
-10
16dBm
08
-40
A AP WAoo n A ARl [ SR "
~70
-80
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 5.0CT.2011 10:55:00

® “RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 9.93 dBm
Ref 20 dBm Att 30 dB SWT 780 ms 3.658400000 GHz
20 Offset 1 @B Marker| 2 [T1
1 26[86 dBm
sl 802000000 G
Marker| 3 [T1 ||
B -22{29 dBm
TE|
_ [F922000pO" SH:
-10
16dBm
I J
YN
AV
-40

ol

IWWWW K

Start 1 GHz

Date: 5.0CT.2011 10:44:56

3.9 GHz/

Stop 40 GHz

CSE / Port 1/ (F3) / OFDM-2TX-5 (30MHz-1GHz)

CSE / Port 1/ (F3) / OFDM-2TX-5 (1GHz-40GHz)

®

Ref 20 dBm

Att 30 dB

“RBW 1 MHz
VBW 1 MHz
SWT 5 ms

Marker 1 [T1 ]

842.860000000

®

Ref 20 dBm

Att 30 dB

“RBW 1 MHz
VBW 1 MHz
SWT 780 ms

Marker 1 [T1 ]
8.52
3.668400000

dBm
GHz

20 Offset 1 @B Marker] 2 [T1 20 Offset 1 @B Marker] 2 [T1
53|57 dBm 26173 dBm
65| 440000000 iz | 1 Q00n00 GH
Marker|{ 3 [T1 || Marker|{ 3 [T1 ||
B : o 2309 dem
= 5[~ 780000PO1 Ular [F922000pP0 SH
-10 -10
16dBm 16dBm
g ]
RAr,
W VWY
DB W‘/JWW 6DB
_a0 _a0 AJM/\M
_ . 4 shior UM,
hoA Rttt a X ol bt At ot PR ARA A At Y
-70 ~-70
80 80
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 3.9 GHz/ Stop 40 GHz
Date: 5.0CT.2011 11:00:25 Date: 5.0CT.2011 10:39:41
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CSE / Port 2/ (F1) / OFDM-2TX-5 (30MHz-1GHz)

CSE / Port 2 / (F1) / OFDM-2TX-5 (1GHz-40GHz)

® RBW 1 MHz
“VBW 1 MHz

Marker 1 [T1 ]
53.64 dBm

Date: 5.0CT.2011 10:51:36

Ref 20 dBm “Att 30 dB SWT 5 ms 734.220000000 MHz
20 Offset 1 {iB Marker] 2 [T1 |
-53{96 dBm
10 508|-300000p00 uHz (BN
Marker| 3 [T1
53(83 dBm
o 86/-260000P00 MHZ |y
-16dBm
-503 2| 1
Ay - WMMWW AN
-60
L7
-80
Start 30 MHz 97 MHz/ Stop 1 GHz

®

RBW 1 MHz
“VBW 1 MHz

Marker 1 [T1 ]
10.03 dBm

Ref 20 dBm “Att 30 dB SWT 780 ms 3.653400000 GHz
20 Offset 1 @B Marker] 2 [T1 )
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Marker| 3 [T1
23(20 dBm
o 40|-000000p00 GHz |y
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-60
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-80

Start 1 GHz

Date: 5.0CT.2011 10:49:12

3.9 GHz/

Stop 40 GHz

CSE / Port 2 / (F2) /| OFDM-2TX-5 (30MHz-1GHz)

CSE / Port 2 / (F2) | OFDM-2TX-5 (1GHz-40GHz)

® “RBW 1 MHz
VBW 1 MHz

Marker 1 [T1 ]
-52.83 dBm

Date: 5.0CT.2011 10:57:48

Ref 20 dBm “Att 30 dB SWT 5 ms 123.120000000 MHz
20 Offbet 1 (B Varker| 2 [T1
-53(75 dBm
419] 940000h00
— Marker| 3 [T1
] 53/36 dBm
ViEn]
= o 28 A000 W
-16dBm
-20
-50 1 3
OIS P [ VU PRIV IR * AWV SYWIVS N TVAY
-80
Start 30 MHz 97 MHz/ Stop 1 GHz

Ref 20 dBm

“Att 30 dB

“RBW 1 MHz
VBW 1 MHz
SWT 780 ms

Marker 3 [T1 ]
-22.96 dBm
39.844000000 GHz

20 Offbet 1 (B Varker| 1 [T1
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58400000 G
1P Marker| 2 [T1
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-16dp
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-80

Start 1 GHz

Date: 5.0CT.2011 10:43:24

3.9 GHz/
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CSE / Port 2 / (F3) / OFDM-2TX-5 (30MHz-1GHz)

CSE / Port 2 / (F3) / OFDM-2TX-5 (1GHz-40GHz)
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CSE / Port 1/ (F1) / OFDM-2TX-10 (30MHz-1GHz)

CSE / Port 1/ (F1) / OFDM-2TX-10 (1GHz-40GHz)

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz 53.35 dBm
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Date: 5.0CT.2011 11:05:32
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CSE / Port 1/ (F2) | OFDM-2TX-10 (30MHz-1GHz)

CSE / Port 1/ (F2) | OFDM-2TX-10 (1GHz-40GHz)

“RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 53.30 dBm
961.200000000 MHz

®

Ref 20 dBm “Att 30 dB SWT 5 ms
20 Offbet 1 (B Varker| 2 [T1
-53|46 dem
6| 200000000
i Marker| 3 [T1
] 54,66 dBm
LD
= |, +852000! i
-16dBm
-20
6D
50
5 2 T
NWAW'\.W\.“- A A s M« AL hl A
-80

