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1. Test Report Certification

Equipment under Test: WCDMA mobile phone
Brand Name: Motorola
Model Name: A1680
FCC ID: IHDP56LRI1
Applicant: Motorola Inc. (Mobile Devices Business)

600 N. U.S. Highway 45 Libertyville, IL 60048-5343 U.S.A

Manufacturer: Motorola Electronics Taiwan Ltd.
8F, No. 9, Songgao Rd., Taipei 110, Taiwan, R. O. C.

Test Standards: 47 CFR Part 15,Subpart C
Test Date(s): Apr.,12,2010—-Apr.,29, 2010

Test Result: PASS

* We Hereby Certify That:

The equipment under test was tested by Shenzhen Electronic Product Quality Testing Center Morlab
Laboratory. The test data, data evaluation, test procedures and equipment configurations shown in this
report were made in accordance with the requirement of related European Commission's standards.

The test results of this report only apply for the tested sample equipment identified above. The test
report shall be invalid without all the signatures of the test engineer, the reviewer and the approver.
Tested by:

Reviewed by:

Approved by:
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2. General Information

2.1. DESCRIPTION OF EUT

Product WCDMA mobile phone
Brand Name Motorola

Model Number A1680

WIFI module Model name | BCM4325

WIFI module Brand name | Broadcom

Frequency Range 2412 ~ 2472 MHz
Transmit Power <20dBm

Modulation Technique DSSS /OFDM
Number of Channels 11 Channels

Antenna Information 0.56dBi Gain(Max)
Temperature Range -10 ~+70°C

Hardware Version P3

Software Version E28.0006 A.1.6 01.211

NOTE:
1. The EUT is a GSM.GPRS.EDGE.BLUETOOTH. WIFI mobile phone. It provides Wi-Fi (IEEE
802.11b and IEEE 802.11g) wireless interface, operating at 2.4GHz ISM band. The Wi-Fi odulations
are Direct Sequence Spread Spectrum (DSSS) for IEEE 802.11b and Orthogonal Frequency Division
Multiplexing (OFDM) for IEEE 802.11g. The Channels and transmitter center frequencies are:

- Channel 1: 2412 MHz (lowest channel)

- Channel 2: 2417 MHz

- Channel 3: 2422 MHz

- Channel 4: 2427 MHz

- Channel 5: 2432 MHz

- Channel 6: 2437 MHz (middle channel)

- Channel 7: 2442 MHz

- Channel 8: 2447 MHz

- Channel 9: 2452 MHz

- Channel 10: 2457 MHz

- Channel 11: 2462 MHz (highest channel)

2. Please refer to Appendix I for the photographs of the EUT. For a more detailed features
description about the EUT, please refer to User’s Manual.
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2.2. Objective

Perform EMC test according to FCC Part 15 Subpart C (Wi-Fi, 2.4GHz ISM band radiator).

2.3. Test Standards and Results

The EUT has been tested according to 47 CFR Part 15, Radio Frequency Devices.
Test items and the results are as bellow:

Ne FCC Rules Test Type Result

1 §15.207 Conducted Emission PASS
2 | §15.209 §15.247(c) Radiated Emission PASS
3 §15.247(a) 6dB Bandwidth PASS
4 §15.247(b) Maximum Peak Output Power PASS
5 §15.247(c) Band Edge PASS
6 §15.247(c) Conducted Spurious Emission PASS
7 §15.247(d) Power Spectrum Density PASS

2.4. List of Equipments Used

Description Manufacturer Model No. Cal. Date Serial No.
Test Receiver Rohde & Schwarz ESIB26 2009.10 A0304218
Test Receiver Schwarzbeck FCKL1528 2009.10 A0304230

Spectrum Analyzer Rohde & Schwarz FSP13 2009.10 M-030176
Spectrum Analyzer Agilent E4440A 2009.10 MY46187763

LISN Schwarzbeck NSLKS8127 2009.10 A0304233

Loop Antenna Rohde & Schwarz HFH2-Z2 2009.10 A0304220

Ultra Broadband Ant. Rohde & Schwarz HL562 2009.10 A0304224

Horn Ant. Rohde & Schwarz HF906 2009.10 100150
Shield Room Nanbo Tech Site 1 2009.10 A0304188
Anechoic Chamber Albatross EM%I j é;ﬁgx 2009.10 A0304210

2.5. Test Facility

Shenzhen Electronic Product Quality Testing Center Morlab Laboratory is a testing organization
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accredited by China National Accreditation Board for Laboratories (CNAS) according to ISO/IEC
17025. The accreditation certificate number is L1659.

All measurement facilities used to collect the measurement data are located at Electronic Testing
Building, Shahe Road, Xili, Nanshan District, Shenzhen 518055 CHINA. The test site is constructed
in conformance with the requirements of ANSI C63.7, ANSI C63.4 and CISPR Publication 22; the
FCC registration number is 741109.

