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1. Test Laboratory

1.1. Testing Location

Company Name: TMC Beijing, Telecommunication Metrology Center of MIIT

Address: 3/F Shou Xiang Technology Building, No.51 Xueyuan Road, Hai

Dian District, Beijing, P. R. China

Postal Code: 100191

Telephone: 00861062304633

Fax: 00861062304793

1.2. Testing Environment
Normal Temperature: 15-35°C
Relative Humidity: 20-75%

1.3. Project data
Testing Start Date: Jun 17, 2011

Testing End Date: Jul 26, 2011

1.4. Signature

Zi Xiaogang

(Prepared this test report)

P g
AN CA
Sun Xianggian

(Reviewed this test report)

f/fp ks 75

Lu Bingsong
Deputy Director of the laboratory
(Approved this test report)
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2. Client Information

2.1. Applicant Information

Company Name:
Address /Post:

City:
Country:
Telephone:
Fax:

TCT Mobile Limited

5F, E building, No. 232, Liang Jing Road ZhangJiang High-Tech Park,
Pudong Area Shanghai, P.R. China. 201203

Shanghai

China

0086-21-61460890

0086-21-61460602

2.2. Manufacturer Information

Company Name:
Address /Post:

City:
Country:
Telephone:
Fax:

TCT Mobile Limited

5F, E building, No. 232, Liang Jing Road ZhangJiang High-Tech Park,
Pudong Area Shanghai, P.R. China. 201203

Shanghai

China

0086-21-61460890

0086-21-61460602
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3. Equipment Under Test (EUT) and Ancillary Equipment (AE)
3.1. About EUT

Description GSM dual band mobile phone

Model Name uU11 B/W US

Marketing Name Alcatel one touch 117A

FCCID RAD199

Frequency GSM 850MHz; PCS 1900MHz

Antenna Internal

Power supply Battery or Charger (AC Adaptor)

Output power 31.97 dBm maximum ERP measured for GSM850
Extreme vol. Limits 3.5VDC to 4.2VDC (nominal: 3.8VDC)

Extreme temp. Tolerance -30°C to +50°C
Note: Components list, please refer to documents of the manufacturer; it is also included in the
original test record of Telecommunication Metrology Center of MIIT of People’s Republic of China.

3.2. Internal Identification of EUT used during the test

EUT ID* SN or IMEI HW Version SW Version
NO1 12807000000798 PIO V112
NO2 12807000000558 PIO V112

*EUT ID: is used to identify the test sample in the lab internally.

3.3. Internal Identification of AE used during the test

AE ID* Description SN
AE1 Battery
AE2 Battery
AE3 Battery
AE4 Battery
AES5 Battery
AEG6 Charger
AE7 Charger
AES8 Charger
AE1
Model CAB2170000C1
Manufacturer BYD
Capacitance 500mAh

Nominal Voltage 3.8V
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AE2
Model
Manufacturer
Capacitance
Nominal Voltage

AE3
Model
Manufacturer
Capacitance
Nominal Voltage

AE4
Model
Manufacturer
Capacitance
Nominal Voltage

AE5
Model
Manufacturer
Capacitance
Nominal Voltage

AEG
Model
Manufacturer
Length of DC line

AE7
Model
Manufacturer
Length of DC line

AES8
Model
Manufacturer
Length of DC line

CAB229A000C1
BAK

500mAnh

3.8V

CAB30M0000C2
BAK

650mAh

3.8V

CAB30B4000C1
BYD

750mAh

3.8V

CAB30M0000C1
BYD

650mAh

3.8V

CBA3120AG0C2 Micro USB charger
Tenpao
120cm

CBA3120AG0C1 Micro USB charger
BYD
120cm

CBA3002AG0C1 Micro USB charger
BYD
120cm

*AE ID: is used to identify the test sample in the lab internally.
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3.4. General Description

The Equipment Under Test (EUT) is a model of GSM dual band mobile phone with integrated
antenna. It consists of normal options: lithium battery, charger Manual and specifications of the
EUT were provided to fulfil the test. Samples undergoing test were selected by the Client.
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4. Reference Documents

4.1. Reference Documents for testing

The following documents listed in this section are referred for testing.