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 5.0CT.2011 11:17:15

“RBW 1 MHz
VBW 1 MHz
SWT 780 ms

Marker 1 [T1 ]
3.43 dBm
3.663400000 GHz

®

Ref 20 dBm “Att 30 dB

20 Offbet 1 (B Varker| 2 [T1
-26(58 dBm
26| 880000h00 Gt
1 Marker| 3 [T1
K
23|03 dBm
to seroz20 o
-16dBm
20 E
L. e H AJ
Ww AR TAVTAY)
608
poand WA i)

-80

Start 1 GHz 3.9 GHz/ Stop 40 GHz
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CSE / Port 1/ (F3) / OFDM-2TX-10 (30MHz-1GHz)

CSE / Port 1/ (F3) / OFDM-2TX-10 (1GHz-40GHz)
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CSE / Port 2/ (F1) / OFDM-2TX-10 (30MHz-1GHz)

CSE / Port 2 / (F1) / OFDM-2TX-10 (1GHz-40GHz)

Marker 1 [T1 ]
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Date: 5.0CT.2011 11:12:04

CSE / Port 2 / (F2) | OFDM-2TX-10 (30MHz-1GHz)

CSE / Port 2 / (F2) | OFDM-2TX-10 (1GHz-40GHz)
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Date: 5.0CT.2011 11:14:22

CSE / Port 2 / (F3) / OFDM-2TX-10 (30MHz-1GHz)

CSE / Port 2 / (F3) / OFDM-2TX-10 (1GHz-40GHz)
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CSE / Port 1/ (F2) | OFDM-2TX-20 (30MHz-1GHz)
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CSE / Port 1/ (F2) | OFDM-2TX-20 (1GHz-40GHz)
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Date: 5.0CT.2011 11:31:19

CSE / Port 2/ (F2) | OFDM-2TX-20 (30MHz-1GHz)

CSE / Port 2 / (F2) | OFDM-2TX-20 (1GHz-40GHz)
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3.5.8 Transmitter Bandedge Emissions Plots for Power Setting 1 (Ant.1)

BE / Port 1/ (F1) / OFDM-2TX-5 (Low Edge)

BE / Port 1/ (F3) / OFDM-2TX-5 (High Edge)

Date: 4.0CT.2011 17:47:20

Spectrum =1 | spectrum -
Ref Level 42.00 d8m Offset 22.00 dB & RBW 100 kHz Ref Level 42.00 d8m Offset 22.00 dB «» RBW 100 kHz
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Bandwidth 100,00 kHz Power -29.4% dim Tx Total -29.43 dBm Bandwidth 100,00 kHz Power -32.86 dim Tx Total 3286 dBm

Date: 4.0CT.2011 17:49:54

BE / Port 2/ (F1) / OFDM-2TX-5 (Low Edge)

BE / Port 2/ (F3) / OFDM-2TX-5 (High Edge)

Spectrum =1 | spectrum -
Ref Level 42.00 d8m Offset 22.00 dB & RBW 100 kHz Ref Level 42.00 d8m Offset 22.00 dB «» RBW 100 kHz
fo At a0 dB & BWT 20 ms & VAW 300 kHz  Mode Auto Sweep fe AtT 0 dB & SWT 20 ms & VBW 300 kH2  Mode Aute Sweep
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Bandwidth 100,00 kHz Power -26.73 dBm Tx Total -26.73 dBm Bandwidth 100,00 kHz Power -29.57 dim Tx Total -29.57 dBm

Date: 4.0CT.2011 17:46:30

Date: 4.0CT.2011 17:49:09

BE /Port 1/ (F1) / OFDM-2TX-10 (Low Edge)

BE / Port 1/ (F3) / OFDM-2TX-10 (High Edge)

Spectrum

? Spectrum ?
Ref Level 42,00 d8m  Ofsel 22.00 0B w RBW 100 kHz Ref Level 42,00 d8m  Offsel 22.00 0B w RBW 100 FHz
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Date: 4.0CT.2011 17:26:07
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BE / Port 2/ (F1) / OFDM-2TX-10 (Low Edge)

BE / Port 2/ (F3) / OFDM-2TX-10 (High Edge)

[
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Ref Level 42.00 d8m
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Ref Level 42.00 d8m
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17:24:53

Date: 4.0CT.2011 17:43:00
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BE / Port 1/ (F2) / OFDM-2TX-20 (Low Edge)

BE / Port 1/ (F2) / OFDM-2TX-20 (High Edge)

Spectrum “V? £ ?
Ref Level 42.00 d8m Offset 22.00 dB & RBW 100 kHz Ref Level 42.00 d8m Offset 22.00 dB & RBW 100 kHz
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Date: 4.0CT.2011 17:20:23

BE / Port 2 / (F2) / OFDM-2TX-20 (Low Edge)

BE / Port 2 / (F2) / OFDM-2TX-20 (High Edge)
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3.6 Spectrum Mask Emissions

3.6.1 Limit of Spectrum Mask Emissions

Spectrum Mask Emissions (Mask B)

Emission Mask B. For transmitters that are equipped with an audio low-pass filter, the power of any emission
must be attenuated below the unmodulated carrier power (P) as follows:

(1) On any frequency removed from the assigned frequency by more than 50 percent, but not more than 100
percent of the authorized bandwidth: At least 25 dB.

(2) On any frequency removed from the assigned frequency by more than 100 percent, but not more than
250 percent of the authorized bandwidth: At least 35 dB.

(3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized
bandwidth: At least 43 + 10 log (P) dB.

Note: For the applicable limit, see FCC 90.210

3.6.2 Measuring Instruments

Refer test equipment and calibration data list in test report clause 5.

