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Applicant:
Address of applicant:

Manufacturer:

Address of
manufacturer:

Equipment Under Test:

Trade Name:
Tested Model No.:

Radio Technology:
Type of Modulation:
Frequency Band:
Number of Channels:
Channel Separation:
Max. output power:
Type of Antenna:
Power Supply:
Adapter:

1. GENERAL INFORMATION
1.1 Product Description for EQuipment Under Test (EUT)

SK Mtek microeletronics (shenzhen) limited:ech

12/F, Microprofit B.D. South 6 Road, High
Industrial Park, Nanshan District, Shenzhen, China

SK Mtek microeletronics (shenzhen) limited:ech

12/F, Microprofit B.D. SouthSd Roa1§figen. China

Industrial Park, Nanshan D
Tablet PC

Clear

T720

Bluetooth 2.1+EDR

GFSK, n/4 DQPSK, 8-DPSK
2402 MHz ~ 2480MHz

79

1IMHz

-6~4 dBm

Integral Antenna, Max Gain 0dBi
DC 5V Form adapter with 120V/60Hz
Manufacturer: GENESIS

Model: KSAS0100500200HU

Remark: * The test data gathered are from the production sample provided by the manufacturer.

1.2 Related Submittal(s) / Grant (s)

This submittal(s) is a test report based on the Electromagnetic Interference (EMI) tests
performed on the EUT. The EMI measurements were performed according to the
measurement procedure described in ANSI C63.4 - 2003.

The tests were performed in order to determine compliance with FCC Part 15:2010, Subpart C,
and section 15.203, 15.207, and 15.247 rules.
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1.3 Test Methodology
Both conducted and radiated testing were performed according to the procedures in 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. Radiated testing was performed at an antenna to EUT distance 3 meters.

1.4 Test Facility
All measurement required was performed at laboratory of NTEK Testing Technology Co., Ltd.,
at 1/F, Building E, Fenda Science Park Sanwei Community, Xixiang Street, Baoan District ,
Shenzhen,Guangdong

The test facility is recognized, certified, or accredited by the following organizations:
FCC — Registration No.: 238937

NTEK Testing Technology Co., Ltd. EMC Laboratory has been registered and fully described
in a report filed with the (FCC) Federal Communications Commission. The acceptance letter
from the FCC is maintained in our files. Registration 238937.
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2. SYSTEM TEST CONFIGURATION

The tests documented in this report were performed in accordance with ANSI C63.4-2003 and
FCC CFR 47 Part 15 Subpart C.

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 calibrated antennas used to sample the radiated field strength are mounted on a non-
conductive, motorized antenna mast 3 or 10 meters from the leading edge of the turntable.

2.3 General Test Procedures

Conducted Emissions The EUT is placed on the turntable, which is 0.8 m above ground plane.
According to the requirements in Section 7.1 of ANSI C63.4-2003.Conducted emissions from
the EUT measured in the frequency range between 0.15 MHz and 30MHz using CISPR
Quasi-Peak detector mode.

Radiated Emissions The EUT is a placed on as turntable, 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 C63.4-2003.
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2.4 List of Measuring Equipments Used

: Model , Calibration
Iltems | Equipment Manufacturer No. Serial No. Last Cal Period
EMI Test ROHDE &
1 Receiver SCHWARZ ESI 26 100079 2011/11/08 1 year
Horn CH14-
2 Antenna R/S HO52 1091698 2011/11/08 1 year
3m Semi-
3 Anechoic ETS N/A N/A 2011/11/08 1 year
Chamber
4 LISN ROHDE&SCHWARZ | ESH3-Z5 100305 2011/11/08 1 year
5 LFi’r‘:]';eer ROHDE&SCHWARZ | ESH3-Z2 100305 | 2011/11/08 | 1 year
EMI Test ROHDE &
1 Receiver SCHWARZ ESCS30 100038 2011/11/08 1 year
EMI Test ROHDE &
2 Receiver SCHWARZ ESI 26 100009 2011/11/08 1 year
Receiver/
ROHDE &
3 Spectrum SCHWARZ ESCI 100106 2011/11/08 1 year
Analyzer
4 Spectrum Agilent E7405A | US41160415 | 2011/11/08 | 1 year
Analyzer
Artificial ROHDE &
5 Mains SCHWARZ ESH2-75 100028 2011/11/08 1 year
Pulse ROHDE &
6 Limiter SCHWARZ ESHSZ2 100044 2011/11/08 1 year
LISN COM Power LI-200 12212 2011/11/08 1 year
LISN COM Power LI-200 12019 2011/11/08 1 year
3m/5m
9 Semi- ETS N/A N/A 2011/11/08 | 1 year
Anechoic
Chamber
Ultra-
10 Broadband R/S HL562 100015 2011/11/08 1 year
Antenna
Horn
11 R/S HF906 100039 2011/11/08 1 year
Antenna
12 Loop R&S FMzB1516 1516131 2011/11/08 1lYear
Antenna
13 Bilog Sunol JB3 A121206 2011/11/08 lYear
Antenna
RF Test 335015/
14 Panel R/S TS /RSP 0017 N/A N/A
15 Turntable ETS 2088 2149 N/A N/A
16 | Antenna ETS 2075 2346 N/A N/A
Mast
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2.5 Test conduction

For TX mode:
 «—| Adapter EUT
AC Mains
For copy data:
Notebook EUT
2.6 Test Peripheral Information
Items Equipment Manufacturer Model No.
1 Notebook Acer 4552G
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3. SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
15.203/15.247(b)/(c) Antenna Requirement Pass
15.207 Conduction Emission Pass
15.247(a)(1)(iii) Quantity of Hopping Channel Pass
15.247(a)(1) Channel Separation Pass
15.247(a)(1)(iii) Time of Occupancy (Dwell time) Pass
15.247(a) 20dB Bandwidth Pass
15.247(b)(1) Power Output Pass
15.209(a)(f) Radiated Emission Pass
15.247(c) Band edge Pass
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4. ANTENNA REQUIREMENT

4.1 Standard Applicable
Section 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.

Section 15.247(b)/(c):

If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power
from the intentional radiator shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi.

