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Summary of Test Result

MIC Regulations Requirements

g;‘::’sr; RAeaiglt:- Description Measured Result

1.1.6 ORE:49.20 |Communication Method half duplex operation Complied
1.1.6 ORE:49.20 |Modulation Method OFDM Complied
1.1.6 ORE:49.20 |Signal Transmission Rate refer to type specification Complied
1.1.1 RLE:6 Frequency Band refer to RF info. Complied
3.1 ORE:5 Frequency Error refer to test data within 20ppm Complied
3.2 ORE:6 Occupied Bandwidth refer to test data Complied
3.3 ORE:49.20 |Antenna Power, EIRP Power refer to test data Complied
3.3 ORE:14 Antenna Power Error refer to test data Complied
3.4 ORE:49.20 |Adjacent Channel Power refer to test data Complied
3.5 ORE:49.20 | Transmitter Out-band Emissions |refer to test data Complied
3.6 ORE.:7, Table 3 | Transmitter Spurious Emissions | refer to test data Complied
3.7 ORE:24 Receiver Spurious Emissions refer to test data Complied
3.8 TR:9 Identification Code 48 bits Complied
3.9 ORE:49.20 | Transmission Burst Length <4ms Complied
3.10 TR:9 Carrier Sense refer to test data Complied
3.1 ORE:49.20 |EUT Construction Protection Shielded Case Complied

- ORE:49.20 |Transmit Power Control (TPC) n/a or W53 > 3dB NA

- NT No.368,2011 | DFS — Master Device refer to test data NA

RLE: Radio Law Enforcement Regulations
ORE: Ordinance Regulating Radio Equipment
TR: Terminal and Other Equipment Regulations
NT: Notification of the Ministry of Internal Affairs and Communications

SPORTON INTERNATIONAL INC.
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Revision History

Report No. Version Description Issued Date

JR373103XW Rev. 01 Initial issue of report Sep. 25, 2013
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SPORTON LAB. MIC Test RepOI’t Report No. : JR373103XW
1 General Description
1.1 Information
111 Frequency Band
Frequency Band
X (20MHz) - 5180, 5200, 5220, 5240 MHz
X (40MHz) - 5190, 5230MHz
[l (80MHz) - 5210MHz
1.1.2 RF General Information
RF General Information for Category XW (W52)
IEEE Std. Ch. Number of Antenna
Rzr:q:?af-l);) 802.11 Frequency ﬁzi?;:'! Transmit Power (m\IIE\;KIIPHz)
g Protocol (MHz) Chains (N1x) | (mW/MHz)
5150-5250 a 5180-5240 36-48 [4] 1 1.75 8.08690
5150-5250 n (HT20) 5180-5240 36-48 [4] 2 1.69 7.79625
5150-5250 n (HT40) 5190-5230 38-46 [2] 2 0.77 3.52951
Note 1: 802.11a/n uses a combination of OFDM-BPSK, QPSK, 16QAM, 64QAM modulation.
SPORTON INTERNATIONAL INC. Page No. : 50f 27
TEL : 886-3-327-3456 Report Version : Rev. 01

FAX : 886-3-327-0973




SPOARTON LAB. MIC Test Report

Report No. : JR373103XW

1.1.3 Antenna Information

Antenna Category

Equipment placed on the market without antennas

[
X

Integral antenna (antenna permanently attached)

X Temporary RF connector provided

[ 1 No temporary RF connector provided
Transmit chains bypass antenna and soldered temporary RF connector provided for connected
measurement. In case of conducted measurements the transmitter shall be connected to the
measuring equipment via a suitable attenuator and correct for all losses in the RF path.

X] |External antenna (dedicated antennas)

Antenna General Information

No. Ant. Cat. Ant. Type Brand Model Gain (ggj)
1 External Dipole Lct FDE_ACBSMA-BGP 5
2 Integral Printed SparkLAN WUBR-508N 6.64
1.1.4 Type of EUT
Identify EUT

Presentation of Equipment

[] Production ; [X] Pre-Production ; [] Prototype

Type of EUT

Stand-alone

X
[

Combined Equipment - Brand Name / Model No.:

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

Host System - Brand Name / Model No.:

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

[] |Other:

1.1.5 EUT Operational Condition

Supply Voltage [l AC mains X DC

Type of DC Source [] Internal DC supply |[X] System [] Battery
SPORTON INTERNATIONAL INC. Page No. . 6 of 27
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1.1.6 Type Specifications

No. 3 Type Specifications

1 Communication Method

Semi-duplex

2 Transmitter

(1) Rated Output

Refer test report clause 1.1.2 antenna power

(2) Freq. Range of
Radio Wave

Refer test report clause 1.1.1 frequency band and
1.1.2 channel

(3) Oscillation

Synthesizer with Crystal Oscillation (40MHz)
(Zero IF)

(4) Modulation

OFDM:

D1D (16QAM,64QAM),

G1D (BPSK, QPSK)

Max. Signal Transmission Rate:

11a = 54 Mbps

11n

BWen 20MHz = 130Mbps (MCS8; Nss=2)
BWen 40MHz = 270Mbps (MCS8; Nss=2)

3 Manufacturer (Brand)
Information

Manufacturer (Brand)

Model Type or Name Serial Number

SparkLAN

WUBR-508N n/a

4 Antenna

Type, Structure, Gain refer antenna report and test report clause 0.

Classification and
Model Name of
Auxiliary Equipment

Protection Against Interference
Automatic Transmission/reception of ID code
(Radio equipment law article 9-4, item 9 is carrier sensing.

6 Other Type
Specifications Items

Other design specifications that are not mentioned under above item 1 to 5 all
comply with the technical standard stipulated by the 3rd section of radio law.

7 Attached Drawing

Radio Equipment System Diagram, Schematic Diagram, Layout

8 Reference Information

Antenna Impedance : 50Q

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-327-0973
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SPORTON LAB. MIC Test RepOI’t Report No. : JR373103XW

1.2 Support Equipment

Support Equipment

No. Equipment Brand Name Model Name Serial No.
1 Notebook DELL Insprion 6400 DoC

1.3 Testing Applied Standards

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

. MIC Ordinance Regulating Radio Equipment Article 49.20

. MIC Notice No.88 Appendix No.45

1.4 Testing Location Information

Testing Location

No. 52, Hwa Ya 1st Rd., Hwa Ya Technology Park, Kwei-Shan Hsiang,

] |HWAYA |ADD Tao Yuan Hsien, Taiwan, R.O.C.

TEL : 886-3-327-3456 FAX : 886-3-327-0973
Test Condition Test Site No. Test Engineer Test Environment Test Date
RF Conducted THO6-HY Shiming 24.6°C /1 62% Sep. 05, 2013

1.5 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
Radio frequency +8.7 X107 +1X10°
RF output power, conducted 10.63 dB +1.5dB
RF power radiated +2.59 dB 16 dB
Spurious emissions, conducted 30 — 1000 MHz +0.51 dB +3 dB
1-18 GHz +0.67 dB +3 dB
18 — 26 GHz +0.83 dB +3 dB
Spurious emissions, radiated 30 — 1000 MHz +2.28 dB +6 dB
1-18 GHz 1+2.59 dB 16 dB
18 — 26 GHz +2.87 dB +6 dB
Temperature +0.8 °C +1°C
Humidity 13 % 5%
Time £1.42 % +10 %
SPORTON INTERNATIONAL INC. Page No. : 80of 27
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2 Test Configuration of EUT
21 The Worse Case Modulation Configuration
Worst Modulation Used for Conformance Testing
Modulation Mode Transmit Chains (Ntx) Data Rate / MCS Worst Data Rate / MCS
11a,6-54Mbps 1 6-54Mbps 6Mbps
HT20, M8-15 2 M8-15 M8
HT40, M8-15 2 M8-15 M8
2.2 The Worse Case Power Setting Parameter
The Worst Case Power Setting Parameter
Test Software Version |RT5x7xQAV1.0.5.9
Test Frequency (MHz)
Modulation Mode N1x NCB: 20MHz NCB: 40MHz
5180 5200 5240 5190 5230
11a,6-54Mbps 1 25 25 27 - -
HT20, M8-15 2 25/24 25/24 2A /26 - -
HT40, M8-15 - - - 26/24 28/25
SPORTON INTERNATIONAL INC. Page No. : 9of 27
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2.3 The Worst Case Measurement Configuration

Tests Item Frequency Error

Test Condition Conducted measurement at transmit chains.

Modulation Mode Un-modulation

Tests Item Occupied Bandwidth, Antenna Power, Antenna Power Error, EIRP Power,
Adjacent Channel Power, Transmitter Out-band Emissions,

Transmitter Spurious Emissions, Receiver Spurious Emissions,
Transmission Burst Length, Identification Code, Carrier Sense,

Test Condition Conducted measurement at transmit chains.

Modulation Mode 11a, HT20, HT40

SPORTON INTERNATIONAL INC. Page No. : 10 of 27
TEL : 886-3-327-3456 Report Version : Rev. 01
FAX : 886-3-327-0973
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24 Test Setup Diagram

Test Setup Diagram

SA EUT

SPORTON INTERNATIONAL INC. Page No. : 11 of 27
TEL : 886-3-327-3456 Report Version : Rev. 01
FAX : 886-3-327-0973



SPOARTON LAB. MIC Test Report

Report No. : JR373103XW

3 Test Result
3.1 Frequency Error

3.1.1 Frequency Error Limit

Frequency Error Limit

<+ 20 ppm

3.1.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.1.3 Test Procedures

Test Method

Measuring Equipment Conditions MIC Notice No.88 Appendix No.43, clause 3.2

Conditions of Equipment under Test | MIC Notice No.88 Appendix No.43, clause 3.3

Measuring Operation Procedures MIC Notice No.88 Appendix No.43, clause 3.4

Presentation of Results MIC Notice No.88 Appendix No.43, clause 3.5

Other Conditions MIC Notice No.88 Appendix No.43, clause 3.6

3.1.4 Test Setup

Frequency Error

[mj i EUT
Spectrum
Analyzer
3.1.5 Test Result of Frequency Error
Appendix Mode Item
C Un-modulation 2
SPORTON INTERNATIONAL INC. Page No. : 12 of 27
TEL : 886-3-327-3456 Report Version : Rev. 01

FAX : 886-3-327-0973
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. 1 JR373103XW

3.2 Occupied Bandwidth
3.2.1 Occupied Bandwidth Limit

Occupied Bandwidth Limit

(BWen 20MHZz) [W52/W53] - < 18MHz (OFDM, DSSS, Other);
(BWen 20MHZz) [W56] - < 19.7MHz (OFDM, DSSS, Other);
(BWeh 40MHZz) - < 38MHz (OFDM);

(BWeh 80MHz) - < 78MHz (OFDM);

(BWenh 160MHz - contiguous) - < 158MHz (OFDM)

(BWeh 80+80MHz - non-contiguous) - < 78MHz (OFDM)