3.6.3 Test Procedures

Method of measurement:

X Refer as ANSI/TIA-603-D-2010, clause 3.2.11 for sideband measurement.

[] Refer as FCC KDB 662911, emission mask measurements is absolute limits. Emission mask must be
tested against absolute limits using techniques (1) or (2). (1) Measure and sum the spectra across the
transmitter outputs. (2) Measure and add 10 log (N) dB.

[] If using techniques (1), then measure and sum the spectra across the transmitter outputs.
[] If using techniques (2) and N transmitter outputs, then emission mask limits on each individual

output. Measure and add 10 log (N) dB.

X Refer as FCC KDB 662911, emission mask measurements is relative emission limits. When testing
emission mask against relative emission limits, tests may be performed on each output individually
without summing or adding 10 log(N) if the measurements are made relative to the in-band emissions

on the individual outputs.

[] In case a narrower measurement bandwidth was used, the following conversion formula has to be
applied: (e.qg. if reference bandwidth 1 MHz and measurement bandwidth 100 kHz, then measurement
bandwidth conversion factor is 10 dB)

B =A+ 10 log (BW,ef / BWeasured)

* Ais the value at the narrower measurement bandwidth;

* B is the value referred to the reference bandwidth;
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3.6.4 Test Setup

Spectrum Mask Emissions

Spectrum Analyzer EUT

3.6.5 Test Result of Spectrum Mask Emissions

Spectrum Mask Emissions - Power Setting 1 (Ant No. 1)

Spectrum Mask Emissions Each
RBW o
Individ o
Test Conver Limit
Worst Case Mode ) ual
o Freq. sion (FCC
Abbreviations Port1 | Port2 | Port3 | Port4 | Total Output
(FX) Factor 90.210)
Factor
(dB)
(dB)
OFDM-2TX-5 F1 Pass Pass N/A N/A N/A N/A N/A B
OFDM-2TX-5 F2 Pass Pass N/A N/A N/A N/A N/A B
OFDM-2TX-5 F3 Pass Pass N/A N/A N/A N/A N/A B
OFDM-2TX-10 F1 Pass Pass N/A N/A N/A N/A N/A B
OFDM-2TX-10 F2 Pass Pass N/A N/A N/A N/A N/A B
OFDM-2TX-10 F3 Pass Pass N/A N/A N/A N/A N/A B
OFDM-2TX-20 F2 Pass Pass N/A N/A N/A N/A N/A B
Test Result Complied

Note 1: antenna no., directional gain and power setting define in test report clause 1.1.2 and 2.3.

Note 2: worst case mode abbreviations and test frequency define in test report clause 2.1 and 2.2.
Note 3: worst case RF conducted test define in test report clause 2.4.

Note 4: EUT have 2 transmitter outputs (port 1 - port 2).

Note 5: Emission mask measurements is relative emission limits. When testing emission mask against

relative emission limits, tests may be performed on each output individually without summing or adding 10
log (N).
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3.6.6 Spectrum Mask Emissions Plots for Power Setting 1 (Ant.1)

MASK / Port 1/ (F1) / OFDM-2TX-5

MASK / Port 2/ (F1) / OFDM-2TX-5

Date: 4.0CT.2011 19:03:34
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=10.000 MMz =5£.000 MH2 20,000 kM2 3.64801 GH2 | -28.64 dim =53.33 dB =10.000 MMz =5£.000 MMz 20,000 kM2 3.6481% GHz | -29.09 dim =52.96 dB =17.96 dé
5.000 MHz | -2.500 MHz | 30,000 kHz 365000 GHz | -17.64 dibm | -42.30 dB 5.000 MHz | -2.500 MHz | 30.000 kHz 365009 GHz | -17.20 dim | -41.17 dB 16.17 do
2.500 MHz 5.000 M-z 30,000 kH2 3.65594 GH2 -9.42 dibm -34.11 dB 2.500 MHz 5.000 MHz 30,000 kH2 3.65597 GHz | -11.11 dBm 34.99 dB 9.959 da
£.000 MHz | 10.000 MHz | 30,000 kHz 3.65862 GHz | -26.79 dBm | -51.49 dB ~16.45 a8 £.000 MHz | 10.000 MHz | 30.000 kHz 3.65844 GHz | -27.26 dBm | -51.15 dB ~16.15 a8
]