2.6. Environmental conditions

During the measurement, the environmental conditions were within the listed ranges:

Temperature (°C): 20 -25
Relative Humidity (%): 40 - 60
Atmospheric Pressure (kPa): 96

2.7. Setup of Equipment Under Test

2.7.1. DESCRIPTION OF SUPPORT UNITS

NO Description Manufacturer Model No.
Note book PC DELL Latitude D610
2 Note book PC HP nx6130
Wi-Fi wireless router D-LINK DI-624+A

2.7.2. EUT Operating Condition

1. Use the two Note book PC to Setup the communication system for test
2. Wireless Router to provide IP to the EUT.

3. Notebook PC (1) ping 192.168.1.212 to EUT.

4. Notebook PC (2) ping 192.168.0.151 to EUT.

6. All of the function are under run.

7. Start test.
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3. Conducted Emission Test

3.1. Limits of Conducted Emission

According to FCC §15.207, for an intentional radiator that 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 within the band 150 kHz to 30 MHz shall not exceed the limits in the
following table, as measured using a 50 1 H/50 ohms line impedance stabilization network (LISN).

Frequency range Conducted Limit (dBuV)
(MHz) Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
0.50 - 30 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 0.15MHz to 0.50MHz.

3.2. Test Procedure

a. The EUT was placed on a 0.8m high insulating table and kept 0.4 meters from the conducting
wall of shielded room.

b. The EUT was connected to the power mains through a line impedance stabilization network
(LISN). The LISN provide 50€/50uH of coupling impedance for the measuring instrument.

c. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

d. The frequency range from 150 kHz to 30 MHz was searched using CISPR Quasi-Peak and
Average detector.
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3.3. Test Setup

80cm

S

N

40cm

EUT

80cm

LISN

>80cm

d O

For the actual test configuration, please refer to the related item - Photographs of the Test

Configuration.

3.4. EUT Setup and Operating Conditions

The EUT configuration of the emission tests was MS + Battery + Charger.
During the measurement, the EUT was charging empty battery. The charger was powered by

120V 60Hz AC mains supply.

The Wi-Fi function of the MS was activated. The EUT accessed to the internet through a
Wi-Fi wireless router (D-LINK, DI-624+A), and kept transceiving data with a network termination.
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3.5. Test Results
Frequency | QuasiPeak | Meas. Time v]?:(liltfl Line Corr. | Margin (Izilgl;t Comment
(MHz) (dBuV) (ms) (kHz) (dB) | (dB) V)
3.605138 48.2 1000.000 | 9.000 N 9.9 7.8 56.0 PASS
3.769312 49.8 1000.000 | 9.000 N 9.9 6.2 56.0 PASS
3.884981 49.2 1000.000 | 9.000 N 9.9 6.8 56.0 PASS
4.123781 49.4 1000.000 | 9.000 N 9.9 6.6 56.0 PASS
4.321538 52.1 1000.000 | 9.000 N 9.9 3.9 56.0 PASS
4.437206 50.7 1000.000 | 9.000 N 9.9 53 56.0 PASS
3.892444 48.7 1000.000 | 9.000 | L1 9.9 7.3 56.0 PASS
4.112588 49.7 1000.000 | 9.000 | L1 9.9 6.3 56.0 PASS
4.190944 49.9 1000.000 | 9.000 | L1 9.9 6.1 56.0 PASS
4.209600 49.3 1000.000 | 9.000 | L1 9.9 6.7 56.0 PASS
4.269300 51.8 1000.000 | 9.000 | L1 9.9 4.2 56.0 PASS
4.429744 49.0 1000.000 | 9.000 | L1 9.9 7.0 56.0 PASS
Frequency Average Meas. Time Bgnd . Corr. Margi | Limit
(MHz) (dBu V) (ms) width | Line (dB) n (dBr | Comment
(kHz) (dB) V)
3.884981 36.0 1000.000 | 9.000 N 9.9 10.0 | 46.0 PASS
4.161094 394 1000.000 | 9.000 N 9.9 6.6 46.0 PASS
4.321538 43.2 1000.000 | 9.000 N 9.9 2.8 46.0 PASS
4.381238 41.7 1000.000 | 9.000 N 9.9 4.3 46.0 PASS
4.437206 38.9 1000.000 | 9.000 N 9.9 7.1 46.0 PASS
4.717050 35.9 1000.000 | 9.000 N 9.9 10.1 | 46.0 PASS
3.676031 40.3 1000.000 | 9.000 | L1 9.9 5.7 46.0 PASS
3.814088 41.3 1000.000 | 9.000 | L1 9.8 4.7 46.0 PASS
3.892444 38.7 1000.000 | 9.000 | L1 9.9 7.3 46.0 PASS
3.955875 41.7 1000.000 | 9.000 | L1 9.9 4.3 46.0 PASS
4.269300 42.6 1000.000 | 9.000 | L1 9.9 3.4 46.0 PASS
4.411088 40.1 1000.000 | 9.000 | L1 9.9 59 46.0 PASS
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4. Radiated Emission Test

4.1. Limits of Radiated Emission

According to FCC §15.247(c), radiated emission outside the frequency band 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).

