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1. GENERAL INFORMATION

1.1. Description of Device (EUT)

EUT : MID
Model Number : KS-UMDI02TA
Power Supply : DC 3.7V by batteries(6000mAh)

Adapter Parameter: Input: AC 100~240V, 50/60Hz, 0. 4A max
Output: DC 5V, 2A

EUT Support Radios : GSM/GPRS/EDGE/WCDMA/HSPA/Bluetooth/WIFI/

Application GPS&FM(RX)
Bluetooth

Frequency Range : 2402.00-2480.00MHz
Channel Spacing : 2MHz

Channel Number : 40

Modulation Technology : GFSK

Bluetooth Version . This report is only for Bluetooth Version BT 4.0 part only. For
V2.1+EDR part, please see another separate report.

Antenna Type And Gain : Integral antenna, 2.0dBi(Max.)
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WIFI

Frequency Range

Channel Spacing

Channel Number

Modulation Technology

Data Rates

Antenna Type And Gain :

: 2412.00-2462.00MHz

: SMHz

. 11 Channels for 20MHz Bandwidth

7 Channels for 40MHz Bandwidth

IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)

: IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n: OFDM (64QAM, 16QAM,QPSK,BPSK)

IEEE 802.11b: 1-11Mbps

: IEEE 802.11g: 6-54Mbps

IEEE 802.11n: MCS0-MCS15

Integral antenna, 2.0dBi(Max.)
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1.2. Host System Configuration List and Details

Manufacturer Description Model Serial Number | Certificate
Shenzhen Weirdpower WRP12U-0502
Technology Co., LTD | 43Pter 00C ” VoC
1.3. External I/O Cable
I/O Port Description Quantity Cable
USB 1 N/A
Earphone Port 1 N/A
Micro HDMI 1 N/A
GSM/WCDMA Card 1 N/A
Slot
GSM Card Slot 1 N/A
TF Card Slot 1 N/A
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1.4. Description of Test Facility

Site Description
EMC Lab. : Accredited by CNAS, June 04, 2010

The Certificate Registration Number. is L4595.
Accredited by FCC, July 14, 2011

The Certificate Registration Number. is 899208.
Accredited by Industry Canada, May. 02, 2011
The Certificate Registration Number. is 9642A-1

1.5. Statement of The Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is
cautioned that there may be errors within the calibration limits of the equipment and
facilities. The measurement uncertainty was calculated for all measurements listed in this
test report acc. To CISPR 16 — 4 “Specification for radio disturbance and immunity
measuring apparatus and methods — Part 4: Uncertainty in EMC Measurements” and is
documented in the LCS quality system acc. To DIN EN ISO/IEC 17025. Furthermore,
component and process variability of devices similar to that tested may result in additional
deviation. The manufacturer has the sole responsibility of continued compliance of the
device.

1.6. Measurement Uncertainty

Test Item Frequency Range Uncertainty Note
9KHz~30MHz +3.10dB (1)
30MHz~200MHz +2.96dB (1)
Radiation Uncertainty |:| 200MHz~1000MHz +3.10dB (D
1GHz~26.5GHz +3.80dB (1)
26.5GHz~40GHz +3.90dB (1)
Conduction Uncertainty |: 150kHz~30MHz +1.63dB (1)
Power disturbance : 30MHz~300MHz +1.60dB (D)

(1). This uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=2.
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1.7. Description Of Test Modes

The EUT has been tested under operating condition.

This test was performed with EUT in X, Y, Z position and the worse case was found when
EUT in Y position.

Worst-case mode and channel used for 150kHz-30 MHz power line conducted emissions
was the mode and channel with the highest output power, that was determined to be 802.11b
mode(Low Channel).

Worst-case mode and channel used for 9kHz-1000 MHz radiated emissions was the mode
and channel with the highest output power, that was determined to be 802.11b mode(Low
Channel).

Worst-Case data rates were utilized from preliminary testing of the Chipset, worst-case data
rates used during the testing are as follows:

BLE 4.0: 1Mbps, GFSK

802.11b Mode : 1 Mbps, DSSS.

802.11g Mode : 6 Mbps, OFDM.

802.11n Mode HT20:.MCS0, OFDM.

802.11n Mode HT40:. MCS0, OFDM.

Channel List & Frequency

BLE 4.0
Frequency Band | Channel No. | Frequency(MHz) | Channel No. | Frequency(MHz)
1 2402 21 2442
2 2404 -- --
3 2406 -- --
2402~2480MHz = — 33 2476
-- -- 39 2478
20 2440 40 2480

802.11b/g/n(HT20)
Frequency Band | Channel No. | Frequency(MHz) | Channel No. | Frequency(MHz)

1 2412 7 2442
5 2417 8 2447
3 2422 9 2452
5 2432 11 2462
6 2437 -- -

802.11n(HT40)
Frequency Band | Channel No. | Frequency(MHz) | Channel No. | Frequency(MHz)

1 — 7 2442
2 — 8 2447
3 2422 9 2452
2422~2452MHz S Sa27 o -
5 2432 11 —
6 2437 — ~
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2. TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.4-2003,
American National Standard for Methods of Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic Equipment in the range of 9 kHz to 40 GHz.

The radiated testing was performed at an antenna-to-EUT distance of 3 meters. All radiated
and conducted emissions measurement was performed at Shenzhen LCS Compliance
Testing Laboratory Ltd..

2.1. EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

2.2. EUT Exercise

The EUT was operated in the engineering mode to fix the TX frequency that was for the
purpose of the measurements.

According to FCC’s request, Test Procedure KDB558074 D01 DTS Meas Guidance v02
and KDB 6622911 are required to be used for this kind of FCC 15.247 digital modulation
device.

According to its specifications, the EUT must comply with the requirements of the Section
15.203, 15.205, 15.207, 15.209 and 15.247 under the FCC Rules Part 15 Subpart C.

2.3. General Test Procedures

2.3.1 Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the
requirements in Section 13.1.4.1 of ANSI C63.4 Conducted emissions from the EUT
measured in the frequency range between 0.15 MHz and 30MHz using Quasi-peak and
average detector modes.

2.3.2 Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane. The turntable shall
rotate 360 degrees to determine the position of maximum emission level. EUT is set 3m
away from the receiving antenna, which varied from 1m to 4m to find out the highest
emission. And also, each emission was to be maximized by changing the polarization of
receiving antenna both horizontal and vertical. In order to find out the maximum emissions,
exploratory radiated emission measurements were made according to the requirements in
Section 13.1.4.1 of ANSI C63.4

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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3. SYSTEM TEST CONFIGURATION

3.1. Justification

The system was configured for testing in a continuous transmit condition.

3.2. EUT Exercise Software

N/A

3.3. Special Accessories

N/A

3.4. Block Diagram/Schematics

Please refer to the related document

3.5. Equipment Modifications

Shenzhen LCS Compliance Testing Laboratory Ltd. has not done any modification on the
EUT.

3.6. Test Setup

Please refer to the test setup photo.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 11 of 78




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 24APB201307 Report No.: LCS130813339TF

4. SUMMARY OF TEST RESULTS

Applied Standard: FCC Part 15 Subpart C

FCC Rules Description of Test Result
§15.247(b) Maximum Conducted Output Power Compliant
§15.247(e) Power Spectral Density Compliant
§15.247(a)(2) 6dB Bandwidth Compliant
§15.247(a) Occupied Bandwidth Compliant
§15.209, §15.247(d) Radiated and Conducted Spurious Emissions Compliant
§15.205 Emissions at Restricted Band Compliant
§15.207(a) Conducted Emissions Compliant
§15.203 Antenna Requirements Compliant
§15.247(1)§2.1093 RF Exposure Compliant

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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5. TEST RESULT

5.1. Maximum Conducted Output Power Measurement

5.1.1. Standard Applicable

According to §15.247(b): For systems using digital modulation in the 2400-2483.5 MHz
and 5725-5850 MHz band, the limit for maximum peak conducted output power is 30dBm.
The limited has to be reduced by the amount in dB that the gain of the antenna exceed 6dBi.
In case of point-to-point operation, the limit has to be reduced by 1dB for every 3dB that the
directional gain of the antenna exceeds 6dBi.

Systems operating in the 5725-5850 MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain greater
than 6dBi without any corresponding reduction in transmitter peak output power.

5.1.2. Measuring Instruments

Please refer to section 6 of equipments list in this report.

5.1.3. Test Procedures
The transmitter output (antenna port) was connected to the power meter.

5.1.4. Test Setup Layout

. -O—F|

EUT

Power Meter

5.1.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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5.1.6. Test Result of Maximum Conducted Output Power
25C

60%
BLE 4.0, 802.11b/g/n

Temperature Humidity

Test Engineer Tree Configurations

BLE 4.0
Frequency | Conducted Peak Power Max. Limit
Channel Result
(MHz) (dBm) (dBm)
1 2402 5.57 30 Complies
20 2440 5.69 30 Complies
40 2480 543 30 Complies
802.11b
Frequency | Conducted Peak Power Max. Limit
Channel Result
(MHz) (dBm) (dBm)
1 2412 16.51 30 Complies
6 2437 16.93 30 Complies
11 2462 16.46 30 Complies
802.11g
Frequency | Conducted Peak Power Max. Limit
Channel Result
(MHz) (dBm) (dBm)
1 2412 18.06 30 Complies
6 2437 18.54 30 Complies
11 2462 18.32 30 Complies
802.11n HT20
Frequency | Conducted Peak Power Max. Limit
Channel Result
(MHz) (dBm) (dBm)
1 2412 20.17 30 Complies
6 2437 20.11 30 Complies
11 2462 19.39 30 Complies
802.11n HT40
Frequency | Conducted Peak Power Max. Limit
Channel Result
(MHz) (dBm) (dBm)
3 2422 21.23 30 Complies
6 2437 21.18 30 Complies
9 2452 21.11 30 Complies

Page 14 0f 78
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5.2. Power Spectral Density Measurement

5.2.1. Standard Applicable

According to §15.247(e): For digitally modulated systems, the power spectral density
conducted from the intentional radiator to the antenna shall not be greater than 8§ dBm in any
3 kHz band during any time interval of continuous transmission.

5.2.2. Measuring Instruments

Please refer to section 6 of equipments list in this report.

5.2.3. Test Procedures

1.

O 0 9 N W B~ W

The transmitter was connected directly to a Spectrum Analyzer through a directional
couple.

. The power was monitored at the coupler port with a Spectrum Analyzer. The power level

was set to the maximum level.

. Set the RBW = 3 kHz.

. Set the VBW > 3*RBW

. Set the span to 1.5 times the DTS channel bandwidth.
. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

10. Use the peak marker function to determine the maximum power level in any 3 kHz band

segment within the fundamental EBW.

