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Equipment
Brand Name
Model No.
Standard
Operating Band

Applicant /
Manufacturer

CE Test Report

802.11abgn, USB module
SparkLAN

WUBR-508N

EN 300 328 V2.1.1 (2016-11)
2400 MHz - 2483.5 MHz
SparkLAN Communications, Inc.

8F., No. 257, Sec. 2, Tiding Blvd., Neihu District, Taipei

City 11493, Taiwan

The product sample received on May 26, 2015 and completely tested on Apr. 27, 2017. We,
SPORTON, would like to declare that the tested sample has been evaluated in accordance
with the procedures given in EN 300 328 V2.1.1 (2016-11) and shown compliance with the
applicable technical standards.

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

in full.
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Summary of Test Result

Requirements and Conformance Test Specifications

Report | Ref. Std. Description Limit Result Remark
Clause | Clause
3.1 4.3.2.2 |RF Output Power 20 dBm Complied -
3.2 4.3.2.3 |Power Density 10 dBm/MHz Complied -
- 4.3.2.4 |Duty cycle, Tx-sequence, EN 300 328 C4.3.2.4.3 Complied -
Tx-gap
- 4.3.2.5 |Medium Utilization (MU) MU < 10% Complied -

Factor

3.3 4.3.2.7 |Occupied Channel Bandwidth |20 dBm Complied -

34 4.3.2.8 | Transmitter unwanted EN 300 328 Figure 3 Complied -
emissions in the OOB domain

35 4.3.2.9 |Transmitter unwanted EN 300 328 Table 4 Complied -
emissions in the spurious
domain

4.1 4.3.2.10 |Receiver spurious emissions |EN 300 328 Table 5 Complied -
Adaptivity EN 300 328 Clause Complied -

5.1 4.3.2.6 4.3.2.6.2&4.3.2.6.3

. : EN 300 328 Clause .
6.1 4.3.2.11 |Receiver Blocking 432114 Complied -
. - EN 300 328 Clause
1.1.8 | 4.3.2.12 |Geo-location capability 432122 N/A -
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Revision History

Report No. Version Description Issued Date

ER232843-17AC Rev. 01 Initial issue of report Jun. 05, 2017
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1 General Description
1.1 Information

1.1.1 RF General Information

RF General Information

Frequency IEEE Std. Ch. Frequency Channel Transmit EIRP - Output
Range (MHz) 802.11 (MHz) Number Chains (N+x) Power (dBm)
2400-2483.5 b 2412-2472 1-13[13] 1 18.95
2400-2483.5 g 2412-2472 1-13 [13] 1 19.12
2400-2483.5 n (HT20) 2412-2472 1-13 [13] 2 19.01
2400-2483.5 n (HT40) 2422-2462 3-11[9] 2 19.10

Note 1: 802.11b uses a combination of DSSS-DBPSK, DQPSK, CCK modulation.
Note 2: 802.11g/n uses a combination of OFDM-BPSK, QPSK, 16QAM, 64QAM modulation.

1.1.2 Antenna Information

Antenna Category

[] |Integral antenna (antenna permanently attached)

[ ] Temporary RF connector provided

[] 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)

[] Single power level with corresponding antenna(s).

X Multiple power level and corresponding antenna(s).

Antenna General Information

No. Ant. Cat. Ant. Type Gain (ggj
1-2 External Dipole 3.00
Remark:

1. IEEE802.11b/g only include 1Tx and EUT was pre-tested Antenna Port 1 and Antenna Port 2 for single
chain, the worst case was Antenna Port 2. Therefore only test data (Port 2) was recorded in report.
2. IEEE802.11n only include 2Tx.
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1.1.3 Type of EUT

Operational Condition

EUT Power Type From DC Source

Software / Firmware Version for Adaptivity & Receiver Blocking 5.1.19.0

Type of EUT

Stand-alone

X
[

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

Combined Equipment - Brand Name / Model No.:

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

Host System - Brand Name / Model No.:

[] |Other:
Operational Voltage X [vnom (5V) X |Vmax (5.25V) |XI |Vmin (4.75 V)
Operational Temperature X [Tnom (20°C) X [Tmax (50°C) X | Tmin (0°C)

1.1.4 Test Signal Duty Cycle

Operated Mode for Worst Duty Cycle

[] Operated normally mode for worst duty cycle

[X] Operated test mode for worst duty cycle

Test Signal Duty Cycle (x) Power Duty Factor

[dB] — (10 log 1/x)
X 100.00% - IEEE 802.11b 0.00
X 100.00% - IEEE 802.11g 0.00
X 100.00% - IEEE 802.11n (HT20) 0.00
X 100.00% - IEEE 802.11n (HT40) 0.00

1.1.5 Medium Access Protocol

Medium Access Protocol

Medium Access Protocol: IEEE Std. 802.11-2007

IEEE Std. 802.11n-2009

IEEE Std. 802.15.4-2006

IEEE Std. 802.15.1-2005

OO 0OX | KX

Other:

A medium access protocol has been implemented by the equipment. With mechanism designed to facilitate
spectrum sharing with other devices in a wireless network. The equipment implements an adequate
spectrum sharing mechanism and users will be equal access wireless network.
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1.1.6 Table for Existing Change

This product is an extension of original one reported under Sporton project number: ER232843-13AC

Below is the table for the change of the product with respect to the original one.

Modifications Performance Checking

Update standard to 300 328 V2.1.1(2016-11)

1. RSE limit was modified

2. Receiver Blocking was evaluated

1.1.7 Adaptive Equipment

Adaptive Equipment

non-

Adaptive Equipment

0
X

Adaptive Equipment without the possibility to switch to a non-adaptive mode:

X

The equipment has implemented an LBT based DAA mechanism:

[] The equipment is Frame Based equipment

X The equipment is Load Based equipment

] The equipment can switch dynamically between Frame Based and Load Based equipment

O

The equipment has implemented an non-LBT based DAA mechanism

[l

The equipment can operate in more than one adaptive mode

[l

Adaptive Equipment which can also operate in a non-adaptive mode

1.1.8 Geo-location capability supported by the equipment

Geo-location capability supported by the equipment

L] |Yes
[] |The geographical location determined by the equipment as defined in EN 300 328, clause
4.3.2.12.3 is not accessible to the user.
X |No
SPORTON INTERNATIONAL INC. Page No. : 70f79
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1.2

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

following standards:
. EN 300 328 v2.1.1 (2016-11)

Testing Applied Standards

1.3 Testing Location Information
Testing Location
XI HWAYA ADD No. 52, Huaya 1st Rd., Guishan Dist., Taoyuan City, Taiwan (R.O.C.)
TEL  : |886-3-327-3456 [FAX  : [886-3-327-0073
[0 JHUBEI ADD No.8, Ln. 724, Bo'ai St., Zhubei City, Hsinchu County, Taiwan (R.O.C.)
TEL  : |886-3-656-9065 [FAx  : |886-3-656-9085
Test Condition Test Site No. Test Engineer Test Environment Test Date
RF Conducted THO1-HY lan 22.8°C/ 62% 22/Sep/2014
Radiated Emission 05CHO1-HY Monday 21°C/ 63% 14/Apr/2012
Adaptivity Site DFS01-HY Sam 25.4°C/60.3% 20/Apr/2016
Receiver Blocking DFS01-HY Dexter 23.2°C/61% 27/Apr/2017

1.4

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)

Test Iltems Uncertainty Remark

Conducted Emission 1.3dB Confidence levels of 95%
Emission Bandwidth 5.8*10" MHz Confidence levels of 95%
Radiated Emission (30MHz ~ 1,000MHz) 2.3dB Confidence levels of 95%
Radiated Emission (1GHz ~ 18GHz) 2.5dB Confidence levels of 95%

Parameter

Uncertainty

RF frequency

+5.8x10" MHz

Power Spectral Density, conducted +2.6dB

Supply voltages +2.9%

RF power conducted +1.2dB

RF power radiated +2.5dB

Spurious emissions, radiated +3.3dB

Humidity +2.4%

Temperature +0.33°C

Time +1.44%

95% confidence level using a coverage factor of k=2
SPORTON INTERNATIONAL INC. Page No. :80f79
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2 Test Configuration of EUT

2.1

The Worse Case Modulation Configuration

Worst Modulation Used for Conformance Testing

Modulation Mode Transmit Chains (N+x) Data Rate / MCS Worst Data Rate / MCS
11b 1 1-11 Mbps 1 Mbps
11g 1 6-54 Mbps 6 Mbps
HT20 2 MCS 8-15 MCS 8
HT40 2 MCS 8-15 MCS 8

2.2 Test Channel Frequencies Configuration
Test Channel Frequencies Configuration
IEEE Std. 802.11 Test Channel Frequencies (MHz)
b, g, n (HT20) 2412-(F1), 2442-(F2), 2472-(F3)
n (HT40) 2422-(F4), 2437-(F5), 2462-(F6)
2.3 The Worse Case Power Setting Parameter

The Worst Case Power Setting Parameter (2400-2483.5MHz band)

Test Software/Version RT5x7x QA_V1.0.5.9
Test Frequency (MHz)
Modulation Mode N1x NCB: 20MHz NCB: 40MHz
2412 2442 2472 2422 2442 2462
11b 1 09 0A 0B - - -
119 1 OF OF 11 - - -
HT20 2 12,0B 11,0B 11,0C - - -
HT40 2 - - - 12,0B 11,0C 12,0C
SPORTON INTERNATIONAL INC. Page No. :90f79
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2.4

The Worst Case Measurement Configuration

The Worst Case Mode for Following Conformance Tests

Tests Item

RF Output Power, Power Density, Occupied Channel Bandwidth
Transmitter unwanted emissions in the OOB domain

Test Condition

Conducted measurement at transmit chains

Modulation Mode

11b, 119, HT20, HT40

The Worst Case Mode for Following Conformance Tests

Tests Item

Transmitter Unwanted Emissions in The Spurious Domain,
Receiver Spurious Emissions

Test Condition

Radiated measurement

One channel out of the declared channels for each sub-band.

In case of more than 1 channel plan has been declared, testing of these specific
requirements need only be performed using one of the declared channel plans.
If EUT consist of multiple antenna assembly (multiple antenna are used in EUT
regardless of spatial multiplexing MIMO configuration), the radiated test should
be performed with highest antenna gain of each antenna type.

User Position

[] EUT will be placed in fixed position.

X EUT will be placed in mobile position and operating multiple positions.

[] EUT will be a hand-held or body-worn battery-powered devices and
operating multiple positions.

Operating Mode

Operating Mode Description

1

Transmit / Receive

Modulation Mode

11b, 119, HT20, HT40

Orthogonal Planes of
EUT

X Plane Y Plane

Worst Planes of EUT

The Worst Case Mode for Following Conformance Tests

Test Iltems

Adaptivity

Test Condition

Conducted measurement at transmit chains

The Worst Case Mode for Following Conformance Tests

Test Iltems

Receiver Blocking

Test Condition

Conducted measurement at a receiver chain

SPORTON INTERNATIONAL INC.
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2.5 Support Equipment

Support Equipment - RF Conducted

No. Equipment Brand Name Model Name
1 Notebook DELL E5540
2 Adapter for NB DELL LA65NM130

Support Equipment - Radiated Emission

No. Equipment Brand Name Model Name
1 Notebook DELL E5520
2 Adapter for NB DELL HAG65NM130

Support Equipment — Adaptivity

No. Equipment Brand Name Model Name
1 AP (Master) EDIMAX CG300
2 NoteBook DELL Latitude E5550
3 Adapter for NB DELL FA90PSO-00
4 NoteBook DELL Latitude E5540
5 Adapter for NB DELL DA65NM111-00

Support Equipment — Receiver Blocking

No. Equipment Brand Name Model Name
1 NoteBook DELL Latitude E5550
Adapter for NB DELL FA90PSO-00

3 Shielding Box EMEC EM-SHB-650550300-M

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX . 886-3-327-0973
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2.6 Test Setup Diagram

Test Setup Diagram - Radiated Test

DC power line

Notebook

Adapter
230 Vac / 50 Hz

=
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3 Transmitter Test Result

3.1 RF Output Power

3.1.1 RF Output Power Limit

RF Output Power Limit

X Mean equivalent isotropic radiated power (e.i.r.p.) < 20 dBm

3.1.2

Measuring Instruments

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

3.1.3 Test Procedures

Test Method

X The measurements shall be performed at both normal environmental conditions and at the extremes of
the operating temperature range.