If the intentional radiator is used exclusively for fixed, point-to-point operations may employ
transmitting antennas with directional gain greater than 6 dBi provided the maximum peak

output power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional
gain of the antenna exceeds 6 dBi.

4.2 Antenna Connected Construction

This product has a integral antenna, The maximum Gain of the antenna is 0dBi.
fulfill the requirement of this section.
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5. CONDUCTED DISTURBANCES

5.1. Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in field of EMC. The factors
contributing to uncertainties are spectrum analyzer, cable loss, and LISN.

The Treatment of Uncertainty in EMC Measurements, the best estimate of the uncertainty of any
conducted emissions measurement is +2.4 dB.

5.2. Limit of Conducted Disturbances (Class B)

Limits (dBuV)
Frequency Range (MHz) ,

Quasi-Peak Average
0.150~0.500 66~56 56~46
0.500~5.000 56 46
5.000~30.00 60 50

Note: (1) The tighter limit shall apply at the edge between two frequency bands.

5.3. EUT Setup

The setup of EUT is according with CISPR 16-1: 2002, CISPR16-2: 2002 measurement
procedure.

The EUT was placed center and the back edge of the test table.
The cables were draped along the test table and bundled to 30-40cm in the middle.
The spacing between the peripherals was 10 cm.

Maximum emission emitted from EUT was determined by manipulating the EUT, support
equipment, interconnecting cables and varying the mode of operation and the levels in the final
result of the test were recorded with the EUT running in the operating mode that maximum
emission was emitted.

5.4. Instrument Setup

The test receiver was set with the following configurations:
Test Receiver Setting:

Frequency Range...................c.oee. 150 KHz to 30 MHz
Detector......ccooviiiiiii, Peak & Quasi-Peak & Average
Sweep Speed........cocviiiiiiiiii Auto

IF Band Width................ooooiiin 9 KHz
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5.5. Test Procedure

During the conducted emission test, the EUT power cord was connected to the auxiliary outlet of
the first Artificial Mains.

Maximizing procedure was performed on the six (6) highest emissions to ensure EUT
compliance using all installation combination.

All data was recorded in the peak detection mode. Quasi-peak and Average readings were only
performed when an emission was found to be marginal (within -10 dBuV of specification limits).
Quasi-peak readings are distinguished with a "QP". Average readings are distinguished with a
"AV".

5.6. Summary of Test Results
According to the data in section 3.6, the worst margin reading of:

EUT Configuration on Test

Tablet PC

Model Number . 1720

Serial Number : N/A

Applicant . SK Mtek microeletronics (shenzhen) limited.

5.7. Test Result

Detailed information, Please refer to the following pages.

According to the data in section 3.8, the EUT complied with the FCC 15B Conducted margin for
a Class B device, with the worst margin reading of:

-10.95 dBuV at 2.5 MHz in the Line mode, Peak detector, 0.15-30MHz
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Plot of Conducted Emissions Test Data

Conducted Disturbance
EUT: Tablet PC

M/N: T720

Operating Condition: Charge
Test Specification: L

Comment: AC 120V/60Hz connect to Adapter

8 Level (dBuV)

FCC PART 158 QP
FCC PART 15B AV
f A ~ e
\'..(ld"'f“‘\‘u‘/'-w" LW
15 2 5 1 2 5 10 20
Frequency (MHz)
Coaditicn : FOC PART 18 8 &7 #OL: LINE
itex fregy Read LiSK Treaxmp Cable Zevel Limit Margin Remazk
Facter Factor Lose
MRz daqV 48 - 43 43qV S8y’ d8uV
$ 0.150 39.52 0.0 -2.72 §9.3% €3 Feak
2 0.19%0 34.53 0.08 -9,72 44,32 B4 Peak
3 0.47¢ 30.6¢ 0.03 ~3.72 40.43% 92 Feak
< 1.487 31.04 0.08 -2,71 40.90 .10 Peak
$ 2.%00 35.18  0.086 ~-9.70 45.08 ). 98 Feak
§ 4.1 25.88 0.08 -9.&9 35,78 .22 Feak
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Plot of Conducted Emissions Test Data
Conducted Disturbance

EUT: Tablet PC

M/N: T720

Operating Condition: Charge

Test Specification: N

Comment: AC 120V/60Hz connect to Adapter

scl.evenwuw
70
" ] FCC PART 158 QP
50 ] FCC PART 15B AV
o
40 3 &
Wa',/( 5
30
I\
20 1 { |[’ A \‘ }
\ | ); AMARA (ulh 'M"ﬂw dl A
[ 11 f 5L T L W W .
o U 1 A AT Wt o
15 .2 5 1 2 5 10 20 30
Frequency (MHz)
Condition 1 F0C PART 15 B QP #OL: NEUIRAL

Itex Freg Resd IS8 Freaxp Cable IZevel limit Margin Remark
Factor Faczor Lose

i 0.182 ac. -3.72 €.10 50.05 ¢€5.51 Feak
2 0.183 3. -9.,72 0.10 &4.27 63.89 Peak
3 0.8 7. ~3.7¢ 0,10 37.€8 36,93 Feak
4« 1.4587 25, =-9.71 0.10 35.27 $S6.00 Feak
5 2.584 <L, -9.70 ©0.1%f 32.23 86.00 Feak
& 4.269 2l. -9.68 0.12 31.31 5¢.00 Feak
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6. NUMBER OF HOPPING CHANNELS AND CHANNEL SPACING

6.1 Standard Applicable
According to FCC 15.247(a)(1), frequency hopping systems operating in the 2400-2483.5
MHz band may have hopping channel carrier frequencies that are separated by 25 kHz or

two-thirds of the 20 dB bandwidth of the hopping channel, and frequency hopping systems in
the 2400-2483.5 MHz band shall use at least 15 channels.