5.2.4. Test Setup Layout

(]

Spectium Analyzer EUT

5.2.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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5.2.6. Test Result of Power Spectral Density

Temperature 25°C Humidity 60%
Test Engineer Tree Configurations BLE 4.0, 802.11b/g/n
BLE 4.0
Frequency Power Density Max. Limit
Channel Result
(MHz) (dBm/3KHz) (dBm/3KHz)
1 2402 -21.81 8 Complies
20 2440 -21.85 8 Complies
40 2480 -23.62 8 Complies
802.11b
Frequency Power Density Max. Limit
Channel Result
(MHz) (dBm/3KHz) (dBm/3KHz)
1 2412 -11.23 8 Complies
6 2437 -11.16 8 Complies
11 2462 -12.52 8 Complies
802.11g
Frequency Power Density Max. Limit
Channel Result
(MHz) (dBm/3KHz) (dBm/3KHz)
1 2412 -13.59 8 Complies
6 2437 -14.97 8 Complies
11 2462 -14.47 8 Complies
802.11n HT20
Frequency Power Density Max. Limit
Channel Result
(MHz) (dBm/3KHz) (dBm/3KHz)
1 2412 -15.85 8 Complies
6 2437 -17.14 8 Complies
11 2462 -16.05 8 Complies
802.11n HT40
Frequency Power Density Max. Limit
Channel Result
(MHz) (dBm/3KHz) (dBm/3KHz)
3 2422 -11.90 8 Complies
6 2437 -11.97 8 Complies
9 2452 -12.72 8 Complies
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BLE 4.0 power density
e e R_T | Traceiview
Mkr1 2.401861 GHz
Ref0 dBm Atten 10 dB 21.81 dBm T
Peak race
1 2 3
Log
10
de/ = Clear Write
V\(MW Wla Hald
\‘L Mlin Hold
M1 S2
53 FC Wi
AA
Elank
Center 2.402 GHz Span 1.5 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 171.5 ms {401 pts) .
e e R_T | Traceiview
Mkr1 2.439861 GHz
Ref0 dBm Atten 10 dB -21.85 dBm T
Peak race
1 2 3
Log
10
de/ = Clear Write
\‘L Mlin Hold
M1 S2
53 FC Wi
AA
Elank
Center 2.44 GHz Span 1.5 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 171.5 ms {401 pts) .
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e e R_T | Traceiview
Mkr1 2.479865 GHz
Ref0 dBm Atten 10 dB 23.62 dBm T
Peak race
1 2 3
Log
10
de/ 1 Clear Write
MMMM Mas Hold
X‘\\ Mlin Hold
M1 S2
53 FC Wi
AA
Elank
Center 2.48 GHz Span 1.5 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 171.5 ms {401 pts) .
802.11b power density
e e R_T I Peak Search
Mkr1 2.41200 GHz
Ref 20 dBm Atten 30 dB 11.23 dBm
Peak Meas Tools +
Log
10
de/ Mext Peak
Next Pk Right
Mext Pl Left
V1 82
53 FC hin Search
A o/
Flk-FPk Search
Center 2.412 GHz Span 25 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 2.859 s (101 pts) .
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- Agilent R T

Fealk Search
Mkr1 2.43700 GHz
Ref 20 dBm Atten 30 dB 11.16 dBm
Peak Meas Tools +
Log
10
de/ Mext Peak
- MNext Pk Right
Mext Pl Left
V1 82
53 FC hin Search
* "
Fl-Fk Search
Center 2.437 GHz Span 25 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 2.859 s (101 pts) .
e e R_T | Peak Search
Mkr1 2.46200 GHz
Ref 20 dBm Atten 30 dB 12.52 dBm
Peak Meas Tools +
Log
10
de/ Mext Peak
MNext Pk Right
Mext Pl Left
V1 82
53 FC hin Search
AA
o
Fl-Fk Search
Center 2.462 GHz Span 25 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 2.859 s (101 pts) .
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- Agilent

802.11g power density

E T

Fealk Search
Mkr1 2.41200 GHz
Ref 20 dBm Atten 30 dB 13.59 dBm
Peak Meas Tools +
Log
10
de/ Mext Peak
MNext Pk Right
Mext Pl Left
M1 S2
53 FC hin Search
AA .
Sl
Fl-Fk Search
Center 2.412 GHz Span 25 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 2.859 s (101 pts) .
e e R_T | Peak Search
Mkr1 2.43700 GHz
Ref 20 dBm Atten 30 dB 14.97 dBm
Peak Meas Tools +
Log
10
de/ Mext Peak
MNext Pk Right
Mext Pl Left
M1 S2
S3 FC Win Search
AA oy
Fl-Fk Search
Center 2.437 GHz Span 25 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 2.859 s (101 pts) .
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e e R_T | Peak Search
Mkr1 2.46200 GHz
Ref 20 dBm Atten 30 dB 14.47 dBm
Peak Meas Tools +
Log
10
de/ Mext Peak
Next Pk Right
Mext Pl Left
M1 S2
53 FC hin Search
AA Y
Flk-FPk Search
Center 2.462 GHz Span 25 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 2.859 s (101 pts) .
802.11n HT20 power density
e e R_T I Peak Search
Mkr1 2.41200 GHz
Ref 20 dBm Atten 30 dB -15.85 dBm
Peak Meas Tools +
Log
10
de/ Mext Peak
Wﬂm Mext Pl Right
Mext Pl Left
M1 S2
S3 FC Win Search
AR )
Flk-FPk Search
Center 2.412 GHz Span 25 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 2.859 s (101 pts) .
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e e R_T | Peak Search
Mkr1 2.43700 GHz
Ref 20 dBm Atten 30 dB 17.14 dBm
Peak Meas Tools +
Log
10
de/ Mext Peak
Next Pk Right
Mext Pl Left
M1 S2
53 FC hin Search
AA
A
Fl-Fk Search
Center 2.437 GHz Span 25 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 2.859 s (101 pts) .
e e R_T | Peak Search
Mkr1 2.46200 GHz
Ref 20 dBm Atten 30 dB -16.05 dBm
Peak Meas Tools +
Log
10
de/ Mext Peak
Next Pk Right
Mext Pl Left
M1 S2
53 FC hin Search
AA
bosed
Fl-Fk Search
Center 2.462 GHz Span 25 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 2.859 s (101 pts) .
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802.11n HT40 power density
- Agilent R T

Fealk Search
Mkr1 2.4220 GHz
Ref 20 dBm Atten 30 dB 11.9 dBm
Peak Meas Tools +
Log
10
de/ Mext Peak
MNext Pk Right
Mext Pl Left
M1 S2
53 FC hin Search
AA
ot
Fl-Fk Search
Center 2.422 GHz Span 50 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 5.718 s (101 pts) .
e e R_T | Peak Search
Mkr1 2.4370 GHz
Ref 20 dBm Atten 30 dB 11.97 dBm
Peak Meas Tools +
Log
10
de/ Mext Peak
MNext Pk Right
Mext Pl Left
M1 S2
53 FC hin Search
AA
ot
Fl-Fk Search
Center 2.437 GHz Span 50 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 5.718 s (101 pts) .
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- Agilent R T

Feak Search
Mkr1 2.4520 GHz
Ref 20 dBm Atten 30 dB 12.72 dBm
Peak lveas Tools *
Log
10
dB/ Next Peak
1
Mext Pl Right
Mext Pl Laft
M1 S2
53 FC flin Search
Al
e
Fl-Fk Search
Center 2.452 GHz Span 50 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 5.718 s (101 pts) .
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5.3. 6 dB Spectrum Bandwidth Measurement

5.3.1. Standard Applicable

According to §15.247(a)(2): For digital modulation systems, the minimum 6 dB bandwidth
shall be at least 500 kHz.

5.3.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of the Spectrum Analyzer.

Spectrum Parameter Setting
Attenuation Auto
Span Frequency > RBW
Detector Peak
Trace Max Hold
Sweep Time 100ms

5.3.3. Test Procedures

1. The transmitter output (antenna port) was connected to the spectrum analyser in peak
hold mode.

2. The resolution bandwidth and the video bandwidth were set according to KDB558074.

3. Measured the spectrum width with power higher than 6dB below carrier.

5.3.4. Test Setup Layout

5

(]

Spectium Analyzer EUT

5.3.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.3.6. Test Result of 6dB Spectrum Bandwidth
Temperature 25°C Humidity 60%

Test Engineer Tree Configurations BLE 4.0, 802.11b/g/n
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BLE 4.0
6dB Bandwidth Min. Limit
Channel Frequency Result
(MHz) (kHz)
1 2402 0.601 500 Complies
20 2440 0.600 500 Complies
40 2480 0.601 500 Complies
802.11b
6dB Bandwidth Min. Limit
Channel Frequency Result
(MHz) (kHz)
2412 11.139 500 Complies
6 2437 11.087 500 Complies
11 2462 11.151 500 Complies
802.11¢g
6dB Bandwidth Min. Limit
Channel Frequency Result
(MHz) (kHz)
2412 16.295 500 Complies
6 2437 16.130 500 Complies
11 2462 16.149 500 Complies
802.11n HT20
6dB Bandwidth Min. Limit
Channel Frequency Result
(MHz) (kHz)
2412 16.698 500 Complies
6 2437 16.804 500 Complies
11 2462 16.767 500 Complies
802.11n HT40
6dB Bandwidth Min. Limit
Channel Frequency Result
(MHZz) (kHz)
3 2422 35.307 500 Complies
6 2437 35.291 500 Complies
9 2452 35.244 500 Complies
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BLE 4.0 channel, 6dB bandwidth

i AlEm R_T | Tracerview
Ch Freg 2402 GHz Trig Traee
Decupied Bandwidth 2 3
Clear YWyrite
Ref 0 dBm Atten 10 dB
#Peak
Lo > FAVIS Max Hold
109 &
dB/ 7 N
e e, hin Hold
Center 2.402 GHz Span 3 MHz View
#Res BW 30 kHz #VBW 30 kHz Sweep 5 ms {401
Occupied Bandwidth Occ BW % Puwr 99.00 % Blank
1.1484 MHz wdB A0
Transmit Freq Errar 26.011 kHz More
% dB Bandwidth B01.071 kHz 1of2

e e R T I Trace/Viei
Ch Freg 244 GHz Trig  Free Trame
Decupied Bandwidth 2 3
Clear Write
Ref0 dBm Atten 10 dB
#Peak
Lo AN AWENS Max Hold
=
dB/ I
SV -’ S Min Hold
Center 2.44 GHz Span 3 MHz View
#Res BW 30 kHz #VBW 30 kHz Sweep 5 ms (401
Occupied Randwidth Occ BYY % P 99.00 % Elank
-1 1481 MHZ % dB -5.00 dB
Transmit Freq Errar 26611 kHz More
s dB Bandwidth G00.063 kHz 1 of2