Reference Title Version

FCC Part 24 PERSONAL COMMUNICATIONS SERVICES V 10.1.09
FCC Part 22 PUBLIC MOBILE SERVICES V 10.1.09

ANSI/TIA-603-C

ANSI C63.4

Land Mobile FM or PM Communications Equipment 2004
Measurement and Performance Standards

Methods of Measurement of Radio-Noise Emissions from 2003
Low-Voltage Electrical and Electronic Equipment in the

Range of 9 kHz to 40 GHz
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5. LABORATORY ENVIRONMENT

Semi-anechoic chamber (23 metersx17metersx10meters) did not exceed following limits along

the EMC testing:

Temperature

Min. =15 C, Max. =30 C

Relative humidity

Min. = 30 %, Max. =60 %

Shielding effectiveness >110dB
Electrical insulation > 10 kQ
Ground system resistance <05 Q

Normalised site attenuation (NSA)

< +3.2 dB, 10 m distance, from 30 to 1000 MHz

Uniformity of field strength

Between 0 and 6 dB, from 80 to 2000 MHz

Control room did not exceed following li

mits along the EMC testing:

Temperature

Min. =15 C, Max. =35 C

Relative humidity

Min. =30 %, Max. = 60 %

Shielding effectiveness >110dB
Electrical insulation > 10 kQ
Ground system resistance <05 Q

Conducted chamber did not exceed foll

owing limits along the EMC testing:

Temperature Min. =15 °C, Max. = 30 'C
Relative humidity Min. = 30 %, Max. = 60 %
Shielding effectiveness >110dB

Electrical insulation > 10 kQ

Ground system resistance <05 Q

along the EMC testing:

Fully-anechoic chamber (6.8 metersx3.08 metersx3.53 meters) did not exceed following limits

Temperature

Min. =15 C, Max. =30 C

Relative humidity

Min. = 30 %, Max. =60 %

Shielding effectiveness >110dB
Electrical insulation > 10 kQ
Ground system resistance <05 Q

Uniformity of field strength

Between 0 and 6 dB, from 80 to 2000 MHz
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6. SUMMARY OF TEST RESULTS

Items List Clause in FCC rules Verdict
1 Output Power 22.913(a)/24.232(b) P
2 Emission Limit 2.1051/22.917/24.238 P
3 Conducted Emission 15.107/15.207 P
4 Frequency Stability 2.1055/24.235 P
5 Occupied Bandwidth 2.1049(h)(i) P
6 Emission Bandwidth 22.917(b)/24.238(b) P
7 Band Edge Compliance 22.917(b)/24.238(b) P
8 Conducted Spurious Emission 2.1057/22.917/24.238 P
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SERIES CAL DUE
NO. NAME TYPE PRODUCER
NUMBER DATE
1 Test Receiver ESCI 100766 R&S 2011-12-06
2 Test Receiver ESI40 831564/002 R&S 2011-07-12
3 BiLog Antenna VULB9163 9163-175 Schwarzbeck | 2011-07-05
4 BiLog Antenna VULB9163 9163-302 Schwarzbeck | 2011-07-10
5 Signal Generator SMB100A 102063 R&S 2011-07-05
7 LISN ESH2-Z5 829991/012 R&S 2011-07-20
8 Spectrum Analyzer FSU26 200030 R&S 2011-12-18
9 Spectrum Analyzer FSU46 100054 R&S 2011-10-14
; | Radi
10 Umversa . adio CMU200 100680 R&S 2011-12-23
Communication Tester
Universal Radio
11 o CMU200 109914 R&S 2011-07-21
Communication Tester
1p | Dual-Ridge Waveguide 3117 00119024 ETS 2012-08-31
Horn Antenna
Dual-Ridge Waveguide
13 3117 00119021 ETS 2013-07-09
Horn Antenna
Dual-Ri W [
14 ual-Ridge Waveguide 3116 2663 EMCO 2011-07-01
Horn Antenna
Dual-Ri W [
15 ual-Ridge Waveguide 3116 2661 EMCO 2011-07-01
Horn Antenna
16 Climatic chamber PL-2G 343074 ESPEC 2011-12-15
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ANNEX A: MEASUREMENT RESULTS

A.l OUTPUT POWER  (§22.913(a)/§24.232(b))

A.1.1 Summary

During the process of testing, the EUT was controlled via Rhode & Schwarz Digital Radio
Communication tester (CMU-200) to ensure max power transmission and proper modulation.
This result contains peak output power and EIRP measurements for the EUT.

In all cases, output power is within the specified limits.

A.1.2 Conducted

A.1.2.1 Method of Measurements

The EUT was set up for the max output power with pseudo random data modulation.