6.2 EUT Setup

, 1 ]
EU'l waw 0000

c e o0

Spectrum

6.3 Test Equipment List and Details

See section 2.4.

6.4 Test Procedure
Set the Lowest channel to the Highest Channel, observed the band of 2400MHz to

2438.5MHz, than count it out the number of channels for comparing with the FCC rules. Adjust
channel spacing can be read by adjusting the Analyzer SPAN.

6.5 Test Result
PASS

Detailed information, Please refer to the following pages.
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For GFSK:
No. of Channel=79

% Agilent

Ref 20 dBm

#Atten 30 JdB

R

T
Mirl 2.462 8@ GHz
-2.85 dBm

#Peak
Log

18
de/

1

Offst :
1.2 VY
dB

LaAw
ML 52

]
a_hh___\__\___\_

33 FC

£0F)
FTun

Swp

Start 2.408 80 GHz
#Res BHW 510 kHz

% Agilent

Ref 20 dBm

#/BH 518 kHz

#Atten 30 JdB

R

Stop 2.441 58 GHz
Sweep 1 ms (601 pts)

T
Mirl 2.488 8@ GHz
-2.5% dBm

#Peak
Log

18
de/

Offst

1.2 A L

dB

LaAw

ML 52

33 FC

£0F)
FTun

Swp

Start 2.441 5@ GHz
#Res BHW 510 kHz
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Channel Spacing (1MHz)

- Agilent R T
a Mkrz -1.88@ MHz
Ref 20 dBm #Atten 30 dB 1.62 dB
#Peak
Log )
10 iR j‘ ZR
4B/ oM e A
Offst |~ Sy | R o =
582 [ RV e
LaPy
Ml 52
Center 2.441 008 GHz Span 3 MHz
#Res BW 38 kHz VEHW 386 kHz Sweep 3.08 ms (601 prs)
Marker Trace Type ® Axig Amplitude
1R €1y Freg 2.448 BBA GHz -2.86 dBm
1a €19 Frag 1.888 MHz 1.33 dB
2R €13 Freg 2.442 BBA GHz -3.18 dBm
2a €13 Frag -1.888 MHz 1.52 dB
For 8-DPSK:
No. of Channel=79
= Agilent R T
Mkrl 2.4B2 B8 GHz
Ref 268 dBm #Atten 30 dB -3.88 dBm
#Peak
Log
16
dB/

0ffst
1.2 /o\rvm“v"
dB

LaPy J

M1 52

53 FC

£if:
FTun

Swo

Start 2,400 80 GHz
#Res BH 510 kHz
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=% Agilent

Ref 20 dBm

#Atten 30 JdB

R

T
Mirl 2.488 8@ GHz
-3.83 dBm

#Peak
Log

18
de/

Offst

dB

LaAw

ML 52

33 FC

£0F):
FTun

Swp

Start 2.441 5@ GHz
#Res BHW 510 kHz

Channel Spacing (1MHz)

2 Agilent

Ref 20 dBm

#/EH 518 kHz

#Atten 30 JdB

R

Stop 2.483 B8 GHz
Sweep 1 ms (601 pts)

I
a Mkrz -1.008 MHz
8.44 dB

#Peak

Log
1@ 1R

2R

r\/s{a_ﬂ

dB/ ﬁ\ b _/P\x I

Offst |

1.2
dB

LaAw

ML 52

Center 2.441 GB@ GHz

Span 3 MHz

#Res BH 38 kHz VEH 380 kHz Sweep 3.88 ms (GA1 prs)
Marker Trace Type ® Axie Amplitude
1R o1 Fraeg 2,448 BBE GHz -2.828 dBm
la 1 Frag 1.888 MHz f.12 dB
2R 1 Frag 2.442 ARA GHz -3.12 dBm
2a 1 Frag -1.466 MHz A.44 dB
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7. DWELL TIME OF A HOPPING CHANNEL

7.1 Limits of Dwell Time Measurement

According to 15.247(a)(1)(iii)), Frequency hopping systems in the 2400-2483.5 MHz band shall
use at least 15 channels. The average time of occupancy on any channel shall not be greater
than 0.4 seconds within a period of 0.4 seconds multiplied by the number of hopping channels
employed.

7.2 EUT Setup

| ]
U A, | © @20
Taoeoco

Spectrum

7.3 Test Equipment List and Details

See section 2.4.