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 27 of 78




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 24APB201307 Report No.: LCS130813339TF

i AlEm R_T | Tracerview
Ch Freg 248 GHz Trig Traee
Decupied Bandwidth 1 2 3
Clear YWyrite
Ref0 dBm Atten 10 dB
#Peak
L EVBIANY A Max Hold
1;9 & g
S
dB/ 7 ",

SOV e - Min Hold
Center 2.48 GHz Span 3 MHz View
#Res BW 30 kHz #VBW 30 kHz Sweep 5 ms (401

Occupied Bandwidth Oce BYW % Puwr 99,00 % Blank
1.1484 MHz #dB B0

Transmit Freq Errar 29161 kHz More

% dB Bandwidth B01.216 kHz 1of2

802.11b channel, 6dB bandwidth
e Agilent

R_T ITraceNiew

Ch Freg 2412 GHz Trig
Trace
Decupied Bandwidth 2 3
Clear YWyrite
Ref 20 dBm Atten 30 dB
#Peak
Lo N, T, WO L N LN W VN, ST Ma}{ H0|d
0 &>/ 5o
o "
dB/ Wl S,
L, .
= hin Hold
Center 2.412 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (01
Occupied Bandwidth Occ BW % Puwr 99.00 % Blank
14.3556 MHz wdB A0
Transmit Freq Errar -75.036 kHz More
% dB Bandwidth 11.139 MHz 1of2
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e e R T | Traceiview
Ch Freg 2437 GHz Trig  Free Trame
Decupied Bandwidth 2 3
Clear Write
Ref 20 dBm Atten 30 dB
#Peak
L PR, W R LV S A, o Ma){ H0|d
0 o/ e
'u-k“
dB/ W N
A .
. M Mlin Hold
Center 2.437 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101
Occupied Randwidth Occ BYY % P 99.00 % Elank
14.3716 MHz <8 -am0d
Transmit Freq Errar 73.344 kHz More
% dB Bandwidth 11.087 MHz Tof2

e Agilent

R_T ITraceNiew

Ch Freg 2462 GHz Trig
Trace
Decupied Bandwidth 1 2 3
Clear YWyrite
Ref 20 dBm Atten 30 dB
#Peak
LD A Aty P Sty Ma}{ H0|d
0 &/ 5o
M,
dB/ N
A .
- i Min Hold
Center 2.462 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101
Occupied Bandwidth Oce BYW % Puwr 99,00 % Blank
14.3775 MHz #5004
Transmit Freq Errar -91.605 kHz More
% dB Bandwidth 11.151 MHz 1of2
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802.11g channel, 6dB bandwidth

i AlEm R_T | Tracerview
Ch Freg 2412 GHz Trig Traee
Decupied Bandwidth 1 2 3
Clear YWyrite
Ref20 dBm Atten 30 dB
#Peak
Log Max Hold
10 _\?.;WW SO Y, S AUV YUV, RO AN PR I \Iz_
dB/ o
i — Min Hold
Center 2.412 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101
Occupied Bandwidth Oce BYW % Puwr 99,00 % Blank
16.2965 MHz #5004
Transmit Freq Errar -35.101 kHz More
% dB Bandwidth 16.295 MHz 1of2

e Agilent

R_T ITraceNiew

Ch Freq 2437 GHz Trig
Trace
Decupied Bandwidth 2 3
Clear Yyrite
Ref 20 dBm Atten 30 dB
#Peak
Log Mlax Hold
10 . ‘?:uww Y, WY R, B WWMWL%,
dB/ &

e — rin Hald
Center 2.437 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401

Occupied Bandwidth Occ BYW % Puwr 99.00 % Blank
16.2930 MHz xd8 - -5.00dB

Tranamit Freq Errar -37 376 kHz More

% dB Bandwidth 16.130 MHz 1of2
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s CEEm R_T | Tracerview
Ch Freq 2462 GHz Trig Traee
Decupied Bandwidth 2 3
Clear Yyrite

Ref 20 dBm Atten 30 dB

#Peak

Log Mlax Hold
10 \?JW‘—H"—NNM'\MM M%MWMM‘-_?\I

dB/ i

AV Min Hold

Center 2.462 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101

Occupied Bandwidth Occ BYW % Puwr 99.00 % Blank

16.2959 MHz xd8 600 dB

Tranamit Freq Errar -41.816 kHz More
% dB Bandwidth 16.149 MHz 1of2

802.11n HT20 channel, 6dB bandwidth
- Agilent

R T ITraceNiew

Ch Freg 2412 GHz Trig  Free
Trace
Decupied Bandwidth 2 3
Clear Write

Ref 20 dBm Atten 30 dB

#Peak

Log Mlax Hold
10 _’FA'_ YUY, DY, AP, YT UV " A", g, w{.?_

dB/ i N

] =] Min Hold

Center 2.412 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101

Occupied Bandwidth Occ BW % Pur 99.00 % Blank

17.3337 MHz xdB  BO0dB

Transmit Freq Errar -45 831 kHz More
« dB Bandwidth 16,698 MHz Tof2
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S e R_T | Traceiview
Ch Freg 24357 GHz Trig  Free Traee
Decupied Bandwidth 2 3
Clear Write
Ref 20 dBm Atten 30 dB
#Peak
Log Mlax Hold
1u _,?w J A A & AN, Ly I -
dB/ 7 N
e — Min Hold
Center 2.437 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401
Occupied Randwidth Occ BYY % P 99.00 % Elank
17.3233 MHz xdB  BO0dB
Transmit Freq Errar 60,386 kHz More
« 4B Bandwidth 16.804 MHz Tof2

- Agilent

R T ITraceNiew

Ch Freg 2462 GHz Trig  Free
Trace
Decupied Bandwidth 2 3
Clear Write
Ref 20 dBm Atten 30 dB
#Peak
Log Mlax Hold
1u ?%«__. .y r.) .y A ‘I\. n. o,
dB/ 7 N
ol Min Hold
ey in
Center 2.462 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401
Occupied Randwidth Occ BYY % P 99.00 % Elank
17.3162 MHz xdB  BO0dB
Transmit Freq Errar 51,438 kHz More
« 4B Bandwidth 16.767 MHz Tof2
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802.11n HT40 channel, 6dB bandwidth

S e R_T | Traceiview
Ch Freg 2422 GHz Trig  Free Traee
Decupied Bandwidth 2 3
Clear Write
Ref 20 dBm Atten 30 dB
#Peak
Log Mlax Hold
1u _}A ry .y A ALh A A A ry A A Pl A'V
d X,
dB/ i A
‘,J .
v oy Min Hold
Center 2.422 GHz Span 50 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms {101
Occupied Randwidth Occ BYY % P 99.00 % Elank
35.6646 MHz <08 B006B
Transmit Freq Errar -111.275 kHz More
« 4B Bandwidth 35.307 MHz Tof2

- Agilent

R T ITraceNiew

Ch Freg 24357 GHz Trig  Free
Trace
Decupied Bandwidth 2 3
Clear Write
Ref 20 dBm Atten 30 dB
#Peak
Log Mlax Hold
1u ﬂ? A - [ . A A wll‘!illl'_’w_.\ "r A A Y t
dB/ J |
by .
— Min Hold
Center 2.437 GHz Span 50 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms (101
Occupied Randwidth Occ BYY % Puwr 99.00 % Elank
35.6575 MHz xdB  B00dB
Transmit Freq Errar -1158.488 kHz More
% dB Bandwidth 35.291 MHz 1of2
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e e R_T | Traceiview
Ch Freg 2452 GHz Trig  Free Traee
Decupied Bandwidth 2 3
Clear Write
Ref 20 dBm Atten 30 dB
#Peak
Log Mlax Hold
10 —)Fﬂ-«'w & Ao 4 a. e W._m,ﬂ\q‘ r=
dB/ ] !
- Min Hold
e
Center 2.452 GHz Span 50 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms {101
Occupied Randwidth Occ BYY % Puwr 99.00 % Elank
35.6408 MHz <08 B
Transmit Freq Errar -102.849 kHz More
% dB Bandwidth 35.244 MHz 1of2
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5.4. Occupied Bandwidth

5.4.1. Standard Applicable

According to §15.247(a): Operation under the provisions of this section is limited to
frequency hopping and digitally modulated intentional radiators that comply with the
following provisions:

For systems using digital modulation techniques, the EUT may operate in the 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz bands. The minimum 6dB bandwidth shall be at
least 500 kHz.

5.4.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of the Spectrum Analyzer.

Spectrum Parameter Setting

Attenuation Auto

Span Frequency > RBW

RBW 1% to 3% of the band
VBW 3 times the RBW
Detector Peak

Trace Max Hold

Sweep Time 100ms

5

5.4.3. Test Procedures

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3%
of the bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal bandwidth measurement function is utilized.

5.4.4. Test Setup Layout

L

]

Spectrum Analyzen EUT

5.4.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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BLE 4.0

5.4.6. Test Result of 99% Occupied Bandwidth.

1 2402 1.147
20 2440 1.151
40 2480 1.146

802.11b

1 2412 14.367
6 2437 14.375
1" 2462 14.367

802.11¢g

1 2412 16.295
6 2437 16.297
11 2462 16.300

802.11n HT20

1 2412 17.332
6 2437 17.331
11 2462 17.325

802.11n HT40

3 2422 35.695
6 2437 35.694
9 2452 35.668
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BLE 4.0 channel, 99% Occupied Bandwidth
e Agilent

R_T Trace/\View
Ch Freg 2402 GHz Trig Traee
Decupied Bandwidth 2 3
Clear rite
Ref 0 dBm Atten 10 dB
#Peak
Lo AN AN Max Hold
> <
dB/ 7 N
SRy o o Min Hold
Center 2.402 GHz Span 3 MHz View
#Res BW 30 kHz #VBW 30 kHz Sweep 5 ms {401
Occupied Bandwidth Oce BYW % Puwr 99,00 % Blank
1 -1 471 MHZ xdB  -26.00 dB
Transmit Freq Errar 25,839 kHz More
x dB Bandwidth 1.371 MHz 1of2

e Agilent

R_T ITraceNiew

Ch Freg 244 GHz Trig
Trace
Decupied Bandwidth 1 2 3
Clear rite
Ref 0 dBm Atten 10 dB
#Peak
Lo Plo e Max Hold
0 L. :
=
-3 =
dB/ / N
e, e’ e e in Hald
Center 2.44 GHz Span 3 MHz View
#Res BW 30 kHz #VBW 30 kHz Sweep 5 ms {401
Occupied Bandwidth Occ BW % Puwr 99.00 % Blank
1 1511 MHZ xdB  -26.00 dB
Transmit Freq Errar 26,433 kHz More
x dB Bandwidth 1.372 MHz 1of2
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i AlEm R_T | Tracerview
Ch Freg 248 GHz Trig Traee
Decupied Bandwidth 1 2 3
Clear rite
Ref 0 dBm Atten 10 dB
#Peak
Log A AN Max Hold
10 =
= .
dB/ ! i
e, | ] il st Min Hold
Center 2.48 GHz Span 3 MHz View
#Res BW 30 kHz #VBW 30 kHz Sweep 5 ms {401
Occupied Bandwidth Occ BW % Puwr 99.00 % Blank
1 1464 MHZ xdB  -26.00 dB
Transmit Freq Errar 29262 kHz More
x dB Bandwidth 1.367 MHz 1of2