The power was measured with Rhode & Schwarz Spectrum Analyzer FSU (peak)

These measurements were done at 3 frequencies, 1850.2 MHz, 1880.0MHz and 1909.8MHz for
PCS1900 band;824.4MHz, 836.6MHz and 848.8MHz for GSM850 band. (bottom, middle and top
of operational frequency range).

A.1.2.2 Test Condition

RBW VBW Sweep Time Span
1MHz 1MHz 300ms 10MHz
GSM850
Limit
Nominal Peak Target
Power step
output power (dBm) (dB)
GSM 5 32dBm(2W) 3241

Measurement result

GSM (GMSK)
Frequency(MHz) Power Step Peak output power(dBm)
824.2 5 32.54
836.6 5 32.58
848.8 5 32.60

ANALYZER SETTINGS: VBW=RBW=1MHz; SPAN=10MHz;SWT=300ms
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PCS1900
Limit
Nominal Peak output Target
Power step
power (dBm) (dB)
GSM 0 30dBm(1W) 301
Measurement result
GSM (GMSK)
Frequency(MHz) Power Step Peak output power(dBm)
1850.2 0 30.23
1880.0 0 30.21
1909.8 0 30.28

ANALYZER SETTINGS: VBW=RBW=1MHz; SPAN=10MHz;SWT=300ms
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A.1.3 Radiated

A.1.3.1 Description

This is the test for the maximum radiated power from the EUT.

Rule Part 24.232(b) specifies, "Mobile/portable stations are limited to 2 watts e.i.r.p. Peak power"
and 24.232(c) specifies that "Peak transmit power must be measured over any interval of
continuous transmission using instrumentation calibrated in terms of an rms-equivalent voltage."
Rule Part 22.913(a) specifies ” The ERP of mobile transmitters and auxiliary test transmitters must
not exceed 7 Watts.”

A.1.3.2 Method of Measurement

The measurements procedures in TIA-603C-2004 are used.

1. EUT was placed on a 1.5 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT
for emission measurements. The height of receiving antenna is 1.5m. The test setup refers to
figure below. Detected emissions were maximized at each frequency by rotating the EUT
through 360° and adjusting the receiving antenna polarization. The radiated emission
measurements of all transmit frequencies in three channels (High, Middle, Low) were
measured with peak detector.

Receiving Antenna

Altenuatar

2. The EUT is then put into continuously transmitting mode at its maximum power level during
the test. And the maximum value of the receiver should be recorded as (Pr).
3. The EUT shall be replaced by a substitution antenna. The test setup refers to figure below.

Zignal
Substitute Generator
Antenna 5
L §
eceiving Antenna

WL

In the chamber, an substitution antenna for the frequency band of interest is placed at the
reference point of the chamber. An RF Signal source for the frequency band of interest is



TML{ No.2011TAR420

Page15 of 62

connected to the substitution antenna with a cable that has been constructed to not interfere
with the radiation pattern of the antenna. A power (Pwea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the
receiver reach the previously recorded (P,). The power of signal source (Pes) is recorded. The
test should be performed by rotating the test item and adjusting the receiving antenna
polarization.

4. A amplifier should be connected to the Signal Source output port. And the cable should be
connect between the Amplifier and the Substitution Antenna.
The cable loss (Pg) ,the Substitution Antenna Gain (G;) and the Amplifier Gain (Pag) should be
recorded after test.
The measurement results are obtained as described below:
Power(EIRP)=Pyea+ Pag + Po + Ga

5. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15
dBi) and known input power.

6. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.
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GSM 850-ERP  22.913(a)
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Limits
Power Step Burst Peak ERP (dBm)
GSM 5 <38.45dBm (7W)
GPRS 3 <38.45dBm (7W)
EGPRS 6 <38.45dBm (7W)
Measurement result
GSM
Frequency(MHz) ER:Z;m) Po(dB) | Pag(dB) Ggg:t(zg;a C‘z;r:f:)on Puea(dBm) | Polarization
824.2 30.33 2.27 | -53.00 0.84 2.15 -17.41 H
836.6 31.97 2.26 | -53.00 0.90 2.15 -15.72 \Y
848.8 31.56 2.32 | -53.00 0.95 2.15 -16.02 H

Frequency: 836.6MHz
Peak ERP(dBm)= Pyea(-15.72dBm)+ P(2.26dB)+ Pag(-53.00dB)+G, (0.90dB)-2.15dBm