3.2.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.2.3 Test Procedures

Test Method

Measuring Equipment Conditions MIC Notice No.88 Appendix No.43, clause 4.2

Conditions of Equipment under Test | MIC Notice No.88 Appendix No.43, clause 4.3

Measuring Operation Procedures MIC Notice No.88 Appendix No.43, clause 4.4

Presentation of Results MIC Notice No.88 Appendix No.43, clause 4.5

Other Conditions MIC Notice No.88 Appendix No.43, clause 4.6

3.2.4 Test Setup

Occupied Bandwidth

(=

Spectrum
Analyzer

3.2.5 Test Result of Occupied Bandwidth

Appendix Mode

Item

C 11a, HT20, HT40

SPORTON INTERNATIONAL INC. Page No.
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SPORTON LAB. MIC Test RepOI’t Report No. : JR373103XW
3.3 Antenna Power, Antenna Power Error and EIRP Power
3.3.1 Antenna Power, Antenna Power Error and EIRP Power Limit
Antenna Power Limit (mW/MHz)
(BWeh 20MHZz) - <10; (BWeh 40MHZz) - <5; (BWeh 80MHz) - <2.5; (BWen 160MHz) - <1.25;
Antenna Power Error Limit (%)
+20% ~ -80%
EIRP Limit (mW/MHz)
(BWeh 20MHZz) - <10 ; (BWen 40MHz) - <5 ; (BWeh 80MHZ) - <2.5 ; (BWeh 160MHZ) - <1.25
3.3.2 Measuring Instruments
Refer a test equipment and calibration data table in this test report.
3.3.3 Test Procedures
Test Method
Measuring Equipment Conditions MIC Notice No.88 Appendix No.43, clause 6.2
Conditions of Equipment under Test | MIC Notice No.88 Appendix No.43, clause 6.3
Measuring Operation Procedures MIC Notice No.88 Appendix No.43, clause 6.4
Presentation of Results MIC Notice No.88 Appendix No.43, clause 6.5
Other Conditions MIC Notice No.88 Appendix No.43, clause 6.6
SPORTON INTERNATIONAL INC. Page No. : 14 of 27
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3.3.4 Test Setup

Antenna Power, Antenna Power Error

i J—] |
IF Out [__ ~—*_&« RFIn L s |

=]

Spectrum Analyzer

R e

Sional Generator

Spectrum
Analyzer

Power Meter

3.3.5 Test Result of Antenna Power, Antenna Power Error and EIRP Power

Appendix Mode Item

C 11a, HT20, HT40 2,3
SPORTON INTERNATIONAL INC. Page No. 1 15 0of 27
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3.4 Adjacent Channel Power
3.41 Adjacent Channel Power Limit

Adjacent Channel Power Limit

(BWen 20MHz & CP/OBW<18MHz) - fc+20MHz 225dB; fc+40MHz >40dB
(BWen 20MHz & CP/OBW<19MHz) - fc£20MHz 225dB; fc+40MHz >40dB
(BWen 40MHz & CP/OBW<38MHz) - fc+40MHz 225dB; fc+80MHz >40dB
(BWen 80MHz & CP/OBW<78MHz) - fc+80MHz =25dB
(BWen 80+80MHz & CP/OBW<78MHz) - fc80MHz 225dB

(BWen 160MHz & CP/OBW<158MHz) - N/A

3.4.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.4.3 Test Procedures

Test Method

Measuring Equipment Conditions MIC Notice No.88 Appendix No.45, clause 7.2

Conditions of Equipment under Test | MIC Notice No.88 Appendix No.45, clause 7.3

Measuring Operation Procedures MIC Notice No.88 Appendix No.45, clause 7.4

Presentation of Results MIC Notice No.88 Appendix No.45, clause 7.5

Other Conditions MIC Notice No.88 Appendix No.45, clause 7.6

3.44 Test Setup

Adjacent Channel Power

(=

Spectrum
Analyzer

3.4.5 Test Result of Adjacent Channel Power

Appendix Mode

Item

C 11a, HT20, HT40

SPORTON INTERNATIONAL INC. Page No.
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3.5 Transmitter Out-band Emissions
3.5.1 Transmitter Out-band Emissions Limit
W52 - BWch 20MHz (OBW<18MHz)
Out Band Emissions EIRP Limit
Range (MHz) mW/MHz dBm/MHz
5140 5142 0.0025 0.0025 -26 -26
5142 5150 0.015 0.015 -18 -18
5250 5251 1 0.1 0 -10
5251 5260 0.1 0.0158 -10 -18
5260 5266.7 0.0158 0.0025 -18 -26
5266.7 5360 0.0025 0.0025 -26 -26
W52 - BWch 40MHz
Out Band Emissions EIRP Limit
Range (MHz) dBm/MHz
5100 5141.6 0.0025 0.0025 -26 -26
5141.6 5150 0.015 0.015 -18 -18
5250 5251 0.5 0.05 -3 -13
5251 5270 0.05 0.0079 -13 -21
5270 5278.4 0.0079 0.0025 -21 -26
5278.4 5400 0.0025 0.0025 -26 -26
W52 - BWch 80MHz
Out Band Emissions EIRP Limit
Range (MHz) mW/MHz dBm/MHz
5020 5123.2 0.0025 0.0025 -26 -26
5123.2 5150 0.015 0.015 -18 -18
5250 5251 0.25 0.025 -6 -16
5251 5290 0.025 0.0040 -16 -24
5290 5296.7 0.0040 0.0025 -24 -26
5296.7 5480 0.0025 0.0025 -26 -26
SPORTON INTERNATIONAL INC. Page No. 17 of 27
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3.5.2 Measuring Instruments
Refer a test equipment and calibration data table in this test report.
3.5.3 Test Procedures
Test Method
Measuring Equipment Conditions MIC Notice No.88 Appendix No.45, clause 7.2
Conditions of Equipment under Test | MIC Notice No.88 Appendix No.45, clause 7.3
Measuring Operation Procedures MIC Notice No.88 Appendix No.45, clause 7.4
Presentation of Results MIC Notice No.88 Appendix No.45, clause 7.5
Other Conditions MIC Notice No.88 Appendix No.45, clause 7.6
3.5.4 Test Setup
Transmitter Out-band Emissions
[MJ _ EUT
Spectrum
Analyzer
3.5.5 Test Result of Transmitter Out-band Emissions
Appendix Mode Item
C 11a, HT20, HT40 2
SPORTON INTERNATIONAL INC. Page No. : 18 of 27
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3.6 Transmitter Spurious Emissions
3.6.1 Transmitter Spurious Emissions Limit
W52 - BWch 20MHz (OBW<18MHz)
Transmitter Spurious Emissions Limit
Range (MHz) Bn (MHz) 2.5xBn fc (MHz) uW/MHz dBm/MHz
30 5140 16 40 5180 25 -26
5360 26000 16 40 5320 25 -26
W52 - BWch 40MHz
Transmitter Spurious Emissions EIRP Limit
Range (MHz) Bn (MHz) 2.5xBn fc (MHz) uW/MHz dBm/MHz
30 5100 36 90 5190 25 -26
5400 26000 36 90 5310 25 -26
W52 - BWch 80MHz
Transmitter Spurious Emissions Limit
Range (MHz) Bn (MHz) 2.5xBn fc (MHz) uW/MHz dBm/MHz
30 5020 76 190 5210 25 -26
5480 26000 76 190 5290 25 -26
3.6.2 Measuring Instruments
Refer a test equipment and calibration data table in this test report.
3.6.3 Test Procedures
Test Method
Measuring Equipment Conditions MIC Notice No.88 Appendix No.1, clause 1.3
Conditions of Equipment under Test | MIC Notice No.88 Appendix No.1, clause 1.4
Measuring Operation Procedures MIC Notice No.88 Appendix No.1, clause 1.5
Presentation of Results MIC Notice No.88 Appendix No.1, clause 1.6
3.6.4 Test Setup
Transmitter Spurious Emissions
[MJ _ - EUT
Spectrum
Analyzer
SPORTON INTERNATIONAL INC. Page No. : 19 of 27
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3.6.5 Test Result of Transmitter Spurious Emissions

Appendix Mode Item
C 11a, HT20, HT40 2
SPORTON INTERNATIONAL INC. Page No. 1 20 of 27
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3.7 Receiver Spurious Emissions

3.7.1 Receiver Spurious Emissions Limit

RX Spurious Emission Limit
Range (MHz) nW dBm
30 1000 4 4 -54 -54
1000 26000 20 20 -47 -47

3.7.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.7.3 Test Procedures

Test Method

Measuring Equipment Conditions MIC Notice No.88 Appendix No.43, clause 7.2

Conditions of Equipment under Test | MIC Notice No.88 Appendix No.43, clause 7.3

Measuring Operation Procedures MIC Notice No.88 Appendix No.43, clause 7.4

Presentation of Results MIC Notice No.88 Appendix No.43, clause 7.5

Other Conditions MIC Notice No.88 Appendix No.43, clause 7.6

3.7.4 Test Setup

Receiver Spurious Emissions

|5

Spectrum
Analyzer

3.7.5 Test Result of Receiver Spurious Emissions

Appendix Mode Item
C 11a, HT20, HT40 4
SPORTON INTERNATIONAL INC. Page No. 1 210f 27
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3.8 Identification Code
3.8.1 Identification Code Limit
Identification Code Limit
< 19 bits
3.8.2 Measuring Instruments
Refer a test equipment and calibration data table in this test report.
3.8.3 Test Procedures
Test Method
Measuring Equipment Conditions MIC Notice No.88 Appendix No.43, clause 12.2
Conditions of Equipment under Test | MIC Notice No0.88 Appendix No.43, clause 12.3
Measuring Operation Procedures MIC Notice No.88 Appendix No.43, clause 12.4
Presentation of Results MIC Notice No.88 Appendix No.43, clause 12.5
Other Conditions MIC Notice No.88 Appendix No.43, clause 12.6
3.8.4 Test Setup
Identification Code
Companion
EUT ATT. — Device
3.8.5 Test Result of Identification Code
Appendix Mode Item
C 11a, HT20, HT40 2
SPORTON INTERNATIONAL INC. Page No. : 22 of 27
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3.9 Transmission Burst Length
3.9.1 Transmission Burst Length Limit
Transmission Burst Length Limit
< 4msec. (OFDM)
3.9.2 Measuring Instruments
Refer a test equipment and calibration data table in this test report.
3.9.3 Test Procedures
Test Method
Measuring Equipment Conditions MIC Notice No.88 Appendix No.45, clause 10.2
Conditions of Equipment under Test | MIC Notice No0.88 Appendix No.45, clause 10.3
Measuring Operation Procedures MIC Notice No.88 Appendix No.45, clause 10.4
Presentation of Results MIC Notice No.88 Appendix No.45, clause 10.5
Other Conditions MIC Notice No.88 Appendix No.45, clause 10.6
3.9.4 Test Setup
Transmission Burst Length
[MJ _ EUT
Spectrum
Analyzer
3.9.5 Test Result of Transmission Burst Length
Appendix Mode Item
C 11a, HT20, HT40 2
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3.10 Carrier Sense

3.10.1 Carrier Sense Limit

Carrier Sense Limit

Stop transmission for interference signal level above 100mV/m (or level at 22.79+Gr-20*log(f) [dBm])

3.10.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.10.3 Test Procedures

Test Method

Measuring Equipment Conditions MIC Notice No.88 Appendix No.45, clause 12.2

Conditions of Equipment under Test | MIC Notice No0.88 Appendix No.45, clause 12.3

Measuring Operation Procedures MIC Notice No.88 Appendix No.45, clause 12.4

Presentation of Results MIC Notice No.88 Appendix No.45, clause 12.5

Other Conditions MIC Notice No.88 Appendix No.45, clause 12.6

3.10.4 Test Setup

Carrier Sense

B
. _I_ “Spectrum”
Analyzer

EUT — ATT. -Ei | BT EJ
Interfering Signal
Generator
Combiner —. Companion
CYLE Device
3.10.5 Test Result of Carrier Sense
Appendix Mode Item
C 11a, HT20, HT40 2
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3.11 EUT Construction Protection

3.11.1 EUT Construction Protection Limit

EUT Construction Protection Limit

The high-frequency section and modulation section of the radio equipment except for the antenna system
shall not be capable of being opened easily.