X Refer as EN 300 328, clause 5.4.2.2.1 for conducted measurement.

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Use a fast power sensor suitable for 2,4 GHz and capable of 1 MS/s.

Use the following settings:

- Sample speed 1 MS/s or faster.

- The samples must represent the power of the signal.

- Measurement duration: For adaptive equipment, the measurement duration shall be long enough
to ensure a minimum number of bursts (at least 10) are captured.

NOTE 1: For adaptive equipment, to increase the measurement accuracy, a higher number of

bursts may be used.

For conducted measurements on devices with multiple transmit chains:

- Connect one power sensor to each transmit port for a synchronous measurement on all transmit
ports.

- Trigger the power sensors so that they start sampling at the same time.
Make sure the time difference between the samples of all sensors is less than half the time
between the samples of all sensors is less than 500 ns.

- For each instant in time, sum the power of the individual samples of all ports and store them. Use
these stored samples in all following steps.

Find the start and stop times of each burst in the stored measurement samples.
NOTE 2: The start and stop times are defined as the points where the power is at least 30 dB the
RMS burst power calculated in step 4.

Between the start and stop times of each individual burst calculate the RMS power over the
burst using the formula below. Save these Pburst values, as well as the start and stop times
for each burst.

1 ¢
‘n:am st E Z R‘umlu.l'ca (”)

n=l
with 'k’ being the total number of samples and 'n' the actual sample number

The highest of all Pburst values (value "A" in dBm) will be used for maximum e.i.r.p.
calculations.

SPORTON INTERNATIONAL INC. Page No. 113 0f 79
TEL : 886-3-327-3456 Report Version . Rev. 01
FAX : 886-3-327-0973




SPORTON LAB. CE Test Report Report No. : ER232843-17AC

Step 6: Add the (stated) antenna assembly gain "G" in dBi of the individual antenna.
If applicable, add the additional beamforming gain "Y" in dB.
If more than one antenna assembly is intended for this power setting, the maximum overall antenna
gain (G or G + Y) shall be used. The RF Output Power (P) shall be calculated using the formula
below:
P =A+ G + Y. This value, which shall comply with the limit given in clauses 4.3.2.2.3, shall be
recorded in the test report.

[] Referas EN 300 328, clause 5.4.2.2.2 for radiated measurement.

3.1.4 Test Setup

RF Output Power

Temperature & Humidity Chamber

S MIMO Power
Record NB %

EUT Control NB

Test conditions:

The measurements for RF output power shall be performed at both normal environmental conditions and at
the extremes of the operating temperature range.

3.1.5 Maximum Antenna Gain

Maximum Antenna Gain Result

Transmit Chains No. 1 2 - -

Maximum Gain (dBi)-G 3.00 3.00 - -
Modulation Mode (GdET) Nrx Nss (Min.) STBC Bg:mfgjrg])i_r\](g

11b 3.00 1 1 - -

11g 3.00 1 1 - -

HT20 3.00 2 2 - -

HT40 3.00 2 2 - -

SPORTON INTERNATIONAL INC. Page No. ;14 0f 79
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3.1.6 Test Result of RF Output Power

Test Date: Sep. 22, 2014 RF Output Power Result
Max. Gain (dBi) 3.00 RF Output Power (dBm)
Condition | Modulation Mode | Nty (Il:\;iiqz) I(Ddog:nl) EII?(SBPlg];ver EI?dPBlr‘]LTit
TnomVnom 11b 1 2412 14.97 17.97 20
TminVmax 11b 1 2412 15.87 18.87 20
TminVmin 11b 1 2412 15.90 18.90 20
TmaxVmax 11b 1 2412 12.94 15.94 20
TmaxVmin 11b 1 2412 12.94 15.94 20
TnomVnom 11b 1 2442 15.04 18.04 20
TminVmax 11b 1 2442 15.95 18.95 20
TminVmin 11b 1 2442 1591 18.91 20
TmaxVmax 11b 1 2442 12.87 15.87 20
TmaxVmin 11b 1 2442 12.87 15.87 20
TnomVnom 11b 1 2472 14.70 17.70 20
TminVmax 11b 1 2472 15.71 18.71 20
TminVmin 11b 1 2472 15.72 18.72 20
TmaxVmax 11b 1 2472 12.50 15.50 20
TmaxVmin 11b 1 2472 12.51 15.51 20
Result Complied
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Test Date: Sep. 22, 2014

RF Output Power Result

Max. Gain (dBi) 3.00 RF Output Power (dBm)
Condition | Modulation Mode [Ntx| Freq. (MHz) (F;oBr:nl) EIR(SBP;\)NH EII(?dPBIHir)nit
TnomVnom 119 1 2412 14.59 17.59 20
TminVmax 119 1 2412 15.95 18.95 20
TminVmin 119 1 2412 15.91 18.91 20
TmaxVmax 119 1 2412 12.44 15.44 20
TmaxVmin 119 1 2412 12.45 15.45 20
TnomVnom 119 1 2442 14.60 17.60 20
TminVmax 119 1 2442 15.86 18.86 20
TminVmin 119 1 2442 15.83 18.83 20
TmaxVmax 119 1 2442 12.37 15.37 20
TmaxVmin 11g 1 2442 12.34 15.34 20
TnomVnom 119 1 2472 14.90 17.90 20
TminVmax 119 1 2472 16.12 19.12 20
TminVmin 11g 1 2472 16.07 19.07 20
TmaxVmax 11g 1 2472 12.63 15.63 20
TmaxVmin 119 1 2472 12.60 15.60 20
Result Complied
SPORTON INTERNATIONAL INC. Page No. : 16 of 79
TEL : 886-3-327-3456 Report Version . Rev. 01

FAX . 886-3-327-0973




SPORTON LAB.

CE Test Report

Report No. : ER232843-17AC

Test Date: Sep. 22, 2014

RF Output Power Result

Max. Gain (dBi) 3.00 RF Output Power (dBm)
. EIRP EIRP
conditen | MU I G | B | o | ey | Power | L
TnomVnom HT20 2 2412 11.83 11.21 14.54 17.54 20
TminVmax HT20 2 2412 12.94 12.56 15.76 18.76 20
TminVmin HT20 2 2412 12.91 12.50 15.72 18.72 20
TmaxVmax HT20 2 2412 9.92 8.97 12.48 15.48 20
TmaxVmin HT20 2 2412 9.85 8.89 12.41 1541 20
TnomVnom HT20 2 2442 11.76 11.18 14.49 17.49 20
TminVmax HT20 2 2442 13.02 12.66 15.85 18.85 20
TminVmin HT20 2 2442 12.97 12.62 15.81 18.81 20
TmaxVmax HT20 2 2442 9.48 8.55 12.05 15.05 20
TmaxVmin HT20 2 2442 9.52 8.58 12.09 15.09 20
TnomVnom HT20 2 2472 11.82 11.61 14.73 17.73 20
TminVmax HT20 2 2472 13.00 12.99 16.01 19.01 20
TminVmin HT20 2 2472 12.97 12.92 15.96 18.96 20
TmaxVmax HT20 2 2472 9.50 9.07 12.30 15.30 20
TmaxVmin HT20 2 2472 9.48 8.98 12.25 15.25 20
Result Complied
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Test Date: Sep. 22, 2014

RF Output Power Result

Max. Gain (dBi) 3.00 RF Output Power (dBm)
. EIRP EIRP
conditen | MeROn I G | B | o | ey | Power | L
TnomVnom HT40 2 2422 11.83 11.03 14.46 17.46 20
TminVmax HT40 2 2422 13.08 12.57 15.84 18.84 20
TminVmin HT40 2 2422 13.06 12.60 15.85 18.85 20
TmaxVmax HT40 2 2422 9.69 8.58 12.18 15.18 20
TmaxVmin HT40 2 2422 9.64 8.50 12.12 15.12 20
TnomVnom HT40 2 2437 11.97 11.55 14.78 17.78 20
TminVmax HT40 2 2437 13.30 12.71 16.03 19.03 20
TminVmin HT40 2 2437 13.28 12.67 16.00 19.00 20
TmaxVmax HT40 2 2437 9.38 9.49 12.45 15.45 20
TmaxVmin HT40 2 2437 9.47 9.53 12.51 15.51 20
TnomVnom HT40 2 2462 11.89 11.44 14.68 17.68 20
TminVmax HT40 2 2462 12.94 13.17 16.07 19.07 20
TminVmin HT40 2 2462 12.98 13.19 16.10 19.10 20
TmaxVmax HT40 2 2462 9.69 8.98 12.36 15.36 20
TmaxVmin HT40 2 2462 9.69 9.00 12.37 15.37 20
Result Complied
SPORTON INTERNATIONAL INC. Page No. 18 0f 79
TEL : 886-3-327-3456 Report Version . Rev. 01

FAX . 886-3-327-0973




SPORTON LAB.

CE Test Report Report No. : ER232843-17AC

3.2 Power Density

3.2.1 Power Density Limit

Power Spectral Density Limit

X Mean equivalent isotropic radiated power (e.i.r.p.) density < 10 dBm/MHz

3.2.2 Measuring Instruments

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

3.2.3 Test Procedures

Test Method

X Power spectral density shall be measured using one of the options below.

X Option 1: For equipment with continuous and non-continuous transmissions. Refer as EN 300 328,
clause 5.4.3.2.1.

[] Option 2: For equipment with continuous transmission capability or for equipment operating (or with
the capability to operate) with a constant duty cycle (e.g. Frame Based equipment). Refer as EN 300
328, clause 5.4.3.2.1.

X Refer as EN 300 328, clause 5.4.3.2.1 for conducted measurement.

Xl Option 1:

Step 1:

Connect the UUT to the spectrum analyzer and use the following settings:
- Start & Stop Frequency: 2400 MHz ~ 2483.5MHz
- Resolution BW: 10 kHz
- Video BW: 30 kHz
- Sweep Points: > 8 350
- Detector Mode: RMS
- Trace Mode: Max Hold
- Sweep time:
For non-continuous transmissions: 2 x Channel Occupancy Time x number of sweep
points
For continuous transmissions: 10s; the sweep time may be increased further until a
value where the sweep time has no impact on the RMS value of the signal
For non-continuous signals, wait for the trace to stabilize.

Step 2: | For conducted measurements on smart antenna systems using either operating mode 2 or
operating mode 3 (see clause 5.3.2.2), repeat the measurement for each of the transmit ports.
For each sampling point (frequency domain), add up the coincident power values (in mW) for
the different transmit chains and use this as the new data set.
Step 3: | Add up the values for power for all the samples in the file using the formula below.
o
Pﬁ'ym = Z ID.\.(HPI‘PJ_'I{J (n}
n=l1
with 'k' being the total number of samples and 'n' the actual sample number
Step 4: |Normalize the individual values for power (in dBm) so that the sum is equal to the RF Output
Power (e.i.r.p.) measured in clause 5.4.2 and save the corrected data. The following formulas
can be used:
C‘ii'rn'r - PSrmr Pu.!'.r.p.
PS:.«JJr,rJIc‘c-m-rmj - P.‘i'um,r;."f’-ﬁ"‘) - ('-('m-r
with 'n' being the actual sample number
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Step 5: | Starting from the first sample Psampiecorr(N) (lowest frequency), add up the power (in mW) of the
following samples representing a 1 MHz segment and record the results for power and
position (i.e. sample #1 to sample #100). This is the Power Spectral Density (e.i.r.p.) for the
first 1 MHz segment which shall be recorded.