=31.97dBm

ANALYZER SETTINGS: RBW = VBW = 3MHz
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PCS1900-EIRP  24.232(b)
Limits
Power Step Burst Peak EIRP (dBm)
GSM 0 <33dBm (2W)
GPRS 3 <33dBm (2W)
EGPRS 5 <33dBm (2W)
Measurement result
GSM
Ga
Peak o
Frequency(MHz) Pa(dB) | Pag(dB) | Antenna | Puea(dBm) | Polarization
EIRP(dBm) )
Gain(dB)
1850.2 31.61 3.92 -50.00 -4.56 -19.03 \%
1880.0 31.37 3.64 -50.00 -4.43 -19.42 H
1909.8 29.77 3.61 -50.00 -4.30 -20.92 H

Frequency: 1850.2MHz
Peak EIRP(dBm)= Pea(-19.03dBm)+ P(3.92dB)+ Pag(-50.00dB)+G, (-4.56dB) =31.61dBm
ANALYZER SETTINGS: RBW = VBW = 3MHz
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A.2 EMISSION LIMT (82.1051/822.917824.238)

A.2.1 Measurement Method

The measurement procedures in TIA-603C-2004 are used.

The spectrum was scanned from 30 MHz to the 10th harmonic of the highest frequency generated
within the equipment, which is the transmitted carrier that can be as high as 1910 MHz. The
resolution bandwidth is set as outlined in Part 24.238 and Part 22.917. The spectrum is scanned
with the mobile station transmitting at carrier frequencies that pertain to low, mid and high
channels of the PCS1900 band and GSM850 band.

The procedure of radiated spurious emissions is as follows:

1. EUT was placed on a 1.5 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT
for emission measurements. The height of receiving antenna is 1.5m. The test setup refers to
figure below. Detected emissions were maximized at each frequency by rotating the EUT
through 360° and adjusting the receiving antenna polarization. The radiated emission
measurements of all non-harmonic and harmonics of the transmit frequency through the 10th
harmonic were measured with peak detector.

Receiving Antenna

Altenuatar

2. The EUT is then put into continuously transmitting mode at its maximum power level during
the test. And the maximum value of the receiver should be recorded as (Pr).
3. The EUT shall be replaced by a substitution antenna. The test setup refers to figure below.

: Signal
SA Substitute G enerator
Artenna

b E
= i T
= S | &
E § ECEiving Antenna &

=

15}
il F [ =
z - AL

In the chamber, an substitution antenna for the frequency band of interest is placed at the
reference point of the chamber. An RF Signal source for the frequency band of interest is
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connected to the substitution antenna with a cable that has been constructed to not interfere
with the radiation pattern of the antenna. A power (Pwea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the
receiver reach the previously recorded (P,). The power of signal source (Pes) is recorded. The
test should be performed by rotating the test item and adjusting the receiving antenna
polarization.

4. The Path loss (P,) between the Signal Source with the Substitution Antenna and the
Substitution Antenna Gain (G,) should be recorded after test.
A amplifier should be connected in for the test.
The Path loss (Pp) is the summation of the cable loss and the gain of the amplifier.
The measurement results are obtained as described below:
Power(EIRP)=Pyeat+ Py + Gg

5. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15
dBi) and known input power.

6. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.

A.2.2 Measurement Limit

Part 24.238 and Part 22.917 specify that the power of any emission outside of the authorized
operating frequency ranges must be attenuated below the transmitting power (P) by a factor of at
least 43 + 10 log(P) dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43
+ 10 log (P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the
specified minimum attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a
limit of -13 dBm. At 0.001 W (0 dBm) the minimum attenuation is 13 dB, which again yields a limit
of -13 dBm. In this way a translation of the specification from relative to absolute terms is carried
out.