Date: 4.0CT.2011 19:03:59

MASK / Port 1/ (F2) / OFDM-2TX-5

MASK / Port 2/ (F2) / OFDM-2TX-5

Date: 4.0CT.2011

o
v
Rof Level 32.00 dBm  Offsut 22,00 68 Modu Auto Sweep Rof Level 32.00 dBm  Offsub 22.00 ¢ Modu Auto Sweep
Count 77,/100 Count 100/100
@10k tax O | ek e
Tt i 5 It e
P 0L | P 0L |
20 dim 1 20 dim i
di | L di I
10 10
v . | ,Wj“"-']“‘\.l“"'""&"““ Al o | Al g st |
dem t { T dem -
10 di ! L l o ll [l L
- - -
o - i Wiy
<20 dbm }Ix.,,li" pof v Lh‘ww‘\ <20 dBm -Uw*}""“ ! s R
-
304 Il.lanM\r'-"‘ gy, P od o aisa Y Pl gl
30 Sk e il iy ey
=40 di =40 di
50 d 0 o
0 dbm 0 dbm
CF 96504 GHz 691 pts Span 20.0 MHz_ | | GF 36584 GHz 691 pts Span 20.0 MHz
Standard: partdliz-5m Standard: part9liz-5m
Tw Power 27.11 dBm Tr Bandwidth 10,000 MHz REW  30.000 kHe Tx Power 26.05 dBm Tr Bandwidth 10,000 MHz REW  30.000 kHe
Range Low | Range Up RBW Fruquency | Power Abs | Pover Bul ALimit Range Low | Range Up RBW Fruquency | Power Abs | Pover Bul ALimit
=10.000 MMz =£.000 M2 30.000 kM2 3.65292 CH2 =15.98 dim =43.08 dB ~8.08 d8 =10.000 MMz =£.000 MMz 30.000 kM2 3.65312 GH2 =22.14 dim =48.19 dB =13.19 d&
5.000 Mriz | -2.500 Mriz | 30.000 kiz 65509 GHz | -12.22 dbm | -39.33 dB 14,33 06 5.000 Mz | _-2.500 Mriz | 30,000 Kz 65509 GHz | -12.73 dbm | _-39.70 dB 14,70 g8
2.500 MH2 5.000 MHZ 30.000 kHz 3.66097 GHz -8.99 dim -36.10 dB -11.10 d8 2.500 MH2 5.000 MH2 30.000 kHz 366090 GH2 -9.51 dim -35.57 dB -10.57 da
E.000 Mz | 10.000 Mz | 30.000 kHz | 3.6638% GHz | -10.63 dbm | -46.74 dB 1174 68 £.000 Mz | 10.000 Mz | 30.000 kHz | 3.66340 GHz | -20.81 dbm | -46.85 B 11,8 8
] ]

Date: 4.0CT.2011 19:04:37

MASK / Port 1/ (F3) / OFDM-2TX-5

MASK / Port 2 / (F3) / OFDM-2TX-5

pectrum ["é"]
Ref Level 32.00 dBm  Offset 22.00 98 Mode Auto Sweep Ref Level 32.00 dBm  Offset 22.00 ¢8 Mode Auto Sweep
Count 57/100 Count 63/100
@10k Max | [@zek eax
il | il |
20 dBmr | | 20 dBmr I
dl J dl | !
10 10
d | e ..-:‘-V'Af]‘--—‘ d | i J @MU'“MJH_L |
O dim T ud 0 dém f i
o J | I - / L
I N L_,f“
20 dim _,:LM"L e . AM i LUJ}’J_L,"_L,IN'
I g, b g
a0d TS o Wl aee Wita ol
o Sl S
M !
40 d
S0 d a0 o
60 diém- 60 diém-
CF 3.6084 GHz 691 pts Span 20.0 MHz CF 3.6084 GHz 691 pts Span 20.0 MHz
Standard: part90z-5m Standard: part90z-5m
Tx Power 24.20 dBm Tx Bandwidth  10.000 MHz RBW  30.000 kHz Tx Power 26.77 dBm Tx Bandwidth  10.000 MHz REBW 30.000 kMz
Range Low | Range Up REW Fruguency Power Abs | Poveer Rel ALimnit Range Low | Range Up REW Frogquency Power Abs | Poveer Rel ALimnit
=10.000 MMz =£.000 M2 20,000 kM2 366330 GHz | =23.16 diém =47.44 di =12.44 d& =10.000 MMz =£.000 MMz 30.000 kM2 3.66292 GH2 | -18.57 dim =45.34 di =10.34 d&
5.000 MHz 2.500 MMz | 30,000 kHz 3.66414 GHz 14.09 dim 39.30 di 13.39 0@ 5.000 MHz 2.500 MMz | 30.000 kHz 3.66305 GHz 12.05 dim 39.62 di 14.62 d
2.500 MH2 5.000 MHZ 30,000 kH2 3.67094 GH2 | -11.23 dim -35.52 dB -10.52 d8 2.500 MH2 5.000 MH2 30.000 kHz 3.67103 GH2 -8.92 dim -35.68 dB -10.68 dB
£.000 MHz | 10.000 Mz | 20,000 kM2 367417 GHz | =22.42 dBm | -46.70 dB =11.70 d8 £.000 Mz | 10.000 MMz | 30.000 kM2 367383 GHz | =14.22 dBm | -40.99 dB =£.50 ¢8
4 4
Date: 4.0CT.2011 19:05:40 Date: 4.0CT.2011 19:06:02
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SPOATON LAB.

FCC Test Report

Report No. : FR192719

MASK / Port 1/ (F1) / OFDM-2TX-10

MASK / Port 2 / (F1) / OFDM-2TX-10

Date: 4.0CT.2011 19:01:12

Spectrum [ué':]
Ref Level 32.00 dBm Offsel 22,00 d8 Mode Auto Sweep Ref Level 32.00 dBm Offset 22,00 d8 Mode Auto Sweep

Count 74/100 Count 100,100
@10 Max @10 Max

T e TRES T e T f 2
e i 1< 08
20 db |
10 d ' 10 d
d L, " d Lo
O dim |r"'|' vy O dim T T
10 1 20,
i | ,\*‘ g
-20 dBm: M 0ot -20 dBm:
A LT ) 4\‘..1',_ L
30 d . 30 d
] S

RN e O P Y o
50 d 50 d

50 dbm: 50 dbm:

CF 3,658+ GHz 691 pts Span 50.0 MHz CF 3,658+ GHz 691 pts Span 50.0 MHz

Standard: partanz-10m Standard: partanz-10m
Tx Power 24.71 dBm Ti Bandvidth 10000 MHz RBW 30,000 kHz T Power 23.95 dBm Ti Bandvidth 10000 MHz RBW 30,000 kHz

Range Lov | Range Up RBW Froquency | Pover Abs | Pover Rel ALimit. Range Love | Range Up RBW Froquency | Pover Abs | Pover Rel ALimit.