802.11b channel, 99% Occupied Bandwidth
e Agilent

R_T ITraceNiew

Ch Freg 242 GHz Trig
Trace
Decupied Bandwidth 2 3
Clear Wirite
Ref 20 dBm Atten 30 dB
#Peak
Lng R P T U N R I e WYL W, Ma}{ H0|d
10 Q" Sk
L,
dB/ > €
A .
s Min Hold
Center 2.412 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms {401
Occupied Bandwidth Oce BYW % Puwr 99,00 % Blank
14 3674 MHZ xdB  -26.00 dB
Transmit Freq Errar 71.620 kHz More
% dB Bandwidth 17 679 MHz 1 of 2
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e Agilent

R_T Traceffisw
Ch Freg 2437 GHz Trig Traee
Decupied Bandwidth 2 3
Clear YWyrite
Ref 20 dBm Atten 30 dB
#Peak
Lo A Pt | iy e, A, Ml Hold
0 o) =
o e
dB/ 3 c
. S Min Hold
Center 2.437 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401
Occupied Bandwidth Occ BW % Puwr 99.00 % Blank
14 3754 MHZ ¥»dB -26.00 dB
Transmit Freq Errar 76.316 kHz More
% dB Bandwidth 17854 MHz 1of2

e Agilent

R_T ITraceNiew

Ch Freg 2462 GHz Trig
Trace
Decupied Bandwidth 1 2 3
Clear YWyrite
Ref 20 dBm Atten 30 dB
#Peak
LD s L o T . O, L Ma}{ H0|d
0 Y. For
s,
dB/ > &
WA .
o s Min Hold
Center 2.462 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (01
Occupied Bandwidth Occ BW % Puwr 99.00 % Blank
14 3665 MHZ ¥»dB -26.00 dB
Transmit Freq Errar -82.817 kHz More
% dB Bandwidth 17.703 MHz 1of2
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802.11g channel, 99% Occupied Bandwidth

i AlEm R_T | Tracerview
Ch Freg 242 GHz Trig Traee
Decupied Bandwidth 1 2 3
Clear YWyrite
Ref 20 dBm Atten 30 dB
#Peak
Log Max Hold
10 H?«Wwwwmq ,-MWWMWFQ‘:
dB/ P Tl
1 .
LS— hin Hold
Center 2.412 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401
Occupied Bandwidth Occ BW % Puwr 99.00 % Blank
16 2954 MHZ ¥»dB -26.00 dB
Transmit Freq Errar -33.439 kHz More
% dB Bandwidth 18,617 MHz 1of2

e Agilent

R_T ITraceNiew

Ch Freq 2437 GHz Trig
Trace
Decupied Bandwidth 2 3
Clear Yyrite
Ref 20 dBm Atten 30 dB
#Peak
Log Mlax Hold
10 ‘?qw'\m_u' P R Sy IOV g P Sy S U, 3
dB/ .
N Min Hold
B e
Center 2.437 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101
Occupied Bandwidth Oce BYW % Puwr 99,00 % Blank
16 2972 MHZ ¥»dB -26.00 dBE
Tranamit Freq Errar -41.128 kHz More
% dB Bandwidth 18,674 MHz 1of2
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s CEEm R_T | Tracerview
Ch Freq 2462 GHz Trig Traee
Decupied Bandwidth 2 3
Clear Yyrite

Ref 20 dBm Atten 30 dB

#Peak

Log Mlax Hold
10 ;@W»Mwﬂh JUPTET N SN DU AT S, ,g\

dB/ 7 Ly

o = Min Hold

Center 2.462 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401

Occupied Bandwidth Occ BYW % Puwr 99.00 % Blank

1 6 3001 MHZ ¥»dB -26.00 dBE

Tranamit Freq Errar -40.694 kHz More
% dB Bandwidth 18,632 MHz 1of2

802.11n HT20 channel, 99% Occupied Bandwidth
- Agilent

R T ITraceNiew

Ch Freg 2412 GHz Trig  Free
Trace
Decupied Bandwidth 2 3
Clear Write
Ref 20 dBm Atten 30 dB
#Peak
Log Mlax Hold
10 N, VRN DR | W, WA, IPUVO, VRV (Yees .} i, Lo O
ol o,
dB/ N Sl
- .

e — Mlin Hald
Center 2.412 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101

Occupied Bandwidth Occ BW % Pur 99.00 % Blank
17.3315 MHz <48 260048

Transmit Freq Errar -47 312 kHz More

« dB Bandwidth 19.134 MHz Tof2
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S e R_T | Traceiview
Ch Freg 24357 GHz Trig  Free Traee
Decupied Bandwidth 2 3
Clear Write
Ref 20 dBm Atten 30 dB
#Peak
Log Mlax Hold
1u ?«vﬂ i, A A e e b I -
dB/ 7 "
F S .
pnt — Min Hold
Center 2.437 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101
Occupied Bandwidth Occ BW % Pur 99.00 % Blank
17.3310 MHz <dB B0
Transmit Freq Errar -47 022 kHz More
« dB Bandwidth 19.215 MHz Tof2

- Agilent

R T ITraceNiew

Ch Freg 2462 GHz Trig  Free
Trace
Decupied Bandwidth 2 3
Clear Write
Ref 20 dBm Atten 30 dB
#Peak
Log Mlax Hold
1u ?_ﬂ_. | ¥al .y e 'y A o,
dB/ 7 N
i = ,
oo Mlin Hold
Center 2.462 GHz Span 25 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101
Occupied Bandwidth Occ BW % Pur 99.00 % Blank
17.3251 MHz <48 260048
Transmit Freq Errar 51,143 kHz More
« 4B Bandwidth 19.150 MHz Tof2
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802.11n HT40 channel, 99% Occupied Bandwidth

S e R_T | Traceiview
Ch Freg 2422 GHz Trig  Free Traee
Decupied Bandwidth 2 3
Clear Write
Ref 20 dBm Atten 30 dB
#Peak
Log Mlax Hold
10 Oy 4, 2 gt i g Aot A AA At ) N
i M
dB/ 1/ Vol
=+ LS .
! Min Hold
Center 2.422 GHz Span 50 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms (401
Occupied Bandwidth Occ BW % Pur 99.00 % Blank
35.6950 MHz <dB B0
Transmit Freq Errar -107 634 kHz More
« 4B Bandwidth 38.192 MHz Tof2

- Agilent

R T ITraceNiew

Ch Freg 24357 GHz Trig  Free
Trace
Decupied Bandwidth 2 3
Clear Write
Ref 20 dBm Atten 30 dB
#Peak
Log Mlax Hold
1“ Fo I, Al Ao A, b . A
I W 2

dB/ J |

=iV e .

o ] Min Hald
Center 2.437 GHz Span 50 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms (101

Occupied Bandwidth Occ BW % Pur 99.00 % Blank
35.6938 MHz <dB 260048

Transmit Freq Errar -125.981 kHz More

% dB Bandwidth 39.262 MHz 1of2
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e e R_T | Traceiview
Ch Freg 2452 GHz Trig  Free Traee
Decupied Bandwidth 2 3
Clear Write
Ref 20 dBm Atten 30 dB
#Peak
Log Mlax Hold
1u ?’w" 'l A A A ‘w‘lul iH LM o
dB/ / L
= = .
o — Min Hold
Center 2.452 GHz Span 50 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms {101
Occupied Randwidth Occ BYY % Puwr 99.00 % Elank
35.6683 MHz <dB 260048
Transmit Freq Errar -132.968 kHz More
% dB Bandwidth 38.128 MHz 1of2
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5.5. Radiated Emissions Measurement

5.5.1. Standard Applicable

According to §15.247 (d): 20dBc in any 100 kHz bandwidth outside the operating frequency
band. In case the emission fall within the restricted band specified on 15.205(a), then the
15.209(a) limit in the table below has to be followed.

Frequencies(MHz) Field Strength(microvolts/meter) | Measurement Distance(meters)

0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30

30~88 100 3

88~216 150 3

216~960 200 3

Above 960 500 3

5.5.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of spectrum analyzer and receiver.

Spectrum Parameter Setting

Attenuation Auto

Start Frequency 1000 MHz

Stop Frequency 10th carrier harmonic

RB / VB (Emission in restricted band) 1MHz / 1MHz for Peak, 1 MHz / 10Hz for Average
RB / VB (Emission in non-restricted band) 1MHz / 1MHz for Peak, 1 MHz / 10Hz for Average
Receiver Parameter Setting

Attenuation Auto

Start ~ Stop Frequency 9kHz~150kHz / RB 200Hz for QP

Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP

Start ~ Stop Frequency 30MHz~1000MHz / RB 100kHz for QP

5.5.3. Test Procedures

1. Configure the EUT according to ANSI C63.4. The EUT was placed on the top of the
turntable 0.8 meter above ground. The phase center of the receiving antenna mounted on the
top of a height-variable antenna tower was placed 3 meters far away from the turntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees
to determine the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four
meters above ground to find the maximum emissions field strength of both horizontal and
vertical polarization.
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4. For each suspected emissions, the antenna tower was scan (from 1 m to 4 m) and then the
turntable was rotated (from 0 degree to 360 degrees) to find the maximum reading

5. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified
bandwidth under Maximum Hold Mode.

6. For emissions above 1GHz, use IMHz VBW and RBW for peak reading. Then 1MHz
RBW and 10Hz VBW for average reading in spectrum analyzer.

7. When the radiated emissions limits are expressed in terms of the average value of the
emissions, and pulsed operation is employed, the measurement field strength shall be
determined by averaging over one complete pulse train, including blanking intervals, as
long as the pulse train does not exceed 0.1 seconds. As an alternative (provided the
transmitter operates for longer than 0.1 seconds) or in cases where the pulse train exceeds
0.1 seconds, the measured field strength shall be determined from the average absolute
voltage during a 0.1 second interval during which the field strength is at its maximum value.