Step 6: | Shift the start point of the samples added up in step 5 by 1 sample and repeat the procedure
in step 5 (i.e. sample #2 to #101).

Step 7: |Repeat step 6 until the end of the data set and record the Power Spectral Density values
for each of the 1 MHz segments.

From all the recorded results, the highest value is the maximum Power Spectral Density for
the UUT. This value, which shall comply with the limit given in clause 4.3.2.3.3, shall be
recorded in the test report.

[] Option 2:

Step 1. |Connect the UUT to the spectrum analyser and use the following settings:

- Centre Frequency: The centre frequency of the channel under test

- RBW: 1 MHz

- VBW: 3 MHz

- Frequency Span: 2 x Nominal Bandwidth (e.g. 40 MHz for a 20 MHz channel)
- Detector Mode: Peak

- Trace Mode: Max Hold

Step 2. |When the trace is complete, find the peak value of the power envelope and record the
frequency.

Step 3: | Make the following changes to the settings of the spectrum analyser:

- Centre Frequency: Equal to the frequency recorded in step 2
- Frequency Span: 3 MHz

- RBW: 1 MHz

- VBW: 3 MHz

- Sweep Time: 1 minute

- Detector Mode: RMS

- Trace Mode: Max Hold

Step 4. |When the trace is complete, the trace shall be captured using the "Hold" or "View" option on
the spectrum analyser.

Find the peak value of the trace and place the analyser marker on this peak. This level is
recorded as the highest mean power (power spectral density) D in a 1 MHz band.
Alternatively, where a spectrum analyser is equipped with a function to measure power
spectral density, this function may be used to display the power spectral density D in dBm /
MHz.

In case of conducted measurements on smart antenna systems operating in a mode with
multiple transmit chains active simultaneously, the power spectral density of each transmit
chain shall be measured separately to calculate the total power spectral density (value D in
dBm / MHz) for the UUT.

Step 5: | The maximum Power Spectral Density (PSD) e.i.r.p. is calculated from the above measured
power spectral
density D, the observed Duty Cycle (DC) (see clause 5.4.2.2.1.3, step 4), the applicable
antenna assembly gain
G in dBi and if applicable the beamforming gain Y in dB, according to the formula below. This
value shall be
recorded in the test report. If more than one antenna assembly is intended for this power
setting, the gain of the
antenna assembly with the highest gain shall be used.

PSD=D+G+Y+10xlog (1/DC) (dBm/MHz)

[] Refer as EN 300 328, clause 5.4.3.2.2 for radiated measurement.
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3.2.4 Test Setup

Power Spectral Density

RF Switch

EUT Control NB

Test conditions:
These measurements shall only be performed at normal test conditions.

3.2.5 Test Result of Power Density

Test Date: Oct. 01, 2015 Maximum e.i.r.p. Spectral Density Result
Modulation Mode |Nx| Freq. (MHz) (dBnF:/DMHz) Ma(>(<j.B(i3)ain (dEBIlejl\/IIDI-?z) ('(Ejlgglk/llﬂlz;
11b 1 2412 5.35 3.00 8.35 10
11b 1 2442 5.64 3.00 8.64 10
11b 1 2472 5.24 3.00 8.24 10
119 1 2412 3.13 3.00 6.13 10
119 1 2442 3.47 3.00 6.47 10
119 1 2472 3.73 3.00 6.73 10
HT20 2 2412 2.86 3.00 5.86 10
HT20 2 2442 2.88 3.00 5.88 10
HT20 2 2472 3.05 3.00 6.05 10
HT40 2 2422 -0.21 3.00 2.79 10
HT40 2 2442 0.12 3.00 3.12 10
HT40 2 2462 -0.11 3.00 2.89 10
Result Complied
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3.3 Occupied Channel Bandwidth
3.3.1 Occupied Channel Bandwidth Limit

Occupied Channel Bandwidth Limit

Type of Frequency Hopping Equipment:

[ ] Occupied Channel Bandwidth for each hopping frequency fall completely within 2.4 GHz — 2.4835 GHz.

[ ] For non-adaptive equipment with e.i.r.p greater than 10 dBm, Occupied Channel Bandwidth < 5 MHz.

Type of Equipment Using Wide Band Modulations Other than FHSS:

X Occupied Channel Bandwidth fall completely within 2.4 GHz — 2.4835 GHz.

[] For non-adaptive equipment with e.i.r.p greater than 10 dBm, Occupied Channel Bandwidth < 20 MHz.

3.3.2 Measuring Instruments

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

3.3.3 Test Procedures

Test Method

X Refer as EN 300 328, clause 5.4.7.2.1 for conducted measurement.

Step 1. Connect the UUT to the spectrum analyzer and use the following settings:
- Centre Frequency : The centre frequency of the channel under test.
- Resolution BW : ~ 1 % of the span without going below 1 %.
- Video BW : 3 x RBW.
- Frequency Span : 2 x Occupied Channel Bandwidth (e.g. 40 MHz for a 20 MHz channel)
- Detector Mode : RMS.
- Trace Mode : Max Hold.
- Sweep Time : 1s.

Step 2: Wait until the trace is completed.
Find the peak value of the trace and place the analyzer marker on this peak.

Step 3: Use the 99 % bandwidth function of the spectrum analyzer to measure the Occupied Channel
Bandwidth of the UUT ,This value shall be recorded.
NOTE: Make sure that the power envelope is sufficiently above the noise floor of the analyzer to
avoid the noise signals left and right from the power envelope being taken into account by this
measurement.

[] Refer as EN 300 328, clause 5.4.7.2.2 for radiated measurement.
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3.3.4 Test Setup

Emission Bandwidth

RF Switch

EUT Control NB

Test conditions:
These measurements shall only be performed at normal test conditions.

In case of conducted measurements on smart antenna systems (equipment with multiple transmit chains)
measurements need only to be performed on one of the active transmit chains (antenna outputs).
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3.3.5 Test Result of Occupied Channel Bandwidth

Test Date: Sep. 22, 2014

Occupied Channel Bandwidth Result

Modulation Frequency 99% Bandwidth | F_at 99% BW | Fyat 99% BW | 6dB Bandwidth
Mode (MHz) (MHz) (MHz) (MHz) (MHz)
11b 2412 14.65 2404.68400 2419.33600 10.84
11b 2472 14.67 2464.64400 2479.31600 10.84
119 2412 16.91 2403.56400 2420.47600 16.88
11g 2472 16.91 2463.54400 2480.45600 16.88
HT20 2412 17.89 2403.06400 2420.95600 17.82
HT20 2472 17.89 2463.04400 2480.93600 17.82
HT40 2422 36.10 2403.96900 2440.07100 36.56
HT40 2462 36.10 2443.92900 2480.03100 36.52
Limit N/A 2400 2483.5 N/A
Result Complied
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3.4 Transmitter Unwanted Emissions in the Out-of-band Domain

3.4.1 Transmitter Unwanted Emissions in the Out-of-band Domain Limit

Transmit Mask Limit

g
7/
Spurious Domain Out Of Band Domain (OOB) Allocated Band Out Of Band Domain (OOB) Spurious Domain
A
B
C —
2400 MHz -2N 2400 MHz - N 2400 MHz 2483,5MHz 2483 5MHz+ N  2483,5 MHz + 2N
A: -10 dBm/MHz N = max(1, Occupied Channel Bandwidth) [MHz]

B: -20 dBm/MHz
C: Spurioius Domain limits

3.4.2 Measuring Instruments

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

3.4.3 Test Procedures

Test Method

X The measurements shall be performed at both normal environmental conditions and at the extremes of
the operating temperature range.

X Refer as EN 300 328, clause 5.4.8.2.1 for conducted measurement.

Step 1. Connect the UUT to the spectrum analyzer and use the following settings:
- Centre Frequency : 2 484 MHz
- Span:0Hz
- Resolution BW : 1 MHz
- Filter mode : Channel filter
- Video BW : 3MHz
- Detector Mode : RMS
- Trace Mode : Clear / Write
- Sweep Mode : Continuous
- Sweep Points : Sweep Time [s]/ (1 ps) or 5 000 whichever is greater
- Trigger Mode : Video trigger
- Sweep Time : > 120 % of the duration of the longest burst detected during the measurement of
the RF Output Power.
NOTE 1: In case video triggering is not possible, an external trigger source may be used.
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Step 2: (segment 2 483,5 MHz to 2 483,5 MHz + BW)

- Adjust the trigger level to select the transmissions with the highest power level.

- For frequency hopping equipment operating in a normal hopping mode, the different hops will
result in signal bursts with different power levels. In this case the burst with the highest power level
shall be selected.

- Set a window (start and stop lines) to match with the start and end of the burst and in which the
RMS power shall be measured using the Time Domain Power function.

- Select RMS power to be measured within the selected window and note the result which is the
RMS power within this 1 MHz segment (2 483,5 MHz to 2 484,5 MHz). Compatre this value with
the applicable limit provided by the mask.

- Increase the centre frequency in steps of 1 MHz and repeat this measurement for every 1 MHz
segment within the range 2 483,5 MHz to 2 483,5 MHz + BW. The centre frequency of the last 1
MHz segment shall be set to 2 483,5 MHz + BW - 0,5 MHz (which means this may partly overlap
with the previous 1 MHz segment).

Step 3: (segment 2 483,5 MHz + BW to 2 483,5 MHz + 2BW)

- Change the centre frequency of the analyzer to 2 484 MHz + BW and perform the measurement
for the first 1 MHz segment within range 2 483,5 MHz + BW to 2 483,5 MHz + 2BW. Increase the
centre frequency in 1 MHz steps and repeat the measurements to cover this whole range. The
centre frequency of the last 1 MHz segment shall be set to 2 483,5 MHz + 2 BW - 0,5 MHz.

Step 4. (segment 2 400 MHz - BW to 2 400 MHZz)

- Change the centre frequency of the analyzer to 2 399,5 MHz and perform the measurement for
the first 1 MHz segment within range 2 400 MHz - BW to 2 400 MHz Reduce the centre frequency
in 1 MHz steps and repeat the measurements to cover this whole range. The centre frequency of
the last 1 MHz segment shall be set to 2 400 MHz - 2BW + 0,5 MHz.

Step 5: (segment 2 400 MHz - 2BW to 2 400 MHz - BW)

- Change the centre frequency of the analyzer to 2 399,5 MHz - BW and perform the measurement
for the first 1 MHz segment within range 2 400 MHz - 2BW to 2 400 MHz - BW. Reduce the centre
frequency in 1 MHz steps and repeat the measurements to cover this whole range. The centre
frequency of the last 1 MHz segment shall be set to 2 400 MHz - 2BW + 0,5 MHz.

Step 6: - In case of conducted measurements on equipment with a single transmit chain, the declared
antenna assembly gain "G" in dBi shall be added to the results for each of the 1 MHz segments
and compared with the limits provided by the mask given in figures 1 or 3. If more than one
antenna assembly is intended for this power setting, the antenna with the highest gain shall be
considered.

- In case of conducted measurements on smart antenna systems (equipment with multiple transmit
chains), the measurements need to be repeated for each of the active transmit chains. The
declared antenna assembly gain "G" in dBi for a single antenna shall be added to these results. If
more than one antenna assembly is intended for this power setting, the antenna with the highest
gain shall be considered. Comparison with the applicable limits shall be done using any of the
options given below:

*Option 1: the results for each of the transmit chains for the corresponding 1 MHz segments
shall be added. The additional beamforming gain "Y" in dB shall be added as well
and the resulting values compared with the limits provided by the mask given in
figures 1 or 3.

*Option 2: the limits provided by the mask given in figures 1 or 3 shall be reduced by 10 x
log10(Ach) and the additional beamforming gain "Y" in dB. The results for each of the
transmit chains shall be individually compared with these reduced limits.

NOTE 2: Ach refers to the number of active transmit chains.It shall be recorded whether the

equipment complies with the mask provided in figures 1 or 3.