7.4 Test Procedure

1. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

2. Set center frequency of spectrum analyzer = operating frequency.

3. Set the spectrum analyzer as RBW, VBW=1000 kHz, Span = OHz.

4. Repeat above procedures until all frequency measured was complete.

7.5 Test Result /Plots

PASS
Detailed information please see the following page.
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A period time = 0.4 (s) * 79 = 31.6(s)

CH Low: DH1 time slot = 0.405(ms) * (1600/(1*79)) * 31.6 = 259.2 (ms)
DH3 time slot = 1.668 (ms) * (1600/(3*79)) * 31.6 = 355.8 (MSs)
DH5 time slot = 2.899 (ms) * (1600/(5*79)) * 31.6 = 371.1 (Ms)
3-DH1 time slot = 0.399 (ms) * (1600/(1*79)) * 31.6 = 255.4(ms)
3-DH3 time slot = 1.663 (ms) * (1600/(3*79)) * 31.6 = 354.8(ms)
3-DH5 time slot = 2.893 (ms) * (1600/(5*79)) * 31.6 = 370.3 (ms)

CH Mid: DH1 time slot = 0.405(ms) * (1600/(1*79)) * 31.6 = 259.2 (ms)
DH3 time slot = 1.664 (ms) * (1600/(3*79)) * 31.6 = 355.0 (Ms)
DH5 time slot = 2.899 (ms) * (1600/(5*79)) * 31.6 = 371.1 (Ms)
3-DH1 time slot = 0.405 (ms) * (1600/(1*79)) * 31.6 = 259.2 (ms)
3-DH3 time slot = 1.659 (ms) * (1600/(3*79)) * 31.6 = 353.9 (ms)
3-DH5 time slot = 2.918(ms) * (1600/(5*79)) * 31.6 = 373.5 (ms)

CH High: DH1 time slot = 0.405 (ms) * (1600/(1*79)) * 31.6 = 259.2 (ms)
DH3 time slot = 1.665 (ms) * (1600/(3*79)) * 31.6 = 355.2 (ms)
DH5 time slot = 2.896 (ms) * (1600/(5*79)) * 31.6 = 370.7 (ms)
3-DH1 time slot = 0.405 (ms) * (1600/(1*79)) * 31.6 = 259.2 (ms)
3-DH3 time slot = 1.665 (ms) * (1600/(3*79)) * 31.6 = 355.2 (ms)
3-DH5 time slot = 2.899(ms) * (1600/(5*79)) * 31.6 = 371.1 (ms)
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DH1: CH Low
- Agilent

Ref 28 dBEm

#Atten 30 dB

a Mkrl  4B5.2 ps
B.87 dB

#Peak
Log

18
dB/

iR

Offst
1.2 ]

dB

LgAwy

W1 52

33 FS

£
FTun er W

] | el

Center 2.482 806 GHz
Res BH 1 MHz

DH1: CH Mid
2 Agilent

Ref 28 dBm

YBH 1 MHz

#Atten 30 dB

Span B Hz
Sweep 8.36 ms (601 prs)

a Mkrl  4B5.2 ps
B.55 dB

#Peaak
Log

18
dB/

ik

o T

dB

LgAw

W1 352

353 FS

£f:
FTun WYJ

b F\FW W

Center 2.441 606 GHz
Res BH 1 MHz
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DH1: CH High
- Agilent

Ref 28 dBEm #Htten 38 dB

a Mkrl  4B5.2 ps
-0.83 4B

#Peak
Log

18
dB/

iR 1

Offst

dB

2 (1] [T N

LgAwy
Hl 32

33 FS

£

FTunh U YT T T

Center 2.430 606G GHz
Res BH 1 MHz YBH 1 MHz

DH3: CH Low:
2 Agilent

Ref 28 dBm #Atten 30 dB

Span B Hz
Sweep 8.36 ms (601 prs)

a Mkrl  1.668 ms
-0.83 4B

#Peaak
Log

18
dB/

1R 1

Offst
1.2
dB

LgAw

W1 352

353 FS

Fran [ R ol het

Aol

Center 2.482 606 GHz
Res BH 1 MHz YBH 1 MHz

Report No.: MTI120910002RF-2

Span B Hz
Sweep 8.36 ms (GAL pts)

Page 22 of 47



DH3: CH Mid
- Agilent

Ref 28 dBEm

#Atten 30 dB

a Mkrl  1.664 ms
-B.86 dB

#Peak
Log

18
dB/

1R

Offst

1.2
dB

LgAw
Wl 352

53 FS

£
FTun +wa

gl

Center 2.441 @086 GHz
Res BH 1 MHz

DH3 CH High
2 Agilent

Ref 28 dBm

YBH 1 MHz

#Atten 30 dB

Span B Hz
Sweep 8.36 ms (601 prs)

a Mkrl  1.665 ms
-0.11 4B

#Peaak
Log

18
dB/

Offst

1.2
dB

LgAw

W1 352

353 FS

5% b

i

Center 2.480 G606 GHz
Res BH 1 MHz
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DH5 CH Low
- Agilent R T
a Mkrl  2.899 ms
Ref 28 dBm #Atten 38 dB -0.82 4B
#Peak
Log
18
dB/
Offst el —]

1.2
dB

LgAwy

W1 52
33 FS

T g e

Center 2.482 BB GHz Span B Hz
Res BHW 1 MHz YEH 1 MHz Sweep 8.36 ms (601 prs)

DH5 CH Mid
2 Agilent R T
a Mkrl  2.899 ms
Ref 268 dBm #Atten 30 dB 083 dB
#Paak
Log
18
dB/ 1R 1

Offst
1.2 |

dB

LaAw

W1 52
53 FS

EO: o el |

Center 2.441 808 GHz Span B Hz
Res BH 1 MHz YBH 1 MHz Sweep 8.36 ms (GAL pts)
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DH5 CH High
- Agilent

Ref 28 dBEm

#Atten 30 dB

a Mkrl

2.896 ms
B.82 dB

#Peak
Log

18
dB/

iR

e

Offst

1.2
dB

LgAwy

W1 52

33 FS

£(f:
FTun

Center 2.430 606G GHz

Res BH 1 MHz

3-DH1: CH Low
2 Agilent

Ref 28 dBm

YBH 1 MHz

#Atten 30 dB

Span B Hz
Sweep 8.36 ms (601 prs)

a Mkrl

3991 ps

-0.63 dB

#Peaak
Log

18
dB/

Offst

1.2 7

dB

=

LgAw

W1 352

353 FS

£f:
FTun

el

ol |

Center 2.482 606 GHz

Res BH 1 MHz
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3-DH1: CH Mid
- Agilent

Ref 28 dBEm

#Atten 30 dB

a Mkrl  4B5.2 ps

8.18 dB

#Peak
Log

18
dB/

iy

Offst

1.2 | [ 8

dB

—

LgAw

W1 52

53 FS

E(f:
FTun ?

