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1.VERIFICATION OF CONFORMITY

Equipment Under Test: Bluetooth amplify

Brand Name:
Model Number:
FCC ID:
Applicant:

Manufacturer:

Technical Standards:

File Number:
Date of test:
Deviation:

Condition of Test
Sample:

Test Result:

Aquavibe

MD-50BB

N9N-MD-50BB

Shenzhen QIAN Electronics Technology Co., Ltd.

Building 5, High Technology Hong-Erh Industrial Sheng Ping Road,
Long Gang District ,Shenzhen, China.

Shenzhen QIAN Electronics Technology Co., Ltd.

Building 5, High Technology Hong-Erh Industrial Sheng Ping Road,
Long Gang District ,Shenzhen, China.

47 CFR Part 15 Subpart C
MTE/HNZ/S16010020
Nov. 09-17, 2015

None

Normal

PASS

The above equipment was tested by Most Technology Service Co., Ltd. for compliance with the
requirements set forth in FCC rules and the Technical Standards mentioned above. This said
equipment in the configuration described in this report shows the maximum emission levels
emanating from equipment and the level of the immunity endurance of the equipment are within
the compliance requirements.

The test results of this report relate only to the tested sample identified in this report.

Prepared by (+ signature):

Review by (+ signature):

Approved by (+ signature):

Helen Zhu Nov. 09-17, 2015

“oL0e! SERP;C

A4S )
- 5( APPROVED )
Henry Chen W’ 2015
f
) ||j/a~

=

r

Yvette Zhou (Manager) Nov. 17, 2015
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2. GENERAL INFORMATION

2.1 Product Information

description:

Product Bluetooth amplify
Brand Name Aquavibe

Model Number MD-50BB
Series Model Name: N/A

Series Model Difference N/A

Power Supply

DC 14V by Source

Frequency Range

802.11b/g/n(20MHz): 2412-2462MHz

Modulation Type:

IEEE 802.11b mode: DSSS
IEEE 802.11g mode: OFDM
802.11n Standard-20 MHz Channel mode: OFDM

Channel Number

802.11b/g/n(20MHz): 11

Antenna Type

Internal PCB Antenna, 0 dBi

Temperature Range

-20°C ~ +70°C

NOTE:

1. For a more detailed features description about the EUT, please refer to User’s Manual.

2.2 Objective

The objective of the report is to perform tests according to FCC Part 15 Subpart C for the EUT FCC ID

Certification:

No. Identity

Document Title

1 |47 CFRPart 15

Radio Frequency Devices

2 | KDB 558074

Guidance for Performing Compliance Measurements on
Digital Transmission Systems (DTS) Operating Under §15.247
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2.3 Test Standards and Results

No. Section Test Items Result LU0
Test
1 | FCC 15.247 (i) RF EXPOSURE PASS | 2015-11-16
2 | FCC 15.203 Antenna Requirement PASS | 2015-11-16
3 | FCC15.207 (a) AC Power Line Conducted Emission PASS | 2015-11-16
4 | FCC15.209, 15.247(d) Radiated Emission PASS | 2015-11-14
5 | FCC15.247(b)(3) Conducted Peak Output Power PASS | 2015-11-13
6 | FCC15.247(a)(2) 6dB Emission Bandwidth PASS | 2015-11-13
7 | FCC15.247(e) Power Spectral Density PASS | 2015-11-16
8 | FCC15.247(d) pand Bdge and Conducted Spurious PASS | 2015-11-17
9 | FCC15.247(d) Restricted Frequency Bands PASS | 2015-11-17
Note: 1. The test result judgment is decided by the limit of measurement standard

2.4 Environmental Conditions
During the measurement the environmental conditions were within the listed ranges:

2. The information of measurement uncertainty is available upon the customer’s request.

- Temperature: 15-35°C
- Humidity: 30-60 %
- Atmospheric pressure: 86-106 kPa
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3. TEST METHODOLOGY
3. 1TEST FACILITY

Test Site:

Location:

Description:

Site Filing:

Instrument

Tolerance:

Ground Plane:

Most Technology Service Co., Ltd

No.5, Langshan 2nd Rd., North Hi-Tech Industrial park, Nanshan, Shenzhen,
Guangdong, China

There is one 3m semi-anechoic an area test sites and two line conducted labs for final
test. The Open Area Test Sites and the Line Conducted labs are constructed and
calibrated to meet the FCC requirements in documents ANSI C63.4:2009 and CISPR
16 requirements.

The FCC Registration Number is 490827. The IC Registration Number is 7103A-1.
The site description is on file with the Federal Communications

Commission, 7435 Oakland Mills Road, Columbia, MD 21046.

All measuring equipment is in accord with ANSI C63.4:2009 and CISPR 16
requirements that meet industry regulatory agency and accreditation agency
requirement.

Two conductive reference ground planes were used during the Line Conducted
Emission, one in vertical and the other in horizontal. The dimensions of these ground
planes are as below. The vertical ground plane was placed distancing 40 cm to the
rear of the wooden test table on where the EUT and the support equipment were
placed during test. The horizontal ground plane projected 50 cm beyond the footprint
of the EUT system and distanced 80 cm to the wooden test table. For Radiated
Emission Test, one horizontal conductive ground plane extended at least 1m beyond
the periphery of the EUT and the largest measuring antenna, and covered the entire

area between the EUT and the antenna.

3.2 GENERAL TEST PROCEDURES

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
8.3.1 of ANSI C63.4:2009.

Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the requirements in
Section 8.3.1 of ANSI C63.4:2009,Conducted emissions from the EUT measured in the frequency range
between 0.15 MHz and 30MHz using CISPR Quasi-peak and average detector modes.

Page 7 of 41



Report No.: MTE/HNZ/S16010020

4. SETUP OF EQUIPMENT UNDER TEST
4.1 SETUP CONFIGURATION OF EUT

See test photographs attached in Appendix 1 for the actual connections between EUT and support equipment.

4.2 SUPPORT EQUIPMENT
Device Type |Manufacturer Model Name Serial No. Input Output
Remark:

All the equipment/cables were placed in the worst-case configuration to maximize the emission during the test.
Grounding was established in accordance with the manufacturer’s requirements and conditions for the
intended use.
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4.3 TEST EQUIPMENT LIST

Instrumentation: The following list contains equipment used at Most for testing. The equipment conforms to
the CISPR 16-1 / ANSI C63.2 Specifications for Electromagnetic Interference and Field Strength

Instrumentation from 10 kHz to 1.0 GHz or above.