[] Refer as EN 300 328, clause 5.4.8.2.2 for radiated measurement.
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3.4.4 Test Setup

Transmitter Unwanted Emissions in the Out-of-band Domain

Temperature & Humidity Chamber

RF Switch

EUT Control NB

Test conditions:
These measurements have to be performed at normal environmental conditions.
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3.4.5 Test Result of Transmitter Unwanted Emissions in the Out-of-band Domain

Transmitter Unwanted Emissions in the Out-of-band Domain Result

Test Date: Sep. 22, 2014 OOB Emissions (dBm/MHz)
Condition Modulation Mode |Nqx (Il:\;ﬁiqz) OCgI\B;I:Zr;aq. Em(i)s(g:?)ns Limit
TnomVnom 11b 1 2412 2397.5 -36.99 -10
TminVmax 11b 1 2412 2397.5 -34.84 -10
TminVmin 11b 1 2412 2397.5 -34.85 -10
TmaxVmax 11b 1 2412 2397.5 -41.91 -10
TmaxVmin 11b 1 2412 2397.5 -41.90 -10
TnomVnom 11b 1 2472 2487.0 -33.37 -10
TminVmax 11b 1 2472 2487.0 -31.23 -10
TminVmin 11b 1 2472 2487.0 -31.24 -10
TmaxVmax 11b 1 2472 2487.0 -38.15 -10
TmaxVmin 11b 1 2472 2487.0 -38.14 -10
Low Band Up Band
=0 B 1 TX-20 Low Band REW: 1 MHz 0 B 1 TX-20 Up Band REW: 1MHz
10-| Tmin¥max VBW: 3MHz 10— TminVmax VBW: 3MHz
0| Max_ OBE: “34.84dEm ST1oms 0o Max. OBE. -31.23dEm STooms
-10- -10
20 -20-
30— -30-
40— 40—
SO -E0-
-50- -E0-
S S
-a0-| : : : -a0-, , , 1§ 1
2.3707G 2.28G 2.39G 2.4G 2.48350  2.49G 2.5G 2.51284
Result Complied
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Transmitter Unwanted Emissions in the Out-of-band Domain Result
Test Date: Sep. 22, 2014 OOB Emissions (dBm/MHz)
Condition | Modulation Mode |Nx (II:\;ﬁqu) O(?I\E;H_Ifzr)eq. Em(i)s(z:ins Limit
TnomVnom 11g 1 2412 2399.5 -32.69 -10
TminVmax 11g 1 2412 2399.5 -29.92 -10
TminVmin 119 1 2412 2399.5 -29.96 -10
TmaxVmax 119 1 2412 2399.5 -36.25 -10
TmaxVmin 11g 1 2412 2399.5 -36.28 -10
TnomVnom 11g 1 2472 2484.0 -30.29 -10
TminVmax 119 1 2472 2484.0 -27.38 -10
TminVmin 119 1 2472 2484.0 -27.38 -10
TmaxVmax 119 1 2472 2484.0 -35.34 -10
TmaxVmin 11g 1 2472 2484.0 -35.42 -10
Low Band Up Band
S C1TX-20 Low Band REW: 1MHz o C1TX-20 Up Band REW: 1MHz
0= TminVmax WEBW: 3MHz 10—-| TminVmax VEW: 3MHz
0| Max. OBE. -29,52d8m STooms 0| Max. OBE. ~27 38d6m STo0ms
10— -1
_2p -20-
-30- -30-
-40- —40-
cg- 50—
50— 50—
S =
-80 - , : : : -80- , , , ,
2.3662C 2.280 2.380 2.4G 2.4835C  2.48G 2.5G 251G 2.5172C
Result Complied
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Transmitter Unwanted Emissions in the Out-of-band Domain Result

Test Date: Sep. 22, 2014 OOB Emissions (dBm/MHz)
Condition | Modulation Mode |Nx (II:\;ﬁqu) O(?I\E;H_Ifzr)eq. Em(i)s(z:ins Limit
TnomVnom HT20 2 2412 2399.5 -33.92 -10
TminVmax HT20 2 2412 2399.5 -31.90 -10
TminVmin HT20 2 2412 2399.5 -31.90 -10
TmaxVmax HT20 2 2412 2399.5 -37.14 -10
TmaxVmin HT20 2 2412 2399.5 -37.26 -10
TnomVnom HT20 2 2472 2484.0 -32.72 -10
TminVmax HT20 2 2472 2484.0 -30.95 -10
TminVmin HT20 2 2472 2484.0 -30.95 -10
TmaxVmax HT20 2 2472 2484.0 -35.83 -10
TmaxVmin HT20 2 2472 2484.0 -35.89 -10
Low Band Up Band
0 N-2TX-20 Low Band REW: 1MHz o N-2TX-20 Up Band REW: 1MHz
Bl o e 2 3995CHz TrToome Bl Vo OpE: 2 484CHz TT1oome
g-| Max. OBE: -31.9dBm g—| Max. OBE: -30.95dBm

10— -10

20 -20-

30— -30-

-40- —40-

E- 50—

B0 -B0-

70— HH HHHH HHHH |||||| o || HHHH ‘HHHH H‘HH
-g0- : : : : -80-| , , , |

2.3642GC 2.37G 2.280 2.39G 2.4G 2.4835C 2.49G 2.5G 251G 2.51930

Result Complied
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Transmitter Unwanted Emissions in the Out-of-band Domain Result

Test Date: Sep. 22, 2014 OOB Emissions (dBm/MHz)
Condition | Modulation Mode |Nx (II:\;ﬁqu) O(?I\E;H_Ifzr)eq. Em(i)s(z:ins Limit
TnomVnom HT40 2 2422 2398.5 -35.52 -10
TminVmax HT40 2 2422 2398.5 -33.42 -10
TminVmin HT40 2 2422 2398.5 -33.39 -10
TmaxVmax HT40 2 2422 2398.5 -38.21 -10
TmaxVmin HT40 2 2422 2398.5 -38.26 -10
TnomVnom HT40 2 2462 2484.0 -34.08 -10
TminVmax HT40 2 2462 2484.0 -32.03 -10
TminVmin HT40 2 2462 2484.0 -32.03 -10
TmaxVmax HT40 2 2462 2484.0 -36.84 -10
TmaxVmin HT40 2 2462 2484.0 -36.90 -10
Low Band Up Band
S N2 TX-40 Low Band REW: 1MHz O N-2TX-40 Up Band REW: 1MHz
10— TminVmin WEBW: 3MHz 10—-| TminVmax VEW: 3MHz
0| Max. OBE. -33.35d8m STooms 0| Max. OBE. ~32.036m STo0ms
-10- -1
_2p -20-
30— -30-
-40-
50— 50—
70— -70-
-80- -80 -
2.3278C 2.34C 2.36C 2.38C 2.4835C 25C 2,526 254c 255570
Result Complied
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3.5 Transmitter Unwanted Emissions in the Spurious Domain

3.5.1 Transmitter Unwanted Emissions in the Spurious Domain Limit

Frequency Range Maximum Power Bandwidth
30 MHz to 47 MHz -36 dBm 100 kHz
47 MHz to 74 MHz -54 dBm 100 kHz
74 MHz to 87,5 MHz -36 dBm 100 kHz
87,5 MHz to 118 MHz -54 dBm 100 kHz
118 MHz to 174 MHz -36 dBm 100 kHz
174 MHz to 230 MHz -54 dBm 100 kHz
230 MHz to 470 MHz -36 dBm 100 kHz
470 MHz to 862 MHz -54 dBm 100 kHz
862 MHz to 1 GHz -36 dBm 100 kHz
1 GHzto 12,75 GHz -30 dBm 1 MHz

Note 1: spurious domain < (2400 MHz — 2N) and spurious domain = (2483.5 MHz + 2N);
N = MAX (1, Occupied Channel Bandwidth) MHz

3.5.2 Measuring Instruments

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

Test Method

[] Referas EN 300 328, clause 5.4.9.2.1 for conducted measurement. Conducted spurious emissions and
radiated by the cabinet with the antenna connector(s) terminated by a specified load (cabinet radiation).

XI Refer as EN 300 328, clause 5.4.9.2.2 for radiated measurement.

Pre-scan: The test procedure below shall be used to identify potential unwanted emissions of the UUT.

Step 1:  The sensitivity of the spectrum analyzer should be such that the noise floor is at least 12 dB
below the limits given in tables 4 or 12.

Step 2:  The emissions over the range 30 MHz to 1 000 MHz shall be identified.
Spectrum analyzer settings :
- Resolution bandwidth : 100 kHz
- Video bandwidth : 300 kHz
- Detector mode : Peak
- Filter type : 3 dB (Gaussian)
- Trace Mode : Max Hold
- Sweep Points : =19 400
NOTE 1: For spectrum analyzers not supporting this high number of sweep points, the
frequency band may need to be segmented.
- Sweep time:

*For non-continuous transmissions (duty cycle less than 100 %), the sweep time shall be
sufficiently long, such that for each 100 kHz frequency step, the measurement time is greater
than two transmissions of the UUT.

*For Frequency Hopping equipment operating in a normal operating (hopping not disabled)
mode, the sweep time shall be further increased to capture multiple transmissions on the
same hopping frequency in different hopping sequences.

Allow the trace to stabilize. Any emissions identified during the sweeps above and that fall within
the 6 dB range below the applicable limit or above, shall be individually measured using the
procedure in clause 5.4.9.2.1.3 and compared to the limits given in tables 4 or 12.

Step 3:  The emissions over the range 1 GHz to 12,75 GHz shall be identified.
Spectrum analyzer settings:
- Resolution bandwidth : 1 MHz
- Video bandwidth : 3 MHz
- Filter type : 3 dB (Gaussian)
- Detector mode : Peak
- Trace Mode : Max Hold
- Sweep Points : =23 500
NOTE 2: For spectrum analyzers not supporting this high number of sweep points, the frequency
band may need to be segmented.
- Sweep time:

*For non-continuous transmissions (duty cycle less than 100 %), the sweep time shall be
sufficiently long, such that for each 1 MHz frequency step, the measurement time is greater
than two transmissions of the UUT.

*For Frequency Hopping equipment operating in a normal operating (hopping not disabled)
mode, the sweep time shall be further increased to capture multiple transmissions on the
same hopping frequency in different hopping sequences.

Allow the trace to stabilize. Any emissions identified during the sweeps above that fall within the 6
dB range below the applicable limit or above, shall be individually measured using the procedure
in clause 5.4.9.2.1.3 and compared to the limits given in tables 4 or 12.
Frequency Hopping equipment may generate a block (or several blocks) of spurious emissions
anywhere within the spurious domain. If this is the case, only the highest peak of each block of
emissions shall be measured using the procedure in clause 5.4.9.2.1.3.
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Step 4:

Step 1:

Step 2:

Step 3:

Step 4:

In case of conducted measurements on smart antenna systems (equipment with multiple transmit
chains), the steps 2 and 3 need to be repeated for each of the active transmit chains (Ach).The
limits used to identify emissions during this pre-scan need to be reduced with 10 x log10 (Ach)
(number of active transmit chains).

Measurement of the emissions identified during the pre-scan

The level of the emissions shall be measured using the following spectrum analyzer settings:

- Measurement Mode : Time Domain Power

- Centre Frequency : Frequency of emission identified during the pre-scan

- Resolution Bandwidth : 100 kHz (< 1 GHz) / 1 MHz (> 1 GHz)

- Video Bandwidth : 300 kHz (< 1 GHz) / 3 MHz (> 1 GH2z)

- Frequency Span : Zero Span

- Sweep mode : Single Sweep

- Sweep time : >120 % of the duration of the longest burst detected during the measurement
of the RF Output Power

- Sweep points : Sweep time [us] / (1 ys) with a maximum of 30 000

- Trigger : Video (burst signals) or Manual (continuous signals)

- Detector : RMS

Set a window where the start and stop indicators match the start and end of the burst with the
highest level and record the value of the power measured within this window.

If the spurious emission to be measured is a continuous transmission, the measurement
window shall be set to match the start and stop times of the sweep.