Center 2.441 @086 GHz
Res BH 1 MHz

3-DH1: CH High
2 Agilent

Ref 28 dBm

#fAtten 30 dB

YBH 1 MHz

Span B Hz
Sweep 8.36 ms (601 prs)

a Mkrl 4052 ps

-0.44 dB

#Peaak
Log

18
dB/

1R

Offst

1.2
dB _ﬂ]

LgAw

W1 352

353 FS

£f:
FTun

bt el

(&

M

Center 2.480 G606 GHz
Res BH 1 MHz
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3-DH3: CH Low
- Agilent RL
a Mkrl  1.663 ms

Ref 28 dBm #Atten 38 dB -B.50 4B
#Peak

Log
18
dB/
Offst iR

1.2 —»ﬂw—vwwwvw-] %VV"WW

dB

|
|
|

LgAwy

W1 52
33 FS

a5 W oo oo

Center 2.482 BB GHz Span B Hz
Res BHW 1 MHz YEH 1 MHz Sweep 8.36 ms (601 prs)

3-DH3: CH Mid

2 Agilent R T
a Mkrl  1.659 ms

Ref 268 dBm #Atten 30 dB -B.E6 dB
#Paak
Log
18
dB/
Offst =

1.2 e S B et s il ]va‘u\wuw-mmm
dB

|
J
?

LaAw

W1 52
53 FS

o [ = ol )

Center 2.441 808 GHz Span B Hz
Res BH 1 MHz YBH 1 MHz Sweep 8.36 ms (GAL pts)
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3-DH3: CH High
- Agilent

Ref 28 dBEm #Htten 38 dB

a Mkrl  1.665 ms
-B.55 dB

#Peak
Log

18
dB/

Offst iR

dB

LgAwy
Hl 32

33 FS

Frn |l o

e

Center 2.430 606G GHz
Res BH 1 MHz YBH 1 MHz

3-DH5: CH Low
2 Agilent

Ref 28 dBm #Atten 30 dB

Span B Hz
Sweep 8.36 ms (601 prs)

a Mkrl  2.893 ms
-0.22 dB

#Peaak
Log

18
dB/
Offst w :

oo et oot e
5 |

LgAw

W1 352

353 FS

£0):
FTun W

Center 2.482 606 GHz
Res BH 1 MHz YBH 1 MHz
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3-DH5: CH Mid
- Agilent

Ref 28
#Peak
Log
18
dB/
Offst
1.2

dB

LgAwy

W1 52
33 FS

£(f:
FTun

Center

dBm

#Atten 30 dB

a Mkrl 2918 ms
-0.32 dB

1R

o

e

2.441 888 GHz

Res BH 1 MHz

3-DH5: CH High
2 Agilent

Ref 28 dBm

#Peaak
Log
18
dB/
Offst
1.2
dB

LgAw

W1 352
353 FS

£f:
FTun

YBH 1 MHz

#fAtten 30 dB

Span B Hz
Sweep 8.36 ms (601 prs)

a Mkrl  2.899 ms
-B.88 dB

1
WWW\W

it

A

Center 2.480 G606 GHz
Res BH 1 MHz
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8. 20-dB BANDWIDTH

8.1 Limits of 20-dB Bandwidth Measurement

According to 15.247(a)(1)(iii). For frequency hopping systems operating in the 2400MHz-
2483.5 MHz no limit for 20dB bandwidth.

8.2 EUT Setup

EUT

8.3 Test Equipment List and Details

See section 2.4.

8.4 Test Procedure

v, |

I

oo QOoO
c e o0

Spectrum

1. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

2. Set center frequency of spectrum analyzer = operating frequency.

3. The spectrum analyzer as RBW=30 kHz (1 % of Bandwidth.), Sweep=auto

4. Mark the peak frequency and —20dB (upper and lower) frequency.

8.5 Test Result /Plots

For GFSK:

For 8-DPSK:

Frequency 20 dB Bandwidth Limit
MHz kHz dB
2402 0.843 /
2441 0.858 /
2480 0.847 /

Frequency 20 dB Bandwidth Limit
MHz kHz dB
2402 1.265 /
2441 1.266 /
2480 1.267 /
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GFSK CH Low:
# Agilent

Ref 28 dBm

#Atten 30 dB

a Mkrl 843 kHz
-0.85 db

#Peak
Log

1g
de/

Offst
1.2
dB

ol
-22.1

1R

dBm
LaPAw

f)fsp

ML 52

33 FC

\ﬂﬂlJnﬁA i

£if
f>hok

Ty IIIIIF‘ v ‘\.\_.Ir'.)u‘

Swp

Center 24082 08O GHz
#Res BH 38 kHz

GFSK CH Mid:
- Agilent

Ref 28 dBm

#YBH 38 kHz

#Atten 30 dB

Span 3 MHz
Sweep 484 ms (BBL pts)