Report No.: MTE/HNZ/S16010020

No. Equipment Manufacturer Model No. S/IN Cal(ijt:’tza;ion Ciarl]itt::,g?n
1 Test Receiver Rohde & Schwarz ESCI 100492 2015/03/10 1 Year
2 L.I.S.N. Rohde & Schwarz ENV216 100093 2015/03/10 1 Year
3 Coaxial Switch Anritsu Corp MP59B 6200283933 2015/03/07 1 Year
4 Terminator Hubersuhner 50Q No.1 2015/03/07 1 Year
5 RF Cable SchwarzBeck N/A No.1 2015/03/07 1 Year
6 Test Receiver Rohde & Schwarz ESPI 101202 2015/03/10 1 Year
7 Bilog Antenna Sunol JB3 A121206 2015/03/14 1 Year
8 Horn Antenna SCHWARZBECK BBHA9120D 756 2015/03/14 1 Year
9 Horn Antenna Penn Engineering 9034 8376 2015/03/14 1 Year
10 Cable Resenberger N/A NO.1 2015/03/07 1 Year
1 Cable SchwarzBeck N/A NO.2 2015/03/07 1 Year
12 Cable SchwarzBeck N/A NO.3 2015/03/07 1 Year
13 DC Power Filter DuoJi DL2X30B N/A 2015/03/07 1 Year
14 Sing'iiig"’l‘fiﬁefower DuoJi FNF 202B30 N/A 2015/03/07 | 1 Year
15 | 3 Phase Fowerline DuoJi FNF 402830 N/A 2015/03/07 | 1 Year
16 Test Receiver Rohde & Schwarz ESCI 100492 2015/03/10 1 Year
17 Absorbing Clamp Luthi MDS21 3635 2015/03/12 1 Year
18 Coaxial Switch Anritsu Corp MP59B 6200283933 2015/03/07 1 Year
19 AC Power Source Kikusui AC40MA LM003232 2015/03/10 1 Year
20 Test Analyzer Kikusui KHA1000 LM003720 2015/03/10 1 Year
21 | Hne mpendence Kikusui HRR VA LM002352 | 2015/03/10 | 1 Year
22 ESD Tester Kikusui KES4021 LM003537 2015/03/07 1 Year
23 EMCPRO System EM Test UCS-500-M4 V0648102026 2015/03/10 1 Year
24 Signal Generator IFR 2032 203002/100 2015/03/10 1 Year
25 Amplifier A&R 150W1000 301584 2015/03/14 1 Year
26 CDN FCC FCC-801-M2-25 47 2015/03/10 1 Year
27 CDN FCC FCC-801-M3-25 107 2015/03/10 1 Year
28 EM Injection Clamp FCC F-203I-23mm 403 2015/03/10 1 Year
29 RF Cable MIYAZAKI N/A No.1/No.2 2015/03/10 1 Year
30 | g onmversa Radlo | ROHDE&SCHWARZ CMU200 0304789 2015/03110 | 1 Year
31 Te'eCOAr:t”e“rL]’r’]‘;"a”O” European Antennas PSA 75301R/170 0304213 2015/03/10 | 1 Year
32 Te}gg?g;‘:ﬁ;ﬁ:ﬂf” R&S CMU200 N/A 2015/03/07 | 1 Year
33 8 Loop Antenna ARA PLA-1030/B 1029 2015/01/10 1 Year

NOTE: Equipments listed above have been calibrated and are in the period of validation.
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5. 47 CFR Part 15 C Requirements

5.1 RF EXPOSURE

5.1.1 Applicable Standard

According t0§15.247(i) and §1.1310, systems operating under the provisions of this section shall be operated in
a manner that ensure that the public is not exposed to radio frequency energy level in excess of the
Commission’s guideline.

Limits for Maximum Permissible Exposure (MPE) (§1.1310, §2.1091)

(B) Limits for General Population/Uncontrolled Exposure

Frequency range | Electric field strength | Magnetic field strength | Power density | Averaging time
(MHz) (VIm) (A/m) (mW/cm?) (minutes)
0.3-1.34 614 1.63 *100 30
1.34-30 824/ 2.19/f *180/f 30
30-300 27.5 0.073 0.2 30
300-1,500 /1500 30
1,500-100,000 1.0 30

f = frequency in MHz; * = Plane-wave equivalent power density;
According to §1.1310 and §2.1091 RF exposure is calculated.

Calculated Formulary:

Predication of MPE limit at a given distance

S = PG/41R? = power density (in appropriate units, e.g. mW/cm2);

P = power input to the antenna (in appropriate units, e.g., mW);

G = power gain of the antenna in the direction of interest relative to an isotropic radiator, the power gain
factor, is normally numeric gain;

R = distance to the center of radiation of the antenna (appropriate units, e.g., cm);

5.1.2 Result:
. Conducted Power _
Mode Frequency Antenna Gain Power Evaluation Density MPE Limit
(MHz) Distance(cm) ) (mW/cm?)
(dBi) | (numeric) | (dBm) | (mw) (mW/cm?®)

802.11b 2462 0 1 15.28 | 33.73 20 0.0067 1

802.11g 2462 0 1 11.74 | 14.93 20 0.0030 1

802.11n(20) 2462 0 1 15.28 | 33.73 20 0.0067 1

Note: To maintain compliance with the FCC’s RF exposure guidelines, place the equipment at least 20cm
from nearby persons.

Result: Compliance
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5.2 ANTENNA REQUIREMENT

5.2.1 Applicable Standard

According to FCC § 15.203 , 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. The use of a permanently attached antenna or
of an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this section. The manufacturer may design the unit so that a broken antenna can be
replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited. This
requirement does not apply to carrier current devices or to devices operated under the provisions of §15.211,
§15.213, §15.217, §15.219, or §15.221. Further, this requirement does not apply to intentional radiators that
must be professionally installed, such as perimeter protection systems and some field disturbance sensors, or
to other intentional radiators which, in accordance with §15.31(d), must be measured at the installation site.
However, the installer shall be responsible for ensuring that the proper antenna is employed so that the limits in
this part are not exceeded.

5.2.2 Evaluation Criteria

(a) Antenna must be permanently attached to the unit.

(b) Antenna must use a unique type of connector to attach to the EUT.

Unit must be professionally installed, Installer shall be responsible for verifying that the correct antenna is
employed with the unit.

5.2.3 Result: Compliance.
The EUT has one integral antenna arrangement, which was permanently attached and the antenna gain is 0
dBi, fulfill the requirement of this section.
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5.3 AC Power Line Conducted Emission

5.3.1Requirement

A radio apparatus that is designed to be connected to the public utility (AC) power line shall ensure that the
radio frequency voltage, which is conducted back onto the AC power line on any frequency or frequencies
within the and 150 kHz-30 MHz, shall not exceed the limits in the following table:

ey Maximum RF Line Voltage
Q.P.( dBuV) Average( dBuV)
150kHz-500kHz 66-56 56-46
500kHz-5MHz 56 46
5MHz-30MHz 60 50

**Note: 1. the lower limit shall apply at the band edges.

2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz

5.3.2 Block Diagram of Test Setup

Receiver

e
R R RRRRERR Y

5.3.3 Test procedure

1.

The E.U.T and simulators are connected to the main power through a line impedance stabilization network
(L.I.S.N.). This provides a 500hm/50uH coupling impedance for the measuring equipment.

Exploratory measurements were made to identify the frequency of the emission that has the highest
amplitude relative to the limit;

The peripheral devices are also connected to the main power through a LISN that provides a 500hm/50uH
coupling impedance with 50ohm termination. (Please refer to the block diagram of the test setup and
photographs).

Both sides of A.C. line are checked for maximum conducted interference. In order to find the maximum
emission, the relative positions of equipment and all of the interface cables must be changed according to
ANSI C63.4: 2009 on conducted measurement.

The bandwidth of test receiver (ESCI) set at 9 KHz.

All data was recorded in the Quasi-peak and average detection mode.

5.3.4 Test Result

Not applicable.
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5.4 Radiated Emission

5.4.1Requirement

According to FCC section 15.247(d), In addition, radiated emissions which fall in the restricted bands, as
defined in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

According to FCC section 15.209(a), Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency (MHz) Field Strength Test Distance Field Strength
(MV/m at 3-meter) (m) (dBuV/m at 3-meter)

0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705-30 30 30

30-88 100 3 40

88-216 150 3 43.5
216-960 200 3 46
Above 960 500 3 54
Note:

1. For Above 1000MHz, the emission limit in this paragraph is based on measurement instrumentation
employing an average detector, measurement using instrumentation with a peak detector function,
corresponding to 20dB above the maximum permitted average limit.