8. If the emissions level of the EUT in peak mode was 3 dB lower than the average limit
specified, then testing will be stopped and peak values of EUT will be reported, otherwise,
the emissions which do not have 3 dB margin will be repeated one by one using the
quasi-peak method for below 1GHz.

9. For testing above 1GHz, the emissions level of the EUT in peak mode was lower than
average limit (that means the emissions level in peak mode also complies with the limit in
average mode), then testing will be stopped and peak values of EUT will be reported,
otherwise, the emissions will be measured in average mode again and reported.

10. In case the emission is lower than 30MHz, loop antenna has to be used for measurement
and the recorded data should be QP measured by receiver. High — Low scan is not required
in this case.

5.5.4. Test Setup Layout

For radiated emissions below 30MHz

BX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
I Receiver Foter

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 46 of 78




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 24APB201307 Report No.: LCS130813339TF

For radiated emissions above 30MHz

[ e—]

Antenna

~ tower
‘ 3m ‘

‘ Bi-log

L~ antenna

1
4m /
Spectrum
/ :

: L] analyzer
( )

Turntable

EUT

>
|
olll
0

Antenna
e tower
‘ 3m ‘ Horn
EUT ‘ ‘ o antenna
. /
Spectrum
I analyzer
( 7] ‘
v
Turntabl
urntable 0.8m 1m h—
A [ BB
[~ Pre-amp |+ o=
| J l |

Above 10 GHz shall be extrapolated to the specified distance using an extrapolation factor
of 20 dB/decade form 3m to 1.5m.

Distance extrapolation factor = 20 log (specific distanc [3m] / test distance [1.5m]) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor [6 dB].

5.5.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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5.5.6. Results of Radiated Emissions (9kHz~30MHz)

Temperature 25°C Humidity 60%

Test Engineer Tree Configurations BLE 4.0, 802.11b/g/n
Freq. Level Over Limit Over Limit Remark
(MHz) (dBuV) (dB) (dBuV)

- - - - See Note
Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the
permissible value has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB);
Limit line = specific limits (dBuV) + distance extrapolation factor.

5.5.7. Results of Radiated Emissions (30MHz~1GHz)
25°C

60%
802.11b (Low CH)

Temperature Humidity

Test Engineer Tree Configurations

Test result for 802.11b (Low Channel)

80 Lewvel (dBu'im)

T

60

FCC|CLASS

S50
]

40

T f“’\nv a *\WIAVMW

30

20

10

o

30 50 100 200

Frequency (MHz)

500 1000

24 /56%

MID

KS—UMDI10ZTA

AC 120V 60H=
TE—Z241Z2Z {(802.11kb)}

Enwv. /Ins:
EUT:

M I

Power PRating:
Test Mode:

Operator: Trees
Mermo:
pol: HORLTZOMNTAL
Fredgq Reading CabLos= Antfac Measured Linit Over Pemark
H = dBuw dB dB/ m dBuv/m dBuvV/m dB
1 54 .25 1ea. 70 0.4 13.05 30.21 40 .00 -9.79 o=
=2 T3 . a5 24 .46 0O.54 2.03 2=2.03 40 .00 —&a. 97 ) =
3 101.78 19.73 o. a0 1z.00 33.33 43 .50 —10.41°7 L=
4 152.192 Z25. &0 o.732 8.39%9 234.72 43 .50 —28.73 ) =
5 357.8a ZZ2.10 1.18 14.40 37 .08 45.00 —8.32 ==y
5 500.45 21.56 1.34 1s.5%2 39.49 46 .00 —&.51 QP
Mote 1. A11 readings are CQuasi—peak wvalues.
2. Measured= Reading + Antenna Factor + Cable Loss

The emission that ate 2Z0db blow the offficial limit are not reported
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Lewvel (dBuUVWAm)

80
TO
60 T T
FCC|CLASS-B
50 [r
I _
10 ' 5
4
30 Fan 9y m\umﬂ!‘ﬁ WA ”?—1\‘ o , | | | | J‘I‘“
20
10
GSO 50 100 200 500 1000
Frequency (MHz)
Enwv../Ins: 244 /56%
EUT: MMID
ML Iz ES—-UMD10ZTA
Power Ratirc: A2C 1zZ20v/S/ae0H=
Test Mode: THE—Z2412 (802.11k)
Operator: Trees
Memo :
Ppol: WERTICAL
Fredq Peading CabLos= aAantfac Measured Linit oOver Femark
MH=Z dBuw dB dABES m dBuvY. m dBuvY. m de
1 52.31 18.72 0O.46 12.14 3IZ.3=2 40 .00 -7 .68 ] =
= FO.74 =24 .37 o.55 8.5z 33.44 40 .00 —G.55 oF
3 148.34 =24 .02 0o.8s6 8.25 33.13 43 .50 -10.37 L) =
k] Z14 .30 Z1.72 [ 11.02 3. 689 42 .50 —2.81 ] =
5 357.86 24 .19 1.18 14.40 3F.77 46 .00 —&6.23 o
=] 500.45 Z0. 56 1.34 1a.5%9 z22.49 46 .00 —7.51 L] =
MNote: 1. A1l readings are Quasi—peak walues.
2. Measured= Reading + Antenna Factor + Cable Loss
3. The emission that ate Z0db blow the offficial limit are mnot reported

Note:

Pre-scan all mode and recorded the worst case results in this report (802.11b (Low Channel)).
Emission level (dBuV/m) = 20 log Emission level (uV/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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5.5.8. Results for Radiated Emissions (Above 1GHz)

BLE 4.0
Channel 1
Reading | Ant. Pre. Cab. Aef 3
';;ﬁl Level Fac. Fac. Loss N(Ij%alf\l;/rr?]d déhn\y}m Mzgm Remark Pol.
dBuV dB/m dB dB
4804.11 49.23 33.06 | 35.04 | 3.94 51.19 74 -22.81 Peak Horizontal
4804.14 | 38.55 33.06 | 35.04 | 3.94 40.51 54 -13.49 | Average | Horizontal
4804.11 48.28 33.06 | 35.04 | 3.94 50.24 74 -23.76 Peak Vertical
4804.14 37.56 33.06 | 35.04 | 3.94 39.52 54 -14.48 | Average Vertical
Channel 20
Reading | Ant. Pre. Cab. Aot :
I;/rlaci Level Fac. Fac. Loss Né%aus\l;/rr?]d déhr{];}m M{ég}ln Remark Pol.
dBuV dB/m dB dB
4880.09 46.52 33.16 | 35.15 | 3.96 48.49 74 -25.51 Peak Horizontal
4880.11 36.64 33.16 | 35.15 | 3.96 38.61 54 -15.39 | Average | Horizontal
4880.09 46.66 33.16 | 35.15 | 3.96 48.63 74 -25.37 Peak Vertical
4880.13 36.31 33.16 | 35.15 | 3.96 38.28 54 -15.72 | Average Vertical
Channel 40
Reading | Ant. Pre. Cab. At :
I;/rleHc; Level Fac. Fac. Loss NcljeBauS\L/’/rrid dé‘g{}'}m Mgg;m Remark Pol.
dBuV dB/m dB dB
4960.13 46.09 33.26 | 35.14 | 3.98 48.19 74 -25.81 Peak Horizontal
4960.17 34.95 33.26 | 35.14 | 3.98 37.05 54 -16.95 | Average | Horizontal
4960.11 4548 33.26 | 35.14 | 3.98 47.58 74 -26.42 Peak Vertical
4960.16 34.32 33.26 | 35.14 | 3.98 36.42 54 -17.58 | Average Vertical
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802.11b
Channel 1
3 Ant. Pre. Cab. L ;
Freq. Reading B I lGee Measured Limit Margin PETE Pol
MHz dBuv dB/m dB dB dBuv/m | dBuv/m dB
4824.13 52.28 33.06 35.04 3.94 54.24 74 -19.76 Peak Horizontal
4824.09 42.51 33.06 35.04 3.94 44 .47 54 -9.53 | Average | Horizontal
4824.11 51.60 33.06 35.04 3.94 53.56 74 -20.44 Peak Vertical
482415 41.75 33.06 35.04 3.94 43.71 54 -10.29 | Average Vertical
Channel 6
: Ant. Pre. Cab. . .
Freq. Reading Fac Fac Loss Measured Limit Margin Remark Pol
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4874.57 51.16 33.16 | 35.15 3.96 53.13 74 -20.87 Peak Horizontal
4874.61 41.03 33.16 | 35.15 3.96 43.00 54 -11.00 | Average | Horizontal
4874.59 49.66 33.16 | 35.15 3.96 51.63 74 -22.37 Peak Vertical
4874.62 39.97 33.16 | 35.15 3.96 41.94 54 -12.06 | Average Vertical
Channel 11
: Ant. Pre. Cab. . ;
Freq. Reading BN E Lass Measured Limit Margin e Pol
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4924.37 51.12 33.26 | 35.14 | 3.98 53.22 74 -20.78 Peak Horizontal
4924.39 39.26 33.26 | 3514 | 3.98 41.36 54 -12.64 | Average | Horizontal
4924 .41 50.12 33.26 | 3514 | 3.98 52.22 74 -21.78 Peak Vertical
4924.39 39.15 33.26 | 3514 | 3.98 41.25 54 -12.75 | Average Vertical
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802.11g
Channel 1

3 Ant. Pre. Cab. . .

e | Readng | Fac | Fac. | Loss | Memsured | Lt | MAON | Remanc | o
4824.81 50.79 33.06 | 35.04 | 3.94 52.75 74 -21.25 Peak Horizontal
4824.84 40.10 33.06 | 35.04 3.94 42.06 54 -11.94 | Average | Horizontal
4824.79 50.33 | 33.06 | 35.04 | 3.94 52.29 74 -21.71 Peak Vertical
4824.83 38.93 | 33.06 | 35.04 | 3.94 40.89 54 -13.11 | Average | Vertical

Channel 6

Ant. Pre. Cab.

Freq. Reading Measured Limit Margin

MHz dBuv cli:S/Cr:ﬁ Fdaé: : ngs dBuv/m dBuv/m dB RIS el
4874.44 50.32 33.16 | 3515 | 3.96 52.29 74 -21.71 Peak Horizontal
4874.47 39.70 33.16 | 3515 | 3.96 41.67 54 -12.33 | Average | Horizontal
4874.41 48.99 33.16 | 3515 | 3.96 50.96 74 -23.04 Peak Vertical
4874.45 38.40 33.16 | 35.15 | 3.96 40.37 54 -13.63 | Average | \Vertical

Channel 11

Ant. Pre. Cab.