According to FCC §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( 1 V/m) Measurement Distance(m)

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

As shown in 15.35(b), for frequencies above 1000MHz, the field strength limits are based on
average detector. When average radiated emission measurements are specified in this part,
including emission measurements below 1000 MHz, there also is a limit on the radio frequency
emissions, as measured using instrumentation with a peak detector function, corresponding to 20
dB above the maximum permitted average limit for the frequency being investigated unless a
different peak emission limit is otherwise specified in the rules,

4.2. Test Procedure

a. The EUT was placed on the top of a ratable 0.8 meters above the ground at a semi-anechoic
chamber.

b.  In the frequency range of 9 kHz to 30 MHz, magnetic field was measured with loop antenna.
The antenna was positioned with its plane vertical at 1 m distance from the EUT. The center of
the loop was 1 m above the ground. During the measurement the loop antenna rotated about its
vertical axis for maximum response at each azimuth about the EUT.

c. In the frequency range above 30MHz, ultra-broadband bi-log antenna (30 MHz to 1 GHz) and
horn antenna (above 1GHz) were used. Antenna was 3 meters away from the EUT. Antenna
height was varied from one meter to four meter 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.
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Maximum Hold Mode.

method.

4.3. Test Setup

Semi-anechoic Chamber

Antenna

Mast

A
13

s
|

Turntable _° - Im—4m'

T

Configuration.

4.4. EUT Setup and Operating Conditions

Note Book

d. The test-receiver system was set to Peak Detector Function and Specified Bandwidth with

e.  Ifthe 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
emission that did not have 10 dB margins would be retested one by one using the quasi-peak

Receiver

For the actual test configuration, please refer to the related item-Photographs of the Test

The EUT was connected to and controlled by a control unit provided by the applicant.

Control Unit

Computer

DC 4V

EUT

The EUT was set to continuous Wi-Fi transmitting at maximum power and maximum data rate,
e.g., 11 Mbps for IEEE802.11b (DSSS) and 54 Mbps for IEEE802.11g (OFDM).
At each operating mode, lowest, middle and highest channels were measured respectively.

Page 13 of 36




ORLAB

-wr

Report No.: SH10030063W03

4.5. Test Results

I.LFundamentalEmissions

EUT . Antenna Emission Level (dBpV/m)
Modulation EUT Operating Freq. (MHz) Polarization PK AV
Vertical 102.12 93.63
2412.00 ;
Horizontal 100.84 92.59
Vertical 101.94 93.25
DSSS 2437.00 ;
Horizontal 100.63 92.13
ical 102.31 )
2462.00 Ve.rtlca 02.3 93.57
Horizontal 100.99 92.47
tical 100.42 )
2412.00 Ve'r 1ca 00 87.37
Horizontal 98.78 86.33
Vertical 100.45 &7.53
OFDM 2437.00 -
Horizontal 98.96 86.41
Vertical 100.26 87.09
2462.00 ;
Horizontal 98.77 86.19

NOTE: Field strength of fundamental emissions were measured and record as a reference for
calculation of the band edge emissions according to Marker-Delta Method DA 00-705.

I1. Spurious Emissions

EUT Emissions Emission Level | QP Limits
EUT . Falling in Antenna (dBpV/m) (dBpV/m)
. Operating . . L.
Modulation Restrict Bands Polarization
Freq. (MHz) PK AV PK | AV
(MHz)
Vertical 60.85 | 48.07 74 54
2412.00 4824.00 :
Horizontal 58.20 | 4491 74 54
Vertical 61.04 | 47.45 74 54
DSSS 2437.00 4874.00 ;
Horizontal 59.27 | 45.88 74 54
Vertical 61.95 | 49.50 74 54
2462.00 4924.00
Horizontal 59.68 | 45.99 74 54
rtical 2.1 47. 4 4
2412.00 4824.00 Ve' <2 62.17 793 l >
Horizontal 58.71 45.12 74 54
Vertical 62.75 | 48.03 74 54
OFDM 2437.00 4874.00 cried
Horizontal 59.38 | 4591 74 54
Vertical 63.35 | 49.14 74 54
2462.00 4924.00 :
Horizontal 61.49 | 47.88 74 54

NOTE: The spurious Emissions from 9 kHz to 10th harmonic of the fundamental frequency were

researched.
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5. 6dB Bandwidth Measurement

5.1. Definition

According to FCC §15.247 (a) (2), 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.

5.2. Test Procedure

a. The EUT temporary antenna port was coupled to the spectrum analyzer. The lost of the cables
the test system is calibrated to correct the reading.

b. The spectrum analyzer was set to Maxpeak Detector function and Maximum Hold mode.
c. The resolution bandwidth of the spectrum analyzer was set to at least 1% of the EUT emission

bandwidth. RBW=100 kHz, VBW=300 kHz.