2. For above 1000MHz, limit field strength of harmonics: 54dBuV/m@3m (AV) and 74dBuV/m@3m (PK)

In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply
with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

5.4.2 Test Configuration

Test Setup:

1) For radiated emissions from 9kHz to 30MHz

Turntable i __ 3m

\ EUT
0.8m
Ground Planeg Coaxial Cable /

Test

Receiver
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2) For radiated emissions from 30MHz to1GHz

‘% Sm = 4—) Bilog
Y ’/ ittt

Keyboard Monitor EUT m
Spectrum
# \ atialyzer
V| T
Turntahle 0.2m lm \ —
4 T [ 188
[ ] l ]

Reference ground plane J

3) For radiated emissions above 1GHz

Antenma
- towrer
| — Hom
"“' arterta
Keyboard
* tonitor EUT
Spectium
IEEEL Dﬂ\
I e
|
Turntahle lm \
g |
T E T - Pre-amp 1_@%5

5.4.3 Test Procedure:

1. For frequencies above 1GHz, the frequencies of maximum emission was recorded by manually positioning
the antenna close to the EUT and by moving the antenna over all sides of the EUT while observing a spectral
display.

2. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter chamber. The
table was rotated 360 degrees to determine the position of the highest radiation.

3. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top of a
variable-height antenna tower.

4. The antenna height is varied from one meter to four meters above the ground to determine the maximum
value of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

5. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters and the rote table was turned from 0 degrees to 360 degrees to find the
maximum reading.
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6. For frequencies above 1GHz, horn antenna mouth should face to the EUT all the time when rise or fall.
7. Set the spectrum analyzer in the following setting as:

Below 1GHz: PEAK: RBW=100 kHz / VBW=300 kHz / Sweep=AUTO QP: RBW=120 kHz / Sweep=AUTO
Above 1GHz: (a)PEAK: RBW=VBW=1MHz / Sweep=AUTO
(b)AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO

The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold Mode.

8. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing could be
stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or average method as specified and then
reported in a data sheet.

5.4.4 Test Result
Pass

Remark:

1. During the test, pre-scan the 802.11b, 802.11g, 802.11n(20M) modulation, and found the 802.11b modulation
which it is worse case in above 1GHz and the 802.11b Low channel modulation which it is worse case in below
1GHz.

2. Pre-scan all kind of the place mode (X-axis, Y-axis, Z-axis), and found the Y-axis which it is worse case.

Please refer the following pages.
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Below 1GHz:

' @ Address:Mo 5 Langshan 2nd Rd., Morth Hi-Tech Industrial park
v - Guangdong ,China

Compliance Laboratory Tel: 0755-86026850 Fax: 0755-26013350

Radiated Emission Measurement

File :MD-5058 Data #9 Date: 2015-11-13 Time: 14:23.06
80.0 dBu¥/m

Limit: —_—
Margin:

70

60

50

40

30

20

10

0.0

30.000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Site site #1 Polarization:  Vertical Temperature: 24
Limit: FCC Part 15 B 3M Radiation Power, DC 14 by Source Humidity. S0.5 %
EUT: Blustooth amplifier Distance: 3m
WM MO-50BB
Mode: 802 11b
Mote:
Reading Corect Measure- Antenna  Table
Mo Mk Freq.  Level Factor ~ ment  Limit  Over Height Degree
hHz dBui dE dBuvim dBuivm dB Detector cm degree Commernt

1 41.2764 17.53 15.27 32.80 4000 720 QF
2 " B6.0341 2354 11.34 34.88 4000 512 QP
3 1738135 16.76 17.01 3377 4350 873 QF
4 261.9752 21.97 17.86 39.83 46.00 817 QF
5
g

340.7818 21.69 17.16 38.85 46.00 715 QF
I 8519417 16.61 2412 40.73 46.00 527 QF

"Maximum data 2 Owerlimit  Lover margin

Engineer Signature:; Deft
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' @ Address:Mo 5 Langshan 2nd Rd., North Hi-Tech Industrial park
M- Guangdong ,China

Compliancs Laboratory Tel: 0755-86026850 Fax: 0755-26013350

Radiated Emission Measurement

File :MD-505B Data :#10 Date: 2015-11-13 Time: 14:32:26
80.0 dBu¥/m

Limit: —
Margin:

70

60

50

40

30

20

10

0.0

30.000 40 5 60 70 80 (MHz) 300 400 500 600 700  1000.000
Site site #1 Polarization:  Horizontal Temperature: 24
Limit; FCC Part 15 B 3M Radiation Power DC 14V by Source Hurniciity: 50.5 %
EUT: EBlustooth amplifier Distance: 3m
MM MOD-50BB
hMode: 802 11b
Mote:
Reading Comect Measure- Antenna  Table
Mo. Mk, Freq.  Level Factor  ment Limit  Over Height Degree
WHZ By dE dBuNm dBuvim OB Detector cm degree  Comment

*  BB.2661 2361 11.37 34 .98 4000 502 QP

1614740 19.15 17.29 36.44 4350 -7T06  QF

2839791 2032 19.40 39.72 46.00 828 QF

I 4089458 2112 19.06 40.18 46.00 582 QP

1
2
3
4 351.7078 21.10 17.89 38.99 46.00 701 QF
5
g

549.6596 15.81 2410 39.91 46.00  -5.09  QF

"Maximum data  xOwer limit  Lover margin

Engineer Signature: Deft
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Above 1GHz

71QST

Report No.: MTE/HNZ/S16010020

Address:No 5 Langshan 2nd Rd., North Hi-Tech Industrial park
Guangdong ,China
Tel: 0755-86026850 Fax: 0755-268013350

Radiated Emission Measurement

File :MD-50BE Data #5 Date; 2015-11-14 Time: 14:14:31
969  dBu¥/m
Limit: —_—
AVG:
87 1
77 ;
67
57
47 2
W/N\/WWWW
7
27
16.9
1000.000 2100.00  3200.00  4300.00 540000  6500.00 7600.00  8700.00  9800.00 12000.00 MHz
Site site #1 Polarization:  Vertical Temperature: 24

Limit: FCC 1-12G PEAK
EUT: Bluetooth amplifier

Power: DC 14y by Source

Distance: 3m

Hurnidity: 20.5 %

MM MOD-50BB
Wode: 802 11b-CH1
Mote:
Reading Comect Measurs- Antenna Table
Mo. MK.  Freg.  Level Factor ment Limit ~ Owver Height Degree
WHZ dBL i) dBUN/m dBuvim OB Detector cm degree  Comment
T X 2412100 93 93 -8.41 8557 7400 1157 peak
2% 2412100 3567 -8.41 7726 5400 2328 AVG
3 4824 000 51.74 -5.91 4583 7400 -2817 peak
4 4824 000 3999 -5.91 408 5400 -1992 AVG
"Maximum data  xOwerlimit  Lover margin
Engineer Signature: SLIMNNY
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N