A.2.3 Measurement Results

Radiated emissions measurements were made only at the upper, middle, and lower carrier
frequencies of the PCS1900 band (1850.2 MHz, 1880 MHz and 1909.8 MHz) and GSM850 band
(824.2MHz, 836.6MHz, 848.8MHz) . It was decided that measurements at these three carrier
frequencies would be sufficient to demonstrate compliance with emissions limits because it was
seen that all the significant spurs occur well outside the band and no radiation was seen from a
carrier in one block of the PCS1900 ,GSMB850 into any of the other blocks. The equipment must
still, however, meet emissions requirements with the carrier at all frequencies over which it is
capable of operating and it is the manufacturer's responsibility to verify this.
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Frequency Channel Frequency Range Result
GSM 850MHz Low 30MHz-10GHz Pass
Middle 30MHz-10GHz Pass
High 30MHz-10GHz Pass
GSM 1900MHz Low 30MHz-20GHz Pass
Middle 30MHz-20GHz Pass
High 30MHz-20GHz Pass
A.2.5 Sweep Table
Workin Subrange _
Frequeniy ( GHz)g RBW VBW Sweep time (s)
0.03~1 100KHz 300KHz 10
1-2 1 MHz 3 MHz 2
850MHz 2~5 1 MHz 3 MHz 3
5~8 1 MHz 3 MHz 3
8~10 1 MHz 3 MHz 3
0.03~1 100KHz 300KHz 10
1-2 1 MHz 3 MHz 2
2~5 1 MHz 3 MHz 3
1900MHz 5~8 1 MHz 3 MHz 3
8~11 1 MHz 3 MHz 3
11~14 1 MHz 3 MHz 3
14~18 1 MHz 3 MHz 3
18~20 1 MHz 3 MHz 2
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Peak Path | Antenna | Correction | Pyea(dBm) Limit Polarization
Frequency(MHz) .
ERP(dBm) | Loss Gain (dBm) (dBm)
1648.41 -46.75 3.39 -5.45 215 -46.84 -13.00 H
5769.53 -48.17 6.88 | -10.11 2.15 -47.09 -13.00 \Y
6594.00 -46.86 7.50 | -10.69 215 -45.82 -13.00 \Y
7418.21 -39.70 8.74 | -11.35 215 -39.24 -13.00 \Y
8242.28 -46.43 12.60 | -12.05 215 -49.13 -13.00 \Y
9065.20 -54.79 8.57 | -12.60 215 -52.91 -13.00 \Y
GSM Mode Channel 190/836.6MHz
Peak Path | Antenna | Correction | Pyea(dBm) Limit Polarization
Frequency(MHz) i
ERP(dBm) | Loss Gain (dBm) (dBm)
4183.06 -56.53 6.72 -8.61 215 -56.79 -13.00 H
5019.82 -53.26 6.54 -9.71 215 -52.24 -13.00 \Y
6692.65 -48.00 8.08 -10.79 215 -47 .44 -13.00 \Y
7529.77 -41.47 9.02 -11.43 215 -41.21 -13.00 \Y
8365.30 -45.30 11.06 | -12.12 2.15 -46.39 -13.00 \Y
9203.00 -54.48 8.40 -12.60 215 -52.43 -13.00 \Y
GSM Mode Channel 251/848.8MHz
Peak Path | Antenna | Correction | Pyea(dBm) Limit Polarization
Frequency(MHz) .
ERP(dBm) | Loss Gain (dBm) (dBm)
1697.70 -46.33 3.36 -5.23 215 -46.61 -13.00 \Y
5941.41 -50.08 6.79 | -10.18 2.15 -48.84 -13.00 \Y
6790.65 -53.23 8.84 | -10.89 215 -53.33 -13.00 \Y
7639.20 -48.78 9.36 | -11.54 215 -48.75 -13.00 \Y
8488.41 -53.23 10.06 | -12.19 215 -53.25 -13.00 \Y
9335.91 -55.28 8.44 | -12.60 215 -53.27 -13.00 \Y
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Frequency(MHz) Peak Path | Antenna | Pmea(dBm) Limit Polarization
EIRP(dBm) | Loss Gain (dBm)
3700.40 -44.84 5.78 -8.14 -42.48 -13.00 H
5550.45 -46.42 6.75 | -10.02 -43.15 -13.00 Y
7400.70 -41.67 8.66 | -11.34 -38.99 -13.00 \Y
9251.01 -31.43 8.54 | -12.60 -27.37 -13.00 \Y
11101.01 -52.89 8.45 | -12.40 -48.94 -13.00 V
16651.11 -50.95 10.35 | -12.40 -48.90 -13.00 \Y
GSM Mode Channel 661/1880.0MHz
Frequency(MHz) Peak Path | Antenna | Pmea(dBm) Limit Polarization
EIRP(dBm) | Loss Gain (dBm)
3760.04 -47.03 6.47 -8.21 -45.29 -13.00 \%
5640.17 -45.93 6.79 | -10.06 -42.66 -13.00 H
7519.65 -40.47 9.02 | -1142 -38.07 -13.00 V
9399.95 -36.82 8.22 | -12.60 -32.44 -13.00 H
11280.22 -52.66 8.23 | -12.40 -48.49 -13.00 H
13160.30 -50.12 8.57 | -13.46 -45.23 -13.00 H
GSM Mode Channel 810/1909.8MHz
Frequency(MHz) Peak Path | Antenna | Pyea(dBm) Limit Polarization
EIRP(dBm) | Loss Gain (dBm)
3819.54 -46.30 6.22 -8.28 -44.24 -13.00 H
5729.24 -42.45 6.84 | -10.09 -39.20 -13.00 \Y
7639.10 -41.58 9.36 | -11.54 -39.40 -13.00 \Y,
9548.64 -33.35 8.58 | -12.58 -29.35 -13.00 \Y,
11459.10 -47.99 8.26 | -12.40 -43.85 -13.00 H
15278.87 -45.98 8.69 | -13.44 -41.23 -13.00 H
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A.3 CONDUCTED EMISSION (815.107815.207)