5.3. Test Setup

Note Book , GSM Mobile Phone
Control Unit

Computer Spectrum

| Wi-F1 Antenna Port _ o
DC 4V Module ] Analyzer

For the actual test configuration, please refer to the related item-Photographs of the Test
Configuration.

5.4. Setup and Operating Conditions
The EUT was connected to and controlled by a control unit provided by the applicant.

The EUT was set to continuous Wi-Fi transmitting at maximum power and maximum data rate,
e.g., 11 Mbps for IEEE802.11b (DSSS) and 54 Mbps for IEEE802.11g (OFDM).

At each operating mode, lowest, middle and highest channels were measured respectively.
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5.5. Test Results

#Res BH 188 kHz

% dB Bandwuidth

#VBH 300 kHz

Occupied Bandwidth
12.2358 MHz

Transmit Freq Error 33.351 kHz

7.225 MHz

) EUT Operating 6dB Bandwidth )
EUT Modul FCCR
U odulation Frequency ( MHz) (MH2) CC Requirement
2412 7.22
DSSS 2437 7.21
2462 7.20
>500 kHz
2412 15.58
OFDM 2437 15.59
2462 15.58
6dB Bandwidth Test Plots
1. DSSS-2412MHz

Ref 28 dBm Atten 26 dB

#Peak

Log

1@ EEY £

dB/ 2 ®

Offst

18

dB

LgAv

ML 52

Center 2,412 @0 GHz Span 58 MHz

Sweep 4.8 ms (6A1 pts)

Occ BH ¥ Pwr 99.08 ¥

®xdB -6.88 dE
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2. DSSS-2437MHz

Ref 20 dBm Atten 26 dB

#Peak

Log
16 5

dB/

Offst

10
dB o

bt 1.4\/”{’]

LaFw

M1 52

Center 2.437 88 GHz
#Res BH 180 kHz

Occupied Bandwidth
12.2167 MHz

#\EH 308 kHz

23.957 kHz
7.219 MHz

Transmit Freq Error
% dB Bandwidth

3. DSSS-2462MHz

Ref 20 dBm Atten 28 dB

Span 58 MHz
Sweep 4.8 ms (681 pts)

Occ BH % Pwr 99.68 %
®xdB -5.60 dB

#Peak

Log

19
dB/

Iy,
[?

@

Offst

10
4B A

H—Mnf\()

LaAv

M1 52

Center 2.462 00 GHz
#Res BH 188 kHz

Occupied Bandwidth
12.1951 MHz

#\EH 308 kHz

£.118 kHz
7.289 MHz

Transmit Freq Error
% dB Bandwidth

Span 5@ MHz
Sweep 4.8 ms (BO1 pts)

Occ BH % Pur 99.80
®x dB -6.00 4B
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4. OFDM-2412MHz

Ref 28 dBm Atten 26 dB

#Peak

Log

1@ PR T fl.-ann“'\F"‘A. ’I'.n“”r,'.y" £

&/ i il

0ffst j k

18

B ! e

.WMWMM %MW

LaAw

Ml 52

Center 2,412 @0 GHz Span 58 MHz

#Res BEW 188 kHz #YBH 308 kHz Sweep 4.8 ms (6A1 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
16.2745 MHz x dB  -6.00 d5

Transmit Freq Error  24.886 kHz

% dB Bandwidth 15.589 MHz

5. OFDM-2437MHz

Ref 26 dBm Atten 26 dB

#Peak

Log

1@ S S el ety lip ol ol A{_

dB/ T 1

0ffst j k

1@ jf

dB L o

'Mwmme#wwnw¢hﬂ;hr»w4 RECNET TRIRTR

LgAy

M1l 52

Center 2.437 8@ GHz Span 50 MHz

#Res BH 1808 kHz #VBH 308 kHz Sweep 4.8 ms (6A1 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
16.2673 MHz x B -6.00 db

Transmit Freq Error 26113 kH=z
% dB Bandwidth 15.596 MHz
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6. OFDM-2462MHz

Ref 20 dBm Atten 26 dB

#Peak

Log
14 "

dB/

Offst

18
dB

LaFw

M1 52

Center 2.462 88 GHz
#Res BH 180 kHz

Occupied Bandwidth
16.2692 MHz

Transmit Freq Error 20777 kHz
% dB Bandwidth 15.539 MHz

#\EH 308 kHz

Span 58 MHz
Sweep 4.8 ms (681 pts)

Occ BH % Pwr 99.68 %
®xdB -5.60 dB
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6. Maximum Peak Output Power

6.1. Requirement of the standard

According to FCC §15.247 (b) (3), the maximum peak output power of systems using digital
modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands is 1 Watt.