Report No.: MTE/HNZ/S16010020

Address:Mo 5 Langshan 2nd Rd., North Hi-Tech Industrial park

Guangdong ,China
Compliance Laboratary Tel 0755-86026850 Fax: 0755-26013350
Radiated Emission Measurement
File :MD-50BE Data #5 Date: 201511-14 Time: 14:45:38
969  dBu¥/m
Limit: —
AVG:
87
77
67
57
"’ 1%
' MWM WMMM
27
16.9
12000.00013300.00 14600.00 15900.00 17200.00 18500.00 19800.00 21100.00 22400.00 25000.00 MHz
Site site #1 Polarization:  Vertical Temperature: 24.9
Limit; FCC 12-25G PEAK Power DC 14V by Source Hurniciity: 51.7 %
EUT: EBlustooth amplifier Distance: 3m
MM MOD-50BB
WMaode: 802 11b-CH1
Mote:
Reading Comect Measure- Antenna  Table
Mo. Mk, Freq.  Level Factor  ment Limit  Over Height Degree
WHZ By dE dBuNm dBuvim OB Detector cm degree  Comment
1 1887500 3918 5.51 45 B9 7400 -2831 peak
2 7 1887500 3143 5.51 3794 5400 -16.06 AVG
"Maximum data  xOwer limit  Lover margin
Engineer Signature; SUMNY
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Report No.: MTE/HNZ/S16010020

' @ Address:Mo 5 Langshan 2nd Rd., North Hi-Tech Industrial park
1 Guangdong ,China

Compliancs Laboratory Tel: 0755-86026850 Fax: 0755-26013350

Radiated Emission Measurement

File :MD-505B Data :#6 Date: 2015-11-14 Time: 14:22:535
96.9 dBu¥/m

Limit: —
; AVG:
87
77
67
57
47
WWW
37
A
27
16.9
1000.000 2100.00 3200.00 4300.00 5400.00 6500.00 7600.00 8700.00  9800.00 12000.00 MHz
Site site #1 Polarization:  Horizontal Temperature: 24
Limit; FCC 1-12G PEAK Power DC 14V by Source Hurniciity: 50.5 %
EUT: EBlustooth amplifier Distance: 3m
MM MOD-50BB
WMaode: 802 11b-CH1
Mote:
Reading Comect Measure- Antenna  Table
Mo. Mk, Freq.  Level Factor  ment Limit  Over Height Degree
WHZ By dE dBuNm dBuvim OB Detector cm degree  Comment
T X 2412000 9539 -8.41 86.95 T4.00 1298  peak
2 7 2412000 8551 -8.41 7710 5400 2310 AVG
3 4824 000 4932 -5.91 43 41 7400 -3059  peak
4 4824.000 38.75 -5.91 3284 5400 -2116  AVG
"Maximum data  xOwer limit  Lover margin
Engineer Signature: sUnny
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Report No.: MTE/HNZ/S16010020

' @ Address:Mo 5 Langshan 2nd Rd., North Hi-Tech Industrial park
1 Guangdong ,China

Compliancs Laboratory Tel: 0755-86026850 Fax: 0755-26013350

Radiated Emission Measurement

File :MD-505B Data :#7 Date: 2015-11-14 Time: 14:36:18
96.9 dBu¥/m

Limit: —
AVG:
87
77
67
57
47 J
Tt
_ J/_AL ‘W
27
16.9
12000.00013300.00 14600.00 15900.00 17200.00 18500.00 19800.00 21100.00 22400.00 25000.00 MHz
Site site #1 Polarization:  Horizontal Temperature: 24.9
Limit; FCC 12-25G PEAK Power DC 14V by Source Hurniciity: 51.7 %
EUT: EBlustooth amplifier Distance: 3m
MM MOD-50BB
WMaode: 802 11b-CH1
Mote:
Reading Comect Measure- Antenna  Table
Mo. Mk, Freq.  Level Factor  ment Limit  Over Height Degree
WHZ By dE dBuNm dBuvim OB Detector cm degree  Comment
1 1700500 3849 £.90 4539 7400 -2881 peak
2 F 1700500 2949 590 3639 5400 1781 AVG
"Maximum data  xOwer limit  Lover margin
Engineer Signature: sUnny
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Report No.: MTE/HNZ/S16010020

5.5 Conducted Peak Output Power

5.5.1 Requirement

According to FCC section 15.247(b)(3), for frequency hopping systems operating in the 2400-2483.5 MHz
band employing at least 75 non-overlapping hopping channels, and all frequency hopping systems in the
5725- 5850 MHz band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts

5.5.2 Block Diagram of Test Setup

Power Meter EuT

5.5.3 Test Procedure
1. Place the EUT on a bench and set in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the power
meter.

3. Add a correction factor to the reading.

5.5.4 Test Result

Test Item: Peak Output Power Temperature : 22°C
Test Engineer: John Relative Humidity : | 55%
Limit
Mode Channel Fr(zl?nl'l_lt-‘:zr)!cy ggsvlzf::gpr::; Pass/Fail
(mW) (dBm)
Low 2412 15.02 1000 30 Pass
802.11b Middle 2437 15.21 1000 30 Pass
High 2462 15.28 1000 30 Pass
Low 2412 11.10 1000 30 Pass
802.11g Middle 2437 11.56 1000 30 Pass
High 2462 11.74 1000 30 Pass
Low 2412 10.79 1000 30 Pass
802.11n Middl 2437 11.29 1000 30 P
(20MHz) iddle . ass
High 2462 15.28 1000 30 Pass
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Report No.: MTE/HNZ/S16010020

5.6 6dB Emission Bandwidth

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

5.6.2 Block Diagram of Test Setup

T =

EUT 0

Spectrum Analyzer

5.6.3 Test Procedure
According to KDB 558074 D01 DTS Meas Guidance v03r02 clause8.1 Option 1:

a) Set RBW = 100 kHz.

b) Set the video bandwidth (VBW) = 3xRBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the

maximum level measured in the fundamental emission.

5.6.4 Test Result
Pass
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Report No.: MTE/HNZ/S16010020

Test Item: 6dB Emission Bandwidth Temperature : 22.5°C
Test Engineer: John Relative Humidity : | 53%
Mode Channel Frequency (MHz) 6dB Bandwidth(MHz) Limit(KHz)
Low 2412 11.450 =500
802.11b Middle 2437 11.540 =500
High 2462 12.030 =500
Low 2412 16.490 =500
802.11g Middle 2437 16.519 =500
High 2462 16.542 =500
802.11n Low 2412 17.668 =500
: - =
High 2462 17.542 =500

Page 24 of 41



802.11 b Mode

- Agilent

Report No.: MTE/HNZ/S16010020

R_T |F|equhanneI

Ch Freg 2412 GHz Tiig  Fres Center Freq
i0ccupied Bandwidth 2 41200000 GHz
Center 2.412000000 GHz
Start Freq
239950000 GHz
Ref 20.5 dBm Atten 30 dB
ipeak Stop Frag
"‘;9 PN vai g 242450000 GHz
] -
dB/ A T, CF Step
Offst 2.50000000 MHz
0.5 Auto Iar
dB
Freq Offset
Center 2.412 GHz Span 25 MHz  0.00000000 Hz

#Res BW 100 kHz #/BW 300 kHz

Sweep 4 ms (401 pts

Occupied Bandwidth OccBW % Pwr  9900% || SiOnAITrack.
14.8657 MHz xdB 50043 —

Transmit Freq Error 16.666 kHz

x dB Bandwidth 11.450 MHz

Ch 1
% Agilent R T IlFlequhannEI
Ch Freqg 2437 GHz Trig  Free Center Freq
i0ccupied Bandwidth 2 43700000 GHz
Center 2.437000000 GHz
Start Freq
242450000 GHz
Ref 20.5 dBm Atten 30 dB
ipeak Stop Freq
"‘;9 N g 2.44950000 GHz
dB/ = " CF Step
Offst » 2.50000000 MHz
0.5 Auto Wan
dB
Freq Offset
Center 2.437 GHz Span 25 MHz | 0.00000000 Hz
#Res BW 100 kHz #V/BW 300 kHz Sweep 4 ms (401 pts]
Occupied Bandwidth OccBW%Pw  99.00% | SIOnalTrack
14.9150 MHz xds 60048
Transmit Freq Error 9.849 kHz
x dB Bandwidth 11.540 MHz