The measurement procedure in ANSI C63.4-1003 is used. Conducted Emission is measured with
travel charger.

A.3.1 Limit
L Conducted Limit (dBuV)
Frequency of Emission (MHZz) -
Quasi -Peak Average
0.15-0.5 66 to 56* 56 to 46*
05-5 56 46
5-30 60 50

* Decreases with logarithm of the frequency

A.3.2 Measurement result

GSM850MHz-AES5

Lewvel [dEp™~]
[={m}

Freguency [Hz]
e PMES 04499 Gac1_fin QF
. MMES D4499 2801 _fin A
MES 04499 SaC1 _pre P
MES 04499 SEC1_pre e
LIk EM S5022 W P “altage GIF Limit
Likd EM SSO22 W a0 “raltage A Limmit

MEASUREMENT RESULT: "04499_G8C1_fin QP"

Frequency Level Transd Limit Margin Line PE
MHz dBpv dB  dBupVv dB

0.172500 50.80 10.2 65 141 L1 GND
0.370500 38.40 10.2 59 201 N GND
2.091821 39.50 10.2 56 165 L1 GND
2.849839 41.50 10.2 56 145 L1 GND
5.133525 38.00 10.3 60 220 L1 GND
16.328339 34.20 10.6 60 258 L1 GND
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MEASUREMENT RESULT: "04499_G8CL1_fin AV"

Frequency Level Transd Limit Margin Line PE
MHz dBpv dB dBuVv dB

0.280500 37.10 10.2 51 13.7 L1 GND
0.645000 33.30 10.2 46 127 L1 GND
1.009500 32.80 10.2 46 132 L1 GND
3.164519 35.60 10.2 46 104 L1 GND
5.184988 29.20 10.3 50 208 L1 GND
16.657363 24.70 10.6 50 253 L1 GND

GSM850MHz-AE6

Lewvel [dEp™-]
= T e N e .S

7O f----d------- B e e R EE R e e EE T T

0 fo--_d T
sO e d s O S

A0 fF----dooooo-C 1T oN % R JU S S U P

10 f----do--o-o- Bk T S S S P

o :
150k SO0k SO0k 1 P 2k Sk Shel T 10 SOk

e FMES 04499 SSsSC2_ fin QP
+ FES 04499 SESC2 hin A0
FMES 04499 SSSC2 _pre P
—— MES 04499 SSSC2 _pre S5
LIk EM SS0232 % a5 ~woltage QP Limit
LIk EM SS022 5 an soltage &5 Lirmit

MEASUREMENT RESULT: "'04499_G85C2_fin QP"

Frequency Level Transd Limit Margin Line PE
MHz dBpv dB dBuVv dB

0.150000 49.80 10.2 66 16.2 L1 GND
0.604500 28.20 10.2 56 278 N GND
2.112792 39.90 10.2 56 161 N GND
2.231944 42.00 10.2 56 140 L1 GND
6.235799 32.70 10.4 60 273 L1 GND
11.232783 18.80 104 60 412 N GND
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MEASUREMENT RESULT: "'04499_G85C2_fin AV"

Frequency Level Transd Limit Margin Line PE
MHz dBpv dB dBuVv dB

0.303000 35.50 10.2 50 147 L1 GND
0.757500 30.00 10.2 46 16.0 L1 GND
2.102280 30.90 10.2 46 151 L1 GND
2.311244 28.10 10.2 46 179 L1 GND
5.396054 21.40 10.3 50 286 L1 GND
12.661141 13.00 10.4 50 370 L1 GND