Freq. Reading Measured Limit Margin

MHz dBuv (;:g/(r;ﬁ Fdch : Lg;s dBuv/m dBuv/m dB REMTERS el
4924.79 49.66 33.26 | 3514 | 3.98 51.76 74 -22.24 Peak Horizontal
4924 .81 39.03 33.26 | 3514 | 3.98 41.13 54 -12.87 | Average | Horizontal
4924.79 49.48 33.26 | 3514 | 3.98 51.58 74 -22.42 Peak Vertical
4924.82 37.50 33.26 | 3514 | 3.98 39.60 54 -14.40 | Average | Vertical
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802.11n HT20

Channel 1
] Ant. Pre. Cab. L ;
Freq. | Reading Er I lGee Measured Limit Margin PETE Pol
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4824.69 | 49.77 33.06 35.04 3.94 51.73 74 -22.27 Peak Horizontal
4824.71 | 38.29 33.06 35.04 3.94 40.25 54 -13.75 | Average | Horizontal
4824.71 | 48.79 33.06 35.04 3.94 50.75 74 -23.25 Peak Vertical
4824.73 | 37.76 33.06 35.04 3.94 39.72 54 -14.28 | Average | Vertical
Channel 6
Freq. Reading Iéanct: IS;% E§§s Meaasure Limit Margin Remark Pol
MHz dBuv dB/m dB’ dB dBuv/m dBuv/m dB :
4874.30 48.45 33.16 | 35.15 3.96 50.42 74 -23.58 Peak Horizontal
4874.33 38.06 33.16 | 35.15 3.96 40.03 54 -13.97 | Average | Horizontal
4874.31 48.31 33.16 | 35.15 3.96 50.28 74 -23.72 Peak Vertical
4874.33 38.10 33.16 | 35.15 3.96 40.07 54 -13.93 | Average | Vertical
Channel 11
8 Ant. Pre. Cab. . .
Freq. Reading E Measured Limit Margin
ac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
492456 | 47.97 33.26 | 35.14 3.98 50.07 74 -23.93 Peak Horizontal
492458 | 38.30 33.26 | 35.14 3.98 40.40 54 -13.60 | Average | Horizontal
492457 | 47.95 33.26 | 35.14 3.98 50.05 74 -23.95 Peak Vertical
4924.61 38.01 33.26 | 35.14 3.98 40.11 54 -13.89 | Average | Vertical
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802.11n HT40

Channel 3
] Ant. Pre. Cab. . ;
Freq. Reading B B lGee Measured Limit Margin B Pol
MHz dBuv dB/m dB dB dBuv/m | dBuv/m dB
4844 .59 47.38 33.06 35.04 3.94 49.34 74 -24.66 Peak Horizontal
4844.63 37.92 33.06 | 35.04 3.94 39.88 54 -14.12 | Average | Horizontal
4844.61 47.35 33.06 | 35.04 3.94 49.31 74 -24.69 Peak Vertical
4844.66 37.55 33.06 | 35.04 3.94 39.51 54 -14.49 | Average | Vertical
Channel 6
3 Ant. Pre. Cab. . )
Freq. Reading E Measured Limit Margin
ac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m | dBuv/m dB
4874.53 47.56 33.16 | 35.15 3.96 49.53 74 -24 47 Peak Horizontal
4874.54 36.92 33.16 | 35.15 3.96 38.89 54 -15.11 | Average | Horizontal
4874.53 48.32 33.16 | 35.15 3.96 50.29 74 -23.71 Peak Vertical
4874.53 37.69 33.16 | 35.15 3.96 39.66 54 -14.34 | Average | Vertical
Channel 9
8 Ant. Pre. Cab. . ;
Freq. Reading F Measured Limit Margin
ac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m | dBuv/m dB
4904.61 46.91 33.26 | 35.14 3.98 49.01 74 -24.99 Peak Horizontal
4904.64 37.37 33.26 | 35.14 3.98 39.47 54 -14.53 | Average | Horizontal
4904.63 46.24 33.26 | 35.14 3.98 48.34 74 -25.66 Peak Vertical
4904.65 35.17 33.26 | 35.14 3.98 37.27 54 -16.73 | Average | Vertical
Notes:

1. Measuring frequencies from 9k~10th harmonic or 26.5GHz (which is less), No emission found between

lowest internal used/generated frequency to 30MHz.

2. Radiated emissions measured in frequency range from 9k~10th harmonic or 40GHz (which is less)
were made with an instrument using Peak detector mode.

3. Data of measurement within this frequency range shown “ --- " in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too small
to be measured.
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5.5.9. Results of Band Edges Test (Radiated)

BLE 4.0
Tx-2402
l;/Irquz RE:\%TQ Iégct: Ig;(ca: Ec?sbs N(Ij%alf\l;/ﬁd dé‘ﬂ{}'}m Mgg}in Remark Pol.
dBuV dB/m dB dB
2375.81 | 43.59 32.89 | 35.16 3.51 44.83 74 -29.17 Peak | Horizontal
2375.84 | 33.74 3290 | 35.16 3.51 34.99 54 -19.01 | Average | Horizontal
2400.00 | 49.76 32.92 35.16 3.54 51.06 74 -22.94 Peak | Horizontal
2399.99 | 39.66 32.92 35.16 3.54 40.96 54 -13.04 | Average | Horizontal
2375.84 | 49.49 32.89 | 35.16 3.51 50.73 74 -23.27 Peak Vertical
2375.87 | 39.36 3290 | 35.16 3.51 40.61 54 -13.39 | Average | Vertical
2400.00 | 49.25 3292 | 35.16 3.54 50.55 74 -23.45 Peak Vertical
2399.99 | 39.24 3292 | 35.16 3.54 40.54 54 -13.46 | Average | Vertical
Tx-2.480
HITZ ng\c/iér?g Iég:: IE;?: (L:gsbs Né%aus\l/‘/ﬁd déhr{];}m Mgg}in Remark Pol.
dBuV dB/m dB dB
2483.50 | 47.60 33.06 | 35.18 3.60 49.08 74 -24.92 Peak | Horizontal
2483.50 | 38.41 33.08 | 35.18 3.60 39.91 54 -14.09 | Average | Horizontal
2491.11 | 43.18 33.08 | 35.18 3.62 44.70 74 -29.30 Peak | Horizontal
249113 | 33.64 33.08 35.18 3.62 35.16 54 -18.84 | Average | Horizontal
2483.50 | 46.42 33.06 | 35.18 3.60 47.90 74 -26.10 Peak Vertical
2483.50 | 38.05 33.08 | 35.18 3.60 39.55 54 -14.45 | Average | Vertical
2490.97 | 43.70 33.08 | 35.18 3.62 45.22 74 -28.78 Peak Vertical
2491.03 | 34.50 33.08 | 35.18 3.62 36.02 54 -17.98 | Average | Vertical
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802.11b

Tx-2412
2365.57 | 43.41 32.89 | 35.16 | 3.51 44.65 74 -29.35 Peak Horizontal
2365.60 | 34.20 32.90 35.16 | 3.51 35.45 54 -18.55 | Average | Horizontal
2400.00 | 46.62 3292 | 3516 | 3.54 47.92 74 -26.08 Peak Horizontal
2399.97 | 35.09 32.92 35.16 | 3.54 36.39 54 -17.61 | Average | Horizontal
2366.67 | 45.04 32.89 | 35.16 | 3.51 46.28 74 -27.72 Peak Vertical
2366.71 34.62 32.90 35.16 3.51 35.87 54 -18.13 | Average Vertical
2400.00 | 45.58 3292 | 3516 | 3.54 46.88 74 -27.12 Peak Vertical
2399.99 | 36.16 3292 | 3516 | 3.54 37.46 54 -16.54 | Average | Vertical

Tx-2462
2483.50 | 46.15 33.06 | 35.18 | 3.60 47.63 74 -26.37 Peak Horizontal
2483.53 | 36.04 33.08 | 35.18 | 3.60 37.54 54 -16.46 | Average | Horizontal
2489.87 | 42.84 33.08 | 35.18 | 3.62 44.36 74 -29.64 Peak Horizontal
2489.91 34.25 33.08 35.18 3.62 35.77 54 -18.23 | Average | Horizontal
2483.50 | 45.12 33.06 | 35.18 | 3.60 46.60 74 -27.40 Peak Vertical
2483.52 | 37.14 33.08 | 35.18 | 3.60 38.64 54 -15.36 | Average | Vertical
2489.68 | 42.36 33.08 | 35.18 | 3.62 43.88 74 -30.12 Peak Vertical
2489.71 | 31.73 33.08 | 35.18 | 3.62 33.25 54 -20.75 | Average | Vertical
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802.11g

Tx-2412
2381.69 | 4239 | 32.89 | 35.16 | 3.51 43.63 74 -30.37 Peak Horizontal
2381.73 | 34.38 | 3290 | 35.16 | 3.51 35.63 54 -18.37 | Average | Horizontal
2400.00 | 47.01 | 3292 | 35.16 | 3.54 48.31 74 -25.69 Peak | Horizontal
2399.97 | 33.06 | 3292 | 35.16 | 3.54 34.36 54 -19.64 | Average | Horizontal
2381.73 | 4294 | 3289 | 35.16 | 3.51 44.18 74 -29.82 Peak Vertical
2381.77 | 32.79 3290 | 35.16 | 3.51 34.04 54 -19.96 | Average | Vertical
2400.00 | 45.72 | 3292 | 35.16 | 3.54 47.02 74 -26.98 Peak Vertical
2399.99 | 3545 | 3292 | 35.16 | 3.54 36.75 54 -17.25 | Average | \Vertical

Tx-2462
2483.50 | 46.50 | 33.06 | 35.18 | 3.60 47.98 74 -26.02 Peak Horizontal
2483.51 | 36.58 | 33.08 | 35.18 | 3.60 38.08 54 -15.92 | Average | Horizontal
2487.43 | 44.37 33.08 | 35.18 | 3.62 45.89 74 -28.11 Peak Horizontal
2487.47 | 32.50 33.08 | 35.18 | 3.62 34.02 54 -19.98 | Average | Horizontal
2483.50 | 46.17 | 33.06 | 35.18 | 3.60 47.65 74 -26.35 Peak Vertical
2483.53 | 35.53 | 33.08 | 35.18 | 3.60 37.03 54 -16.97 | Average | Vertical
2487.41 | 4533 | 33.08 | 35.18 | 3.62 46.85 74 -27.15 Peak Vertical
2487.44 | 34.74 | 33.08 | 35.18 | 3.62 36.26 54 -17.74 | Average | Vertical
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802.11n(HT20)