Ché
i Agilent R T IlFIquChannEI
Ch Freg Trig  Free Center Freq
i0ccupied Bandwidth 2 46200000 GHz
Start Freq
2.44950000 GHz
Ref 20.5 dBm Atten 30 dB
ipeak Stop Freq
og e P 2.47450000 GHz
10 i
dB/ A b CF Step
Offst 2.50000000 MHz
0.5 Auto Man
dB
Freq Offset
Center 2.462 GHz Span 25 MHz  0.00000000 Hz
#Res BW 100 kHz F#/BW 300 kHz Sweep 4 ms (401 pts]
f : Signal Track
Occupied Bandwidth OccBW % Pwr  99.00% [/ 19 of
14.9165 MHz xd8 60048
Transmit Freq Error 12.325 kHz
x dB Bandwidth 12.030 MHz

Ch 11
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Report No.: MTE/HNZ/S16010020

802.11 g Mode

i Agilent R T IlFlequhannel
Ch Freqg 2412 GHz Trig  Free i Freq
i0ccupied Bandwidth 2 41200000 GHz
Center 2.412000000 GHz
Start Freq
2.39950000 GHz
Ref 20.5 dBm Atten 30 dB _—
i':eak Stop Frag
109 _\J?«'WVWMH WMMWV&\L 242450000 GHz
dBi ~ CF Step
Offst 2.50000000 MHz
e
gg ud Auto Iar
Freq Offset
Center 2412 GHz Span 25 MHz  0.00000000 Hz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts
Occupied Bandwidth OccBW % Pwr  9900% || SiOnAITrack.
16.4020 MHz xdg 60048
Transmit Freq Error 611.044 Hz
x dB Bandwidth 16.490 MHz
Ch 1
e I R T Il Trace/View
Ch Freg 2437 GHz Trig  Free e
i0ccupied Bandwidth 2 3
Clear Write
Ref 20.5 dBm Atten 30 dB
#Peak
L Max Hold
1:;9 _\)?wa ergrethagadie | oot o va?\z_
dB/
00251 A # Min Hold
dB
Center 2.437 GHz Span 25 MHz View
#Res BW 100 kHz #V/BW 300 kHz Sweep 4 ms (401 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
16.4239 MHz xds 60048
Transmit Freq Error -844 870 Hz More
x dB Bandwidth 16 519 MHz 1of2
Ché
S Agilent R_T Il Trace/View
Ch Freg Trig  Free TEre
i0ccupied Bandwidth 2 3
Center 2.462000000 GHz
Clear Write
Ref 20.5 dBm Atten 30 dB
#Peak
L Max Hold
1:;9 _\)SIE-JWW oo Mwwwﬁl_
dB/ o o,
Ofist b’ . Min Hold
dB
Center 2.462 GHz Span 25 MHz e
#Res BW 100 kHz #V/BW 300 kHz Sweep 4 ms (401 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
16.4270 MHz X8 608
Transmit Freq Error 6.779 kHz More
x dB Bandwidth 16 542 MHz 1of2

Ch 11
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802.11 n(20M) Mode

- Agilent

R_T |F|equhanneI

Ch Freg 2412 GHz Tiig  Fres Center Freq
i0ccupied Bandwidth 2 41200000 GHz
Center 2.412000000 GHz
Start Freq
239950000 GHz
Ref 20.5 dBm Atten 30 dB
i':eak Stop Frag
109 N %wa\emﬂwm ottt donhonnd vw\‘i ya 2.42450000 GHz
dBi o N CF Step
Offst | e o™ 2.50000000 MHz
0.5 Auto Iar
dB
Freq Offset
Center 2.412 GHz Span 25 MHz  0.00000000 Hz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts
Occupied Bandwidth OccBW % Pwr  9900% || SiOnAITrack.
17.5331 MHz xd8 60048
Transmit Freq Error 3.742 kHz
x dB Bandwidth 17.668 MHz

Ch1
i Agllenf R T IlFIquChannEI
Ch Freg 2437 GHz Trig  Free Center Freq
i0ccupied Bandwidth 2 43700000 GHz
Start Freq
242450000 GHz
Ref20.5 dBm Atten 30 dB
ipeak Stop Freq
1:9 N %MWVMW et wg{ 2 2 44950000 GHz
dg/ I . CF Step
Offst - | 2.50000000 MHz
0.5 Auto Mar
dB
Freq Offset
Center 2.437 GHz Span 25 MHz = 0.00000000 Hz
#Res BW 100 kHz #V/BW 300 kHz Sweep 4 ms (401 pts]
f : Signal Track
Occupied Bandwidth OccBW % Pwr  99.00% | =19 o
17.5563 MHz xdB  -6.00d8
Transmit Freq Error -2 487 kHz
x dB Bandwidth 17.702 MHz

Cho
e Adilent R T IlFlequhannEI
Ch Freg Trig  Free Center Freq
iOccupied Bandwidth 2.46200000 GHz
Center 2.462000000 GHz
Start Freq
2 44950000 GHz
Ref20.5 dBm Atten 30 dB
ipeak Stop Freq
1;'9 S ?\»«'WW v, WWW&E - 2 47450000 GHz
dBi ol 5 CF Step
Offst o ] 2.50000000 MHz
0.5 Auto Man
dB
Freq Offset
Center 2.462 GHz Span 25 MHz || 0.00000000 Hz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts
Occupied Bandwidth OccBW % Pwr  9900% | SIOnAITrack.
17.4943 MHz xd3 60043
Transmit Freq Error -125.573Hz
x dB Bandwidth 17 542 MHz

Ch 11

: MTE/HNZ/S16010020
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Report No.: MTE/HNZ/S16010020

5.7 POWER SPECTRAL DENSITY

5.7.1 Applicable Standard

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.
This power spectral density shall be determined in accordance with the provisions of paragraph (b) of this
section. The same method of determining the conducted output power shall be used to determine the power
spectral density.

5.7.2 Block Diagram of Test Setup

I =

EUT S

Spectrum Analyzer

5.7.3 Test Procedure

According to KDB 558074 D01 DTS Meas Guidance v03rO1clause10.2:

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the DTS bandwidth.

c) Setthe RBW to: 3 kHz < RBW < 100 kHz.

d) Set the VBW = 3xRBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.

j) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

5.7.4 Test Result
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Report No.: MTE/HNZ/S16010020

. POWER SPECTRAL . .
Test Item: DENSITY Temperature : 23°C
Test Engineer: John Relative Humidity : | 53.5%
Mode Channel Frequency PSD (dBm/100kHz) Cinik Result
(MHZ) (dBm/lOOkHz)

Low 2412 3.657 <8 Pass
802.11b Middle 2437 3.687 <8 Pass
High 2462 4.036 <8 Pass
Low 2412 -2.169 <8 Pass
802.11g Middle 2437 -1.763 <8 Pass
High 2462 -1.569 <8 Pass
802.11n Low 2412 -2.113 <8 Pass

. - - —
(20MHz) lejdle 2437 1.684 <8 Pass
High 2462 -1.634 <8 Pass
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802.11 b Mode