6.2. Test Procedure

The EUT temporary antenna port was coupled to the power meter. The radio frequency load
attached to the EUT antenna terminal was 50 Ohm. The lost of the cables the test system is
calibrated to correct the reading.

6.3. Test Setup

Note Book . GSM Mobile Phone
Computer Control Unit >
‘ Wi-F1 Antenna Port 0‘.-"‘&.1
DC 4V Module ‘ Meter
6.4. EUT Setup and Operating Conditions
Same as 5.4
6.5. Test Results
ing F Peak Output P
Modulation Operat(nllvg[H;e)quency eak Output Power Limit (W)
(dBm) W)
2412 15.71 0.04 1
DSSS 2437 15.43 0.03 1
2462 15.56 0.04 1
2412 14.29 0.03 1
OFDM 2437 13.95 0.02 1
2462 14.10 0.03 1

Maximum Peak Output Power Test Plots
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1. DSSS-2412MHz

Ref 20 dBm

Atten 28 dE

#Hvg

Log
16

dB/

—

Offst

=

10
S S N

UBW

-3.8 MHz

PAwg

Ml 52

Center 2,412 80 GHz
#Res BW 1 MHz

Channel Power

#YBW 3 MHz

15.71 dBm /18.000@0 MHz

2. DSSS-2437MHz

Ref 28 dBm

Atten 20 dB

Span 27 MHz
Sweep 1 ms (6B pts)

Power Spectral Density

-56.84 dBm/Hz

#Hvg

Log

19
dB/

Offst

18
dB

VBN

-3.0 MHz

PAwvg

ML 52

Center 2.437 B@ GHz
#fes BH 1 MHz

Channel Power

#BH 3 MHz

15.43 dBm /18.8000 MHz

Span 27 MHz
Sweep 1 ms (601 pts)

Fower Spectral Density

-57.12 dBm/Hz
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3. DSSS-2462MHz

Ref 20

dBEm

Atten 20 dB

#Hug

PP

Log
18

il

de/

Offst

18
dB

Pt _nf‘rf

UBW

-3.8 MHz

FAvg

M1 52

Center
#Res B

2.462 99 GHz
W1 MHz

Channel Power

15.56 dBm /18.0000 MHz

4. OFDM-2412MHz

Ref 20 dBm

#Hvg
Log
16
dB/
Offst
16
dB

FPARwvg
Ml 52

#EH 3 MHz

Atten 28 dBE

Span 27 MHz
Sweep 1 ms (BOL pts)

Power Spectral Density

-57.00 dBm/Hz

| resetprm et

PRSP WS (e

UBH

-3.8 MHz

Center 2,412 8@ GHz
#Res BH 1 MHz

Channel Power

14.29 dBm /18.0000 MHz

#YBH 3 MHz

Span 27 MHz
Sweep 1 ms (6B pts)

Power Spectral Density

-58.26 dBm/Hz
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5. OFDM-2437MHz

Ref 26 dBm Atten 20 dB
#Hvg

I-Dg ERUVRE L D PR st aep— -]
10 ﬂ“,,_m\.w..,_a—""““ %\

de/

Offst 7 "\

16
B MM T T

UBW
-3.0 MHz

PAvg

M1l 52
Center 2.437 B8 GHz Span 27 MHz
#Res BH 1 MHz #VBH 3 MHz Sweep 1 oms (BB pts)

Channel Power Power Spectral Density

13.95 dBm /18.8000 MHz -58.61 dBm/Hz

6. OFDM-2462MHz

Ref 28 dBm Atten 28 dB
#Hvg

LIZIQ TP PR LS T IR ———

dB/ N

0ff
Offor Vi \

UBW
-3.0 MHz

PAwvg

Ml 52
Center 2.462 B@ GHz Span 27 MHz
#Res BW 1 MHz #JEH 3 MHz Sweep 1 ms (BA1 pts)

Channel Power Fower Spectral Density

14.10 dBm /18.9000 MHz -58.45 dBm/Hz
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7. Band Edge

7.1. Requirement of the standard

According to FCC §15.247(c), 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.

7.2. Test Procedure
a. The EUT was coupled to the spectrum analyzer and the base station simulator through a power
divider. The radio frequency load attached to the EUT antenna terminal was 50 Ohm. The lost

of the cables the test system is calibrated to correct the reading.

b. The spectrum analyzer was set to Maxpeak Detector function and Average Detector function and
Maximum Hold mode.

c. According to the standard requirement, the resolution bandwidth of the spectrum analyzer was
set to RBW=100 kHz, VBW=300 kHz.