Tx-2412
2377.56 | 44.91 32.89 | 35.16 | 3.51 46.15 74 -27.85 Peak | Horizontal
2377.59 | 34.95 3290 | 35.16 | 3.51 36.20 54 -17.80 | Average | Horizontal
2400.00 | 47.09 3292 | 35.16 | 3.54 48.39 74 -25.61 Peak | Horizontal
2399.93 | 36.17 3292 | 3516 | 3.54 37.47 54 -16.53 | Average | Horizontal
2377.64 | 43.26 32.89 | 35.16 | 3.51 44.50 74 -29.50 Peak Vertical
2377.67 | 35.81 3290 | 35.16 | 3.51 37.06 54 -16.94 | Average | Vertical
2400.00 | 46.69 3292 | 35.16 | 3.54 47.99 74 -26.01 Peak Vertical
2399.97 | 36.67 3292 | 35.16 | 3.54 37.97 54 -16.03 | Average | Vertical

Tx-2462
2483.50 | 47.29 33.06 | 35.18 | 3.60 48.77 74 -25.23 Peak | Horizontal
2483.51 | 34.54 33.08 | 35.18 | 3.60 36.04 54 -17.96 | Average | Horizontal
2490.04 | 43.21 33.08 | 35.18 | 3.62 44.73 74 -29.27 Peak | Horizontal
2490.07 | 32.46 33.08 | 3518 | 3.62 33.98 54 -20.02 | Average | Horizontal
2483.50 | 46.71 33.06 | 35.18 | 3.60 48.19 74 -25.81 Peak Vertical
2483.53 | 35.14 33.08 | 35.18 | 3.60 36.64 54 -17.36 | Average | Vertical
2489.99 | 45.28 33.08 | 35.18 | 3.62 46.80 74 -27.20 Peak Vertical
2490.03 | 34.25 33.08 | 35.18 | 3.62 35.77 54 -18.23 | Average | Vertical
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802.11n(HT40)

Tx-2422
2377.89 | 43.89 | 32.89 | 35.16 | 3.51 45.13 74 -28.87 Peak Horizontal
237793 | 33.49 3290 | 35.16 3.51 34.74 54 -19.26 | Average | Horizontal
2400.00 | 4468 | 3292 | 35.16 | 3.54 45.98 74 -28.02 Peak Horizontal
2399.98 | 36.33 3292 | 3516 | 3.54 37.63 54 -16.37 | Average | Horizontal
2378.03 | 43.05 | 32.89 | 35.16 | 3.51 44.29 74 -29.71 Peak Vertical
2378.07 | 34.27 | 3290 | 35.16 | 3.51 35.52 54 -18.48 | Average | Vertical
2400.00 | 4598 | 3292 | 35.16 | 3.54 47.28 74 -26.72 Peak Vertical
2399.99 | 34.77 | 3292 | 35.16 | 3.54 36.07 54 -17.93 | Average | Vertical

Tx-2452
2483.50 | 46.55 | 33.06 | 35.18 | 3.60 48.03 74 -25.97 Peak Horizontal
2483.51 | 36.40 | 33.08 | 3518 | 3.60 37.90 54 -16.10 | Average | Horizontal
2489.97 | 43.77 | 33.08 | 3518 | 3.62 45.29 74 -28.71 Peak Horizontal
2490.01 32.89 33.08 | 35.18 3.62 34.41 54 -19.59 | Average | Horizontal
2483.50 | 45.31 33.06 | 35.18 | 3.60 46.79 74 -27.21 Peak Vertical
2483.51 | 3554 | 33.08 | 3518 | 3.60 37.04 54 -16.96 | Average | Vertical
2490.03 | 43.74 | 33.08 | 3518 | 3.62 45.26 74 -28.74 Peak Vertical
2490.06 | 33.01 33.08 | 35.18 | 3.62 34.53 54 -19.47 | Average | Vertical
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5.6. Conducted Spurious Emissions and Band Edges Test

5.6.1. Standard Applicable

According to §15.247 (d): In any 100 kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in Section 15.205(a), must also comply with
the radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)).

5.6.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of the spectrum analyzer.

Spectrum Parameter Setting

Detector Peak
Attenuation Auto

RB / VB (Emission in restricted band) 100KHz/300KHz
RB / VB (Emission in non-restricted band) | 100KHz/300KHz

5.6.3. Test Procedures

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set
to 100 kHz. The video bandwidth is set to 100 kHz

The spectrum from 9kHz to 40GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

Preliminary tests on individual chains, and on all chains with a combiner, were performed.
The worst-case configuration was with a combiner, therefore final test were performed with
all chains feeding a combiner.

5.6.4. Test Setup Layout

This test setup layout is the same as that shown in section 5.4.4.

5.6.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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5.6.6. Test Results of Conducted Spurious Emissions

BLE 4.0
e e R_T | Traceiview
Mkr2 4.84 GHz
Ref 10 dBm #Atten 20 dB 46.45 dBm T
Peak 1 race
1 2 3
Log
10
de/ Clear Write
=
Mlax Hold
B Y aniduimiihosen nalma e P B ek aiar” il
Mlin Hold
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.414 s ({401 pts) View
il ater Trace Type X Az Amplitude
1 i Freg 2.40 GHz -3.323 dBm
2 1 Fraq 4384 GHz -4 A5 dBm
Elanl
hlore
1 of2
e e R_T | Traceiview
Mkr2 497 GHz
Ref 10 dBm #Atten 20 dB 50.80 dBm T
Peak Fl rees
1 2 3
Log
10
de/ Clear Write
=2
. Ml Hold
Sy R il i T Ty PR R W
Mlin Hold
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.414 s ({401 pts) View
il ater Trace Type X Az Amplitude
1 i Freg 2.4 GHz 2777 dBm
2 1 Fraq 407 GHz -60.80 dBm
Elanl
hlore
1 of2
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- Agilent R T

Tracel\iew
Mkr2 497 GHz
Ref 10 dBm #Atten 20 dB 53.72 dBm
Trace
Peak Fl
1 2 3
Log
10
dB/ Clear Write
=2
. Ml Hold
S e mkiiiad waar s T S P! ey S e O, L, |
Mlin Hold
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.414 s (401 pts) View
il ater Trace Type X Az Amplitude
1 (1 Freg 248 GHz -2.79 dBm
e (1 Fraq 407 GHz 6372 dBm
Elanl
hWore
1of2
802.11b
e e R_T | Traceiview
Mkr2 7.55 GHz
Ref 20 dBm Atten 30 dB 46.56 dBm
Trace
Peak
1 2 3
Log
10
dB/ Clear Write
= lax Hold
S e e L ND R S T S W Rty |
Mlin Hold
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.414 s (401 pts) View
il ater Trace Type X Az Amplitude
1 (1 Freg 2.30 GHz 3.261 dBm
e (1 Fraq 7 A5 GHz -45 56 dBm
Elanl
hWore
1of2
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- Agilent

E T

Trace/View
Mkr2 1.66 GHz
Ref 20 dBm Atten 30 dB 42.88 dBm T
Peak race
1 2 3
Log
10
de/ Clear Write
2
. Mlax Hold
e uisinats nina P PP TERY (T RO el
Mlin Hold
Center 13.25 GHz Span 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.414 s ({401 pts) View
il ater Trace Type X Az Amplitude
1 i Freg 2.45 GHz 2.706 dBm
2 1 Fraq 166 GHz -42 8 dBm
Elank
hlore
1 of2
e e R_T | Traceiview
Mkr2 1.66 GHz
Ref 20 dBm Atten 30 dB -39.56 dBm T
Peak race
Fl 1 2 3
Log B - -
10
de/ Clear Write
=
1 Mlax Hold
B e I ke P i e
Mlin Hold
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.414 s ({401 pts) View
il ater Trace Type X Az Amplitude
1 i Freg 2.45 GHz 2.445 dBm
2 1 Fraq 166 GHz 30 66 dBm
Elank
hlore
1 of2
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802.11g
e CEEm R_T | Traceiview
Mkr2 7.42 GHz
Ref 20 dBm Atten 30 dB 45.02 dBm T
Peak race
1 2 3
Log 1
10
dg/ Clear Write
3 Max Hold
- e Bkt P i |
hin Hold
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.414 s (401 pts) Wi
hd ancer Trace Type E Podis Amplitude
1 1 Freq 2.30 GHz 2368 dBm
) 1) Freq 7.42 GHz 4502 dBm
Elank
More
1aof2
e CEEm R_T | Traceiview
Mkr2 7.42 GHz
Ref 20 dBm Atten 30 dB 46.05 dBm T
Peak race
1 2 3
Log 4
10
dg/ Clear Write
2 - Mz Hold
T s W et et e TR o eVl Sl |
hin Hold
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.414 s (401 pts) Wi
hd ancer Trace Type E Podis Amplitude
1 1 Freq 2.45 GHz 4552 dBm
) 1) Freq 7.42 GHz -6 06 dBm
Elank
More
1aof2
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e e R_T | Traceiview
Mkr2 7.42 GHz
Ref 10 dBm #Atten 20 dB 55.75 dBm T
Peak 1 race
1 2 3
Log
10
de/ Clear Write
- Max Hold
T et el e et OO RN PPN, VLoV
Mlin Hold
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.414 s (401 pts) View
tl ateer Trace Type X Az Amplitude
1 (n Freg 245 GHz -3.427 dBm
z %) Fraq 742 GHz -65.75 dBm
Elanl:
hlore
1of2
802.11n HT20
e e R_T | Traceiview
Mkr2 7.42 GHz
Ref 20 dBm Atten 30 dB 46.18 dBm T
Peak race
1 2 3
Log )
10
de/ Clear Write
z Ilax Hold
B il s T AP READ T N e W W WDty
Mlin Hold
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.414 s (401 pts) View
il ater Trace Type X Az Amplitude
1 (1 Freg 2.30 GHz -5.539 dBm
e (1 Fraq 742 GHz -45 .12 dBm
Elank
hlore
1of2
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- Agilent

E T

Tracel\iew
Mkr2 7.42 GHz
Ref 20 dBm Atten 30 dB 46.13 dBm T
Peak race
1 2 3
Log
10 .
de/ Clear Write
z Ilax Hold
T A et P i i Al
Mlin Hold
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.414 s (401 pts) View
il ater Trace Type X Az Amplitude
1 (1 Freg 245 GHz -6.481 dBm
e (1 Fraq 742 GHz -45.13 dBm
Elanl
hlore
1of2
e e R_T | Traceiview
Mkr2 7.62 GHz
Ref 20 dBm Atten 30 dB 46.18 dBm T
Peak race
1 2 3
Log
10 "
de/ Clear Write
z Ilax Hold
al T B T el
Mlin Hold
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.414 s (401 pts) View
il ater Trace Type X Az Amplitude
1 (1 Freg 245 GHz -6.90% dBm
e (1 Fraq TRZ GHz -45 .12 dBm
Elanl
hlore
1of2
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802.11n HT40
e CEEm R_T | Traceiview
Mkr2 7.42 GHz
Ref 20 dBm Atten 30 dB 46.48 dBm T
Peak race
1 2 3
Log
10 "
dg/ Clear Write
; - Mz Hold
iteorre e b i b e o
hin Hold
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.414 s (401 pts) Wi
hd ancer Trace Type E Podis Amplitude
1 1 Freq 2.45 GHz 6,756 dBm
) 1) Freq 7.42 GHz -6 4% dBm
Elank
More
1aof2
e CEEm R_T | Traceiview
Mkr2 7.62 GHz
Ref 20 dBm Atten 30 dB 46.08 dBm T
Peak race
1 2 3
Log
10 "
dg/ Clear Write
2 1 Ml Hold
B IR Wy P oy
hin Hold
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.414 s (401 pts) Wi
hd ancer Trace Type E Podis Amplitude
1 1 Freq 2.45 GHz -6.992 dBm
) 1) Freq T A2 GHz -6 0% dBm
Elank
More
1aof2
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- Agilent R T