3.11.2 EUT Construction Protection
Refer a test equipment and calibration data table in this test report.

EUT Construction Protection
Protected Method Description

Shielding Case RF and Modulation components are covered with shielding case and this shielding
case is soldered

3.11.3 Reference Documents

Photo Item

Photo 1
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4 Test Equipment and Calibration Data

Instrument Manufacturer Model No. Serial No. Spec. Calibration Date Remark
Spectrum Analyzer R&S FSP 40 100305 9KHz~40GHz Mar. 20, 2013 Conducted
DC Power Source G.W. GPC-6030D C671845 DC 1V ~ 60V Jun. 21, 2013 Conducted
Signal Generator R&S SMR40 100116 10MHz ~ 40GHz Jun. 27,2013 Conducted

Power Sensor Anritsu MA2411B 0917017 300MHz ~ 40GHz Feb. 02, 2013 Conducted

Power Meter Anritsu ML2495A 0949003 300MHz ~ 40GHz | Feb. 02, 2013 Conducted

Note: Calibration Interval of instruments listed above is one year.
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Appendix C 19-3-11a-G1D(A-Mode)

Sporton No. JR373103
Test Date 2013/9/5
1. General Information Antenna Port DAC 0 Test Location SPORTON Lab.
Class Article 2 Paragraph 1 Item 19-3 Model WUBR-508N Temp. / Humid. 24.6°C /1 62%
. ) . Type of Emission G1D / D1D Serial No. 12635W2002256 Test Site THO06-HY
Specified Radio Equipment - " —
Modulation Type OFDM: BPSK, QPSK, 16QAM, 64QAM |Antenna Power 1.75 mW/MHz  |Engineer Shiming
Frequency 5180~5240MHz(20MHz Space 4 Channels) W52 Department Radio Service Group
2. Test Results
Test Voltage \ Normal Voltage ( 5V ) Remarks
Test Frequency MHz 5180 5200 5240 ow/Mid/t of test frequency range
Measured Frequency MHz 5179.9352 |5199.9334 |5239.9346
Frequency Error ppm 12.51 12.81 12.48 Limit = 20 ppm
é Occupied Bandwidth MHz 16.64 16.60 16.60 99% OBW Limit = 19 MHz (RB/VB : 300kHz)
g Spreading Bandwidth (DSSS only) MHz 90% of total emission power
§ EIRP Power mW/MHz | 8.08690 | 7.25742 | 7.95760 Ant Gain : 6.64 [dBi]
; Antenna Power (Conducted) mW/MHz | 1.75300 | 1.57319 | 1.72497 Limit = 10 mW/MHz - Antenna power & EIRP power
g Antenna Power Error Ap mW/MHz | 0.00300 | -0.17681 | -0.02503
& [Power Error Rate % 0.17 -10.10 -1.43 Limit + 20% ~ - 80%
5 -20MHz dB 33.52 35.58 34.30 Limit = 25dB (18MHz)
2 Adjacent Channel Leackage +20MHz dB 33.18 35.68 34.95 Limit = 25dB (18MHz)
g Power -40MHz dB 52.20 52.44 52.94 Limit = 40dB (18MHz)
+40MHz dB 53.97 53.38 57.17 Limit = 40dB (18MHz)
Limitation of Collateral < 1GHz nw 0.0192 0.0323 0.0164 Limit = 4 nW (-54 dBm)
Emission of Receiver Z 1GHz | nw 0.9419 | 0.9354 | 1.2331 Limit < 20 nW (-47 dBm)
T 1 Burst Length msec 2.3000 2.3000 2.3000 Limit = 4msec
Carrier Sense (100mv/m) OK / NG OK OK OK Pin = 22.79+Gr-20*log(freq_MHz) [dBm]
Radio 1D code ID code Good, MAC Address:00-0E-8E-40-89-82
Interfage Test Frequlency (WS3) MHz - Pin = Gr - 62 [dBm]Gr is max receiveing antenna gain in dBi
Prevention  DFS function OK /NG -
Function Test Frequency (W53) MHz _ | - | - If EIRP power density of EUT is less than 5mW/MHz, without TPC

TPC function dB - - -
Test Frequency MHz 5180 5200 5240

function

Low/Mid/High of test frequency range
MHz | 5135.00 | 5135.00 | 5043.11
Max
 [RawdBm | -39.25 | 4426 | -43.29 -
value in [t 30MHz~5135MHz Limit = 2.5 pW/MHz (-26 dBm/MHz)
the band |.dBM/MHz | -37.00 | -a2.01 | -41.04
Unwanted
e w2 UW/MHz | 0.19953 | 0.06295 | 0.07870
Emission Intensity =7 —-—-—q-—-—-p-—-—- e s — - — - — | — - — - - — - —- - === F-—-—- F-—— = - —
w53 MHz | 21955.54 | 21790.46 | 21955.54
Max
 |RawdBm | -33.41 | 3395 | -34.27 -
value in [t 5365MHz~ 26000MHz Limit = 2.5 pW/MHz (-26 dBm/MHz)
the band |.dBM/MHz | -20.73 | -30.27 | -30.59
UW/MHz | 1.06414 | 0.93972 | 0.87297
Test Frequency MHz 5180 5200 5240 Low/Mid/High of test frequency range
MHz | 5137.17 | 5135.41 | 5137.09
RawdBm | -37.83 | -41.96 | -43.67 -
L 5135MHz~5142MHz Limit = 2.5 {W/MHz (-26 dBm/MHz)
dBm/MHz | -28.94 | -33.07 | -34.78
Max I Wiz
value in [ e T e o] — = — =~ — | — - — - —- — - —~ —-——t-——- -—-—- F-— === === — - — ]
the band MHz
Raw dB -
L 5142MHz~5150MHz Limit = 15 {W/MHz (-18.24 dBm/MHz)
= dBm/MHz
5 = o uwiMbz | 467735 [ 09311l o344 | ) | | B L L]
2 w MHz
k= 9] Max | Raw dBm 5250MHz~5251MHz Limit = 1000 ~ 100 ;2 W/MHz (0 ~ -10
?g_ g value in | dBm/MHz dBm/MHz)
0 a the band | ,w/MHz
g 5 I 9 | 3353 | 2392 | 324 ( | __ | ___. R I | [Margin to the technical requirement |
3 g ws2 MHz
[ st Max | Raw dBm 5251MHz~5260MHz Limit = 100 ~ 15.8 1 W/MHz (-10 ~ -18
k=l = value in | dBm/MHz dBm/MHz)
g e the band [ W/mrz
@ % . Margin to the technical requirement
[]
o .| 4 ‘] 1831 | 2088 | 147 | | ___ | ___. i | [Margin to the technical requirement __ __ __ __ _____]
= 5 MHz | 5265.35 [ 5265.95 | 5260.00
o Max |RawdBm| -4423 | 4402 | -39.91 5260MHz~5266.7MHz Limit < 15.8 ~ 2.5 ;s W/MHz (-18 ~ -26
value in | dBm/MHz | -35.34 -35.13 -31.02 dBm/MHz)
the band | yw/MHz | 0.29242 | 0.30690 | 0.79068
I @ | 1092 | 9% | 102 { | __ | ___. R I | [Margin to the technical requirement |
MHz | 5271.62 [ 5267.00 | 5267.49
Max
 [RawdBm | -45.15 | -24.04 | -36.20 -
value in [t 5266.7MHz~ 5365MHz Limit = 2.5 tW/MHz (-26 dBm/MHz)
the band | dBM/MHz | -36.26 | -35.15 | -27.31
UW/MHz | 0.23659 | 0.30549 | 1.85780
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3. Antenna Power (Conducted Power)
Test Voltage \ Normal Voltage ( 5V ) Remarks
Test Frequency MHz 5180 5200 5240
Power Meter Raw (IF of Spectrum) dBm -18.26 -18.73 -18.33
Power Measurement System Loss dB 21.19 21.19 21.19 Refer to Calibration Result
% Tranmsitter Duty Cycle Factor dB 0.00 0.00 0.00 Duty Factor = 10 x 10Log;o(1/Duty Cycle)
3
ilu Equivalent Noise Bandwidth MHz 1.12 1.12 1.12 ENB = Total_Sum~”2 / Peak_Level * Point_Width
é Equivalent Noise Bandwidth Factor dB 0.49 0.49 0.49 ENB Factor = 10 x 10Log;(1/ENB)
g Antenna Power (Conducted) dBm/MHz 2.44 1.97 2.37 Limit = 10 mW/MHz (10 dBm/MHz)
Antenna Power (Conducted) mW/MHz | 1.7530 1.5732 1.7250
Tranmsitter ONripe msec 1.0000 RBW : 1 MHz ; VBW : 1 MHz ; SP : OHz
Tranmsitter (ON+OFF)rime msec 1.0000
Tranmsitter Duty Cycle % 100.00%
4. Limitation of Collateral Emission of Receiver
Test Voltage \ Normal Voltage ( 5V ) Remarks
Test Frequency MHz 5180 5200 5240
*1 MHz 844.80 76.56 452.92 1st 30MHz~ 1000MHz:: Maximum emission and all
N .. 1 MHz - - - 2nd emissions beyond 1/10 of the limitation must
Spurious Emission Frequency W v - - - aa be indicated.
MHz | 21950.00 | 21950.00 | 3450.00 1st 1000MHz~26GHz:: Maximum emission and all
MHz - - - 2nd emissions beyond 1/10 of the limitation must
MHz ~ ~ ~ 3rd be indicated.
dB 0.78 0.78 0.78 1st
dB - - - 2nd
Cable Loss
N NEOURCR N PRI PRNOSRpIOR) SUORO SO U IS sd .
dB 3.68 3.68 3.68 1st
- dB - - - 2nd
<]
2 dB - - - 3rd
£ dBm -77.95 -75.69 -78.62 1st
= dBm - - - 2nd
& [Spectrum Raw
= L1 N S R (. RN SRR R IS IS IS sd__.
§ dBm -63.94 -63.97 -62.77 1st
5
s dBm - - - 2nd
‘g dBm - - - 3rd
E dBm -77.17 -74.91 -77.84 1st o
= dBm - - - 2nd Limit = 4 nW (-54 dBm)
Spurious Emission Intensity RBW : 100 kHz ; VBW : 100 kHz
L1 L S R (. RN SRR R IS IS IS 8 . i
dBm -60.26 -60.29 -59.09 1st Limi 20 W (47 dBm)
imi nw (- m
dem - " " 2nd____RBW: 1 MHz ; VBW : 1 MHz
dBm - - - 3rd
nw 0.0192 0.0323 0.0164 Total Emission Power
nw 0.0192 0.0323 0.0164 1st Limit = 4 W (-54 dBm)
imit = n - m.
nw . " . 20 RBW : 100 kHz ; VBW : 100 kHz
. e . nw - - - 3rd
Spurious Emission Intensity === fm s ol m e s e s e e m s e e s e e e s e —
nw 0.9419 0.9354 1.2331 Total Emission Power
nw 0.9419 0.9354 1.2331 1st 2 ( d8m)
Limit = 20 nW (-47 dBm
w - . : 2nd . RBW : 1 MHz ; VBW : 1 MHz
nW - - - 3rd
3% 1: Frequency Band 5 (30 MHz = f < 1000 MHz) 3% 2: Frequency Band 6 (1000 MHz = f < 26 GHz)
5. Carrier Sense Capability
o LTest Voltage \ Normal Voltage ( 5V ) Remarks
§ Test Frequency MHz 5180 5200 5240
&
i |Mini. Antenna Gain dBi -1.25 -1.25 -1.25
% Carrier Level dBm -52.75 -52.78 -52.85 Pin = 22.79+Gr-20*log(freq_MHz) [dBm]
o
Result Good/Fail Good Good Good
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Appendix C 19-3-11n-20M