7.3. Test Setup

Same as 5.3

7.4. EUT Setup and Operating Conditions

Same as 5.4

7.5. Test Results

The radio frequency power beyond the band edges was 20dB below the peak output power,
measured with 100 kHz resolution bandwidth. Refer to the following test plots.
Band Edge Test Plots
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1. DSSS-2412MHz Maxpeak Detector

Mkrl 2.41891 GHz

Ref 112 dBRY #Atten & dB 97.15 dBpV
#Peak .
Log [
16
dB/ —
0ffst
16
dBE z
E T
0] i &
F N I e E——
dBpl
Start 2.31 GHz Stop 2.425 GHz
#Res BH 180 kHz #UBH 308 kHz Sweep 11.91 ms (401 pts)
Marker Trace Typae H Axic Amplituda
1 1 Freq 2.418491 GHz 97.15 dBpl
2 1 Freq 2.48A6H GHz 51.85 dBpl
3 1 Freq 2.39A68 GHz 45,73 dBpl
4 (4] Freq 2.36865 GHz 45,79 dBpl)

2. DSSS-2412MHz Average Detector

Mkrl 2.41235 GHz

Ref 112 dBRY #Atten & dB 92.95 dBpY
#Huy
Log T
19 B
dB/
0ffst _
16
dB i
Dl 4 3 2
54.68
dBpl
Start 2.31 GHz Stop 2.425 GHz
#Res BH 108 kHz #VEW 308 kH=z Sweep 18,84 ms (481 pts)
Marker Trace Type H Auxic Amplitude
1 €1y Freq 2.41235 GHz 92,95 dEpl
2 €1y Freqg 2.40888 GHz 46,83 dEpU
3 €1y Freqg 2.39888 GHz 39,53 dEpl
4 €13 Freg 2.37814 GHz 48.2 dBpl
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3.  DSSS-2462MHz Maxpeak Detector

Mkrl 2.463606 GHz

Ref 112 dBRY #Atten & dB 188,58 dBpY
#Peak | 1 |
Log ! I
16
dB/
0ffst
16
dB j
0] g
74.0 N T
dBpl
Start 2.45 GHz Stop 2.5 GHz
#Res BH 180 kHz #UBH 308 kHz Sweep 5.18 ms (481 prs)
Marker Trace Typae H Axic Amplituda
1 1 Freq 2.4636668 GHz 16868.8 dBpl)
2 1 Freq 2.483568 GHz 43.71 dBpl
3 1 Freq 2.484875 GHz 46.94 dBpl)

4. DSSS-2462MHz Average Detector

Mkrl 2.461375 GHz

Ref 112 dBRY #Atten & dB 99.19 4BpY
#Hug 1
Log 4
16
dB/
0ffst
16
dB _
0] Z 0]
54,9 e s
dBpl
Start 2.45 GHz Stop 2.5 GHz
#Res BH 180 kHz #UBH 308 kHz Sweep 8.19 ms (401 prs)
Marker Trace Typae H Axic Amplituda
1 1 Freq 2.461375 GHz 99,19 dBpl)
2 1 Freq 2.483568 GHz 42,16 dBpl)
3 1 Freq 2.484568 GHz 46.39 dBpl)
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5. OFDM -2412MHz Maxpeak Detector

Fef 112 dBpV #Atten 5 dB

Mkrl 2.41695 GHz
95.32 dBpY

#Peak

4

Log
14

¢

dB/

Dffst

18

dB

ol

. I I I .
dBpY

Start 2.31 GHz

Stop 2.425 GHz

#Res BH 180 kHz #UBH 308 kHz Sweep 11.91 ms (401 pts)
Marker Trace Typae H Axic Amplituda
1 (1 Freg 2.41695 GHz 45,32 dBpl
2 (1 Freg 2.408888 GHz E8.45 dBpl
3 1 Freg 2.39888 GHz 45,61 dBpl

6. OFDM -2412MHz Average Detector

Fef 112 dBpY #Atten 5 dB

Mkrl 2.48574 GHz
92.36 dBp\

#Huy

Log

10

1@
dB/

Offst

18

dB

Ol

54.8
dBpY

Start 2.31 GHz

Stop 2.425 GHz

#Res BH 108 kHz #VEW 308 kH=z Sweep 18,84 ms (481 pts)
Marker Trace Type H Auxic Amplitude
1 1y Freg 2.48574 GHz 92,36 dBpl
2 1y Freg 2.48888 GHz EE.438 dBpl
3 1y Freg 2.39888 GHz 48,69 dBpl
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7.  OFDM -2462MHz Maxpeak Detector