S Agilent R T | Peak Search
Mkr1 241200 GHz |
Ref 20.5 dBm Atten 30 dB 3.657 dBm
Peak Meas Tools *
Log
10
dB/
Offst W’W i e i [, ”\J‘V\PI\&,J\‘ Next Peak
05 ™ i
dB
w\\% Next Pk Right
MNext Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.412 GHz Span 17.25 MHz 1“?29
#Res BW 100 kHz #/BW 300 kHz Sweep 4 ms (401 pts) o
Ch1
e I R_T | Peak Search
Mkr1 2.43700 GHz !
Ref 20.5 dBm Atten 30 dB 3.687 dBm
Peak Meas Tools *
Log
10
dB/ ) TP TN Next Peak
Offst AP N S AN
0.5 et g, e
dB o
Next Pk Right
2.437000000 GHz
3.687 dBm Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 17.25 MHz 1’"‘?;9
#Res BW 100 kHz #BW 300 kHz Sweep 4 ms (401 pts) o
Cho6
S Agilent R T [BeakSeatch
Mkr1 2.46200 GHz !
Ref 20.5 dBm Atten 30 dB 4.036 dBm
Peak Meas Tools ¥
Log
10
dB/ A PRIENTTN SYE b h Next Peak
Offst L= bl K E b Tl L) AR Wy
05 A g
dB Y _
MNext Pk Right
2.462000000 GHz
4.036 dBm Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.462 GHz Span 17.25 MHz 1”?29
#Res BW 100 kHz #/BW 300 kHz Sweep 4 ms (401 pts) o
Ch 11

Page 30 of 41



802.11 g Mode

Report No.: MTE/HNZ/S16010020

e I R_T | Peak Search
Mkr1 2.41448 GHz |
Ref20.5 dBm Atten 30 dB 2.169 dBm
Peak Meas Tools ¥
Log
10
3‘;‘;1 Next Peak
dB
\\ Next Pk Right
2.414480000 GHz h,
—2f7 69 dBm \ Next Pk Left
3 f
m1 s2f ' W
53 FC Min Search
AA
Pk-Pk Search
Center 2.412 GHz Span 24.75 MHz 1’"‘?;9
#Res BW 100 kHz #BW 300 kHz Sweep 4 ms (401 pts) o
Ch1
S Agilent R T | Peak Search
Mkr1 243948 GHz |
Ref20.5 dBm Atten 30 dB 1.763 dBm
Peak Meas Tools *
Log
10
g‘?ﬁ; Next Peak
dB
L MNext Pk Right
2.439480000 GHz N
-1 /763 dBm L\ Next Pk Left
h A
m s2 W
53 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 24.75 MHz 1“?29
#Res BW 100 kHz #/BW 300 kHz Sweep 4 ms (401 pts) o
Ché6
it Agilent R T | Peak Search
Mkr1 246324 GHz |
Ref20.5 dBm Atten 30 dB 1.569 dBm
Peak Meas Tools *
Log
10
g‘?ﬁ:t 5 Next Peak
dB
\ Next Pk Right
2.465240000 GHz N\
-1569 dBm \\ Next Pk Left
h A
mt s2f |/ ¥
53 FC Min Search
AA
Pk-Pk Search
Center 2.462 GHz Span 24.75 MHz More
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts) faiz
Ch 11
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802.11 n(20M) Mode

Report No.: MTE/HNZ/S16010020

S Agilent R T | Peak Search
Mkr1 2.41325GHz |
Ref20.5 dBm Atten 30 dB 2.113 dBm
Peak Meas Tools *
Log
10
3‘; : Next Peak
0.5 1 Rty phin bl oy,
dB
L MNext Pk Right
2.413250000 GHz Y
.2,'V|3 dBm \ Next Pk Left
M b
m sz W W
53 FC Min Search
AA
Pk-Pk Search
Center 2.412 GHz Span 26.25 MHz 1“?29
#Res BW 100 kHz #/BW 300 kHz Sweep 4 ms (401 pts) o
Ch1
e I R T Il Peak Search
Mkr1 2.43825 GHz
Ref20.5 dBm Atten 30 dB 1.684 dBm
Peak Meas Tools *
Log
10
dB/ N
Next Peak
Offst
0.5 I,J\/'Mlll‘” WWMW
dB
k Next Pk Right
2.438250000 GHz Y
-1.684 dBm Next Pk Left
] L
m s2i) Y W %
53 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 26.25 MHz 1’"‘?;9
#Res BW 100 kHz #BW 300 kHz Sweep 4 ms (401 pts) o
Cho6
S Agilent R T [Beak Seatch
Mkr1 2.46449 GHz |
Ref20.5 dBm Atten 30 dB 1.634 dBm
Peak Meas Tools ¥
Log
10
dB/ d Next Peak
Offst
05 IJ\/\-A.-\I\,‘JIL‘\N Wwb\vﬂﬁ'\f\w
dB
j L MNext Pk Right
h Next Pk Left
# o
mt s2fif ¥ 1%
53 FC Min Search
AA
Pk-Pk Search
Center 2.462 GHz Span 26.25 MHz 1”?29
#Res BW 100 kHz #/BW 300 kHz Sweep 4 ms (401 pts) o

e _______________|
Ch 11
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Report No.: MTE/HNZ/S16010020

5.8 Band Edge and Conducted Spurious Emissions

5.8.1 Test Requirement

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, provided the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general
limits specified in §15.209(a) is not required.

5.8.2 Test Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal from
an external generator.

2. Remove the antenna from the EUT and then connect to a low loss RF cable from the antenna port to a EMI
test receiver, then turn on the EUT and make it operate in transmitting mode. Then set it to Low Channel
and High Channel within its operating range, and make sure the instrument is operated in its linear range.

3. Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span including 100
kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the graph
with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.

5.8.3 Test Result
Pass

Remark:

During the Conducted Spurious Emissions test, pre-scan the 802.11b, 802.11g, 802.11n(20/40)modulation,
and found the 802.11b modulation which it is worse case.