Sporton No. JR373103
Test Date 2013/9/5
1. General Information Antenna Port DAC 0 Test Location SPORTON Lab.
Class Article 2 Paragraph 1 Item 19-3 Model WUBR-508N Temp. / Humid. 24.6°C /1 62%
- . . Type of Emission G1D / D1D Serial No. 12635W2002256 Test Site THO6-HY
Specified Radio Equipment - " —
Modulation Type OFDM: BPSK, QPSK, 16QAM, 64QAM |Antenna Power 0.86 mW/MHz  |Engineer Shiming
Frequency 5180~ 5240MHz(20MHz Space 4 Channels) W52 Department Radio Service Group
2. Test Results
Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 5180 5200 5240 ow/Mid/t of test frequency range
Measured Frequency MHz 5180.0054 |5200.0078 |5240.0060
Frequency Error ppm -1.04 -1.50 -1.15 Limit = 20 ppm
é Occupied Bandwidth MHz 17.52 17.48 17.52 99% OBW Limit = 19 MHz (RB/VB : 300kHz)
g Spreading Bandwidth (DSSS only) MHz 15.08 15.12 15.08 90% of total emission power
§ EIRP Power mW/MHz | 3.71349 | 3.61228 | 3.96992 Ant Gain : 6.64 [dBi]
; Antenna Power (Conducted) mW/MHz | 0.80497 | 0.78304 | 0.86056 Limit = 10 mW/MHz - Antenna power & EIRP power
g Antenna Power Error Ap mW/MHz | -0.05503 | -0.07696 | 0.00056
& [Power Error Rate % -6.40 -8.95 0.07 Limit + 20% ~ - 80%
5 -20MHz dB 37.10 36.54 35.83 Limit = 25dB (18MHz)
20 +20MHz dB 38.51 37.36 37.39 Limit = 25dB (18MHz)
% |Adjacent Channel Power s
2 -40MHz dB 51.78 52.33 52.04 Limit = 40dB (18MHz)
+40MHz dB 52.40 53.00 52.84 Limit = 40dB (18MHz)
Limitation of Collateral < 1GHz nw 0.0183 0.0262 0.0185 Limit = 4 nW (-54 dBm)
Emission of Receiver Z 1GHz | nw 0.8590 | 0.8185 | 3.3554 Limit < 20 nW (-47 dBm)
T 1 Burst Length msec 2.3000 2.3000 2.3000 Limit = 4msec
Carrier Sense (100mv/m) OK / NG OK OK OK Pin = 22.79+Gr-20*log(freq_MHz) [dBm]
Radio ID code ID code Good, MAC Address:00-0E-8E-40-89-82
Interfage Test Frquency (WS3) MHz - Pin = Gr - 62 [dBm]Gr is max receiveing antenna gain in dBi
Prevention  DFS function OK /NG -
Function Test Frequency (W53) MHz _ | - | - If EIRP power density of EUT is less than 5mW/MHz, without TPC

TPC function dB - - -
Test Frequency MHz 5180 5200 5240

function

Low/Mid/High of test frequency range
MHz | 5135.00 | 5063.53 | 5012.48
Max
 |RawdBm | -4254 | 4412 | -43.42 -
value in [t 30MHz~5135MHz Limit = 2.5 pW/MHz (-26 dBm/MHz)
the band | dBM/MHz | -4029 | -a187 | -4117
Unwanted
e w2 UW/MHz | 0.09354 | 0.06501 | 0.07638
Emission Intensity =7 —-—-—q-—-—-p-—-—- e e ] — - — - — | — - — - - — - —- - === F-—-—- F-—— = - —
w53 MHz | 20634.90 [ 21955.54 | 21831.73
Max
 |RawdBm | -3343 | 3481 | -33.99 -
Value in [t 5365MHz~ 26000MHz Limit = 2.5 pW/MHz (-26 dBm/MHz)
the band | dBM/MHz | -20.75 | 3113 | -30.31
PW/MHz | 1.05925 | 0.77090 | 0.93111
Test Frequency MHz 5180 5200 5240 Low/Mid/High of test frequency range
MHz | 5141.69 | 5137.44 | 5140.80
RawdBm | -4351 | -4340 | -43.37 -
L 5135MHz~5142MHz Limit = 2.5 {W/MHz (-26 dBm/MHz)
dBm/MHz | -34.62 | -34.51 | -34.48
Max I Wiz
value in [ e Tt ] — =~ — =~ — | — - — - —- — - —~ —-——t-——- -—-—- F-— === === — - — ]
the band MHz
Raw dB -
L 5142MHz~5150MHz Limit = 15 {W/MHz (-18.24 dBm/MHz)
= dBm/MHz
5 = o uWiMHz | 075336 | 062230 fo3ssis | | | . B L L]
2 w MHz
k= 9] Max | Raw dBm 5250MHz~5251MHz Limit = 1000 ~ 100 ;2 W/MHz (0 ~ -10
?g_ g value in | dBm/MHz dBm/MHz)
0 a the band |, w/MHz
g 5 I 8 | 343 | 250 | 27 f | | ___. R I | [Margin to the technical requirement |
3 g ws2 MHz
w st Max | Raw dBm 5251MHz~5260MHz Limit = 100 ~ 15.8 1 W/MHz (-10 ~ -18
k=l = value in | dBm/MHz dBm/MHz)
g e the band [ W/mrz
@ % 5 Margin to the technical requirement
[]
o .. _d8 ] 2216 | 218 | 1694 | __ | __ | ___. i | (Margin to the technical requirement ___ __ __ __ _____]
= 5 MHz | 5266.30 [ 5265.20 | 5260.52
o Max |RawdBm| -44.92 | 4453 | 3118 5260MHz~5266.7MHz Limit < 15.8 ~ 2.5 ;s W/MHz (-18 ~ -26
value in | dBm/MHz | -36.03 -35.64 -22.29 dBm/MHz)
the band | ,w/MHz | 0.24946 | 0.27290 | 5.90201
I @ | 1047 | 140 | 366 f | | ___. R I | [Margin to the technical requirement |
MHz | 5295.99 [ 5268.27 | 5267.88
Max
 |RawdBm | -45.53 | -45.03 | -40.58 -
Value in [t 5266.7MHz~5365MHz Limit = 2.5 tW/MHz (-26 dBm/MHz)
the band | dBM/MHz | -36.64 | -36.14 | -31.69
PW/MHz | 0.21677 | 0.24322 | 0.67764
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3. Antenna Power (Conducted Power)

Appendix C 19-3-11n-20M-Power

Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 5180 5200 5240
Power Meter Raw (IF of Spectrum) dBm -21.64 -21.76 -21.35
= Power Measurement System Loss dB 21.19 21.19 21.19 Refer to Calibration Result
3 Tranmsitter Duty Cycle Factor dB 0.00 0.00 0.00 Duty Factor = 10 x 10Log;o(1/Duty Cycle)
% Equivalent Noise Bandwidth MHz 1.12 1.12 1.12 ENB = Total_Sum”2 / Peak_Level * Point_Width
é Equivalent Noise Bandwidth Factor dB 0.49 0.49 0.49 ENB Factor = 10 x 10Log;o(1/ENB)
g Antenna Power (Conducted) dBm/MHz -0.94 -1.06 -0.65 Limit = 10 mW/MHz (10 dBm/MHz)
Antenna Power (Conducted) mW/MHz | 0.8050 0.7830 0.8606
Tranmsitter ONripe msec 1.0000 RBW : 1 MHz ; VBW : 1 MHz ; SP : OHz
Tranmsitter (ON+OFF)rime msec 1.0000
Tranmsitter Duty Cycle % 100.00%
4. Limitation of Collateral Emission of Receiver
Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 5180 5200 5240
w1 MHz 119.24 74.62 738.10 st 30MHz~ 1000MHz:: Maximum emission and all
. . X1 MHz - - - 2nd emissions beyond 1/10 of the limitation must
Spurious Emission Frequency W i - - - aa be indicated.
MHz 3438.00 | 22000.00 | 3450.00 1st 1000MHz~26GHz:: Maximum emission and all
MHz - - 21950.00 2nd emissions beyond 1/10 of the limitation must
MHz - - 21800.00 3rd be indicated.
dB 0.78 0.78 0.78 1st
Cable Loss £ - - - 2nd
I : : s
dB 3.68 3.68 3.68 1st
s dB - - 3.68 2nd
2 dB - - 3.68 3rd
£ dBm | 7815 | 7660 | -78.11 Ist
= dBm - - - 2nd
& [Spectrum Raw
£ L S S R (. PR SRR R IS IS IS L
§ dBm -64.34 -64.55 -62.51 1st
2 dBm - - -63.19 2nd
2 dBm - - -64.01 3rd
§ dBm -77.37 -75.82 -77.33 1st
=1 P - - - o Limit = 4 nW (-54 dBm)
Spurious Emission Intensity RBW : 100 kHz ; VBW : 100 kHz
L1 S S R (. RN SURI R IS IS IS B i
dBm -60.66 -60.87 -58.83 1st Limi 20 W (47 dBm)
dsm : - 5951 204 _RBW:1MHz; VBW : 1 MHz
dBm - - -60.33 3rd
nW 0.0183 0.0262 0.0185 Total Emission Power
nw 0.0183 0.0262 0.0185 1st
Limit < 4 nW (-54 dBm)
nw . " : 2nd____RBW : 100 kHz ; VBW : 100 kHz
Spurious Emission Intensity UL UL AUy MOl FRVRPRIOIES SRR SR SN FER R e —
nw 0.8590 0.8185 3.3554 Total Emission Power
nw 0.8590 0.8185 1.3092 1st Limit < 20 nW (-47 dBm
1mi = -
w - - L1104 29 RBW : 1 MHz ; \(/BW i1 h?le
nw - - 0.9268 3rd
3% 1: Frequency Band 5 (30 MHz = f < 1000 MHz) 3% 2: Frequency Band 6 (1000 MHz = f < 26 GHz)
5. Carrier Sense Capability
o L1est Voltage \ Normal Voltage ( 5V) Remarks
§ Test Frequency MHz 5180 5200 5240
g Mini. Antenna Gain dBi -1.25 -1.25 -1.25
§ Carrier Level dBm -52.75 -52.78 -52.85 Pin = 22.79+Gr-20*log(freq_MHz) [dBm]
Result Good/Fail Good Good Good
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Appendix C 19-3-11n-20M