Mkrl 2.455756 GHz

Ref 112 dBRY #Atten & dB 96,15 dBpY
#Peak
1
Log )
16 i B
dB/
0ffst
16
dB 2
0] <
/4.6
dBpl
Start 2.45 GHz Stop 2.5 GHz
#Res BH 180 kHz #UBH 308 kHz Sweep 5.18 ms (481 prs)
Marker Trace Typae H Axic Amplituda
1 1 Freq 2.4557568 GHz 9E6.15 dBpl
2 1 Freq 2.483568 GHz 47,47 dBpl)
3 1 Freq 2.485125 GHz 48.68 dBpl)
8. OFDM -2462MHz Average Detector
Mkrl 2.458125 GHz
Ref 112 dBRY #Atten & dB 93.45 dBpY
#Huy
Log T
10 R -
dB/
0ffst
16
dB ]
Dl ¢
54.68 B 4o
dBpl
Start 2.45 GHz Stop 2.5 GHz
#Res BH 108 kHz #VEW 308 kH=z Sweep 819 ms (481 pts)
Marker Trace Type H Auxic Amplitude
1 (4] Freq 2.458125 GHz 93.45 dBpl)
2 (4] Freq 2.483508 GHz 45,44 dBpl)
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8. Conducted Spurious Emission

8.1. Requirement of the standard

According to FCC §15.247(c), 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.

8.2. Test Procedure

a. The EUT was coupled to the spectrum analyzer and the base station simulator through a power
divider. The radio frequency load attached to the EUT antenna terminal was 50 Ohm. The lost
of the cables the test system is calibrated to correct the reading.

b. The spectrum analyzer was set to Maxpeak Detector function and Maximum Hold mode.

c. The spurious Emissions from 9 KHz to 10th harmonic of the fundamental frequency were
researched.

d. According to the standard requirement, the resolution bandwidth of the spectrum analyzer was
set to RBW=100 kHz, VBW=300 kHz.

8.3. Test Setup

Same as 5.3

8.4. EUT Setup and Operating Conditions

Same as 5.4

8.5. Test Results

The following test plots shows that spurious emissions in the whole frequency range were
bellow the 20dBc limit line.
Conducted Spurious Emission Test Plots
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1. DSSS-2412MHz

Mkr3 4.83 GHz
Ref 20 dBm Atten 28 dB -57.45 dBm
Paak

Log
14
dB/
Offst

$o

dBm %

w

Ml 52
Start 30 MHz “ Stop 26.08 GHz

#Res BW 186 kHz #YEH 308 kHz Sweep 2482 5 (6B1 pts)

Markear Traca Typa ¥ Axig Anplitude
1 (1 Freq 468 MHz -5E.27 dBm
2 1 Freg 2.41 GHz B.24 dBm
3 1 Freq 4.83 GHz -57.45 dBm

2. DSSS-2437MHz

Mkr3 9.77 GHz

Ref 26 dBm Atten 20 dB -55.27 dBm
Peak |

Log
14
dB/
Dffst
1@

4.1

dBm '$
I i

ML S2
Start 30 MHz “ Stop 26.90 GHz
#Res BH 100 kHz #JEH 208 kHz Sweep 2482 5 (6O1 pts)
Marker Trace Type ¥ Axic Amplituda

1 (&) Freg 468 MHz -57.14 dBm

2 1 Freq 2.45 GHz G.A87 dBm
3 [&B] Freqg 9.77 GHz -GE.27 dBm
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3. DSSS-2462MHz

Mkrl 518 MHz

Ref 26 dBm Atten 26 oB -59.83 dBm
Peak |

Log
14

|
Mo
=
(%)

w

M“JI, MMWM’MMW

1
Lgﬂv ,-?K'\-ww“" ]

M1 52
Start 30 MHz “ Stop 26.98 GHz
#fes BH 188 kHz #UEH 388 kHz Sweep 2,482 5 (6O1 pts)
Markear Traca Typa ¥ Axig Anplitude

1 (1 Freg 518 MHz -58.83 dEm

2 1 Freq 2.45 GH=z G.46 dBm
3 (1) Freg 9.86 GHz -53.35 dEm

4. OFDM-2412MHz

Mkr3 24.14 GHz

Ref 26 dBm Atten 28 dB -51.88 dBm
Peak
Log 1
19 i
dB/
Offst
16
dB
Ol
—21.2 . ;
dBm JI o N WWMW
LQH'\.I' T T e e W '“
Ml 52
Start 39 MHz " Stop 26.08 GHz
#Res B 186 kHz #WEBW 308 kHz Sweep 2.482 5 (BBL pts)
Marker Trace Type ¥ Axic Anplitude
1 1 Freg 2.41 GHz 3.66 dBm
2 1 Freq 13.84 GH=z -54.74 dBm
3 (1> Freg 24,14 GHz -51.88 dBm
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5. OFDM-2437MHz

Mkrz 19.98 GHz

Ref 26 dBm Atten 26 oB -53.79 dBm
Peak |

Log
14

S

3

Fa
dBm e WMWW
LoRv oo Prrer T

M1 52
Start 30 MHz R Stop 26.00 GHz
#fes BH 188 kHz #UEH 388 kHz Sweep 2,482 5 (6O1 pts)
Markear Traca Typa ¥ Axig Anplitude