RL
a Mkrl 858 kHz
-0.15 dB

#Peak
Log

18
dE/

Offst
1.2
dB

[

0l
-21.1

1=

dBm
LaAy

1\\(}

ML 52

33 FC

K

M Sy

ECfx '
F>50k

Swp

Center 2.441 GRA GHz
#Res BH 38 kHz
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GFSK CH High:
3 Agilent R T
a Mkrl 847 kHz

Ref 28 dBm #Atten 30 dB B.48 dB
#Peak
Log
16
dB/
Dffst

2 e
DI ¥ \\,

-22.5 LR, -
o - ™
e :

L, N\ﬂ,ﬂﬁ'xuﬂufﬂ %W W%\«Mv v

[N

£ |7 TF

F>58k

Swp

Center 2.480 BRA GHz Span 3 MHz
#Res BH 30 kHz #YBW 30 kHz Sweep 4804 ms (BA1 pts)

8-DPSK CH Low:
4 Agilent RL
a Mkrl 1.265 MHz

Ref 28 dBm #Atten 30 dB @.55 dB
#Peak

Log
14
dB/
Dffst

i A A

P g /‘/Jv a Lﬂ,ﬂ\w\m .

dBm
LaPAw

ML 52 - /j{ \K

0
§3 FCpr oy prme Tl

ECH:
58k
Swp

£
A

_\—\x\_\*;
| —

Center 2.4082 0BG GHz Span 3 MHz
#Res BH 38 kHz #VEH 36 kHz Sweep 4.84 ms (BBL pts)
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8-DPSK CH Mid:
= Agilent

Ref 28 dBm

#Peak
Log
16
dB/
Offst
1.2
dB

ol
-23.8
dBm

LaAw

ML 52
53 FC

£(f
f-5ak
S

#Atten 30 dB

a Mkrl 1.266 MHz
8.46 dB

e
A

A
=i

ia

AT

Center 2.441 BRA GHz

#Res BH 38 kHz

8-DPSK CH High:
2 Agilent

Ref 28 dBm

#Peak
Log
18
dB/
Offst
1.2
dB

Ol
-24.4
dEm

LaAw

M1 52
53 FC

£CF:
58k
Swp

#\EK 38 kHz

#Atten 30 JdB

Span 3 MHz
Sweep 4.04 ms (BO1 pts)

a Mkrl 1.267 MHz
8.42 dB

A

[E4
A

Center 2,430 B8O GHz

#Res BH 38 kHz
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9. PEAK POWER

9.1 Limits of Power Measurement

According to 15.247(b)(1). 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.

9.2 Test Equipment List and Details

See section 2.4.

9.3 Test Procedure

The device under test has an integral antenna and the power was measured on a radiated
basis.

9.4 Test Result of Peak Power

For GFSK:

2402 MHz 0.6372 mW
2441 MHz 0.6482 mW
2480 MHz 0.6257 Mw

For 8-DPSK:

2402 MHz 0.5844 mW
2441 MHz 0.5923 mwW
2480 MHz 0.5871 Mw

Note: The Antenna Gain is under considering.
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10. FIELD STRENGTH OF SPURIOUS EMISSIONS

10.1 Limits of Radiated Emission Measurement

According to 815.247(c), 15.205 15.209(b) &15.35 (b), the field strength of emissions from
intentional radiators operated within these frequency bands shall comply with the following:

Section 15.209:

0.009-0.490MHz 67.6 dBuV/m /F (KHz) @300M
0.490-1.705MHz 87.6 dBuV/m /F (KHz) @30M
1.705-30MHz 29.5 dBuV/m @30M

30 - 88 MHz 40 dBuV/m @3M

88 -216 MHz 43.5 dBuV/m @3M

216 -960 MHz 46 dBuV/m @3M

Above 960 MHz 54dBuV/m @3M

The emission limit in this paragraph is based on measurement instrumentation employing an
average detector. The provisions in §15.35 for limiting peak emissions apply.

Emissions Radiated Outside Of The Specified Frequency Bands, Except For Harmonics, Shall

Be Attenuated By At Least 20 Db Below The Level Of The Fundamental Or To The General
Radiated Emission Limits In 15.209, Whichever Is The Lesser Attenuation.

Emissions that fall in the restricted bands (15.205) must be less than 54dBuV/m otherwise the
spurious and harmonics must be attenuated by at least 20dB.

Note: 30m to 3m correction factor calculation:
40*Log(30m/3m)=40

10.2 EUT Setup

Radiated Measurement Setup

i Antenna Tower

Search

annmi» 31 (..E........
] L Arntenna

EUT v
4m /
i RF Test

o —_ Receiver
( )7 Lo : e \
I G

: I
v
Trulzln 0.8m : Im \ DEEI
able A ' A
i i ] oo
1

: P [ ]
S S S S S S S SSSSSfSSSSSSSSSSSSSSSSSS

Ground Plane
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10.3 Test Equipment List and Details

See section 2.4.

10.4 Test Procedure

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3
meter semi-anechoic 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 is a broadband antenna, and its 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 rotatable table was turned
from O degrees to 360 degrees to find the maximum reading.

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

6. If the emission level of the EUT in peak mode was 10 dB 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 10 dB margin would be re-tested one by one using the quasi-peak
method or average method as specified and then reported in Data sheet peak mode and QP
mode.

NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz
for Quasi-peak detection at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and video bandwidth
is 3MHz for Peak detection at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video
bandwidth is 10Hz for Average detection (AV) at frequency above 1GHz.