Test Item: Band Edge Temperature : 23°C

Test Engineer: John Relative Humidity : | 65%
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5 g B i e B 5l e
MiuZ 2.4000 GHe Mis1 24620 GHe
Ref205dBm  Avend0dB  AMISdBe o e (SRS
o P i
1w "“"\-\\‘ T ' '
e /“"‘-‘ i — Noral Normal
Oftst —r t : : 1
0.5 i /( \ | |
i et ~ Dera L | Deta
o, (Marker . .- | e ]
asm | 2.412000000 GHz | oeapair [T oeapair
-40.75 dBm - 1| imracking Ref) 1| imracking Ref)
Conter 24 GH, —||fdl —
it BV 100 k1 AVEW 300 kH. Swoep 518 S“:mm i Span Pair FRes BW 100 ki BVEW 300 kH. Sweep 1.252 S".a:"::f" Span Pair
s W 10 RH — R e o P"n{-,u.f.‘!' 1B Lol s W 1O R . __P;ﬂ“m ] Cavsic
2 G e Eplisietn 07y 2 G e Fpriien ool
oft oft
More More
| 1of2 | 1of2
802.11 b Mode 802.11 b Mode
cicllol RT_[ Maker e Aghen R_T_| Peak Search
MiuZ 24000 GHe Mis1 24632 GHr
Ref 20.5 dBm Atten 30 dB -37.42 dBem Ref 20.5 dBm Atten 30 dB -1.691 dBm
Peak [ T ... L.~ S— T ilcis] lsebzd Maarggi Peak [ S - - Meas Todls®
Leg I . Leg I | |
s A | 0 e | | | | :
a8 Ir‘“"""“‘ i e \ | Normall B fw"‘""g "f‘\ | |- | |- Neit Paak
st /18 N S N st I . S S S I
0.5 1 | 0.5 / |
i v / \W Deta i !'%.u"lr \\IU\'\J\..\U_;_‘_ | Newt Pk Right
13—t 1 T e e e S
diin Dieha Pair B |
t 1| Mracking Refy New Pk Left
L S— . — S
Center 24 GHe Span 50 MHe (Center 2483 GHe Span 10 MH:
FRos BW 100 kH: VEW IOz Sweep 5.18 ms {401 pis) Span Pait FRos BW 100 kHx VEW 30k Sweop 7.252 ms (401 pls) Min Search
-~ % = e e | -~ T = i e |
:1: : T 4000 Ghie <37 42 diien 2 :1: : T AR G -Jd &5 oifien
on Pk-Pk Search
|
More More
| 1of2 | 1of2
802.11 g Mode 802.11 g Mode
e Aghen Al Peak Search - Agienl Al Marker
MiuZ 2.4000 GHe Mol 24632 GHe
Ref 20.5 dBm Atten 30 dB -39.28 dBm Ref 20.5 dBm Atten 30 dB -1.558 dBemy
Peak [ T ... L.~ — S— T | I Neas T odls Peak [T T — S— Tl lsebzd Maarggi
o N . o L
m o 2l m i Ty |
o _ [N | “‘\‘ Next Peak o fw i Normal
0.5 7 - —————— 0.5 ;
iy ’\/ A Pk Ri i )II T Dera
o (N v I m  [Marker o s e ]
i | 2413300000 GHz — i | 2463200000 GHz | =
-39.28 dBm - | et Pk Left -1.558 dBm | Mﬁmm Reh
Center 2.4 GHz Span 50 MHz Conter 2483 GHz Span 70 MHz
FRos BW 100 kH: VEW IOz Sweep 5.18 ms {401 pis) Min Search FRos BW 100 kHx VEW 30k Sweop 7.252 ms (401 pls) Span Pait
-~ % = L e | -~ T = i e | —
:1: : T 4300 Ghe <3910 dien 2 :1: ; T AR G -4.? 5 clfien
Pk-Pk Search oft
|
More More
| 1of2 | 1of2
802.11 n(20M) Mode 802.11 n(20M) Mode

Page 34 of 41



Conducted Spurious Emissions

Report No.: MTE/HNZ/S16010020

e Aghen #l Peak Search 2 Aghent R T Marker
Mir1 636 MHe M1 2410 GHe
Ref 20.5 dBm Aten 30 dB 46,09 dBem Ref 20.5 dBm Aten 30 dB 2.106 dBm
etk <.t Tools* Poak Sehzd Maarﬁs
i Meas i ! | 8 I ! 1 4
1w 1w T T T T
o Next Peak o T | T T Narmall
Oftst. Oftst. = - = -
0.5 0.5
dat N dat
" IO PO SV T P e Y PO | 1 S S e ST DU I e o e —— Defta
78 —_ 78
dim dbm Delta Pair
New Pk Left Mﬁfxm Refy
Starl 30 MHE Slop 1 GHe Sop 3 GHe
FRes BW 100 kHz FVEW 300 kHz  Sweep 100.5 ms (401 pts) Min Saarch BVEW 300 kHz  Sweep 207.2 ms (401 pls) Span Pair
T e X aan e e X dan T aepinae || SPa0 Gontar
i m o cnme . o Pt 2108 aum
Pk-Pk Search of
More More
Tol2 1of2
 Aglent RT | Peak Search 2 Aghent 4' Peak Search
Mir1 743 GHe M1 1390 GHe
Ref 23,5 dBm Aten 30 dB 4081 dBemy Ref 23,5 dBm Aten 30 dB 40.3 dBm
fat n. Toals® Paak Meas Taols ¥
Leg Leg
1w 1w
o Next Peak o Next Peak
Offst. Offst.
35 35
di x di :
R e S R S PR P S Py S Hen i Ros o L-Marker .S b NGUPRROR
dbim aim | 13.900000000 GHz
Neit Pk Left -40.3 dBm Neit Pk Left
Start 10 GHe Sop 25 GHe
IVEW 300 kHz Min Saarch VEW 300 kHz Sweep 1.554 5 (401 pts) Min Saarch
Ty * ham Ty * ham Sempinte
i m o T2 e ey o 1200 Gaee 403 g
Pk-Pk Search Pk-Pk Search
More More
Tol2 1of2
802.11b Mode, Ch1
 Aglent RT | Peak Search 2 Aghent R T Marker
Mir1 323 MHe Mo 2435 GHe
Ref 20.5 dBm Aten 30 dB 44,39 dBem Ref 20.5 dBm Aten 30 dB 2.334 dBm
etk <.t Tools* Poak Sehzd Maarﬁs
Leg Leg 1 4
1w 1w
o Next Peak o Narmall
Oftst. Oftst.
0.5 0.5
db L db
LI K Jrem e e S o | o | Marker ... = -— B
dbim aim | 2435000000 GHz Dielia Pair
Neit Pk Left 2.334 dBm o e B
Start 30 MHz Slop 1 GHe Start 1 GHe Slop 3 GHe
FFes BW 100 kHe VEW 300 kHz Sweep 1005 ms (401 pts) Min Saarch I BW 11 FVEW 300 kHz Span Pair
pre Teaem o= Ao T pre E— o= X Aempinacia Conter
m Treq E-=10 0 44 7 gl 1 m Freg 243G 2334 dlm
Pk-Pk Search oft
More More
Tol2 1of2
e Aghen #l Peak Search 2 Aghent — R Ll Peak Search
Mir?1 304 GHe Mo 2500 GHe
Ref 23,5 dBm Aten 30 dB 4092 dBemy Ref 23,5 dBm Aten 30 dB 4056 dBem
Peak "]/ Meas Toals® Poak "]/ Meas Toals®
Leg Leg
1w 1w
o Next Peak o Next Peak
Ot . . . . + . Ot . . . . . + .
35 35
s Pk Ri s Pk Ri
Mo EMarker L[| f NeAFKRIOW Mo Marker el L L L) NEAFREOR
aim | 3.040000000 GHz a8m | 25000000000 GHz
-40.92 dBm - Next Pk Left -40.56 dBm - Next Pk Left
Start 3 GHe $op 10 GHe Start 10 GHe Sop 25 GHe
(Fitos BW 100 kiiz IVEW IO kHz  Sweop 7252 ms {0 pls) Min Search Wihas EW 108 iz AVEW 300 kHz Sweep 1.554 5 (401 pis] Min Search
e S Ty * dam prsr— e Ty * ham Sempinate
m Freq 104 e 40 92 gl 1 m Freq 2200 A 40 58 abm.
Pk-Pk Search Pk-Pk Search
More More
Tol2 1of2

802.11b Mode, Ch6

Page 35 of 41



Conducted Spurious Emissions

Report No.: MTE/HNZ/S16010020

e Aghen R T_[peak Search
Mir1 360 MHe
Ref 20.5 dBm Aten 30 dB 4499 dBem
Peak "]/ Meas Toals®
Leg
1w
o Next Peak
Oftst.
0.5
dt 2
™ o = Next Pk Right
183 [
dBm
et Pk Left
Start 30 MHz Slop 1 GHe
Ros EW 100 iz FVEW 300 kHz  Swwep 100.5 ms (401 pts) Min Search
ot Teoem Twe X don empiiuce
N m Pun rere samabm
Pk-Pk Search
More
Tol2
e Aghen R T_['Peak Search
Mir 748 GHe
Ref 23,5 dBm Aten 30 dB A1.26 dBem
Peak Meas Taols ¥
Leg
1w
Next Peak