1 1y Frag 2.45 GHz 3.18 dBm

2 (1 Freg 19.98 GHz -53.79 dBm
3 (1> Freg 24,18 GHz -51.46 dBm

6. OFDM-2462MHz

Mkré 21.46 GHz

Ref 26 dBm Atten 28 dB -52.49 dBm
Peak |
Log 1
19 9
dB/
Offst
16
dB
Ol
-21.2 2 ]
LQH'\.I' JEy— MMW“"\M
Ml 52
Start 39 MHz - Stop 26.68 GHz
#Res B 186 kHz #WYEW 308 kHz Sweep 2.482 5 (BBL pts)
Marker Trace Type ¥ Axic Anplitude
1 1 Freg 2.45 GHz 3.44 dBm
2 1 Freq 21,46 GH=z -52.49 dBm
3 1 Freg 24,14 GHz -52.17 dBm
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9. Power Spectrum Density Measurement

9.1. Limits of Power Spectrum Density
According to FCC §15.247(d), for digitally modulated systems, the peak 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.

9.2. Test Procedure

a. The EUT temporary antenna port was coupled to the spectrum analyzer. The lost of the cables
the test system is calibrated to correct the reading.

b. The spectrum analyzer was set to Maxpeak Detector function and Maximum Hold mode.

c. The resolution bandwidth of the spectrum analyzer was set to 3 kHz.

9.3. Test Setup

Same as 5.3

9.4. EUT Setup and Operating Conditions

Refer to 5.4.

9.5. Test Results

EUT Modulation Frqufﬁ:;t("ﬁm) Power((slll’;‘iflj;‘l‘(‘:l;ensw Limit (dBm/3kHz)
2412 12,51
DSSS 2437 12,67
2462 12.62
2412 -17.84 i
OFDM 2437 18.11
2462 -16.90
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Plots of Power Spectrum Density
1. DSSS-2412MHz

Mkrl 2.412 143 0 GHz
Ref 26 dBm Atten 26 oB -12.51 dBm
Peak
Log
14
dB/
Offst
10
dB 1

0l |Marker Lo A

B2 412143000 GHZ' v
ey vl S R AT ) S T

M1 52
53 FC

£0f
50k
Swp

Center 2412 G08 @ GHz Span 300 kHz
#Res BH 3 kHz #\JEBH 18 kHz Sweep 31.64 ms (681 pts)

2. DSSS-2437MHz

Mkrl 2.437 143 0 GHz
Ref 20 dBm Atten 20 oB -12.67 dBm
Peak
Log
14
dB/
Offst
14
dB 1

gf@ Marker . fi

. 12.437143000 GHz
P iy et R AT W\J\ V
Ml S2
53 FC

£0f
50k
Swp

Center 2.437 800 6 GHz Span 308 kHz
#Res BH 3 kHz #UEH 18 kHz Sweep 31.64 ms (681 pts)
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Ref 20
Paak
Log
14
dB/
Offst
16
dB
ol
3.4
dBm

LaFw

M1 52
33 FC

£0f
50k
Swp

Center

Ref 20
Peak
Log

14
dB/
Offst
10

JdB
gl

.8
dBm
LaAv

M1 52
53 FC

£0f
50k
Swp

3. DSSS-2462MHz

Mkrl 2.462 143 1 GHz

dBm Atten 28 dB _12.62 dBm
Marker N f
2.462143100 GHz VIV m

1-12.62 dBm

2.462 208 @ GHz

#Res BH 3 kHz

#VBH 10 kHz

4. OFDM-2412MHz

dBm Atten 26 oB

Span 300 kHz
Sweep 31.64 ms (601 pts)

Mkrl 2.412 156 B GHz
-17.84 dBm

Marker

2.412150000 GHz
-17.84 dBm _

Center 2,412 808 @ GHz
#Res BH 3 kHz

#UEH 18 kHz

Span 300 kHz
Sweep 31.64 ms (681 pts)

Page 35 of 36




ORLAB;

v Report No.: SH10030063W03

5. OFDM-2437MHz

Mkrl 2.437 156 @ GHz
Ref 26 dBm Atten 20 dB -18.11 dBm
Paak
Log
14
dB/
Offst
16
dB

JI - |Marker
56 |

dBn [2.437150000 GHz

R Ereir vkl A A A VAR LAY e ey
ML S2
$3 FC

£0f
50k
Swp

Center 2437 GBA @ GHz Span 300 kHz
#Res BH 3 kHz #UBH 18 kHz Sweep 31.64 ms (601 pts)

6. OFDM-2462MHz

Mkrl 2.462 151 2 GHz
Ref 26 dBm Atten 26 oB -16.98 dBm
Peak
Log
14
dB/
Offst
10
dB

JI - Marker
2.0 i

50 15 462151200 GHz
ofv |-16.98 dBm .- O YN NN AT
M1 52
53 FC

£0f
50k
Swp

Center 2462 B08 @ GHz Span 300 kHz
#Res BH 3 kHz #\JEBH 18 kHz Sweep 31.64 ms (681 pts)

** END OF REPORT **
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