10.5 Test Result

According to the data below, the FCC Part 15.205, 15.209 and 15.247 standards, and had the
worst margin of:

-6.2 dBuV at 4882.0 MHz in the Horizontal polarization for Middle Channel, 30 MHz to 25 GHz,
3 Meters, Transmitting mode

-6.50 dBpV at 625.07 MHz in the Vertical polarization for Middle Channel, 30 MHz to 1 GHz, 3
Meters, copy data mode

Note: this EUT was tested in 3 orthogonal positions and the worst case position data was

reported.
From 9KHz to 30MHz: Conclusion: PASS

Note: The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.
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From 30 MHz to 1 GHz
Test Mode: Normal

Vertical
Radiated Emission Measurement
720 dBuV/m
Limit: —_
Margin: S
I
[
i ' 2
2 1
1
-8
30000 40 50 60 70 80 (MH2) 300 400 500 600 700  1000.000
Site 9'6"6 Chamber #1 Polarization: Horizontal Temperature: 26
Limit: FCC_PART15_B_03m_QP Hurnidity: 56 %
Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level Factor ment Limit  Over Height Degree
MHz dBuv dB dBuvim dBuvim dB Detector cm degree  Comment
1 152.1297 13.17 11.59 2476 4350 -18.74 peak
2 * 303.5437 19.29 14 .58 3387 46.00 -1213 peak
*Maximum data x:Overlimit !:over margin {Reference Only
File :ghData #10 Page: 1 Engineer Signature:
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Horizontal

Radiated Emission Measurement

720 dBuV¥/m
Limit: —
Margin: —
|
| |
J
[
32
1
-8
30000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Site 9%6*6 Chamber #1 Polarization: Vertical Temperature: 26
Limit: FCC_PART15_B_03m_QP Hurnidity: 56 %
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor  ment Limit  Over Height Degree
MHz dBuyv dB dBuv/m dBuV/m dB Detector cm degree  Comment

1 1542786  15.97 11.38 2735 4350 -16.15 peak

2 * 625.0780 17.50 22.00 3950 46.00 -6.50 peak

*Maximumdata  x:Over limit !:over margin

File :ghData #9 Page: 1 Engineer Signature:
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Spurious emission above 1G For GFSK:

PO | o | g | Dreien | ol | Lo | Catletes | ampiter | gy | Limit | Marin
dBuVv dB dBuV/m
Low Channel (1G to 25GHz)
4804.0 AV 40.3 48 H 34.1 5.2 33.0 46.6 54 7.4
4804.0 AV 37.2 29 \Y 34.1 5.2 33.0 435 54 -10.5
7206.0 AV 35.8 236 H 37.4 6.1 335 45.8 54 -8.2
7206.0 AV 31.2 158 \Y 37.4 6.1 335 41.2 54 -12.8
2402.0 AV 94.4 104 H 29.1 3.7 34.0 93.2 (Fund.)
2402.0 AV 95.7 217 \Y 29.1 3.7 34.0 94.5 (Fund.)
4804.0 PK 473 69 H 34.1 5.2 33.0 53.6 74 -20.4
4804.0 PK 45.8 43 Vv 34.1 5.2 33.0 52.1 74 -21.9
7206.0 PK 40.2 218 H 37.4 6.1 335 50.2 74 -23.8
7206.0 PK 38.8 124 \Y 37.4 6.1 335 48.8 74 -25.2
2402.0 PK 102 121 H 29.1 3.7 34.0 100.8 (Fund.)
2402.0 PK 100.7 286 \Y 29.1 3.7 34.0 99.5 (Fund.)
Middle Channel (1G to 25GHz)
4882.0 AV 41.5 135 H 34.1 5.2 33.0 47.8 54 -6.2
4882.0 AV 38 128 Vv 34.1 5.2 33.0 44.3 54 97
7323.0 AV | 337 214 H 37.4 6.1 335 43.7 54 103
7323.0 AV 31.6 86 \Y 37.4 6.1 335 41.6 54 -12.4
2441.0 AV 95.3 73 H 29.1 3.7 34.0 94.1 (Fund.)
2441.0 AV 95.0 69 \Y/ 29.1 3.7 34.0 93.8 (Fund.)
4882.0 PK 46.9 a7 H 34.1 5.2 33.0 53.2 74 -20.8
4882.0 PK 44.2 147 Vv 34.1 5.2 33.0 50.5 74 235
7323.0 PK 41.6 252 H 37.4 6.1 335 51.6 74 224
7323.0 PK 38.9 135 \Y 37.4 6.1 335 48.9 74 -25.1
2441.0 PK 100.8 49 H 29.1 3.7 34.0 99.6 (Fund.)
2441.0 PK 99.7 63 Vv 29.1 3.7 34.0 98.5 (Fund.)

Report No.: MTI120910002RF-2 Page 39 of 47




High Channel (1G to 25GHz)

49600 | AV | 408 28 H 34.1 5.2 33.0 47.1 54 6.9
49600 | AV | 402 84 v 34.1 5.2 33.0 46.5 54 75
74400 | AV | 335 252 H 37.4 6.1 33.5 435 54 105
74400 | AV | 3238 136 V 37.4 6.1 33.5 42.8 54 112
24800 | AV | 957 174 H 29.1 37 34.0 94.5 (Fund.)
24800 | AV | 944 87 v 29.1 37 34.0 93.2 (Fund.)
4960.0 PK | 494 346 H 34.1 5.2 33.0 55.7 74 183
4960.0 PK | 480 129 v 34.1 5.2 33.0 54.3 74 197
7440.0 PK | 435 252 H 37.4 6.1 33.5 53.5 74 205
7440.0 PK | 416 85 v 37.4 6.1 33.5 51.6 74 224
2480.0 PK | 1007 | 107 H 29.1 3.7 34.0 99.5 (Fund.)
2480.0 PK | 994 164 v 29.1 3.7 34.0 98.2 (Fund.)