25,000 MHz | 10,000 MMz | #0.000 kHz 3.04807 GHz | -28.06 dbm | -52.77 d& <17.77 08 25,000 Mz | 10,000 MMz | 30,000 kHz 3.04004 GHz | -22.71 dbm | -a8.66 db <1168 08

10.000 MHz | -5.000 Mz | 30,000 kHz 3.65307 GHz | -13.%3 dbm | -30.1% dB 13,14 du 10.000 Miz | -5.000 Mz | 30,000 kHz 3.65336 GHz | -10.92 dbm | -42.87 dB 17.67 do

5.000 MHz | 10000 Mez | 30,000 kilz 366358 GHz | -15.78 dbm | -40.49 dB -15.49 d& 5.000 Mz | 10000 Mz | 30,000 kHz 3.66340 GHz | -16.59 dBm | -40.54 dB -15.54 48
10.000 MHz | 25.000 MHz | 30,000 kHz 366851 GHz | -24.31 dBm | -43.02 dB 14,02 g8 10,000 MHz | 25.000 MHz | 30.000 kHz 366851 GHz | -23.54 dBm | _-47.48 dB 12,45 g8
]

Date: 4.0CT.2011 19:00:10

MASK / Port 1/ (F2) / OFDM-2TX-10

MASK / Port 2 / (F2) /| OFDM-2TX-10

Date: 4.0CT.2011 18:59:19

o
v
Ref Level 32.00 dBm  Offset 22.00 d8 Mode Auto Sweep Ref Level 32.00 dBm  Offset 22.00 d8 Mode Auto Sweep
Count 81,100 Count 100,100
@10 Max @10 Max
= T TR = T TR
1< 08 1< 08 |
20 dBm | 20 dBm
10 d 10 d
1 | d A
dém # 0 dim
@ |r i T -
20.d 20, \
-20 dim 4 uf -20 dBm: L
20 e 1'M 50 d W, L1 | |
e L el s o - TR l“‘v‘b%w]lm ",
50 d 50 d
-60 dim: -60 dim:
CF 3.6634 GHz 691 pts Span 50.0 MHz CF 3.6634 GHz 691 pts Span 50.0 MHz
Standard: partanz-10m Standard: partanz-10m
Tx Power 24.26 dBm T Bandwidth  10.000 MHz RBW  30.000 kHz Tx Power 23.96 dBm T Bandwidth  10.000 MHz RBW  30.000 kHz
Range Low | Range Up REW Frogquency | Power Abs | Poveer Rel ALimit Range Low | Range Up REW Frogquency | Power Abs | Poveer Rel ALimit
25,000 MHz | 10,000 MMz | #0.000 kHz 3.65336 GHz | -27.85 dbm | -52.11 d8 <17.11 08 25,000 Mz | 10,000 MMz | 30,000 kHz 3.65228 GHz | -25.08 dbm | -99.04 db <14.04 08
10.000 Msiz 5.000 MHz | 30.000 kMz 3.65431 GHz 16.69 dim 40.95 dB 15.95 d@ 10.000 Msiz 5.000 MMz | 30.000 kHz 3.65022 GHz 19.26 dim 43.22 dB 19.22 d@
5.000 MHz | 10000 Mez | 30,000 kilz 3.66840 GHz | -15.99 dbm | -40.25 dB -15.25 d8 5.000 Mz | 10000 Mz | 30,000 kHz 366016 GHz | -14.06 dém | -38.02 dB -13.02 d8
10.000 Mz | 25.000 MHz | 30.000 kM2 367373 GHz | -25.66 dBm | -49.92 dB =14.52 d8 10.000 Mz | 25.000 MMz | 30.000 kM2 3.68104 GHz | -25.51 dBm | -49.47 dB =14.47 ¢8
]

Date: 4.0CT.2011 18:58:46

MASK / Port 1/ (F3) / OFDM-2TX-10

MASK / Port 2/ (F3) / OFDM-2TX-10

Spactrum

Ref Level 32.00 dBm  Offset 22.00 d8 Mode Auto Sweep Ref Level 32.00 dBm  Olffset 22.00 08 Mode Auto Sweep
Count 100/100 Count 100/100
@10 Max @10 Max
Tt GioTE TRES Tt GioTE TEET
13 e e i
20 di i
10 10 d
o o o don i
I[ﬂh!u.. .)--Js.l ' T
10 di 1
J) 1 fi |
-20 dem: ' W — -20 dim \"LM
Al
o | Jlf "yl | o pimid o]
Tl
N—— " J‘-J-\w"'ﬂ‘}"} 'J'lw..g.- e deibeal i — — e bk T Y
S0 di S0 di
0 dim 0 dim
CF 3,6064 GHz 691 pts Spon 50.0 MHz CF 3,6064 GHz 691 pts Spon 50.0 MHz
Standard: part902-10m Standard: part902-10m
T Power 21.66 dBm Tx Bandwidth 10000 MHz ROW 30000 kHz T Power 25.72 dBm Tx Bandwidth 10000 MHz ROW 30000 kHz
Range Low | Range Up REW Froquency | Power Abs | Pover Rel ALimit Range Low | Range Up REW Froquency | Power Abs | Pover Rel ALimit
=25.000 MMz | =10.000 MH2 20,000 kM2 365800 GH2 | =34.02 diém =55.68 di =20.68 dé =25.000 MMz | =10.000 MMz 20,000 kM2 365728 GHz | =26.37 diém =52.08 di =17.08 d&
10.000 Mz | -5.000 Mz | 30,000 kiz 3.66336 GHz | -10.04 dbm | -40.50 dB 15.50 db 10.000 Mz | -5.000 Mz | 30,000 kHz 3.66336 GHz | -10.14 dbm | -43.96 dB 16,56 db
5.000 M-z 10.000 Mz 30,000 kH2 3.67373 GHz | -18.51 dim -40.17 dB -15.17 d8 5.000 M-z 10.000 WH2 30,000 kH2 3.67358 GH2 | -16.73 dim -42.44 dB -17.44 di
10,000 MHz | 25.000 Wiz | 30,000 kHz 367016 GHz | -25 56 dim | -47.21 dB 1271 68 10,000 MHz | 25.000 MHz | 30,000 kHz 367081 GHz | -24.0% dim | -50.66 dB 1566 g8
Date: 4.0CT.2011 18:58:12 Date: 4.0CT.2011 18:57:28
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SPOATON LAB.