Sporton No. JR373103
Test Date 2013/9/5
1. General Information Antenna Port DAC 1 Test Location SPORTON Lab.
Class Article 2 Paragraph 1 Item 19-3 Model WUBR-508N Temp. / Humid. 24.6C 1 62%
. ) . Type of Emission G1D / D1D Serial No. 12635W2002256 Test Site THO6-HY
Specified Radio Equipment - - —
Modulation Type OFDM: BPSK, QPSK, 16QAM, 64QAM |Antenna Power 0.83 mW/MHz  |Engineer Shiming
Frequency 5180~5240MHz(20MHz Space 4 Channels) W52 Department Radio Service Group
2. Test Results
Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 5180 5200 5240 ow/Mid/l of test frequency range
Measured Frequency MHz 5180.0054 |5200.0078 |5240.0060
Frequency Error ppm -1.04 -1.50 -1.15 Limit = 20 ppm
é Occupied Bandwidth MHz 17.52 17.56 17.52 99% OBW Limit = 19 MHz (RB/VB : 300kHz)
g Spreading Bandwidth (DSSS only) MHz 15.20 15.24 15.16 90% of total emission power
§ EIRP Power mW/MHz | 2.86934 | 3.01149 | 3.82633 Ant Gain : 6.64 [dBi]
; Antenna Power (Conducted) mW/MHz | 0.62199 | 0.65280 | 0.82943 Limit = 10 mW/MHz - Antenna power & EIRP power
g Antenna Power Error Ap mW/MHz | -0.20801 | -0.17720 | -0.00057
& [Power Error Rate % -25.06 -21.35 -0.07 Limit + 20% ~ - 80%
5 -20MHz dB 37.55 38.18 37.21 Limit = 25dB (18MHz)
= +20MHz dB 37.61 37.44 36.85 Limit = 25dB (18MHz)
% |Adjacent Channel Power s
2 -40MHz dB 51.84 52.40 52.36 Limit = 40dB (18MHz)
+40MHz dB 52.64 53.00 52.87 Limit = 40dB (18MHz)
Limitation of Collateral < 1GHz nw 0.0155 0.0321 0.0169 Limit = 4 nW (-54 dBm)
Emission of Receiver Z 1GHz | nw 0.3664 | 0.7621 | 3.0754 Limit < 20 nW (-47 dBm)
T 1 Burst Length msec 2.3000 2.3000 2.3000 Limit = 4msec
Carrier Sense (100mv/m) OK / NG OK OK OK Pin = 22.79+Gr-20*log(freq_MHz) [dBm]
Radio 1D code ID code Good, MAC Address:00-0E-8E-40-89-82
Interfage Test Frequlency (WS3) MHz - Pin = Gr - 62 [dBm]Gr is max receiveing antenna gain in dBi
Prevention  DFS function OK /NG -
Function Test Frequency (W53) MHz _ | - | - If EIRP power density of EUT is less than 5mW/MHz, without TPC
TPC function dB . . - function
Max MHz 5135.00 | 4981.85 | 4941.01
value n (O R [N 30MHz~5135MHz Limit = 2.5 jW/MHz (-26 dBm/MHz)
dBm/MHz | -40.83 -41.94 -42.07
Unwanted the band
Emission Intensity W2 —-— - uwivikz | 0.08260 | 0.06307 |T0.06200 | [T I I L]
W53 Max MHz 21831.73 | 21996.81 | 21749.19
value in e dBm][Me33 08I M- 33;0OMIM: ;12 5365MHz~ 26000MHz Limit = 2.5 pW/MHz (-26 dBm/MHz)
the band dBm/MHz | -30.30 -30.31 -30.44
UW/MHz | 0.93325 | 0.93111 | 0.90365
Test Frequency  MHz 5180 5200 5240
MHz 5141.99 | 5135.24 | 5141.41
EEeEnlL=Ret LB Lt 5135MHz~ 5142MHz Limit < 2.5 \W/MHz (-26 dBm/MHz)
dBm/MHz | -34.05 -34.79 -35.54
vl | Az | 030385 | o3siee |Tozrezs || T S I ]
the band Mi2
v dBm 5142MHz~5150MHz Limit = 15 JW/MHz (-18.24 dBM/MHz)
= dBm/MHz
5 = o uwiMHz | 123027 | ogeses o304l | | | . B L L]
= - MHz
g o Max Raw dBm 5250MHz~5251MHz Limit = 1000 ~ 100 x W/MHz (0 ~ -10
?g_ g value in | dBm/MHz dBm/MHz)
@ a the band WW/MHz
g = S ds | 2684 | 2408 | ass_| | | B I I [ Margin to the technical requirement ___ |
g S W52 MHz
U:' g Max Raw dBm 5251MHz~5260MHz Limit = 100 ~ 15.8 » W/MHz (-10 ~ -18
k] — value in | dBm/MHz dBm/MHz)
9 e the band [ W/mrz
:‘7; % . Margin to the technical requirement
= = MHz | 526013 | 506448 | 526072 | | |~ ] I T T T T T T T T
o Max Raw dBm | -45.25 -44.09 -29.34 5260MHz~5266.7MHz Limit = 15.8 ~ 2.5 2 W/MHz (-18 ~ -26
value in | dBm/MHz | -36.36 | -35.20 | -20.45 dBm/MHz)
the band | yw/MHz | 0.23121 | 0.30200 | 9.01571
dB 18.20 11.83 1.58 Margin to the technical requirement
_;VI _____ MHz | 527063 | 526808 | 526768 | | | 1o o T T
valve i [RawdBm | a5z | 438 | 4004 5266.7MHz~ 5365MHz Limit = 2.5 tW/MHz (-26 dBm/MHz)
the band dBm/MHz | -36.46 -35.49 -31.75
UW/MHz | 0.22594 | 0.28249 | 0.66834
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Appendix C 19-3-11n-20M-Power

3. Antenna Power (Conducted Power)

Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 5180 5200 5240
Power Meter Raw (IF of Spectrum) dBm -22.76 -22.55 -21.51
= Power Measurement System Loss dB 21.19 21.19 21.19 Refer to Calibration Result
3 Tranmsitter Duty Cycle Factor dB 0.00 0.00 0.00 Duty Factor = 10 x 10Log;o(1/Duty Cycle)
% Equivalent Noise Bandwidth MHz 1.12 1.12 1.12 ENB = Total_Sum”2 / Peak_Level * Point_Width
é Equivalent Noise Bandwidth Factor dB 0.49 0.49 0.49 ENB Factor = 10 x 10Log;o(1/ENB)
g Antenna Power (Conducted) dBm/MHz -2.06 -1.85 -0.81 Limit = 10 mW/MHz (10 dBm/MHz)
Antenna Power (Conducted) mW/MHz | 0.6220 0.6528 0.8294
Tranmsitter ONripe msec 1.0000 RBW : 1 MHz ; VBW : 1 MHz ; SP : OHz
Tranmsitter (ON+OFF)rime msec 1.0000
Tranmsitter Duty Cycle % 100.00%
4. Limitation of Collateral Emission of Receiver
Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 5180 5200 5240
w1 MHz 74.62 72.68 712.88 st 30MHz~ 1000MHz:: Maximum emission and all
. . X1 MHz - - - 2nd emissions beyond 1/10 of the limitation must
Spurious Emission Frequency W i - - - aa be indicated.

MHz 3438.00 | 21900.00 | 21950.00 1st 1000MHz~26GHz:: Maximum emission and all
MHz - - 21800.00 2nd emissions beyond 1/10 of the limitation must
MHz - - 21250.00 3rd be indicated.
dB 0.78 0.78 0.78 1st
dB - - - 2nd
Cable Loss
L2 NNt USRSl S PRNRIUIR SRR SR DU N 3d .
dB 3.68 3.68 3.68 1st
< dB - - 3.68 2nd
2 dB - - 3.68 3rd
£ dBm -78.87 -75.71 -78.51 1st
= dBm - - - 2nd
& [Spectrum Raw
= Mmoo I _f3d .
§ dBm -68.04 -64.86 -63.13 1st
2 dBm - - -63.64 2nd
] dBm - - 263.99 3rd
E dBm -78.09 -74.93 -77.73 1st o
- dBm - - - ond Limit = 4 nW (-54 dBm)
Spurious Emission Intensity RBW : 100 kHz ; VBW : 100 kHz
Mmoo I N |
dBm -64.36 -61.18 -59.45 1st Limit = 20 W (47 dBm)
mi n & m
dem - - 5.8 204 ......RBW : 1 MHz ; VBW : 1 MHz
dBm - - -60.31 3rd
nw 0.0155 0.0321 0.0169 Total Emission Power
nw 0.0155 | 0.0321 | 0.0169 1st Limit = 4 W (.54 dBim)
imit = n & m,
nw - - - 204.....RBW : 100 kHz ; VBW : 100 kHz
) o . nw - - - 3rd
Spurious Emission Intensity j—==—=f==—=— Pt st bttt Rl il il Bl el == —
nwW 0.3664 0.7621 3.0754 Total Emission Power
nw 0.3664 | 0.7621 | 1.1350 1st 20 mW (47 dBmy)
Limit = nW (-47 dBm
nw - - 1.0093 204 RBW :1MHz ; VBW : 1 MHz
nw - - 0.9311 3rd

1: Frequency Band 5 (30 MHz = f < 1000 MHz) 3% 2: Frequency Band 6 (1000 MHz = f < 26 GHz)

5. Carrier Sense Capability

o L1est Voltage \ Normal Voltage ( 5V) Remarks

§ Test Frequency MHz 5180 5200 5240

g Mini. Antenna Gain dBi 6.64 6.64 6.64

§ Carrier Level dBm -44.86 -44.89 -44.96 Pin = 22.79+Gr-20*log(freq_MHz) [dBm]
Result Good/Fail Good Good Good

Appendix C - Page C6



SPORTON International Inc.

Appendix C 19-3-11n-20M

Sporton No. JR373103
Test Date 2013/9/5
1. General Information Antenna Port DAC 0+DAC 1 Test Location SPORTON Lab.
Class Article 2 Paragraph 1 Item 19-3 Model WUBR-508N Temp. / Humid. 24.6C 1 62%
. ) . Type of Emission G1D / D1D Serial No. 12635W2002256 Test Site THO6-HY
Specified Radio Equipment - - —
Modulation Type OFDM: BPSK, QPSK, 16QAM, 64QAM |Antenna Power 1.69 mW/MHz  |Engineer Shiming
Frequency 5180~5240MHz(20MHz Space 4 Channels) W52 Department Radio Service Group
2. Test Results
Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 5180 5200 5240 ow/Mid/l of test frequency range
Measured Frequency MHz - - -
Frequency Error ppm Limit = 20 ppm
c
-2 |Occupied Bandwidth MHz - - - 99% OBW Limit = 19 MHz (RB/VB : 300kHz)
3
& |Spreading Bandwidth (DSSS only) MHz - - - 90% of total emission power
§ EIRP Power mW/MHz | 6.58283 | 6.62378 | 7.79625 Ant Gain : 6.64 [dBi]
; Antenna Power (Conducted) mW/MHz | 1.42696 | 1.43584 | 1.69000 Limit = 10 mW/MHz - Antenna power & EIRP power
g Antenna Power Error Ap mW/MHz | -0.26304 | -0.25416 | 0.00000
& [Power Error Rate % -15.56 -15.04 0.00 Limit + 20% ~ - 80%
8 -20MHz dB - - - Limit = 25dB (18MHz)
2 +20MH: dB - - - Limit = 25dB (18MHz,
é Adjacent Channel Power z s ( ),
2 -40MHz dB - - - Limit = 40dB (18MHz)
+40MHz dB - - - Limit = 40dB (18MHz)
Limitation of Collateral < 1GHz nw 0.0338 0.0583 0.0354 Limit = 4 nW (-54 dBm)
Emission of Receiver = 1GHz nw 1.2255 15805 | 6.4308 Limit = 20 nW (-47 dBm)
T ission Burst Length msec 2.3000 2.3000 2.3000 Limit = 4msec
Carrier Sense (100mv/m) OK / NG OK OK OK Pin = 22.79+Gr-20*log(freq_MHz) [dBm]
Radio 1D code ID code Good, MAC Address:00-0E-8E-40-89-82
Test Frequency (W53] MH: -
Interfage qv v ) 2 Pin = Gr - 62 [dBm]Gr is max receiveing antenna gain in dBi
Prevention  DFS function OK /NG -
Function Test Frequency (W53) MHz _ | - | - If EIRP power density of EUT is less than 5mW/MHz, without TPC
TPC function dB - - - function
Test Frequency MHz 5180 5200 5240 Low/Mid/High of test frequency range
MHz - - -
Max "Raw dBm - - -
value in 30MHz~5135MHz Limit = 2.5 yW/MHz (-26 dBm/MHz)
the band dBm/MHz | -37.54 -38.89 -38.59
Unwanted
e . W52 WW/MHz | 0.17614 | 0.12899 | 0.13847
Emission Intensity —-— - (R - — - — - === == === === - === F-—-—- F-—— = - —
W53 MHz - - -
Max "Raw dBm
value in 5365MHz~ 26000MHz Limit = 2.5 yW/MHz (-26 dBm/MHz)

the band dBm/MHz | -27.01 -27.69 -27.36
UW/MHz | 1.99251 | 1.70201 | 1.83476
MHz - - -