Note: Testing is carried out with frequency rang 30MHz to the tenth harmonics, which above 4th
Harmonics is close to the noise base even antenna close up to 1meter distance according the measurement
of ANSI C63.4.
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Spurious emission above 1G For 8-DPSK:

Meter . . Antenna . Correction A :
Fr(;\(/}llﬁgcy Detector | Reading DD"eeC;Ieo; ;o/lir/ Loss Cab(;eBIoss Amngmer Amplitude d ; LT/I/tm MSE n
dBuv g dB dBuV/m
Low Channel (1G to 25GHz)
4804.0 AV 40.3 48 H 34.1 5.2 33.0 46.6 54 7.4
4804.0 AV 394 29 Vv 34.1 5.2 33.0 45.7 54 -8.3
7206.0 AV 358 236 H 37.4 6.1 335 45.8 54 -8.2
7206.0 AV 33.8 158 Vv 37.4 6.1 335 43.8 54 -10.2
2402.0 AV 95.7 104 H 29.1 3.7 34.0 94.5 (Fund.)
2402.0 AV 98.8 217 Vv 29.1 3.7 34.0 97.6 (Fund.)
4804.0 PK 47 69 H 34.1 5.2 33.0 53.3 74 207
4804.0 PK 46.3 43 Vv 34.1 5.2 33.0 52.6 74 214
7206.0 PK 411 218 H 37.4 6.1 335 51.1 74 229
7206.0 PK 40.5 124 Vv 37.4 6.1 335 50.5 74 -235
2402.0 PK 994 121 H 29.1 3.7 34.0 98.2 (Fund.)
2402.0 PK 98.6 286 Vv 29.1 3.7 34.0 97.4 (Fund.)
Middle Channel (1G to 25GHz)
4882.0 AV 40.4 135 H 34.1 5.2 33.0 46.7 54 73
4882.0 AV 38.3 128 Vv 34.1 5.2 33.0 44.6 54 94
7323.0 AV 355 214 H 37.4 6.1 335 455 54 -85
7323.0 AV 31.9 86 Vv 37.4 6.1 335 41.9 54 -12.1
2441.0 AV 96.4 73 H 29.1 3.7 34.0 95.2 (Fund.)
2441.0 AV 94.6 69 Vv 29.1 3.7 34.0 93.4 (Fund.)
4882.0 PK 475 47 H 34.1 5.2 33.0 53.8 74 -20.2
4882.0 PK 45.1 147 Vv 34.1 5.2 33.0 51.4 74 226
7323.0 PK 42.5 252 H 37.4 6.1 335 52.5 74 215
7323.0 PK 40.2 135 \Y 37.4 6.1 335 50.2 74 -23.8
2441.0 PK 99.4 49 H 29.1 3.7 34.0 98.2 (Fund.)
2441.0 PK 102.0 63 Vv 29.1 3.7 34.0 100.8 (Fund.)
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High Channel (1G to 25GHz)

4960.0 AV 40.5 28 H 341 5.2 33.0 46.8 54 -8.3
4960.0 AV 39.3 84 \Y 341 5.2 33.0 45.6 54 -9.2
7440.0 AV 375 252 H 37.4 6.1 335 47.5 54 -10.7
7440.0 AV 32.6 136 \Y 37.4 6.1 335 42.6 54 -12.5
2480.0 AV 95.3 174 H 29.1 3.7 34.0 94.1 (Fund.)
2480.0 AV 96.4 87 \Y 29.1 3.7 34.0 95.2 (Fund.)
4960.0 PK 50.9 346 H 34.1 5.2 33.0 57.2 74 -18.4
4960.0 PK 49.4 129 \Y 34.1 5.2 33.0 55.7 74 -20.6
7440.0 PK 42.8 252 H 37.4 6.1 33.5 52.8 74 -20.9
7440.0 PK 40.2 85 \Y 37.4 6.1 33.5 50.2 74 -22.3
2480.0 PK 102 107 H 29.1 3.7 34.0 100.8 (Fund.)
2480.0 PK 100.3 164 \Y 29.1 3.7 34.0 99.1 (Fund.)

Note: Testing is carried out with frequency rang 30MHz to the tenth harmonics, which above 4th
Harmonics is close to the noise base even antenna close up to 1meter distance according the measurement
of ANSI C63.4.
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11. Band Edges Measurement

11.1 Limits of Band Edges Measurement

According to 815.247 (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, provided the transmitter demonstrates
compliance with the peak radiated power limits.

11.2 Test Equipment List and Details

See section 2.4.

11.3 Test Procedure

Set both RBW and VBW of spectrum analyzer to 100 kHz with suitable frequency span
including 100 MHz bandwidth from band edge. The band edges was measured and recorded.
The spectrum plots (Peak RBW=VBW=100 kHz; Average RBW=1 MHz, VBW=10 Hz) are
attached on the following pages.

11.4 Test Result

Frequency Limit
Test mode MHz dBUV /dB Result
2390.00 <54dBuv PASS
Lowest
2400.00 >20dB PASS
Highest 2483.50 <54DBUV PASS

The edge emissions are below the FCC 15.209 Limits. Please refer to the test plots below.
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Lowest Bandedge-Horizontal
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Lowest Bandedge- Vertica

W Agilent 10:31:45
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High Bandedge-Horizontal
% Agilent 10:25:26
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High Bandedge-Vertical

s Agilent 10:23:05 RL
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