In case of conducted measurements on smart antenna systems (equipment with multiple
transmit chains), step 2 needs to be repeated for each of the active transmit chains (Ach).
Sum the measured power (within the observed window) for each of the active transmit chains.

The value defined in step 3 shall be compared to the limits defined in tables 4 or 12.

3.5.4 Test Setup

Transmitter Unwanted Emissions in the Spurious Domain

="
!

Fully Anechoic Chamber

Radio
Absorbing
Material M

Antenna

e
i_ui m @ g
02444 AT 4\ \ O 4 \ A RN 4 )\ X

Test conditions:

These measurements shall only be performed at normal test conditions.

A measuring distance of at least 3 m shall be used for measurements at frequencies up to 1 GHz. For
frequencies above 1 GHz, any suitable measuring far field distance may be used, depending on the test
system noise floor for detecting spurious emission signals. The equipment size (excluding the antenna) shall
be less than 20 % of the measuring distance. The height of the equipment or of the substitution antenna

shall be 1.5 m.
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3.5.5 Transmitter Radiated Unwanted Emissions (Below 1GHz)

Transmitter Radiated Unwanted Emissions (Below 1GHz)

Modulation Mode HT20 Polarization \Y/

Operating Mode 1 Operating Function Transmit

10Leve| (dBm) Date: 2012-04-14

20
40 |
50

-80

300328-ERP-TX

-90

-100
-107:

30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

y 125.060 -65.31 -29.31 -36.00 -61.21 -4.10
2 164.830 -70.10 -34.10 -36.00 -64.69 -5.41
3 202.660 -72.63 -18.63 -54.00 -65.87 -6.76

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Unwanted Emissions (Below 1GHz)

Modulation Mode HT20 Polarization H
Operating Mode 1 Operating Function Transmit
10Leve| (dBm) Date: 2012-04-14
-20
e 300328-ERP-TX
-40
-50
-60| 1 2
3
-70
-80
-90
-100
10735 100 200. 300. 400. 500. 500. 700. 300. 900. 1000
Frequency (MHz)
Over Limit Read
Freq Level Limit Line Level Factor
MHz dBm dB dBm dBm dB
[ 1 55.220 -63.63 -9.63 -54.00 -60.56 -3.07 |

2 157.070 -63.43 -27.43 -36.00 -58.98 -4.45
3 277.350 -67.10 -31.10 -36.00 -63.67 -3.43

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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3.5.6 Transmitter Radiated Unwanted Emissions (Above 1GHz)

Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode

11b

Test Freq. (MHz)

2412

Operating Function

Transmit

Polarization

\Y,

-10

Level (dBm)

Date: 2012-04-14

300328-EIRP-TX

Freq

1000 2000.

4000.

Over
Level Limit

6000. 8000.
Frequency (MHz)

Limit Read
Line Level Factor

MHz

1 4824.000
2 7236.000
3 9648.000

dBm dB

-58.48 -28.48
-60.67 -30.67
-58.16 -28.16

dBm dBm dB

-30.00 -68.70 10.22
-30.00 -74.89 14.22
-30.00 -74.58 16.42

10000. 12750

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode 11b Test Freq. (MHz) 2412

Operating Function Transmit Polarization H

10Leve| (dBm) Date: 2012-04-14

300328-EIRP-TX

-100
-107'

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 4824.000 -62.04 -32.04 -30.00 -73.04 11.00
2 7236.000 -59.27 -29.27 -30.00 -74.97 15.70
3 9648.000 -55.93 -25.93 -30.00 -74.08 18.15

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

SPORTON INTERNATIONAL INC. Page No. 1 38 0f 79
TEL : 886-3-327-3456 Report Version . Rev. 01
FAX : 886-3-327-0973



SPORTON LAB. CE Test Report Report No. : ER232843-17AC

Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode 11b Test Freq. (MHz) 2472

Operating Function Transmit Polarization \%

Level (dBm) Date: 2012-04-14

300328-EIRP-TX

w

-100
-107

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

i 4944.000 -64.34 -34.34 -30.00 -75.95 11.61
2 7416.000 -59.31 -29.31 -30.00 -75.19 15.88
3 9888.000 -56.94 -26.94 -30.00 -74.09 17.15

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode 11b Test Freq. (MHz) 2472

Operating Function Transmit Polarization H

Level (dBm) Date: 2012-04-14

300328-EIRP-TX

-100
-107

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 4944.000 -65.35 -35.35 -30.00 -76.09 10.74
7416.000 -60.25 -30.25 -30.00 -74.90 14.65
3 9888.000 -58.28 -28.28 -30.00 -74.12 15.84

N

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode 119 Test Freq. (MHz) 2412

Operating Function Transmit Polarization V

Level (dBm) Date: 2012-04-14

300328-EIRP-TX

w

-100
-107

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 4824.000 -61.85 -31.85 -30.00 -72.07 10.22
2 7236.000 -60.81 -30.81 -30.00 -75.03 14.22
3 9648.000 -58.15 -28.15 -30.00 -74.57 16.42

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode 11g Test Freq. (MHz) 2412

Operating Function Transmit Polarization H

_10Level (dBm) Date: 2012-04-14

300328-EIRP-TX

-100
-107

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 4824.000 -64.30 -34.30 -30.00 -75.30 11.00
7236.000 -59.58 -29.58 -30.00 -75.28 15.70
3 9648.000 -56.18 -26.18 -30.00 -74.33 18.15

N

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode 11g Test Freq. (MHz) 2472

Operating Function Transmit Polarization \%

Level (dBm) Date: 2012-04-14

300328-EIRP-TX

w

-100
-107'

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

¥ 4944.000 -61.32 -31.32 -30.00 -72.93 11.61
7416.000 -58.88 -28.88 -30.00 -74.76 15.88
3 9888.000 -56.75 -26.75 -30.00 -73.90 17.15

N

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode 11g Test Freq. (MHz) 2472

Operating Function Transmit Polarization H

Level (dBm) Date: 2012-04-14

300328-EIRP-TX

-100
-107

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 4944.000 -65.28 -35.28 -30.00 -76.02 10.74
7416.000 -60.48 -30.48 -30.00 -75.13 14.65
3 9888.000 -58.06 -28.06 -30.00 -73.90 15.84

N

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT20 Test Freq. (MHz) 2412

Operating Function Transmit Polarization V

Level (dBm) Date: 2012-04-14

300328-EIRP-TX

-100
-107

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 4824.000 -60.89 -30.89 -30.00 -71.11 10.22
2 7236.000 -60.60 -30.60 -30.00 -74.82 14.22
3 9648.000 -57.52 -27.52 -30.00 -73.94 16.42

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT20 Test Freq. (MHz) 2412

Operating Function Transmit Polarization H

Level (dBm) Date: 2012-04-14

-10

-20

30 300328-EIRP-TX

-100
-107'

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

it 4824.000 -60.87 -30.87 -30.00 -71.87 11.00
2 7236.000 -59.13 -29.13 -30.00 -74.83 15.70
3 9648.000 -56.61 -26.61 -30.00 -74.76 18.15

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT20 Test Freq. (MHz) 2472

Operating Function Transmit Polarization \%

Level (dBm) Date: 2012-04-14

300328-EIRP-TX

-100
-107'

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

T 4944.000 -64.53 -34.53 -30.00 -76.14 11.61
2 7416.000 -59.05 -29.05 -30.00 -74.93 15.88
3 9888.000 -57.22 -27.22 -30.00 -74.37 17.15

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT20 Test Freq. (MHz) 2472

Operating Function Transmit Polarization H

_wLeveI (dBm) Date: 2012-04-14

300328-EIRP-TX

-100
-107

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHZz dBm dB dBm dBm dB

1 4944.,000 -65.32 -35.32 -30.00 -76.06 10.74
2 7416.000 -59.91 -29.91 -30.00 -74.56 14.65
3 9888.000 -58.39 -28.39 -30.00 -74.23 15.84

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT40 Test Freq. (MHz) 2422

Operating Function Transmit Polarization \%

Level (dBm) Date: 2012-04-14

300328-EIRP-TX

w

-100
-107

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

uver L1mlT  Kead
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 4844.000 -63.76 -33.76 -30.00 -74.08 10.32
7266.000 -60.73 -30.73 -30.00 -75.01 14.28
3 9688.000 -58.90 -28.90 -30.00 -75.21 16.31

N

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT40 Test Freq. (MHz) 2422

Operating Function Transmit Polarization H

_1cLeveI (dBm) Date: 2012-04-14

300328-EIRP-TX

w

-100
-107

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

i 6 4844.000 -64.29 -34.29 -30.00 -75.41 11.12
7266.000 -59.12 -29.12 -30.00 -74.85 15.73
3 9688.000 -57.07 -27.07 -30.00 -75.02 17.95

N

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT40 Test Freq. (MHz) 2462

Operating Function Transmit Polarization \%

Level (dBm) Date: 2012-04-14

300328-EIRP-TX

-100
-107

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 4924.000 -64.30 -34.30 -30.00 -75.78 11.48
7386.000 -58.83 -28.83 -30.00 -74.66 15.83
3 9848.000 -56.87 -26.87 -30.00 -74.22 17.35

N

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT40 Test Freq. (MHz) 2462

Operating Function Transmit Polarization H

Level (dBm) Date: 2012-04-14

300328-EIRP-TX

w

-100
-107

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit  Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 4924.000 -65.50 -35.50 -30.00 -76.14 10.64
7386.000 -60.64 -30.64 -30.00 -75.17 14.53
3 9848.000 -58.21 -28.21 -30.00 -74.17 15.96

N

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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4 Receiver Test Result
4.1 Receiver Spurious Emissions
4.1.1 Receiver Spurious Emissions Limit
Frequency Range Maximum Power Bandwidth
30 MHz to 1 GHz -57 dBm 100 kHz
1 GHz to 12,75 GHz -47 dBm 1 MHz

4.1.2 Measuring Instruments

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

4.1.3 Test Procedures

Test Method

[] Refer as EN 300 328, clause 5.4.10.2.1 for conducted measurement. Conducted spurious emissions
and radiated by the cabinet with the antenna connector(s) terminated by a specified load (cabinet
radiation).

X Refer as EN 300 328, clause 5.4.10.2.2 for radiated measurement.

Step 1:

Step 2:

Pre-scan: The test procedure below shall be used to identify potential unwanted emissions of the UUT.

The sensitivity of the spectrum analyzer should be such that the noise floor is at least 12 dB
below the limits given in tables 5 or 13.

The emissions over the range 30 MHz to 1 000 MHz shall be identified.

Spectrum analyzer settings :

- Resolution bandwidth : 100 kHz

- Video bandwidth : 300 kHz

- Filter type : 3 dB (Gaussian)

- Detector mode : Peak

- Trace Mode : Max Hold

- Sweep Points: =19 400

NOTE 1: For spectrum analyzers not supporting this high number of sweep points, the
frequency band may need to be segmented.

- Sweep time : Auto

Allow the trace to stabilize. Any emissions identified during the sweeps above and that fall within
the 6 dB range below the applicable limit or above, shall be individually measured using the
procedure in clause 5.4.10.2.1.3 and compared to the limits given in tables 5 or 13.
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Step 3:

Step 4:

Step 1:

Step 2:

Step 3:

Step 4:

The emissions over the range 1 GHz to 12,75 GHz shall be identified.

Spectrum analyzer settings:

- Resolution bandwidth : 1 MHz

- Video bandwidth : 3 MHz

- Filter type : 3 dB (Gaussian)

- Detector mode : Peak

- Trace Mode : Max Hold

- Sweep Points : =23 500

NOTE 2: For spectrum analyzers not supporting this high number of sweep points, the frequency
band may need to be segmented.

- Sweep time: Auto

Allow the trace to stabilize. Any emissions identified during the sweeps above that fall within the 6
dB range below the applicable limit or above, shall be individually measured using the procedure
in clause 5.4.10.2.1.3 and compared to the limits given in tables 5 or 13.