Raw dBm = = =
dBm/MHz | -31.32 -31.64 -31.97

5135MHz~5142MHz Limit = 2.5 WW/MHz (-26 dBm/MHz)

Max» HWW/MHz | 0.73869 | 0.68589 | 0.63571
value in f-—=-—=-4-—-—- F-— === — === ——- —e— et ——- - —— e ]
= the band Miz2 - - -
Raw dBi - - - .
c o SNLEE 5142MHz~5150MHz Limit = 15 pW/MHz (-18.24 dBm/MHz)
S ] dBm/MHz | -27.03 -28.89 -31.59
g g R HW/MHz | 198362 | 1.20218 | 069359 | __ | _____| ___. [ S I b ]
5 2 MHz : , N
[ ; Max
S 8 value in Raw dBm - - - 5250MHz~5251MHz Limit = 1000 ~ 100 ¢ W/MHz (0 ~ -10
® [5) the band dBm/MHz | -33.06 -31.20 -0.77 dBm/MHz)
£ g /MHz | 0.49484 | 0.75937 |837.15908
g g wsz —-— -2 : : :
o ] MHz - - -
w © Max
5 2 value in Raw dBm - - - 5251MHz~5260MHz Limit = 100 ~ 15.8 » W/MHz (-10 ~ -18
;, o the band dBm/MHz | -33.10 -29.62 -24.62 dBm/MHz)
£ g | uwvHz | 0.48982 | 1.09119 | 3.45347
st j'f MHz - - -
8 va’:’LIIZXin Raw dBm - - - 5260MHz~5266.7MHz Limit = 15.8 ~ 2.5 2 W/MHz (-18 ~ -26
the band dBm/MHz | -33.18 -32.40 -18.26 dBm/MHz)
UW/MHz | 0.48067 | 0.57489 | 14.91772
MHz - - -
Max "Raw dBm

value in - - -
the band |.9BM/MHz | -33.54 -32.79 -28.71

UW/MHz | 0.44271 | 0.52571 | 1.34599

5266.7MHz~5365MHz Limit = 2.5 pW/MHz (-26 dBm/MHz)
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Appendix C 19-3-11n-20M-Power

3. Antenna Power (Conducted Power)

Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 5180 5200 5240
Power Meter Raw (IF of Spectrum) dBm -19.15 -19.13 -18.42
= Power Measurement System Loss dB 21.19 21.19 21.19 Refer to Calibration Result
3 Tranmsitter Duty Cycle Factor dB 0.00 0.00 0.00 Duty Factor = 10 x 10Log;o(1/Duty Cycle)
§ Equivalent Noise Bandwidth MHz 1.12 1.12 1.12 ENB = Total_Sum”2 / Peak_Level * Point_Width
é Equivalent Noise Bandwidth Factor dB 0.49 0.49 0.49 ENB Factor = 10 x 10Log;o(1/ENB)
g Antenna Power (Conducted) dBm/MHz 1.54 1.57 2.28 Limit = 10 mW/MHz (10 dBm/MHz)
Antenna Power (Conducted) mW/MHz | 1.4270 1.4358 1.6900
Tranmsitter ONripe msec 1.0000 RBW : 1 MHz ; VBW : 1 MHz ; SP : OHz
Tranmsitter (ON+OFF)rime msec 1.0000
Tranmsitter Duty Cycle % 100.00%
4. Limitation of Collateral Emission of Receiver
Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 5180 5200 5240
w1 MHz : : - st 30MHz~ 1000MHz:: Maximum emission and all
. . X1 MHz - - - 2nd emissions beyond 1/10 of the limitation must
Spurious Emission Frequency W i - - - aa be indicated.

MHz - - - st 1000MHz~ 26GHz:: Maximum emission and all
MHz - - - 2nd emissions beyond 1/10 of the limitation must
MHz - _ - 3rd be indicated.
dB 0.78 0.78 0.78 1st
dB - - - 2nd
Cable Loss
| .8 - - : sd __
dB 3.68 3.68 3.68 1st
s dB - - 3.68 2nd
2 dB - - 3.68 3rd
£ dBm - - - 1st
= dBm - - - 2nd
& [Spectrum Raw
£ L O U ! (. P SRS SRR N SR N — I C
8 dBm - - - 1st
5
s dBm - - - 2nd
= dBm - - - 3rd
E dBm -74.70 -72.34 -74.52 1st o
5 Limit = 4 nW (-54 dBm)

RBW : 100 kHz ; VBW : 100 kHz

Spurious Emission Intensity

dBm 5912 | -58.01 | -56.12 1st Limit = 20 W (47 dem)
mi n & m
dem - - 5672 204 ......RBW : 1 MHz ; VBW : 1 MHz
dBm - - -57.31 3rd
nw 0.0338 0.0583 0.0354 Total Emission Power
nw 00338 | 0.0583 | 0.0354 1st
W o Limit = 4 nW (-54 dBm)
" - - - n RBW : 100 kHz ; VBW : 100 kHz
Souri Emission Intensit X nw - - - 3rd
urious mission Intensii "
P Y X nwW 1.2255 1.5805 6.4308 Total Emission Power
W 12055 | 15805 | 2.4442 1st
Limit < 20 NW (-47 dBm)
nw - - 21287 204 RBW :1MHz ; VBW : 1 MHz
W - - 1.8579 3rd

1: Frequency Band 5 (30 MHz = f < 1000 MHz) 3% 2: Frequency Band 6 (1000 MHz = f < 26 GHz)

5. Carrier Sense Capability

o L1est Voltage \ Normal Voltage ( 5V) Remarks

§ Test Frequency MHz 5180 5200 5240

g Mini. Antenna Gain dBi 6.64 6.64 6.64

% Carrier Level dBm -44.86 -44.89 -44.96 Pin = 22.79+Gr-20*log(freq_MHz) [dBm]
© [Result Good/Fail | Good | Good Good
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Appendix C 19-3-11n-D1D (40 mode)

Sporton No. JR373103
Test Date 2013/9/5
1. General Information JAntenna Port DAC 0 Test Location SPORTON Lab.
Class Article 2 Paragraph 1 Item 19-3 Model WUBR-508N Temp. / Humid. 24.6°C /62%
. ) . Type of Emission G1D/ D1D Serial No. 12635W2002256 Test Site THO6-HY
Specified Radio Equipment - " —
Modulation Type OFDM: BPSK, QPSK, 16QAM, 64QAM Antenna Power 0.41 mW/MHz  |Engineer Shiming
Frequency 5190~5230MHz(40MHz Space 2 Channels) W52 Department Radio Service Group
2. Test Results
Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz Gk 523 - w/Mid/High of test frequency
Measured Frequency MHz 5189.9898 |5229.9892
Frequency Error ppm 1.97 2.07 Limit = 20 ppm
.é Occupied Bandwidth MHz 36.00 36.00 99% OBW Limit = 38 MHz (RB/VB : 300kHz)
é Spreading Bandwidth (DSSS only) MHz 32.08 32.08 90% of total emission power
§ EIRP Power mW/MHz | 1.74093 | 1.87837 Ant Gain : 6.64 [dBi]
(—U; Antenna Power (Conducted) mW/MHz | 0.37738 | 0.40718 For 40M Limit = 5 mW/MHz - Antenna power & EIRP power
g Antenna Power Error (Cond.) Ap mW/MHz | -0.03262 | -0.00282 For W53-40M, EIRP = 2.5mW/MHz, w/o TPC function
& |Power Error Rate (Cond.) % -7.96 -0.69 Limit + 20% ~ - 80%
5 -40MHz dB 34.32 33.87 Limit = 25dB (38MHz)
2 Adjacent Channel Leackage ~ +40MHz dB 35.80 35.64 it = 25dB (38MHz)
g Power -80MHz dB 48.72 48.73 40dB (38MHz)
+80MHz dB 49.86 50.28 40dB (38MHz)
Limitation of Collateral < 1GHz nw 0.0178 0.0170 4 nW (-54 dBm)
Emission of Receiver Z1GHz | nw 0.8790 | 0.9863 Limit < 20 W (-47 dBm)
T 1 Burst Length msec 2.3000 2.3000 4msec
Carrier Sense (100mv/m) OK / NG OK OK Pin = 22.79+Gr-20*log(freq_MHz) [dBm]
Radio 1D code 1D code Good, MAC Address:00-0E-8E-40-89-82
Interfage Test Freq\vjency (WS3) MHz - = Gr - 62 [dBm]Gr is max receiveing antenna gain in dBi
Prevention  DFS function OK /NG -
Function Test Frequency (W53) MHz _ | _ | _ For W53-40M, EIRP < 2.5mW/MHz, w/o TPC function

TPC function dB - - -
Test Frequency MHz 5190 5230 =

Low/Mid/High of test frequency range
MHz | 5089.86 | 5008.74
Max
- [Rawdem |  -42.60 | -44.98 -
value in [-ate 30MHz~5100MHz Limit = 2.5 pW/MHz (-26 dBm/MHz)
o ban | JBMVMHz | 4044 | 4273
Unwanted
e Lws2 uWiMHz | 009036 | 0.05333
Emission Intensity | °7 -—-—-4+f—-—- e B R —-—-—- de—e— e — e —- R e
ws3 MHz | 21838.80 | 21838.80
Max
- [Rawdem | 3470 | 3513 -
valug in e 5400MHz~ 26000MHz Limit = 2.5 pW/MHz (-26 dBm/MHz)
dBm/MHz | 3111 | -31.45
the band
uwinkz | “0.77446 | 0.71614
Test Frequency MHz 5190 5230 - Low/Mid/High of test frequency range
MHz | 5139.98 | 5127.47 -
Raw dBm | -49.83 | -41.45 — -
gnean 5100MHz~5142MHz Limit < 2.5 {W/MHz (-26 dBm/MHz)
dBm/MHz | -40.94 | -32.56 -
Max " WiMHz .
ValUE N |- = = - o e — = — = — |- — - — - —-—-—- q-—-—-t-—-—- —-—-——-—-— e
the band MHz -
Raw dBy — -
gnean 5142MHz~ 5150MHz Limit < 15 iW/MHz (-18.24 dBm/MHz)
= dBm/MHz -
c e __1 HW/MHz_ L R I B I SR N ]
2 [ MHz -
£ 5 Max | Raw dBm - .
g g : 5250MHz~5251MHz Limit = 500 ~ 50 12 W/MHz (-3 ~ -13 dBm/MHz)
1 3 value in [ dBm/MHz -
0 a the band | ,w/MHz -
g 5 S - N B J- I S I Margin to the technical requirement ]
8 g ws2 MHz -
o 3 Raw dBy
o ,
= 5] Max  [RRENATII 5251MHz~ 5270MHz Limit = 50 ~ 7.924 1 W/MHz (-13 ~ -21 dBm/MHz)
L - value in [ dBm/MHz -
g % the band |“w/MHz _
£
g 8 -
a = MHz 5270.09 -
o Max | RawdBm | -4582 | -4527 — 5270MHz~5275.8MHz Limit < 7.924 ~ 2.547 ;s WIMHz (-21 ~ -25.9
value in | dBm/MHz | -36.93 -36.38 - dBm/MHz)
the band | yw/MHz | 0.20277 | 0.23014 -
. l.d_ | 145 | 1520 | - _|_ ___ . 4 I R Margin to the technical requirement | __ __ |
MHz_ | 5203.19 | 5275.80 E
Max
- [Rawdsm | -a534 | -a7.48 — -
value in [-ar 5275.8MHz~5400MHz Limit = 2.5 pW/MHz (-26 dBm/MHz)
dBm/MHz | -36.45 | -38.59 -
the band
uwinkiz | 022646 | 0.13836 -
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Appendix C 19-3-11n-D1D-Power (40MHz mode)

3. Antenna Power (Conducted Power)

Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 5190 5230
Power Meter Raw (IF of Spectrum) dBm -24.93 -24.60
= Power Measurement System Loss dB 21.19 21.19 Refer to Calibration Result
3 Tranmsitter Duty Cycle Factor dB 0.00 0.00 Duty Factor = 10 x 10Log;o(1/Duty Cycle)
§ Equivalent Noise Bandwidth MHz 1.12 1.12 ENB = Total_Sum”2 / Peak_Level * Point_Width
é Equivalent Noise Bandwidth Factor dB 0.49 0.49 ENB Factor = 10 x 10L0g;o(1/ENB)
g Antenna Power (Conducted) dBm/MHz -4.23 -3.90 Limit = 5 mW/MHz (7 dBm/MHz)
Antenna Power (Conducted) mW/MHz | 0.3774 0.4072
Tranmsitter ONyipe msec 1.0000 RBW : 1 MHz ; VBW : 1 MHz ; SP : OHz
Tranmsitter (ON+OFF)rime msec 1.0000
Tranmsitter Duty Cycle % 100.00%
4. Limitation of Collateral Emission of Receiver
Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 5190 5230
w1 MHz 138.64 134.76 st 30MHz~ 1000MHz:: Maximum emission and all
. . X1 MHz - - 2nd emissions beyond 1/10 of the limitation must
Spurious Emission Frequency W v - - aa be indicated.