GSM850MHz-AE7

Lewvel [dBp«-]
20

Fo

S0

40

20

20

o H H H H H H HE
150k SO0k SO0k 1 hi 2 =ha Sha T ha 1 0m S0m
Frequency [Hz]

3 MES 04499 _GS5C3_fin GF

+ MES 04499 S85C3_fin A%

MES 04409 _SS5C3_pre PR

MES 04400 S850C3_pre A

Likd ER 55022 W QF waltage QP Limit
Likd ER 55022 W A woltage 2 Limit

MEASUREMENT RESULT: "'04499_G85C3_fin QP"

Frequency Level Transd Limit Margin Line PE
MHz dBpv dB dBuVv dB

0.163500 58.10 10.2 65 72 L1 GND

0.402000 40.30 10.2 58 175 N GND
0.510000 36.80 10.2 56 192 N GND
1.684500 30.40 10.2 56 256 N GND
1.792500 30.40 10.2 56 256 N GND
2.807516 33.50 10.2 56 225 N GND
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MEASUREMENT RESULT: "'04499_G85C3_fin AV"

Frequency Level Transd Limit Margin Line PE

MHz dBuv dB  dBpv dB
0.163500 41.80 10.2 55 135 N GND
0.213000 42.50 10.2 53 105 N GND
0.267000 36.70 10.2 51 145 N GND
2.864089 17.80 10.2 46 282 N GND

2.921801 23.60 10.2 46 224 L1 GND
3.309804 27.10 10.2 46 189 L1 GND

PCS1900MHz-AES

Lewvel [dBEp™~]
=0

o

&0

=0

A0

30

20

10

150k S00k SO0k T haA 2MaA ShA E=10] A TORA S0rA
Frequency [Hz]

P MES 04499_G19C1_fin QP
3 FMES 04499 S193C1 fin an
MES 04499 G19C1 _pre P
FMES 04499 G19C1 _pre a0
LIk ER S5022 %W 0F “altage @IP Limit
LIk ER 55022 %W A waltage A Limit

MEASUREMENT RESULT: ""04499_G19C1_fin QP"

Frequency Level Transd Limit Margin Line PE
MHz dBpv dB dBuVv dB

0.172500 50.60 10.2 65 143 L1 GND
0.519000 37.60 10.2 56 184 L1 GND
2.050503 37.40 10.2 56 186 N GND
3.196243 39.20 10.2 56 168 N GND
5.133525 36.20 10.3 60 238 N GND
18.869387 34.10 10.5 60 259 N GND
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MEASUREMENT RESULT: '04499_G19C1_fin AV"

Frequency Level Transd Limit Margin Line PE
MHz dBpv dB dBuVv dB

0.280500 27.30 10.2 51 235 N GND
0.568500 33.30 10.2 46 127 L1 GND
1.014000 32.50 10.2 46 135 L1 GND
3.244427 35.00 10.2 46 110 L1 GND
5.133525 29.30 10.3 50 207 L1 GND
16.740650 20.80 10.6 50 292 L1 GND

PCS1900MHz-AE6

Level [dEp™]
80

Fa

[=1u]

[=1u]

<40

30

20

10

150k 200k SO0k 1 kA 2k 3k Sl A 100 20
Frequency [Hz]

}{ MES 044991902 fin QP
- MES 04499 S190C2 fin A5

MES 04499 S1902 _pre PR
—— MES 04499 1902 _pre A0
LIk EM S50Z72 ~ QP “saltage QF Limit
Likl ER SS022 % a5 “soltage &5 Limit

MEASUREMENT RESULT: ""04499_G19C2_fin QP"

Frequency Level Transd Limit Margin Line PE
MHz dBpv dB dBuVv dB

0.154500 49.90 10.2 66 159 L1 GND
0.388500 37.00 10.2 58 211 L1 GND
2.060755 38.00 10.2 56 180 N GND
2.231944 40.60 10.2 56 154 N GND
5.184988 29.60 10.3 60 304 N GND
12.980851 19.90 10.4 60 40.1 N GND
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MEASUREMENT RESULT: '04499_G19C2_fin AV"

Frequency Level Transd
MHz dBuv
0.303000 32.70 10.2
0.699000 25.30 10.2
1.212000 22.60 10.2
2.081414 24.50 10.2
2.288304 32.50 10.2
5.236968 24.60 10.3

PCS1900MHz-AE7

Limit Margin

dB  dBuVv
50 175
46 20.7
46 234
46 215
46 135
50 254

Line
dB

PE

GND
GND
GND
GND
GND
GND

No.2011TAR420
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j={m]