Frequency Hopping equipment may generate a block (or several blocks) of spurious emissions
anywhere within the spurious domain. If this is the case, only the highest peak of each block of
emissions shall be measured using the procedure in clause 5.4.10.2.1.3.

In case of conducted measurements on smart antenna systems (equipment with multiple transmit
chains), the steps 2 and 3 need to be repeated for each of the active transmit chains (Ach).The
limits used to identify emissions during this pre-scan need to be reduced with 10 x log10 (Ach)
(number of active transmit chains).

Measurement of the emissions identified during the pre-scan

The level of the emissions shall be measured using the following spectrum analyzer settings:
- Measurement Mode : Time Domain Power

- Centre Frequency : Frequency of emission identified during the pre-scan
- Resolution Bandwidth : 100 kHz (< 1 GHz) / 1 MHz (> 1 GHZz)

- Video Bandwidth : 300 kHz (< 1 GHz) / 3 MHz (> 1 GH2)

- Frequency Span : Zero Span

- Sweep mode : Single Sweep

- Sweep time : 30 ms

- Sweep Point : = 30 000

- Trigger : Video (for burst signals) or Manual (for continuous signals)

- Detector : RMS

Set a window where the start and stop indicators match the start and end of the burst with the
highest level and record the value of the power measured within this window.

If the spurious emission to be measured is a continuous transmission, the measurement
window shall be set to the start and stop times of the sweep.

In case of conducted measurements on smart antenna systems (equipment with multiple
receive chains), step 2 needs to be repeated for each of the active receive chains (Ach).
Sum the measured power (within the observed window) for each of the active receive chains

The value defined in step 3 shall be compared to the limits defined in tables 5 and 13.
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4.1.4 Test Setup

Receiver Spurious Emissions

Fully Anechoic Chamber

Absorbing
Material M
fAntenna,, |
| ’ i =S
1.5m . .
— Spectrum
Analyzer

1
:
i
:

|
|
|

Test conditions:

These measurements shall only be performed at normal test conditions.

A measuring distance of at least 3 m shall be used for measurements at frequencies up to 1 GHz. For
frequencies above 1 GHz, any suitable measuring far field distance may be used, depending on the test
system noise floor for detecting spurious emission signals. The equipment size (excluding the antenna)
shall be less than 20 % of the measuring distance. The height of the equipment or of the substitution
antenna shall be 1.5 m.
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4.1.5 Receiver Radiated Spurious Emissions (Below 1GHz)

Receiver Radiated Spurious Emissions (Below 1GHz)

Operating Function Receive Polarization \Y
10Leve| (dBm) Date: 2012-04-14
-20
-30
-40
-50
300328-ERP-RX
60
1 32
-70
-80
-90
-100
1073500 200. 300, 400. 500. 600, 700. 800, 900. 1000
Frequency (MHz)
Over Limit Read
Freq Level Limit Line Level Factor
MHz dBm dB dBm dBm dB
A 40.670 -68.27 -11.27 -57.00 -66.86 -1.41
2 94.020 -67.48 -10.48 -57.00 -62.04 -5.44

3 128.940 -65.22 -8.22 -57.00 -61.54 -3.68

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Receiver Radiated Spurious Emissions (Below 1GHz)

Operating Function Receive Polarization H

Level (dBm) Date: 2012-04-14

300328-ERP-RX

-100
-107:

30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

[ 1 140.580 -64.41 -7.41 -57.00 -61.10 -3.31 |
277.350 -68.32 -11.32 -57.00 -64.89 -3.43
3 347.190 -71.52 -14.52 -57.00 -69.38 -2.14

N

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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4.1.6 Receiver Radiated Spurious Emissions (Above 1GHz)

Receiver Radiated Spurious Emissions (Above 1GHz)

Modulation Mode

HT20

Test Freq. (MHz)

2412

Operating Function

Receive

Polarization

\Y,

Level (dBm)

Date: 2012-04-14

300328-EIRP-RX

-100

w

-107

Freq

1000 2000.

4000.

Over
Level Limit

6000. 8000.
Frequency (MHz)

Limit Read
Line Level Factor

MHz

1 1650.000
2430.000
3 5610.000

N

dBm dB

-63.74 -16.74
-64.37 -17.37
-63.61 -16.61

dBm dBm dB

-47.00 -64.73 0.99
-47.00 -68.94 4.57
-47.00 -74.77 11.16

10000.

12750

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Receiver Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT20 Test Freq. (MHz) 2412

Operating Function Receive Polarization H

10Level (dBm) Date: 2012-04-14

300328-EIRP-RX

-100
-107

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 1670.000 -56.42 -9.42 -47.00 -57.50 1.08
2 2150.000 -57.79 -10.79 -47.00 -62.21 4.42
3 5235.000 -61.46 -14.46 -47.00 -73.49 12.03

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Receiver Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT20 Test Freq. (MHz) 2472

Operating Function Receive Polarization \%

Level (dBm) Date: 2012-04-14

300328-EIRP-RX

w

-100
-107

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

if 1695.000 -57.49 -10.49 -47.00 -58.83 1.34
2 2190.000 -55.01 -8.01 -47.00 -59.43 4.42|
3 4990.000 -60.96 -13.96 -47.00 -72.69 11.73

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Receiver Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT20 Test Freq. (MHz) 2472

Operating Function Receive Polarization H

Level (dBm) Date: 2012-04-14

300328-EIRP-RX

-100
-107

1000 2000. 4000. 6000. 8000. 10000. 12750
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 1330.000 -62.64 -15.64 -47.00 -61.44 -1.20
2 1670.000 -61.36 -14.36 -47.00 -62.61 1.25
3 1990.000 -62.86 -15.86 -47.00 -67.52 4.66

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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5

5.1

Adaptivity Test Result

Adaptivity

5.1.1 Adaptivity Limit

Adaptivity Limit

X Only for adaptive systems and RF Output Power > 10 dBm
[] Non-LBT based Detect and Avoid:
. Minimum remain unavailable = 1sec;
. Minimum Idle Period time = 100us;
. Maximum COT = 40ms
. i.e. COT [40ms] + Idle Period [2ms - 5% of COT]; N x [COT+Idle];
. TL=-70 dBm/MHz + 10 x log10 (100 mW / Pout) (Pout in mW e.i.r.p.)
[] LBT based Detect and Avoid (Frame Based Equipment):
. Minimum Clear Channel Assessment (CCA) time > 18 us;
. Maximum COT =1 ms to 10 ms
. Minimum of Idle period Time > 5% of COT
. e.g. CCA[120us] + COT [10ms] + Idle Period [0.5ms - 5% of COT];
¢ TL=-70dBm/MHz + 10 x log10 (100 mW / Pout) (Pout in mW e.i.r.p.)
X LBT based Detect and Avoid (Load Based Equipment with spectrum sharing mechanism IEEE Std.):
. LBT based spectrum sharing mechanism may implement IEEE 802.11™-2012 [i.3] clause 9,
clause 10, clause 16, clause 17, clause 19 and clause 20, or in IEEE 802.15.4™-2011 [i.4], clause
4, clause 5 and clause 8
TL=-70 dBm/MHz + 10 x log10 (100 mW / Pout) (Pout in mW e.i.r.p.)
X LBT based Detect and Avoid (Load Based Equipment):
. Minimum Clear Channel Assessment (CCA) time >18 us;
. Maximum COT < 13ms;
. Minimum of Idle period Time >18 us;
TL =-70 dBm/MHz + 10 x log10 (100 mW / Pout) (Pout in mW e.i.r.p.)
X] Short Control Signaling Transmissions:

. Short Control Signaling Transmissions shall have a maximum duty cycle of 10 % within an
observation period of 50 ms.

Unwanted Signal Parameters

Equipment Type

Wanted Signal
Mean Power from

Unwanted Signal

Unwanted Signal

Type of Interfering

Companion Device Frequency (MHz) | Mean power (dBm) Signal
LBT sufficient to maintain
the link (see note 2) | 2395 0r 2488,5 -35 CcW
(see note 1) (see note 3)
Non-LBT -30 dBm

Note 1: The highest frequency shall be used for testing operating channels within the range 2 400 MHz to

2442 MHz, while the lowest frequency shall be used for testing operating channels within the range
2442 MHz to 2 483,5 MHz.

Note 2: A typical value which can be used in most cases is -50 dBm/MHz.
Note 3: The level specified is the level in front of the UUT antenna. In case of conducted measurements, this

level has to be corrected by the actual antenna assembly gain.
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5.1.2 Measuring Instruments

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

5.1.3 Test Procedures

Test Method

X Refer as EN 300 328, clause 5.4.6.2.1 for conducted measurement.

XI For conducted measurements on devices with multiple transmit chains and receive chains. The
power splitter/combiner shall be used to combine all the transmit/receive chains (antenna outputs)
into a single test point. The insertion loss of the power splitter/combiner shall be taken into
account.

[] Refer as EN 300 328, clause 5.4.6.2.2 for radiated measurement.

5.1.4 Test Setup

Adaptivity

Spectrum
Analyzer

i Direct. Companion
e — o —

e

. Interfering Signal
Splitter ‘ Generator

_LEL* Sl

Unwanted Signal
Generator
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5.1.5 Test Result of Adaptivity and Unwanted Signal

Adaptivity & Unwanted Signal Result.

Software/Firmware Version 5.1.19.0
Detection Threshold Level
(dBm)
Short Control Signalling Transmissions (ms)
Modulation Channel Idle Period Adaptivity & Unwanted
Mode Freq. (MHz) |Occupancy Time (ms) Adaptivity P Sy |
Time (ms) 'gna
Bin Time (ms) Bin Time (ms)
11b 2412 12.483 0.049 1120 1.12 0 0
11b 2472 2.43 0.07 1313 1.313 0 0
119 2412 0.708 0.061 283 0.283 0 0
119 2472 1.051 0.041 48 0.048 0 0
HT20 2412 2.891 0.062 368 0.368 0 0
HT20 2472 2.89 0.052 389 0.389 0 0
HT40 2422 1.584 0.041 642 0.642 0 0
HT40 2462 1.568 0.041 1620 1.62 56 0.056
Limit N/A N/A 5 ms in 50 ms period 5 ms in 50 ms period
Result Complied

Channel Occupancy Time and Idle Period Time follow as IEEE 802.11™-2012 and IEEE 802.15.4™-2011
specification without restirction.
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5.1.6 Test Result of Adaptivity Time Plots

Adaptivity & Unwanted Signal Result Time Plots

11b - 2412MHz - Channel Occupancy Time 11b — 2412MHz - Idle Period Time
Max On Time Min Off Time
[ 02 [ o2
0175 0175
0.15- 0.15-|
0125 0125
01- 01~
0.075- 0.075+
0.05- 0.05-|
0.025- 0.025 |
- 0} . : R : -
2;; T7em 220m 23%m 240m 245m 249344 203177 20313 207135 20314 203145 2031514
Time Time
[ 12.483ms | I 49us |
11b — 2412MHz - Adaptivity & Unwanted Signal Short Control Signaling Transmissions - 120s
Time Analysis
5 Sample Time
0.2
lus
1k All TX Time
0.16-] T40.407 ms
0.14- All TX Sample
012 AWGN 740407
Duty Cycle
0.1 0.740407
LS T[] 7208
0.06- MaMs | MaMs
s T3[s]  Td[s]
oo Unwanted NaNs | Nahs
l]_I ] [l ] [ [l [ [l [ [l [l [l [l [l [l [l [l [l [ [l ] ] ] ] ] ]
o 5 m 15 20 25 30 35 40 45 50 55 60 65 75 80 85 8 8 100 105 110 115 120 125