MHz | 24800.00 | 3450.00 1st 1000MHz~26GHz:: Maximum emission and all
MHz - - 2nd emissions beyond 1/10 of the limitation must
MHz - _ 3rd be indicated.
dB 0.78 0.78 1st
dB - - 2nd
Cable Loss
| .98 : - sd __
dB 3.68 3.68 1st
- dB - - 2nd
S
2 dB - - 3rd
£ dBm -78.28 -78.48 1st
k] B : - 2
& [Spectrum Raw d8m nd
£ | e - N — I C
8 dBm 6424 | -63.74 1st
5
s dBm - - 2nd
‘g dBm - - 3rd
E dBm -77.50 -77.70 1st .
=1 P - - o Limit = 4 nW (-54 dBm)
Spurious Emission Intensity RBW : 100 kHz ; VBW : 100 kHz
LS N SR ! (R PRSI SRS N I N — . i
dBm -60.56 -60.06 1st Limi 20 W (47 dBm)
imit < 20 nW (- m
dem - - 20d____RBW:1MHz; VBW : 1 MHz
dBm - - 3rd
nW 0.0178 0.0170 Total Emission Power
nw 0.0178 | 0.0170 1st Limit = 4 nW (.54 dam)
imit = 4 nW (- m
nw - - 20 RBW : 100 kHz ; VBW : 100 kHz
. e . nw - - 3rd
Spurious Emission Intensity v bt ettty it flebeieied St Mol et et === —
nW 0.8790 0.9863 Total Emission Power
%2 nw 0.8790 0.9863 1st Limi 20 W (-47 dBm)
N imit = nw (- m,
x2 w - - 29 RBW : 1 MHz ; VBW : 1 MHz
2 nw - - 3rd

1: Frequency Band 5 (30 MHz = f < 1000 MHz) 3¢ 2: Frequency Band 6 (1000 MHz = f < 26 GHz)

5. Carrier Sense Capability

o L1est Voltage \ Normal Voltage ( 5V) Remarks

g Test Frequency MHz 5190 5230

i |Mini. Antenna Gain dBi -1.25 -1.25

§ Carrier Level dBm -52.76 -52.83 Pin = 22.79+Gr-20*log(freq_MHz) [dBm]
Result Good/Fail Good Good
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Inc.

Appendix C 19-3-11n-D1D (40 mode)

Sporton No. JR373103
Test Date 2013/9/5
1. General Information JAntenna Port DAC 1 Test Location SPORTON Lab.
Class Article 2 Paragraph 1 Item 19-3 Model 'WUBR-508N [Temp. / Humid. 24.6°C /62%
" . . Type of Emission G1D / D1D Serial No. 12635W2002256 Test Site THO6-HY
Specified Radio Equipment - " —
Modulation Type (OFDM: BPSK, QPSK, 16QAM, 64QAM Antenna Power 0.37 mW/MHz  |Engineer Shiming
Frequency 5190~ 5230MHz(40MHz Space 2 Channels) W52 Department Radio Service Group
2. Test Results
Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz Gk 523 - w/Mid/High of test frequency range
Measured Frequency MHz 5189.9898 |5229.9892
Frequency Error ppm 1.97 2.07 Limit = 20 ppm
é Occupied Bandwidth MHz 36.08 36.00 99% OBW Limit = 38 MHz (RB/VB : 300kHz)
é Spreading Bandwidth (DSSS only) MHz 32.32 32.32 90% of total emission power
§ EIRP Power mW/MHz | 1.70130 | 1.65113 Ant Gain : 6.64 [dBi]
(—U; Antenna Power (Conducted) mW/MHz | 0.36879 | 0.35792 For 40M Limit = 5 mW/MHz - Antenna power & EIRP power
g Antenna Power Error (Cond.) Ap mW/MHz | -0.00121 | -0.01208 For W53-40M, EIRP = 2.5mW/MHz, w/o TPC function
& |Power Error Rate (Cond.) % -0.33 -3.27 Limit + 20% ~ - 80%
5 -40MHz dB 34.95 35.37 Limit = 25dB (38MHz)
2 Adjacent Channel Leackage ~ +40MHz dB 34.71 35.21 Limit = 25dB (38MHz)
g Power -80MHz dB 48.75 48.75 Limit = 40dB (38MHz)
+80MHz dB 49.86 49.69 40dB (38MHz)
Limitation of Collateral < 1GHz nw 0.0231 0.0191 4 nW (-54 dBm)
Emission of Receiver Z1GHz | nw 0.8551 | 0.8337 Limit < 20 "W (-47 dBm)
T 1 Burst Length msec 2.3000 2.3000 4msec
Carrier Sense (100mv/m) OK / NG OK OK Pin = 22.79+Gr-20*log(freq_MHz) [dBm]
Radio ID code ID code Good, MAC Address:00-0E-8E-40-89-82
Interfacg Test Fl’equlency (WS3) MHz - = Gr - 62 [dBm]Gr is max receiveing antenna gain in dBi
Prevention  DFS function OK /NG -
Function Test Frequency (W53) MHz _ | _ | _ For W53-40M, EIRP < 2.5mW/MHz, w/o TPC function

TPC function dB - - -
Test Frequency MHz 5190 5230 =

Low/Mid/High of test frequency range
MHz | 3203.82 | 4958.04
Max
- [Rawdem | -a450 | -4537 -
Value in o 30MHz~5100MHz Limit = 2.5 pW/MHz (-26 dBm/MHz)
o ban | GBIz | 42.25 | 43.12
Unwanted
e Lws2 uWiMHz | 005957 | 0.04875
Emission Intensity | °7 -—-—-4f—-—- e B R —-—-—- de—e— e — e —- R e
ws3 MHz | 21880.00 | 21838.80
Max
- [Rawdem | -34.95 | -34.69 -
value in [-at 5400MHz~ 26000MHz Limit = 2.5 pW/MHz (-26 dBm/MHz)
dBm/MHz | -31.27 | -31.01
the band
uwinkz | 072645 | 0.79250
Test Frequency MHz 5190 5230 - Low/Mid/High of test frequency range
MHz | 5141.83 | 5126.80 -
Raw dBm | -47.38 | -A3.44 — -
gnean 5100MHz~5142MHz Limit < 2.5 {W/MHz (-26 dBm/MHz)
dBm/MHz | -38.49 | -34.55 -
Max " WiMHz .
ValUE N |- = = - o e — = — = — |- — - — - —-—-—- q-—-—-t-—-—- —-—-——-—-— e
the band MHz -
Raw dBy — -
gnean 5142MHz~ 5150MHz Limit = 15 i\W/MHz (-18.24 dBm/MHz)
= dBm/MHz -
c e __1 HW/MHz_ L R I B I SR N ]
2 [ MHz -
£ 5 Max | Raw dBm - .
g g : 5250MHz~5251MHz Limit = 500 ~ 50 12 W/MHz (-3 ~ -13 dBm/MHz)
1 3 value in [ dBm/MHz -
0 a the band | ,w/MHz -
g 5 S - N B J- I S I Margin to the technical requirement ]
g g ws2 MHz -
o 3 Raw dBy
o ,
= 5] Max  [RRRATII 5251MHz~ 5270MHz Limit = 50 ~ 7.924 4 W/MHz (-13 ~ -21 dBm/MHz)
L - value in [ dBm/MHz -
g g the band |“w/MHz _
£
g 8 -
a = MHz 5272.48 -
o Max | Raw dBm | -46.08 | -47.01 — 5270MHz~5275.8MHz Limit < 7.924 ~ 2.547 ;s WIMHz (-21 ~ -25.9
value in | dBm/MHz | -37.19 -39.02 - dBm/MHz)
the band | "yw/MHz | 0.19099 | 0.12531 -
. l._ | 1416 | 159 | - _ _|____ . 4 L
MHz_ | 532901 | 5275.80 E
Max |"Raw dBm | -45.49 | -47.55 —
value in
o ban | ABMVMHz | -36.60 | -38.66 -
uwinkz | 021878 | 0.13614 -
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SPORTON International Inc.

Appendix C 19-3-11n-D1D-Power (40MHz mode)

3. Antenna Power (Conducted Power)

Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 5190 5230
Power Meter Raw (IF of Spectrum) dBm -25.03 -25.16
= Power Measurement System Loss dB 21.19 21.19 Refer to Calibration Result
3 Tranmsitter Duty Cycle Factor dB 0.00 0.00 Duty Factor = 10 x 10Log;o(1/Duty Cycle)
§ Equivalent Noise Bandwidth MHz 1.12 1.12 ENB = Total_Sum”2 / Peak_Level * Point_Width
é Equivalent Noise Bandwidth Factor dB 0.49 0.49 ENB Factor = 10 x 10L0g;o(1/ENB)
g Antenna Power (Conducted) dBm/MHz -4.33 -4.46 Limit = 5 mW/MHz (7 dBm/MHz)
Antenna Power (Conducted) mW/MHz | 0.3688 0.3579
Tranmsitter ONyipe msec 1.0000 RBW : 1 MHz ; VBW : 1 MHz ; SP : OHz
Tranmsitter (ON+OFF)rime msec 1.0000
Tranmsitter Duty Cycle % 100.00%
4. Limitation of Collateral Emission of Receiver
Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 5190 5230 -
w1 MHz 961.20 672.14 st 30MHz~ 1000MHz:: Maximum emission and all
. . X1 MHz - - 2nd emissions beyond 1/10 of the limitation must
Spurious Emission Frequency W i - - aa be indicated.