FCC Test Report

Report No. : FR192719

MASK / Port 1/ (F2) / OFDM-2TX-20

MASK / Port 2 / (F2) /| OFDM-2TX-20

Spactrum 2 (x]
Ref Level 32.00 dBm

Offset 22.00 d8

Mode Auto Sweep

Rel Level 32.00 dBm

Offset 22.00 d8

Spectrum 2 (%)

Tx Bandwidth  10.000 MHz

REBW 30.000 kMz

Mode_Aulo Sweep
A = T T T
P 200 I 1 P 200 I ]
20 o | | 20 o 1 |
10 dbar t 10 diar | -
| L ; | smadik lJ*lH" .
0 dem '-ﬂd\m fink 0 dm. f e [
|
10-08 o
] / W
=20 dBm ,JW'- =20 dBm ¥ "HN n
20 o - L 20 o “WJ'_MJ s arbialy b -
e A ir )
[ [ R e Mucngih i P i ST
40 di 40 di
S0 di S0 di
60 di 60 di
CF 3.6634 GHz 691 pts Spon 80.0 MHz CF 3.6634 GHz 691 pts Spon 80.0 MHz
Standard: part90z-30em
T Power 24.72 dBm

Standard: partd0z-20m

T Power 25.95 dBm Tw Bandwidth 10,000 MHz RDW 30000 kHz
Range Low | Range Up REW | Froquency | Power Abs | Power Rel ALimit Range Low | Range Up REW | Froquency | Power Abs | Power Rel ALimit
=40.000 M2 | =20.000 MH2 20,000 kM2 3.64204 CH2 =29.83 dim =54.55 dB =19.55 d& =40.000 Mz | =20.000 MH2 30.000 kM2 3.84230 CH2 =28.41 dim =54.36 dB =19.36 d&
20.000 Mz | -10.000 MHz | 30,000 kHz 365230 GHz | -10.36 dim | -43.00 dB 16,00 0o 20.000 Mz | -10.000 Mz | 30,000 kHz 3.65323 GHz | -20.09 dbm | -46.03 dB 21.03 do
10.000 M-z i 20.000 MHz 30.000 kHz | 3.68160 GH2 -14.59 dim -39.31 dB -14.31 d8 10.000 MH2 20.000 M-z 30.000 kHz i 3.67357 GH2 -10.00 dim -35.95 dB -10.95 d8
20,000 Mz | 40.000 Muz | 30.000 kHz 3.68450 GHz | -20.03 dBm | _-45.65 dB ~10.65 g8 20,000 Mz | 40.000 Mz | 30.000 kHz 3.68887 GHz | -20.50 dim | _-45.54 dB 1154 a8
Date: 4.0CT.2011 17:05:15 Date: 4.0CT.2011 17:05:50
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seomion tas.  FCC Test Report Report No. : FR192719

3.7 Frequency Tolerance

3.7.1 Limit of Frequency Tolerance

Frequency Tolerance Limit

Refer as FCC 90.213 To be specified in the station authorization

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

3.7.2 Measuring Instruments
Refer test equipment and calibration data list in test report clause 5.
3.7.3 Test Procedures

Method of measurement: Refer as ANSI/TIA-603-D-2010, clause 3.2.2.

3.7.4 Test Setup

Frequency Tolerance

=

Spectrum Analyzer

3.7.5 Frequency Tolerance with Varying Supply Voltage

Temperature vs. Frequency Tolerance

Test Date Oct. 05, 2011
Test Frequency F2
Transmit Time (min) 10
Refer Frequency (MHz) 3663.4
20 °C Vnom 3663.4053
20 °C Vmin 3663.4053
20 °C Vmax 3663.4053
Maximum Frequency Tolerance (ppm) 1.45
Frequency Tolerance limit To be specified in the station authorization
Complied Limit Complied
Test Date Oct. 05, 2011

Note: EUT operational condition (normal and extreme) refer as test report clause 1.1.4.
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SPOARTON LAB. FCC Test Report

Report No. : FR192719

3.7.6 Frequency Tolerance with Respect to Ambient Temperature

Temperature vs. Frequency Tolerance

Test Date Oct. 05, 2011
Test Frequency F2
Transmit Time (min) 10
Refer Frequency (MHz) 3663.4

50 °C Vnom 3663.4066
40 °C Vnom 3663.4186
30°C Vnom 3663.4216
20°C Vnom 3663.4198
10°C Vnom 3663.4120
0°C Vnom 3663.4053
-10 °C Vnom 3663.3964
-20 °C Vnom 3663.3892
-30 °C Vnom 3663.3856

Maximum Frequency Tolerance (ppm) 5.90

Frequency Tolerance limit

To be specified in the station authorization

Complied Limit

Complied

Note: EUT operational condition (normal and extreme) refer as test report clause 1.1.4.