Adding the Adding the Unwanted
interference signal Signal
11b — 2412MHz - Worst Adaptivity Short Control Signaling 11b — 2412MHz - Worst Unwanted Signal Short Control
Transmissions - 50ms Signaling Transmissions - 50ms
Short Control Signalling Transmissions Short Control Signalling Transmissions
0.2- 0.2-
018~ 018~
016~ 016~
014- 0.14-
012 012
0.1- 01-
0.08- 0.08-
0.06- 0.06-
004- 0.04-
0.02- 0.02-
B;D(IH)OI B.‘ﬁl 8.62 B.‘ﬁ} 8.64 8,65 65”50‘6001 ﬁsbl 65b2 65b3 65b4 65‘95
(= ]
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Adaptivity & Unwanted Signal Result Time Plots

11b — 2472MHz - Channel Occupancy Time 11b — 2472MHz - Idle Period Time
Max On Time Min Off Time
o2 ] [ 02
0475 075
0.15- 05|
0125 0125
01-] 01
0075 0.075-]
0.05-| 0.05-|
0025 0.025-]
- 0- | ' T | ' |
s — 445m 446m Wim ' 448.369m 3421203 342135 34214 342105 34215 342155 3416 2421642
Time Time
(| ([ous ]

11b — 2472MHz - Adaptivity & Unwanted Signal Short Control Signaling Transmissions - 120s

Time Analysis

4 Sample Time

lus
018+ All TX Time
0.16-] 729.546ms
014 All TX Sample
0124 AWGN 729546
Duty Cycle
e 0729546
0.08- Ti[s]  T2[s]
0.06 MaNs | MaNs
0.04- T3] T4l
oz Unwanted MaMs | MaMs
(U i | | | | | | | | | . | . | | | | | | ] ] ] ] \ d
0 5 10 15 20 25 30 35 40 45 50 55 60 65 0 5 80 85 90 95 100 105 110 115 120 125
Tim
| Adding the | Adding the Unwanted
interference signal Signal
11b — 2472MHz - Worst Adaptivity Short Control Signaling 11b — 2472MHz - Worst Unwanted Signal Short Control
Transmissions - 50ms Signaling Transmissions - 50ms
Short Control Signalling Transmissions Short Control Signalling Transmissions
[ 02 ] E
018 018
016- 0.16-
014- 014
012-| 012-|
0.1- 0.1-
0.08- 0,08
0.06-| 0.06-|
004- 0.04-
0.02- 0.02-
B.?lt;lllﬂ()] BJ“I] 81‘12 B.l“li 8)‘4 B.A!IS BSDD;)IG]DO] ﬁibl 6§b2 ﬁibi ﬁibd BSIDS
[ 1.313ms | [ 0s ]
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Adaptivity & Unwanted Signal Result Time Plots

interference signal

11g — 2412MHz - Channel Occupancy Time 11g — 2412MHz - Idle Period Time
Max On Time Min Off Time
[ oz [ o2
0175 0175
0.15- 015+
0125+ 0125
01 01-
0075 0.075-|
0.05- 0.05-|
0.025- 0.025-
0- 5 5 L L I - = 0= ' ' ) | ' |
706033m  7062m 706.4m 706.6m 706.8m 707m 707.2m 707.448m 2507885 258795 2.508 2.5805 25881 250815 2.508189
Time Time
([ro8us || |[Bus |
11g — 2412MHz - Adaptivity & Unwanted Signal Short Control Signaling Transmissions - 120s
Time Analysis
4 Sample Time
0.2-
lus
018+ AILTX Time
016+ 621.736ms
0.14- All TX Sample
AWGN
e 621736
Duty Cycle
01 0621736
0.08 Ti[s] T2
0.06- NaMs | MaNs
0,04 Ti[s]  T4[s]
oz Unwanted MaMs | MaMs
0 i i g i i g i i g i i i i i g i i i i i i i i i
0 0 15 20 25 30 35 40 45 S0 55 60 70 75 8 8 9 95 100 105 110 115 120 135
Tim
Adding the Adding the Unwanted

Signal

119 — 2412MHz - Worst Adaptivity Short Control Signaling
Transmissions - 50ms

119 — 2412MHz - Worst Unwanted Signal Short Control
Signaling Transmissions - 50ms

Short Control Signalling Transmissions
[ 02
018-|
016-|
014-
012-|
01-
0.08-
0.06-|
0,04 -
002-

0-7 "
7.250001 7126 127 18 129 i3

283us |

Short Control Signalling Transmissions
[ o2-
018-|
0.16-|
014-|
012-|
01-|
0.08-
0.06-|
0.04 |
0.02-

0] ) g T ! |
65.000001 65.01 65.02 65.03 65.04 65.05

=
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Adaptivity & Unwanted Signal Result Time Plots

interference signal

I I 1 I [
Jo 75 80 8 % 9 100 105 110 115 120 125

0 10 15 20 25 30 35 40 45 50 55 60 65
Time,
i Adding the | Adding the Unwanted

11g — 2472MHz - Channel Occupancy Time 11g — 2472MHz - Idle Period Time
Max On Time Min Off Time
[ 0.2 [ 0.2
0175 0175
0.15- 0.15-|
0125+ 0125
01 01-
0075 0.075-|
0.05- 0.05-|
0.025- 0.025 |
0-; - - 5 L 5 L 5 : d 0- | | ' | | | | Il
1100524 110075 1101 110125 11015 110175 1102 110225 1102626 4004877 49940 4904025 499495 4904975 4995 4995025  4.89505 4.995081
Time Time
[ 1.051ms ] I 4lus |
11g — 2472MHz - Adaptivity & Unwanted Signal Short Control Signaling Transmissions - 120s
Time Analysis
4 Sample Time
0.2+
lus
1k AllTX Time
016 590.106ms
0.14- All TX Sample
012 AWGN 590106
Duty Cycle
ot 0500106
bz Ti[s]  T2[5]
0.06- NaMs | MaNs
0.04] T3 T4[s]
0.02- Unwanted MNaMs | MaNs
0= 1 | ] | | | | | | | | | d

Signal

119 — 2472MHz - Worst Adaptivity Short Control Signaling
Transmissions - 50ms

119 — 2472MHz - Worst Unwanted Signal Short Control
Signaling Transmissions - 50ms

Short Control Signalling Transmissions
[ 02
018-|
016-|
014-
012-|
01-
0.08-
0.06-|
0,04 -
002-

0-, ] " ! |
5000001 501 5.02 503 5.04 505

48us |

Short Control Signalling Transmissions
[ o2-
018-|
0.16-|
014-|
012-|
01-|
0.08-
0.06-|
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0.02-

0-7 ! ] " " d
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Adaptivity & Unwanted Signal Result Time Plots

interference signal

HT20 — 2412MHz - Channel Occupancy Time HT20 — 2412MHz - Idle Period Time
Max On Time Min Off Time
[ o2 [ 02+
0175 0175
0.15- 0.15-|
0125+ 0125
01 01-
0075 0.075-|
0.05- 0.05-|
0.025- 0.025 |
40031;0]m 40dm 405m 406m 107m 108m 108783 608llm  69.85m 69.9m 69.95m 0m 70.05m 701m7042m
Time Time
[ 2.891ms ] I 62us |
HT20 — 2412MHz - Adaptivity & Unwanted Signal Short Control Signaling Transmissions - 120s
Time Analysis
4 Sample Time
0.2-
lus
018+ All TX Time
0.16-] 874.233ms
014 All TX Sample
012 AWGN D
o Duty Cycle
: 0874223
L Tis]  T20s]
0.06 Os 55
004 Ts] T4l
oz Unwanted MaMs | MaMs
0 | | | | | | | | | | | | | | | | | | | | | | | ]
0 10 15 20 25 30 35 40 45 50 55 60 0 5 80 85 90 95 100 105 110 115 120 125
Tim
Adding the Adding the Unwanted

Signal

HT20 — 2412MHz - Worst Adaptivity Short Control Signaling
Transmissions - 50ms

HT20 — 2412MHz - Worst Unwanted Signal Short Control
Signaling Transmissions - 50ms

Short Control Signalling Transmissions
[ 02
018-|
016-|
014-
012-|
01-
0.08-
0.06-|
0,04 -
002-
0-, " " " 1
5000001 501 5.02 503 5.04 505

368us |

Short Control Signalling Transmissions
[ o2-
018-|
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Adaptivity & Unwanted Signal Result Time Plots

Adding the
interference signal

HT20 — 2472MHz - Channel Occupancy Time HT20 — 2472MHz - Idle Period Time
Max On Time Min Off Time
[ oz [ o2
0175 0175
0.15- 0.15-|
0.125- 0125+
01 01-
0.075- 0075+
0.05- 0.05-|
0.025- 0.025-
4?551m 18m 9m 50m G Fim 53m 5336m 4004844 4.9949 4.99435 4.995 4.99505 4.995103
Time Time
[ 2.89ms ] I 52us |
HT20 — 2472MHz - Adaptivity & Unwanted Signal Short Control Signaling Transmissions - 120s
Time Analysis
4 Sample Time
0.2+
lus
018+ AILTX Time
0.16-] 862.97ms=
014 All TX Sample
0124 AWGN 862970
Duty Cycle
01 086297
0.08 Ti[s] T2
0.06- NaMs | MaNs
0.04- Tis] TA[E]
oz Unwanted MNaMs | MaNs
0 | | | | | | | | | | | | | | | | | | | | | | | ]
0 5 10 15 20 25 30 35 40 45 50 55 80 B85 70 75 80 85 20 95 100 105 110 115 120 125

Adding the Unwanted
Signal

HT20 — 2472MHz - Worst Adaptivity Short Control Signaling
Transmissions - 50ms

HT20 — 2472MHz - Worst Unwanted Signal Short Control
Signaling Transmissions - 50ms

Short Control Signalling Transmissions
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018-|
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014-
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0.06-|
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002-
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Adding the
interference signal

I
o 75 8 8 % 9 100

HT40 — 2422MHz - Channel Occupancy Time HT40 — 2422MHz - Idle Period Time
Max On Time Min Off Time
[ o2 [ 02+
0175 0.175-|
0.15- 015+
0125+ 0.125-|
01 01-
0.075-| 0.075-|
0.05- 0.05-
0.025-| 0.025 |
1507:1'45,“ 1675m 168m 168.5m 169m 169.5m 170m 170312 st 10w om0 10805 loms  Lobn loshas  Lods 1087181
Time Time
[ 1.584ms ] I 4lus |
HT40 — 2422MHz - Adaptivity & Unwanted Signal Short Control Signaling Transmissions - 120s
Time Analysis
4 Sample Time
0.2+
lus
1k AllTX Time
0.16-] 769.855ms
0.14- All TX Sample
0124 AWGN 769855
Duty Cycle
ot 0769855
0.08- Ti[s]  T2[s]
0.06- NaMs | MaNs
0.04-] Tis] TA[E]
0.02- Unwanted RES |REYS
0 | | | | | | | | | | | | \ ]

I 1 I [
105 110 115 120 125

Adding the Unwanted
Signal

HT40 — 2422MHz - Worst Adaptivity Short Control Signaling
Transmissions - 50ms

HT40 — 2422MHz - Worst Unwanted Signal Short Control
Signaling Transmissions - 50ms

Short Control Signalling Transmissions
[ 02
018-|
016-|
014-
012-|
01-
0.08-
0.06-|
0,04 -
002-
0-, " " " 1
5000001 501 5.02 503 5.04 505

642us |

Short Control Signalling Transmissions
[ o2-
018-|
0.16-|
014-|
012-|
01-|
0.08-
0.06-|
0.04 |
0.02-

0-} " ] ] " |
65.000001 65.01 65.02 65.03 65.04 65.05

=

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX . 886-3-327-0973

:710f 79
. Rev. 01

Page No.
Report Version




CE Test Report

SPORTON LAB.

Report No. : ER232843-17AC

Adaptivity & Unwanted Signal Result Time Plots
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6 Receiver Blocking Test Result

6.1 Receiver Blocking

6.1.1 Receiver Blocking Limit

Receiver Blocking Limit

X Receiver Category 1: Adaptive equipment with a maximum RF output power greater than 10 dBm
e.i.r.p. shall be considered as receiver category 1 equipment.