MHz | 21800.00 | 21800.00 st 1000MHz~ 26GHz:: Maximum emission and all
MHz - - 2nd emissions beyond 1/10 of the limitation must
MHz _ _ 3rd be indicated.
dB 0.78 0.78 1st
dB - - 2nd
Cable Loss
L ORI N RN PRSIV SUR SR S I — sd .
dB 3.68 3.68 1st
- dB - - 2nd
S
2 dB - - 3rd
£ dBm -77.14 -77.96 1st
= dBm - - 2nd
& [Spectrum Raw
£ | e - N — I C
8 dBm 6436 | -64.47 1st
5
s dBm - - 2nd
‘g dBm - - 3rd
E dBm -76.36 -77.18 1st o
= dBm - - 2nd Limit = 4 nW (-54 dBm)
Spurious Emission Intensity RBW : 100 kHz ; VBW : 100 kHz
e N — B i
dBm -60.68 -60.79 1st Limit = 20 W (47 cBm)
mit = n - m
dem - - 20d____RBW:1MHz; VBW : 1 MHz
dBm - - 3rd
nW 0.0231 0.0191 Total Emission Power
nw 0.0231 | 0.0191 1st Limit = 4 mW (.54 dam)
imit = n - m,
nw - - 20 RBW : 100 kHz ; VBW : 100 kHz
) o . nw - - 3rd
Spurious Emission Intensity - Ity (et Eaniieilh Rl Sl il Bl el == —
nW 0.8551 0.8337 Total Emission Power
%2 nw 0.8551 0.8337 1st 2 (a7 dBm)
” Limit = nW (-47 dBm
x2 w . . 29 RBW : 1 MHz ; VBW : 1 MHz
% 2 nW - - 3rd

1: Frequency Band 5 (30 MHz = f < 1000 MHz) 3% 2: Frequency Band 6 (1000 MHz = f < 26 GHz)

5. Carrier Sense Capability

o L1est Voltage \ Normal Voltage ( 5V) Remarks

g Test Frequency MHz 5190 5230

i |Mini. Antenna Gain dBi -1.25 -1.25

§ Carrier Level dBm -52.76 -52.83 Pin = 22.79+Gr-20*log(freq_MHz) [dBm]
Result Good/Fail Good Good
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SPORTON International

Inc.

Appendix C 19-3-11n-D1D (40 mode)

Sporton No. JR373103
Test Date 2013/9/5
1. General Information JAntenna Port DAC 0+DAC 1 Test Location SPORTON Lab.
Class Article 2 Paragraph 1 Item 19-3 Model 'WUBR-508N [Temp. / Humid. 24.6°C /62%
. ) . Type of Emission G1D/ D1D Serial No. 12635W2002256 Test Site THO6-HY
Specified Radio Equipment - " —
Modulation Type (OFDM: BPSK, QPSK, 16QAM, 64QAM Antenna Power 0.77 mW/MHz  |Engineer Shiming
Frequency 5190~ 5230MHz(40MHz Space 2 Channels) W52 Department Radio Service Group
2. Test Results
Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 523 - w/Mid/High of test frequency range
Measured Frequency MHz - - -
Frequency Error ppm - - - Limit = 20 ppm
.é Occupied Bandwidth MHz - - - 99% OBW Limit = 38 MHz (RB/VB : 300kHz)
é Spreading Bandwidth (DSSS only) MHz - - - 90% of total emission power
§ EIRP Power mW/MHz | 3.44224 | 3.52951 Ant Gain : 6.64 [dBi]
(—U; Antenna Power (Conducted) mW/MHz | 0.74618 | 0.76509 For 40M Limit = 5 mW/MHz - Antenna power & EIRP power
g Antenna Power Error (Cond.) Ap mW/MHz | -0.02382 | -0.00491 For W53-40M, EIRP = 2.5mW/MHz, w/o TPC function
& |Power Error Rate (Cond.) % -3.09 -0.64 Limit + 20% ~ - 80%
8 -40MHz dB B B Limit = 25dB (38MHz)
g Adjacent Channel Leackage ~ +40MHz dB - - Limit = 25dB (38MHz)
§ Power -80MHz dB - - Limit = 40dB (38MHz)
+80MHz dB - - 40dB (38MHz)
Limitation of Collateral < 1GHz nw 0.0409 0.0361 4 nW (-54 dBm)
Emission of Receiver Z1GHz | nw 1.7341 | 1.8200 Limit < 20 "W (-47 dBm)
T 1 Burst Length msec 2.3000 2.3000
Carrier Sense (100mv/m) OK / NG OK OK Pin = 22.79+Gr-20*log(freq_MHz) [dBm]
Radio ID code ID code Good, MAC Address:00-0E-8E-40-89-82
Interfage Test Fl’equlency (WS3) MHz - = Gr - 62 [dBm]Gr is max receiveing antenna gain in dBi
Prevention  DFS function OK /NG -
Function Test Frequency (W53) MHz _ | _ | _ For W53-40M, EIRP < 2.5mW/MHz, w/o TPC function

TPC function dB - - -
Test Frequency MHz 5 5230 =

Low/Mid/High of test frequency range

MHz - -
Max |"Raw dBm - - -
value in AT BN o1 30MHz~5100MHz Limit = 2.5 pW/MHz (-26 dBm/MHz)
m/MHz | -38. -39.
Unwanted the band
o . W52 PW/MHz | 0.14993 | 0.10209
Emission Intensity = > -—-—-4-—-—- === === === —-—-—- T-— == === ——— - —
W53 MHz . B
Max |"Raw dBm - -
value in e S o 5400MHz~26000MHz Limit = 2.5 yW/MHz (-26 dBm/MHz)
the band [.2BM/MHz | =28, ==
PW/MHz [ 1.52091 | 1.50864
Test Frequency MHz 5190 5230 - Low/Mid/High of test frequency range
MHz - - -
Raw dBI - - - .
d:W/M: SR 5100MHz~5142MHz Limit < 2.5 IW/MHz (-26 dBm/MHz)
m/MHz | -36. -30.. -
Max " WiNiHz | 0.22212 | 0.00538 -
value in [-=—-—- ===t —f——- —-—-—- q-—-—-t-—-—- —-—-——-—-— e
= the band |..... M2 : - :
Raw dBI - - - .
- o daW/ o 5142MHz~5150MHz Limit = 15 iW/MHz (-18.24 dBm/MHz)
_g o Bm/MHz [ -29.85 -32.24 -
] [ UW/MHz | 103618 | 050712 | - | . i P S I S ]
g “g’ MHz - - -
S g Max |"Raw dBm - - - A
il value in 5250MHz~5251MHz Limit = 500 ~ 50 ;2 W/MHz (-3 ~ -13 dBm/MHz)
|3 ehefeelaelanls
g g W52 - —-—- LR : -
&2 Q MHz - - -
w [ Max
5 < .| Raw dBm = = - . A
L value in e T Saioe 1MHz~5270MHz Limit = 50 ~ 7.924 1 W/MHz (-13 ~ -21 dBm/MHz)
o ° the band o 22 -
% % UW/MHz [ 0.67065 | 4.01848 -
o T M — E -
[= - Max 2
8 value in Raw dBm - - - 5270MHz~5275.8MHz Limit = 7.924 ~ 2.547 ; W/MHz (-21 ~ -25.9
the band dBm/MHz | -34.05 -34.49 - dBm/MHz)
UW/MHz [ 0.39375 | 0.35546 -
MHz - - -
Max |"Raw dBm - - -
value in 5275.8MHz~5400MHz Limit = 2.5 pW/MHz (-26 dBm/MHz)
the band dBm/MHz | -33.51 -35.61 -
PW/MHz [ 0.44524 | 0.27450 -

19-3-11n-D1D Total
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SPORTON International Inc.

Appendix C 19-3-11n-D1D-Power (40MHz mode)

3. Antenna Power (Conducted Power)

Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 5190 5230
Power Meter Raw (IF of Spectrum) dBm -21.97 -21.86
= Power Measurement System Loss dB 21.19 21.19 Refer to Calibration Result
3 Tranmsitter Duty Cycle Factor dB 0.00 0.00 Duty Factor = 10 x 10Log;o(1/Duty Cycle)
§ Equivalent Noise Bandwidth MHz 1.12 1.12 ENB = Total_Sum”2 / Peak_Level * Point_Width
é Equivalent Noise Bandwidth Factor dB 0.49 0.49 ENB Factor = 10 x 10L0g;o(1/ENB)
g Antenna Power (Conducted) dBm/MHz -1.27 -1.16 Limit = 5 mW/MHz (7 dBm/MHz)
Antenna Power (Conducted) mW/MHz | 0.7462 0.7651
Tranmsitter ONripe msec 1.0000 RBW : 1 MHz ; VBW : 1 MHz ; SP : OHz
Tranmsitter (ON+OFF)rime msec 1.0000
Tranmsitter Duty Cycle % 100.00%
4. Limitation of Collateral Emission of Receiver
Test Voltage \ Normal Voltage ( 5V) Remarks
Test Frequency MHz 5190 5230 -
w1 MHz ' . - st 30MHz~ 1000MHz:: Maximum emission and all
. . X1 MHz - - - 2nd emissions beyond 1/10 of the limitation must
Spurious Emission Frequency W v - - - aa be indicated.

MHz N - . st 1000MHz~26GHz:: Maximum emission and all
MHz - - - 2nd emissions beyond 1/10 of the limitation must
MHz - ~ ~ 3rd be indicated.
dB 0.78 0.78 1st
dB - - - 2nd
Cable Loss
L ORI N RNV PRNOSROIOR SUR S S I — sd .
dB 3.68 3.68 1st
- dB - - - 2nd
S
2 dB - - - 3rd
£ dBm - - - 1st
= dBm - - - 2nd
& [Spectrum Raw
£ | e N — I C
8 dBm - - - 1st
5
s dBm - - - 2nd
‘g dBm - - - 3rd
E dBm -73.88 -74.42 1st .
= dBm - - - 2nd Limit = 4 nW (-54 dBm)
Spurious Emission Intensity RBW : 100 kHz ; VBW : 100 kHz
LS N Ot S U (. P PRSI PRSI R I N — . i
dBm -57.61 -57.40 1st Limit = 20 W (47 cBm)
imit = 20 nW (- m
dsm : - ' 20d____RBW:1MHz; VBW : 1 MHz
dBm - - - 3rd
nW 0.0409 0.0361 Total Emission Power
nw 0.0409 | 0.0361 1st Limit = 4 mW (.54 dam)
imit = n - m,
nw : - ' 20 RBW : 100 kHz ; VBW : 100 kHz
N . . nw - - - 3rd
Spurious Emission Intensity v ettty ettty ianieiietath flebeieiend St Mol et et === —
nW 1.7341 1.8200 Total Emission Power
%2 nw 1.7341 1.8200 1st
. Limit = 20 nW (-47 dBm)
X2 w - - : N9 RBW : 1 MHz ; VBW : 1 MHz
% 2 nW - - - 3rd

3% 1: Frequency Band 5 (30 MHz = f < 1000 MHz) 3% 2: Frequency Band 6 (1000 MHz = f < 26 GHz)

5. Carrier Sense Capability

o L1est Voltage \ Normal Voltage ( 5V) Remarks

g Test Frequency MHz 5190 5230

i |Mini. Antenna Gain dBi -1.25 -1.25

§ Carrier Level dBm -52.76 -52.83 Pin = 22.79+Gr-20*log(freq_MHz) [dBm]
Result Good/Fail Good Good
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Power Supply Voltage Fluctuation Test

Voltage Fluctuation Test Normal Voltage High Voltage Low Voltage
Input DC Power 5 5.5 4.5
Output DC Power 3.26 3.27 3.25
Voltage Variation (%) - 0.31% -0.31%

Note: Voltage Variation (%) = (Output High or Low Voltage - Output Normal Voltage)/Output Normal Voltage X 10(
During the input supply voltage to the EUT from the external power source is varied by +/- 10%, if output

voltage had been confirmed that the fluctuation of power supply to the RF circuit of EUT (excluding power

source) is equal to or less than +/- 1%. Exempt extremely high and low supply voltage condition tests, EUT

nnh/ nnaratad in narmal vnltana tn tact all rannilatinne
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