SPORTON INTERNATIONAL INC.
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SPOATON LAB.

FCC Test Report

Report No. : FR192719

4
4.1

Maximum Permissible Exposure

Maximum Permissible Exposure

4.1.1 Limit of Maximum Permissible Exposure

Limits for Occupational / Controlled Exposure

Averaging Time

Frequency Range Electric Field Magnetic Field Power Density (S) ERHE or S
(MHz) Strength (E) (V/m) | Strength (H) (A/m) (mW/ cm?)
(minutes)

0.3-3.0 614 1.63 (100)* 6

3.0-30 1842/ f 489 /f (900 / f)* 6

30-300 61.4 0.163 1.0 6

300-1500 F/300 6

1500-100,000 5 6

Limits for General

Population / Uncont

rolled Exposure

Averaging Time

Frequency Range Electric Field Magnetic Field Power Density (S) EPHP or S
(MHz) Strength (E) (V/m) | Strength (H) (A/m) (mW/ cm?)
(minutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f)* 30
30-300 27.5 0.073 0.2 30
300-1500 F/1500 30
1500-100,000 1.0 30
Note 1: f = frequency in MHz ; *Plane-wave equivalent power density
Note 2: For the applicable limit, see FCC 1.1310
4.1.2 MPE Calculation Method
E2

E (Vim) = —V?’OX;XG

E = Electric field (V/m)

G = EUT Antenna numeric gain (numeric)

The formula can be changed to

30xPxG
377 xd?

Pd =

Power Density: Pd (W/m?) =

377

P = RF output power (W)

d = Separation distance between radiator and human body (m)

SPORTON INTERNATIONAL INC.

TEL : 886-2-2696-2468
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seomion tas.  FCC Test Report Report No. : FR192719

4.1.3 Result of Maximum Permissible Exposure

Maximum Permissible Exposure - Power Setting 1 (Ant No. 1)

Total User and Power
. ] EIRP ) Power ]
Worst Case Mode |Test Freq.| Cond. Dir. Gain EUT Min. ) Density
o ) Power ] Density o
Abbreviations (FX) Power (dBi) Distance ) Limit
(dBm) (mW/cm®) )
(dBm) (cm) (mW/cm?)
OFDM-2TX-5 F1 20.44 15.01 35.45 20 0.6982 1
OFDM-2TX-5 F2 20.02 15.01 35.03 20 0.6338 1
OFDM-2TX-5 F3 20.01 15.01 35.02 20 0.6323 1
OFDM-2TX-10 F1 20.88 15.01 35.89 20 0.7726 1
OFDM-2TX-10 F2 20.69 15.01 35.70 20 0.7395 1
OFDM-2TX-10 F3 19.73 15.01 34.74 20 0.5929 1
OFDM-2TX-20 F2 20.63 15.01 35.64 20 0.7294 1
Test Result Complied

Note 1: antenna no., directional gain and power setting define in test report clause 1.1.2 and 2.3.
Note 2: worst case mode abbreviations and test frequency define in test report clause 2.1 and 2.2.
Note 3: worst case RF conducted test define in test report clause 2.4.

Note 4: EUT have 2 transmitter outputs (port 1 - port 2).
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SPOATON LAB.