Trace/\View
Mkr2 7.42 GHz
Ref 20 dBm Atten 30 dB 46.27 dBm T
Peak race
1 2 3
Log
10 Y
de/ Clear Write
z ] Ilax Hold
A ot AR | P it e b ]
Mlin Hold
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.414 s ({401 pts) View
tl ateer Trace Type X Az Amplitude
1 Ieh Fraq 2.45 GHz -7.586 dBm
z %) Fraq 7.42 GHz -4 27 dBm
Elank
hlore
1 of2
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5.6.7. Test Results of Band Edges Test

BLE 4.0
e e R_T | Traceiview
Mkr2 2.4000 GHz
Ref0 dBm Atten 10 dB 46.74 dBm T
Peak race
1 2 3
Log
10
de/ Clear Write
DI Mlax Hold
242
dBm
Mlin Hold
M1 S2
<3 FCMMMWWWMWHMWMU‘ V|9W
AA
Elank
Start 2.31 GHz Stop 2.405 GHz 1""?;9
#Res BW 100 kHz VBW 100 kHz Sweep 12.24 ms {401 pts) .
e e R_T | Traceiview
Mkr2 2.48350 GHz
Ref0 dBm Atten 10 dB 66.23 dBm T
Peak race
1 2 3
Log
10
de/ Clear Write
DI Mlax Hold
250
dBm
Mlin Hold
=2
M1 S2
53 FC BSPRLS RPN O NPT, PO NPV Ca ST AP T N Wiew
AA
Elank
Start 2.478 GHz Stop 2.5 GHz 1""?;9
#Res BW 100 kHz VBW 100 kHz Sweep 4 ms (101 pts) .
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802.11b
e e R_T | Traceiview
Mkr2 2.4271 GHz
Ref 20 dBm Atten 30 dB -35.01 dBm T
Peak race
1 2 i
Log
10 -
de/ Clear Write
DI Mlax Hold
5.7
dBm
= .
Mlin Hold
M1 S2
53 FC Wi
AA
Elank
Start 2.31 GHz Stop 2.432 GHz 1""?;9
#Res BW 100 kHz VBW 100 kHz Sweep 15.72 ms {401 pts) .
e e R_T | Traceiview
Mkr2 24770 GHz
Ref 20 dBm Atten 30 dB -34.69 dBm T
Peak race
1 2 i
Log
10 >
de/ Clear Write
DI Mlax Hold
-16.0
dBm -
Mlin Hold
M1 S2
AA
Elank
Start 2.452 GHz Stop 2.5 GHz 1""?;9
#Res BW 100 kHz VBW 100 kHz Sweep 6.184 ms {401 pts) .
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802.11g
e CEEm R_T | Traceiview
Mkr2 2.4000 GHz
Ref 20 dBm Atten 30 dB 41.21 dBm T
Peak race
1 2 3
Log
10
dg/ 1 Clear Write
DI Max Hold
23.0
dBm
hin Hold
z
M1 52
53 chmmwwwwww 1"\\'\- igwy
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Elank
Start 2.31 GHz Stop 2.432 GHz 1“’1?59
#Res BW 100 kHz VBW 100 kHz Sweep 15.72 ms (101 pts) 0
e CEEm R_T | Traceiview
Mkr2 2.4835 GHz
Ref 20 dBm Atten 30 dB 48.03 dBm T
Peak race
1 2 3
Log
10
dg/ 1 Clear Write
DI Max Hold
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dBm
hin Hold
M1 52 =
$3 FC Wm vlew
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Elank
Start 2.452 GHz Stop 2.5 GHz 1“’1?59
#Res BW 100 kHz VBW 100 kHz Sweep 6.184 ms (101 pts) 0
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802.11n HT20
e e R_T | Traceiview
Mkr2 2.4000 GHz
Ref 20 dBm Atten 30 dB 43.13 dBm T
Peak race
1 2 i
Log
10
de/ N Clear Write
DI Mlax Hold
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dBm
Mlin Hold
=
M1 52
L T T e P el e . el M View
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Elank
Start 2.31 GHz Stop 2.432 GHz 1""?;9
#Res BW 100 kHz VBW 100 kHz Sweep 15.72 ms {401 pts) .
e e R_T | Traceiview
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Peak race
1 2 i
Log
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DI Mlax Hold
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802.11n HT40
e CEEm R_T | Traceiview
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5.7. Power line conducted emissions

5.7.1 Standard Applicable

According to §15.207 (a): For an intentional radiator which is designed to be connected to
the public utility (AC) power line, the radio frequency voltage that is conducted back onto
the AC power line on any frequency or frequencies within the band 150 kHz to 30 MHz
shall not exceed 250 microvolts (The limit decreases linearly with the logarithm of the
frequency in the range 0.15 MHz to 0.50 MHz). The limits at specific frequency range is

listed as follows:

Frequency Range Limits (dBuV)
(MHz) Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50to 5 56 46
5to0 30 60 50

5.7.2 Block Diagram of Test Setup

Vert. reference

EUT

plane

/ EMI receiver

LISN ¥

5.7.3 Test Results
PASS.

The test data please refer to following page.

Reference ground plane
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Test result for 802.11b (Low Channel)
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***Note: Pre-scan all mode and recorded the worst case results in this report (802.11b (Low Channel)).

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 75 of 78




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 24APB201307 Report No.: LCS130813339TF

5.8. Antenna Requirements

5.8.1. Standard Applicable

According to § 15.203 & RSS-Gen, an intentional radiator shall be designed to ensure that
no antenna other than that furnished by the responsible party shall be used with the device.

5.8.2. Antenna Connector Construction

The integral antenna (which max. gain is 2.0dBi) is permanently attached and no
consideration of replacement. Please see EUT photo for details.

5.8.3. Results: Compliance.
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6. LIST OF MEASURING EQUIPMENTS

Instrument Manufacturer Model No. Serial No. Characteristics Cal Date Due Date
EMC Receiver R&S ESCS 30 100174 9kHz — 2.75GHz June 18,2013 June 17,2014
Signal analyzer Agilent E4448A(Exteral US44300469 9kHz~40GHz July 16,2013 July 15,2014

mixers to 40GHz)
LISN MESS Tec NNB-2/16Z 99079 9KHz-30MHz June 18,2013 June 17,2014
LISN

_ EMCO 3819/2NM 9703-1839 9KHz-30MHz June 18,2013 June 17,2014

(Support Unit)
RF Cable-CON UTIFLEX 3102-26886-4 CB049 9KHz-30MHz June 18,2013 June 17,2014
ISN SCHAFFNER ISN STO8 21653 9KHz-30MHz June 18,2013 June 17,2014
3m Semi Anechoic SIDT SAC-3M 03CHO3-HY 30M-1GHz June 18,2013 June 17,2014

Chamber FRANKONIA 3m

Amplifier SCHAFFNER COA9231A 18667 9kHz-2GHzz June 18,2013 June 17,2014

Amplifier Agilent 8449B 3008A02120 1GHz-26.5GHz July 16,2013 July 15,2014

Amplifier MITEQ AMF-6F-260400 9121372 26.5GHz-40GHz July 16,2013 July 15,2014

Spectrum Analyzer Agilent E4407B MY41440292 9k-26.5GHz July 16,2013 July 15,2014
Loop Antenna R&S HFH2-72 860004/001 9k-30MHz June 18,2013 June 17,2014
By-log Antenna | SCHWARZBECK VULBY163 9163-470 30MHz-1GHz June 10,2013 June 09,2014
Horn Antenna EMCO 3115 6741 1GHz-18GHz June 10,2013 June 09,2014
Homn Antenna | SCHWARZBECK BBHA9170 BBHA9170154 15GHz-40GHz June 10,2013 June 09,2014
RF Cable-R03m Jye Bao RG142 CB021 30MHz-1GHz June 18,2013 June 17,2014
RF Cable-HIGH SUHNER SUCOFLEX 106 03CHO3-HY 1GHz-40GHz June 18,2013 June 17,2014
Spectrum Meter R&S FSP 30 100023 9kHz-30GHz July 16,2013 July 15,2014
Power Meter R&S NRVS 100444 DC-40GHz June 18,2013 June 17,2014
Power Sensor R&S NRV-Z51 100458 DC-30GHz June 18,2013 June 17,2014
Power Sensor R&S NRV-Z32 10057 30MHz-6GHz June 18,2013 June 17,2014
AC Power Source HPC HPA-500E HPA-9100024 AC 0~300V June 18,2013 June 17,2014
DC power Soure GW GPC-6030D C671845 DC 1V-60V June 18,2013 June 17,2014

Temp. and Giant Force GTH-225-20-S MABO0103-00 N/A June 18,2013 June 17,2014

Humidigy
RF CABLE-1m JYE Bao RG142 CB034-1m 20MHz-7GHz June 18,2013 June 17,2014
RF CABLE-2m JYE Bao RG142 CB)35-2m 20MHz-1GHz June 18,2013 June 17,2014

Vector signal R&S SMU200A 102098 100kHz~6GHz June 18,2013 June 17,2014

Generator

Signal Generator R&S SMR40 10016 10MHz~40GHz July 16,2013 July 15,2014
Universal Radio R&S CMU200 112012 N/A July 18,2013 July 17,2014

Communication

Note: All equipment through GRGT EST calibration
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7. MANUFACTURER/ APPROVAL HOLDER DECLARATION

The following series model(s):

KS-UMDI102ZA KS-UMDO097RS | KS-UMDI02RS | KS-UMDO080ZA

KS-UMDO070TA KS-UMDOS0OTA | KS-UMDO070TB | KS-UMDO097RB

KS-UMDI102TB -- - -

Belong to the tested device:
Product description  : MID
Model name : KS-UMDIO02TA

Remark: PCB board, structure and internal of these model(s) are the same, So no
additional models were tested.
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