Next Pk Right

et Pk Left

Min Search
Pk-Pk Search

More
Tol2

5 Aglent R T e
Mo 2.465 GHe
:I.iﬂjd&n Aten 30 dB 1,665 dBm Select Marker
Yo - 12 3 4
L] W]
i i Normal
Oftst.
0.5
dat
P e e Tt — Deta
183
dBm Delta Pair
[Tracking Ref}
Fist
Sop 3 GHe =
IVBW 300 kH. Sweop 207.2 1 "
o mem szt (0 A
ey 2 a5 cate 2,008 atim
of
More
Tol2
e Aghen R T_['Peak Search
Mo 1383 GHe
Ref 23,5 dBm Aten 30 dB 41,05 dBem
Peak "]/ Meas Toals®
Leg
1w
o Next Peak
Offst.
35
d +
ol - [ - e % R o |
O N AP I U s
dBm
et Pk Left
Slop 25 GHe
FVEW 300 kHz Sweep 1.554 5 401 pes) Min Saarch
Twe X don rmpliicte
ey a0 Gaee 2105 a0m
Pk-Pk Search
More
Tol2

802.11b Mode, Ch11

Page 36 of 41



Report No.: MTE/HNZ/S16010020

5.9 Restricted Frequency Bands

5.9.1 Test Requirement

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. In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

5.9.2 Test Configuration

Test Setup:
Antertia
~ towrer
im | — Hom
ol arterma
Keyboard - /
¥ Monitor EUT ™
Spectium
(K] i T =
iy =
[ |
Turntable 0.8m lm \ —
. [ ]e8
T i T - Pre-amp - 0O

5.9.3 Test Procedure:
1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter chamber. The
table was rotated 360 degrees to determine the position of the highest radiation.

2. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top of a
variable-height antenna tower.

3. The antenna height is varied from one meter to four meters above the ground to determine the maximum
value of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

4. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters and the table was turned from 0 degrees to 360 degrees to find the maximum
reading.

5.9.4 Test Result
Pass

Note: All test modes are performed, only the worst case is recorded in this report.

Please refer the following plots.
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Report No.: MTE/HNZ/S16010020

' @ Address:Mo 5, Langshan 2nd Rd., North Hi-Tech Industrial park
— Guangdong ,China

Compliancs Laboratory Tel: 0755-86026850 Fax: 0755-26013350

Radiated Emission Measurement

File :MD-50BB Data :#4 Date: 2015-11-14 Time: 13:58:19
106.0  dBuv/m

Limit: —_—
AVG:

96

86

76

66

56

46

TR P A P P P I T, PR R T WP SRR e Sbrich

36

26.0

2310000 2323.00 233600 234900 236200 237500 2388.00 2401.00 2414.00 2440.00 MHz
Site site #1 Polarization:  Horizontal Temperature: 24.3
Limit; FCC RF LIMIT PEAK Power, DC 14 by Source Hurnidity: 817 %
EUT: Bluetooth amplifier Distance: 3m
WM MO-50BB
WMode: 802 11b-CH1
MNote:

Reading Comect Measure- Antenna  Table
MNo. Mk, Freq.  Level Factor  ment Limit  Owver Height Degree
MHZ dBLY GE] dBuv/m dEuwvm B Detector cm degree  Comment
1 2390000 4858 -8.43 4013 T400  -23387  peak
2 7 2390000 4377 -8.43 3534 5400 18866 AVG
"haximum data *Over limit  Lover margin
Engineer Signature: sunny
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Complince Labaralory

Report No.: MTE/HNZ/S16010020

Address:Mo 5, Langshan 2nd Rd., North Hi-Tech Industrial park
Guangdong ,China
Tel: 0755-86026850 Fax: 0755-26013350

Radiated Emission Measurement

File :MD-50BEB Data #3 Date: 2015-11-14 Time: 13:30:03

106.0 dBu¥/m
Limit: _—
AVG:

96

96

76

66
56
46
3
26.0
2310.000 2323.00 233600 2349.00 236200 237500 238800 240100 2414.00 2440.00 MHz
Site site #1 Polarization:  Vertical Temperature: 24.5
Limit: FCC RF LIMIT PEAK Power;: DC14v ly Source Humidity: 917 %
EUT: Blustooth amplifier Distance: 3m
MM MD-S0BEB
Mode: 802.11b-CH1
MNaote:
Reading Comect Measure- Antenna  Table
MNo. Mk, Freq.  Level Factor  ment Limit  Owver Height Degree
MWMHZ dBLuy dE dBurim dBLwim dB Detector i degree  Commert
1 2390.000 4817 -843 3974 7400 -34.268 peak
2 7 2330000 4297 -543 3454 5400 -1948 AVG
"Maximum data  x:Overlimit  l:over margin
Engineer Signature: SUNAY
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Report No.: MTE/HNZ/S16010020

Address:Mo 5, Langshan 2nd Rd., North Hi-Tech Industrial park
Guangdong ,China
Tel: 0755-86026850 Fax: 0755-26013350

Radiated Emission Measurement

File :MD-50BE Data #2 Date: 2015-11-14 Time: 13:42:26
111.0  dBu¥/m
Limit: —_—
AVG:
101
91
81
7
61
1
i
31.0
2450000 2455.00 246000 246500 2470.00 247500 2480.00 248500  2490.00 2500.00 MHz
Site site #1 Polarization:  Horizontal Temperature: 24.3
Limit; FCC RF LIMIT PEAK Power, DC 14 by Source Hurnidity: 817 %
EUT: Bluetooth amplifier Distance: 3m
WM MO-50BB
WMode: 802 11b-CH11
MNote:
Reading Comect Measure- Antenna  Table
MNo. Mk, Freq.  Level Factor  ment Limit  Owver Height Degree
MHZ dBLY GE] dBuv/m dEuwvm B Detector cm degree  Comment
1 2483 500 5168 -8.29 4339 T400  -2061  peak
2 T 2483500 46.39 -8.29 3810 5400 1590 AVG
"haximum data *Over limit  Lover margin
Engineer Signature: sunny
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Report No.: MTE/HNZ/S16010020

Address:Mo 5, Langshan 2nd Rd., North Hi-Tech Industrial park
Guangdong ,China
Tel: 0755-86026850 Fax: 0755-26013350

Radiated Emission Measurement

File :MD-50BE Diata #1 Date: 2015-11-14 Time: 13:35.06
111.0  dBu¥/m
Limit: —_—
AVG:
101
91
81
7 /
61 \//
o
1
i
31.0
2450000 2455.00 246000 246500 2470.00 247500 2480.00 248500  2490.00 2500.00 MHz
Site site #1 Polarization:  Vertical Temperature: 24.3
Limit; FCC RF LIMIT PEAK Power, DC 14 by Source Hurnidity: 817 %
EUT: Bluetooth amplifier Distance: 3m
WM MO-50BB
WMode: 802 11b-CH11
MNote:
Reading Comect Measure- Antenna  Table
MNo. Mk, Freq.  Level Factor  ment Limit  Owver Height Degree
MHZ dBLY GE] dBuv/m dEuwvm B Detector cm degree  Comment
1 2483 500 52968 -8.29 44 67 T400 -2933  peak
2 T 2483500 46.09 -8.29 37.80 5400 1620 AVG
"haximum data *Over limit  Lover margin
Engineer Signature: sunny

End of Report
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