FCC Test Report

Report No. : FR192719

5 Test Equipment and Calibration Data
Instrument Manufacturer Model No. Serial No. Spec. Cellloriion Callbrgﬂon Remark
Date Until
EMI Test 9kHz ~ Conduction
Receiver R&S ESCS 30 100377 2 75GHz Sep. 14, 2011 | Sep. 14, 2012 (CO01-CB)
FCC-LISN-50-1 150kHz ~ Conduction
LISN F.C.C. 6.2 04083 100MHz Oct. 28,2010 | Oct. 28, 2011 (CO01-CB)
Conduction
V- LISN Schwarzbeck NSLK 8127 8127-478 9K ~ 30MHz Nov. 16, 2010 | Nov. 16, 2011 (CO01-CB)
PULSE Conduction
- ~ Jan. 04, 2012
LIMITER R&S ESH3-z2 100430 9K~30MHz Jan. 04, 2011 (CO01-CB)
0.15MHz~30M Conduction
COND Cable - Cable - Hy Dec. 04, 2010 | Dec. 04, 2011 (CO01-CB)
BILOG Radiation
ANTENNA Schaffner CBL6112D 22021 20MHz ~ 2GHz | Oct. 17,2010 | Oct. 17, 2011 (03CH01-CB)
750MHz~18GH Radiation
Horn Antenna EMCO 3115 00075790 7 Nov. 22, 2010 | Nov. 22, 2011 (03CH01-CB)
SCHWARZBEA 15GHz ~ Radiation
Horn Antenna K BBHA 9170 BBHA9170252 40GHz Oct. 08, 2010 | Oct. 08, 2011 (03CHO1-CB)
. . 0.1MHz ~ Radiation
Pre-Amplifier Agilent 8447D 2944A10991 13GHz Nov. 17, 2010 | Nov. 17, 2011 (03CH01-CB)
- . 1GHz ~ Radiation
Pre-Amplifier Agilent 8449B 3008A02310 26.5GHz Nov. 23, 2010 | Nov. 23, 2011 (03CH01-CB)
o 26.5GHz ~ Radiation
Pre-Amplifier WM TF-130N-R1 923365 40GHz Jul. 29, 2011 Jul. 29, 2012 (03CHO1-CB)
Spectrum N Radiation
analyzer R&S FSP 100304 9kHz ~ 40GHz | Nov. 22,2010 | Nov. 22, 2011 (03CHO1-CB)
EMI Test 9KHz ~ Radiation
Receiver R&S ESCS 30 100355 2 75GHz Mar. 22, 2011 | Mar. 22, 2012 (03CH01-CB)
Loop Antenna Teseq HLA 6120 24155 9 kHz - 30 MHz | Sep. 09, 2010* | Sep. 09, 2012+ | _Radiation
et et (03CH01-CB)
Radiation
Turn Table INN CO CO 2000 N/A 0 ~ 360 degree N/A N/A (03CH01-CB)
Radiation
Antenna Mast INN CO C02000 N/A Im-4m N/A N/A (03CHO1-CB)
RF Cable-low Woken Low Cable-1 N/A 30 MHz - 1 GHz| Nov. 17, 2010 | Nov. 17, 2011 | Radiation
e b (03CH01-CB)
. . 1 GHz -26.5 Radiation
RF Cable-high Woken High Cable-1 N/A GHz Nov. 17, 2010 | Nov. 17, 2011 (03CH01-CB)
. . 1 GHz -26.5 Radiation
RF Cable-high Woken High Cable-2 N/A GHz Nov. 17, 2010 | Nov. 17, 2011 (03CHO1-CB)
RF Cable-high Woken High Cable-3 N/A 1 GHz - 40 GHz| Nov. 17, 2010 | Nov. 17, 2011 | Radiation
9 g - L0 (03CHO1-CB)
RF Cable-high | Woken High Cable-4 N/A 1 GHz - 40 GHz| Nov. 17, 2010 | Nov. 17, 2011 |  Radiation
T T (03CHO01-CB)
Spectrum R&S FSP30 100023 | 9KHz~30GHz | Mar. 15, 2011 | Mar. 15, 2012 | Conducted
analyzer (THO1-CB)
Spectrum R&S FSV30 101026 9KHz~30GHz | Jul. 27,2011 | Jul. 27,2012 | Conducted
analyzer e e (THO1-CB)
EPM-P Series . 50MHz - Conducted
Power Metter Agilent E4416A GB41291199 18GHz Sep. 09, 2011 | Sep. 09, 2012 (THO1-CB)
Peak an Avg . 50MHz — Conducted
Power Sensor Agilent E9327A US40442088 18GHz Sep. 09, 2011 | Sep. 09, 2012 (THO1-CB)
Thermo-Hygro 5 Conducted
Meter N/A HC 520 #1 15~70 degree | Nov. 02,2010 | Nov. 02, 2011 (THO1-CB)
RF Power Conducted
Divider HP 11636A 00306 2GHz ~ 18GHz N/A N/A (THO1-CB)
RF Power Conducted
Splitter Anaren 44100 1839 2GHz ~ 18GHz N/A N/A (THO1-CB)
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seanron as.  FCC Test Report Report No. : FR192719
Instrument Manufacturer Model No. Serial No. Spec. Cal:;);?éion Cal{?r:g:ion Remark
Rgp';?t‘é"fr Anaren 42100 17930  [2GHz ~ 18GHz N/A N/A goﬁgf_%%‘;
RF Cable-high | Woken High Cable-7 - 1 GHz 265 1 Nov. 17,2010 | Nov. 17, 2011 E:Tolfgfcct%‘;'
RF Cable-high | Woken High Cable-8 - LOHZ - 255 | Nov. 17,2010 | Nov. 17, 2011 (CTog‘gf_%eB‘;
RF Cable-high | Woken High Cable-9 - L GHz 265 | Nov. 17,2010 | Nov. 17, 2011 (CTOJSE-%%(;
RF Cable-high | Woken | High Cable-10 - LGRZ 255 | Nov. 17,2010 | Nov. 17, 2011 (CT",SSE_%%‘;
RF Cable-high | Woken | High Cable-11 - 1 GHéH‘ZZG'S Nov. 17, 2010 | Nov. 17, 2011 (CTOFr"gl“_%%‘;
RF Cable-high | Woken | High Cable-12 - 1 GHz 265 | Nov. 17, 2010 | Nov. 17, 2011 (CTOJSE-%%(;
RF Cable-high | Woken | High Cable-13 - LGz 265 | Nov. 17, 2010 | Nov. 17, 2011 goggf_cct%‘;'
Power Sensor Anritsu MA2411B 0917223 3OOMH§~4OGH Sep. 13, 2011 | Sep. 13, 2010 (CToﬁgf%%C;
Power Meter Anritsu ML2495A 1035008 |3OOMAZT40CH ) e, 08, 2011 | sep. 08, 2012 E:To;gf_%%?
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6 Certification of TAF Accreditation

HMEZEAZERBESS

Taiwan Accreditation Foundation

O
Certificate No, : L1190-110702

Certificate of Accreditation

This is to certify that

Sporton International Inc.

EMC & Wireless Communications Laboratory

I No.52, Hwa Ya 1st Road, Hwa Ya Technology Park, Kwei-Shan Hsiang, Tao Yuan Hsien,
Taiwan, R.O.C.

is accredited in respect of laboratory

I Accreditation Criteria  : ISO/IEC 17025:2005
Accreditation Number * 1190
Originally Accredited . December 15, 2003
Effective Period - January 10, 2010 to January 09, 2013
Accredited Scope + Testing Field, see described in the Appendix
Specific Accreditation : Accreditation Program for Designated Testing Laboratory
Program for Commodities Inspection

Accreditation Program for Telecommunication Equipment
Testing Laboratory

Accreditation Program for BSMI Mutual Recognition
Arrangment with Foreign Authorities

a = San Cfm

Jay-San Chen
President, Taiwan Accreditation Foundation
Date : July 02, 2011

P1, total 22 pages

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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