[] Receiver Category 2: Non-adaptive equipment with a Medium Utilization (MU) factor greater than 1 %
and less than or equal to 10 % or adaptive equipment with a maximum RF output power of 10 dBm
e.i.r.p. shall be considered as receiver category 2 equipment.

[] Receiver Category 3: Non-adaptive equipment with a maximum Medium Utilization (MU) factor of 1 % or
adaptive equipment with a maximum RF output power of 0 dBm e.i.r.p. shall be considered as receiver
category 3 equipment.

Table 1: Receiver Blocking Parameters for Raceiver Category 1 Equipment

. . . Blocking
Wanted sighal mean Blocking signal . .
. signal power Type of blocking
power from companion frequency :
device (dBm) (MH2) (dBm) signal
(see note 2)
. 2 380
Pmin +6dB 25035 -53 Ccw
2 300
Pmin +6dB 2 330 -47 CW
2 360
25235
25535
. 2583,5
Pmin +6dB 26135 -47 Ccw
2643,5
26735
NOTE 1: P, isthe minimum level of wanted signal (in dBm) required to meet the
minimum performance criteria as defined in clause 4.3.2.11.3 in the absence of
any blocking signal.
NOTE 2: The levels specified are levels in front of the UUT antenna. In case of
conducted measurements, the levels have to be corrected by the actual
antenna assembly gain.
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Table 2: Receiver Blocking Parameters for Raceiver Category 2 Equipment

. . . Blocking
Wanted signal mean Blocking signal . .
: signal power Type of blocking
power from companion frequency :
device (dBm) (MHz) (dBm) signal
(see note 2)
. 2380
Pmin +6dB 25035 -57 Ccw
. 2 300
Pmin +6dB 25835 -47 Ccw

NOTE 1: P, isthe minimum level of wanted signal (in dBm) required to meet the
minimum performance criteria as defined in clause 4.3.2.11.3 in the absence of
any blocking signal.

NOTE 2: The levels specified are levels in front of the UUT antenna. In case of

conducted measurements, the levels have to be corrected by the actual
antenna assembly gain.

Table 3: Receiver Blocking Parameters for Raceiver Category 3 Equipment

Wanted signal mean Blocking signal _BIockmg .
. sighal power Type of blocking
power from companion frequency :
device (dBm) (MHz) (dBm) signal
(see note 2)
. 2 380
Pmin +12dB 25035 -57 Ccw
. 2 300
Pmin +12dB 25835 -47 Ccw
NOTE 1: P, isthe minimum level of wanted signal (in dBm) required to meet the
minimum performance criteria as defined in clause 4.3.2.11.3 in the absence of
any blocking signal.
NOTE 2: The levels specified are levels in front of the UUT antenna. In case of
conducted measurements, the levels have to be corrected by the actual
antenna assembly gain.
6.1.2 Measuring Instruments
Refer a test equipment and calibration data table in this test report.
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6.1.3 Test Procedures

Test Method

X Refer as EN 300 328, clause 5.4.11.2.1 for conducted measurement.

X For systems using multiple receive chains only one chain (antenna port) need to be tested. All
other receiver inputs shall be terminated. For non-frequency hopping equipment, the UUT shall be
set to the lowest operating channel.

Step 1 The blocking signal generator is set to the first frequency as defined in the appropriate table
corresponding to the receiver category and type of equipment.

Step 2 With the blocking signal generator switched off, a communication link is established between the
UUT and the associated companion device using the test setup shown in figure 6. The variable
attenuator is set to a value that achieves the minimum performance criteria as specified in clause
4.3.1.12.3 or clause 4.3.2.11.3 with a resolution of at least 1 dB. The resulting level for the wanted
signal at the input of the UUT is Ppn.

The signal level is increased by the value provided in the table corresponding to the receiver
category and type of equipment.

Step 3 The blocking signal at the UUT is set to the level provided in the table corresponding to the receiver
category and type of equipment. It shall be verified and recorded in the test report that the
performance criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 is met.

Step 4 Repeat step 3 for each remaining combination of frequency and level for the blocking signal as
provided in the table corresponding to the receiver category and type of equipment.
For non-frequency hopping equipment, repeat step 2 to step 5 with the UUT operating at the
highest operating channel.

] Refer as EN 300 328, clause 5.4.11.2.2 for radiated measurement.

6.1.4 Test Setup

Yariable attenualor Performance
step size = 1dB Monitoring
Device
Signalling Unit /
or /

Companicn v r—
Device ATT ]
' Splitterf i | Direct. Coupler | i

| Comtine [¢—] T uuT
Blocking Signal
Source |
Spectrum :
Analyzer

Optional
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6.1.5 Test Result of Receiver Blocking

Receiver Blocking Result
Pmin(dBm) | -87.5
Wanted
. Signal Mean Receiver . .
Modulation Operation Power fr_om Blocking Blocking Signal Type_of Test
Mode Frequency Compgmon Power Frequency quckmg Result
(MHz) Device (dBm) (MHz) Signal
(dBm)
Pmin + 6 dB
2412 -81.5 -50 2380, 2503.5 Cw Pass
802 11b 2412 -81.5 -44 25223320,222205; 22356803 - Cw Pass
2412 815 a4 2613.5, 2643.5, 2673.5 cw Pass
Limit PER(Packet Error Rate) = 10%
Result Complied
Receiver Blocking Result
Pmin(dBm) -86.6
Wanted
. Signal Mean Receiver . .
Modulation Operation Power frpm Blocking Blocking Signal Type_of Test
Mode Frequency Compr_:\mon Power Frequency quckmg Result
(MHz) Device (dBm) (MHz) Signal
(dBm)
Pmin + 6 dB
2472 -80.6 -50 2380, 2503.5 Ccw Pass
802.11b 2472 -80.6 -44 25223320’222205 22356803 - CW Pass
2472 80.6 44 | 26135, 26435,26735 | W Pass
Limit PER(Packet Error Rate) = 10%
Result Complied
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Receiver Blocking Result
Pmin(dBm) -92.5
Wanted
: Signal Mean Receiver : .
Modulation Operation | Power frpm Blocking Blocking Signal Typeiof Test
Mode Frequency Compgnlon Power Frequency quckmg Result
(MHz) Device (dBm) (MHz) Signal
(dBm)
Pmin + 6 dB
2412 -86.5 -50 2380, 2503.5 cw Pass
802.11g 2412 -86.5 -44 25223320,252205; 22356803 - cw Pass
2412 865 44 | 26135, 26435,26735 | W Pass
Limit PER(Packet Error Rate) = 10%
Result Complied
Receiver Blocking Result
Pmin(dBm) -92.6
Wanted
: Signal Mean Receiver : .
Modulation Operation | Power frpm Blocking Blocking Signal Typelof Test
Mode Frequency Compgnlon Power Frequency quckmg Result
(MHz) Device (dBm) (MHz) Signal
(dBm)
Pmin + 6 dB
2472 -86.6 -50 2380, 2503.5 CwW Pass
802.11g 2472 -86.6 -44 25223320,251;205; 22356803 - CwW Pass
2472 86.6 44 | 26135, 26435,26735 | W Pass
Limit PER(Packet Error Rate) = 10%
Result Complied
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7 Test Equipment and Calibration Data
Instrument for Conducted Test
Instrument Manufacturer Model No. Serial No. Characteristics | Calibration Date CDalIJgrggtc:an
Spectrum Analyzer R&S FSV 40 101013 9kHz ~ 40GHz Jan/25/2014 Jan/24/2015
Tempéﬁg?ngg:"'d'ty Giant Force | GTH-225-20-SP-SD | MAA1112-007 -20 ~ 100°C Nov/20/2013 Nov/19/2014
Signal Generator R&S SMR40 100116 10MHz ~ 40GHz Jul/31/2014 Jul/30/2015
Power Meter Agilent U2021XA MY53480019 50MHz ~ 18GHz Feb/23/2014 Feb/22/2015
Power Meter Agilent U2021XA MY53510003 50MHz ~ 18GHz Feb/23/2014 Feb/22/2015
RF Cable-0.2m | HUBERSUHN | g y00r EX 103 10712/4 | 30MHz ~ 26.5GHz | Dec/02/2013 | Dec/01/2014
ER 10709/4
Instrument for Radiated Test
Instrument Manufacturer Model No. Serial No. Characteristics Calibration Date Cgllbratlon
ue Date
Spectrum R&S FSV 40 101514 10Hz ~ 40GHz Jun/13/2014 Jun/12/2015
Analyzer
Amplifier Agilent 8447D 2944A11146 10kHz ~ 1.3GHz Jul/15/2014 Jul/14/2015
Amplifier Agilent 8449B 3008A02096 1GHz ~ 26.5GHz Mar/27/2014 Mar/26/2015
Bilog Antenna SCHAFFNER CBL6111C 2737 25MHz ~ 2GHz Oct/19/2013 Oct/18/2014
Horn Antenna COM-POWER AH-118 10091 1GHz ~ 18GHz Jan/28/2014 Jan/27/2015
Horn Antenna ETS 3115 6744 1GHz ~ 18GHz May/05/2014 May/04/2015
RF Cable-R03m Jye Bao RG142 CB031 30MHz ~ 1GHz Dec/01/2013 Nov/30/2014
RF Cable-10m HUBER;SUHNE SUCOFLEX 104 | SN 345675/4 | 1GHz ~ 26.5GHz Dec/01/2013 | Nov/30/2014
Turn Table Chaintek 3000 MF780208275 | 0 ~ 360 degree N/A N/A
Instruments
Antenna Mast HD 100 HD1000203311 1~4m N/A N/A
Instrument for Adaptivity
Instrument Manufacturer Model No. Serial No. Characteristics | Calibration Date Callbrggtc;n Due
Spectrum .
Keysight N9010A MY55150165 9KHz~7GHz 03/Nov/2015 02/Nov/2016
Analyzer
Signal Generator Keysight N5182B MY53051912 9KHz ~ 6GHz 13/0Oct/2015 12/0ct/2016
Vector Signal .
Generator Keysight N5171B MY53051240 9KHz ~ 6GHz 02/Nov/2015 01/Nov/2016
Amplifier EMCI EMC1150 980270 10KHz~1000MHz 31/Aug/2015 30/Aug/2016
USB Scope NATIONAL USB-5133 FADOD4 100MH
- z
p INSTRRUMENTS 25/Aug/2015 24/Aug/2016
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Instrument for Receiver Blocking

Instrument Manufacturer Model No. Serial No. Spec. Calibration | Calibration
Date Due Date
Spectrum Analyzer R&S FSP7 100644 9kHz ~ 7GHz Nov/08/2016 | Nov/07/2017
Vector Signal Generator R&S SMU200A 102098 100kHz ~ 6GHz | Jan/12/2017 | Jan/11/2018
Wireless connectivity
tester R&S CMW270 100855 70 MHz ~ 6 GHz | Nov/17/2016 | Nov/16/2017
. 000000-MT26A-
RF cable 0.5m MTJ Cooperation 50 D5105 1 GHz ~ 40 GHz | Nov/02/2016 | Nov/01/2017
) 000000-MT26A-
RF cable 0.5m MTJ Cooperation 50 D5106 1 GHz ~ 40 GHz | Nov/02/2016 | Nov/01/2017
) 000000-MT26A-
RF cable 0.5m MTJ Cooperation 50 D5107 1 GHz ~ 40 GHz | Nov/02/2016 | Nov/01/2017
) 000000-MT18A-
RF cable 2m MTJ Cooperation 200 D5100 1 GHz ~ 40 GHz | Nov/02/2016 | Nov/01/2017
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Appendix A. Test Photos
1. Photographs of Radiated Emissions Test Configuration

Front view

Rear view
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Above 1GHz
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EUT Close up photo

SPORTON INTERNATIONAL INC. Page No. : A3 of A5
TEL : 886-3-327-3456
FAX . 886-3-327-0973 232843-17



sromontas. TEST REPORT Report No. : ER232843-17AC

2. Photographs of Adaptivity Test Configuration

-
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3. Photographs of Receiver Blocking Test Configuration
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