O

=0

f=1m )

A0

= lm]

=20

10

[}

Leveal [dEp™~]

1 Pl

Frequency [H=x]

2

Skl

RMES 04499 S19C3 fin P
MRMES 04499 S190C3fin AN
FRES 04499 S19C5 pre PR

LI Er

LIMA ER SS022 S a0

FMES 04499 S190C3 pre An
S5022 W P

woltage QOF Limit
wwoltage A8 Lirmit

MEASUREMENT RESULT: ""04499_G19C3_fin QP"

Frequency Level Transd
MHz dBuv
0.159000 60.70 10.2
0.451500 38.20 10.2
0.501000 38.30 10.2
2.276919 39.50 10.2
2.835661 41.20 10.2
3.549172 36.10 10.2

Limit Margin

dB  dBupVv
66 4.9
57 18.7
56 17.7
56 16.5
56 14.8
56 19.9

Line
dB

L1
N
N
L1
L1
N

PE

GND
GND
GND
GND
GND
GND
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MEASUREMENT RESULT: '04499_G19C3_fin AV"

Frequency
MHz

0.159000
0.213000
1.878000
2.835661
2.936410
3.549172

Level Transd Limit

dBuv

36.80
39.60
26.60
29.20
33.30
28.10

10.2
10.2
10.2
10.2
10.2
10.2

dB

Margin
dBuv

56 18.7
53 135
46 19.4
46 16.8
46 12.7
46 17.9

Line
dB

L1
N
N
N
L1
L1

PE

GND
GND
GND
GND
GND
GND

No0.2011TAR420
Page29 of 62
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A.4 FREQUENCY STABILITY (82.1055/824.235)

A.4.1 Method of Measurement

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make

measurements with the EUT in a “call mode”. This is accomplished with the use of R&S CMU200

DIGITAL RADIO COMMUNICATION TESTER.

1. Measure the carrier frequency at room temperature.

2. Subject the EUT to overnight soak at -30°C.

3. With the EUT, powered via nominal voltage, connected to the CMU200 and in a simulated call
on channel 661 for PCS 1900, channel 190 for GSM850 measure the carrier frequency. These
measurements should be made within 2 minutes of Powering up the EUT, to prevent
significant self-warming.

4. Repeat the above measurements at 10°C increments from -30°C to +50°C. Allow at least 1 1/2
hours at each temperature, unpowered, before making measurements.

5. Remeasure carrier frequency at room temperature with nominal voltage. Vary supply voltage
from minimum voltage to maximum voltage, in 0.1Volt increments remeasuring carrier
frequency at each voltage. Pause at nominal voltage for 1 1/2 hours unpowered, to allow any
self-heating to stabilize, before continuing.

6. Subject the EUT to overnight soak at +50°C.

7. With the EUT, powered via nominal voltage, connected to the CMU200 and in a simulated call
on the centre channel, measure the carrier frequency. These measurements should be made
within 2 minutes of Powering up the EUT, to prevent significant self-warming.

8. Repeat the above measurements at 10 C increments from +50°C to -30°C. Allow at least 1 1/2
hours at each temperature, unpowered, before making measurements.

9. At all temperature levels hold the temperature to +/- 0.5°C during the measurement procedure.

A.4.2 Measurement Limit

A.4.2.1 For Hand carried battery powered equipment

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1
ppm of the received frequency from the base station. This accuracy is sufficient to meet Sec.
24.235, Frequency Stability. The frequency stability shall be sufficient to ensure that the
fundamental emission stays within the authorized frequency block. As this transceiver is
considered "Hand carried, battery powered equipment" Section 2.1055(d)(2) applies. This requires
that the lower voltage for frequency stability testing be specified by the manufacturer. This
transceiver is specified to operate with an input voltage of between 3.5VDC and 4.2VDC, with a
nominal voltage of 3.8VDC. Operation above or below these voltage limits is prohibited by
transceiver software in order to prevent improper operation as well as to protect components from
overstress. These voltages represent a tolerance of -10 % and +12.5 %. For the purposes of
measuring frequency stability these voltage limits are to be used.

A.4.2.2 For equipment powered by primary supply voltage

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1
ppm of the received frequency from the base station. This accuracy is sufficient to meet Sec.
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24.235, Frequency Stability. The frequency stability shall be sufficient to ensure that the
fundamental emission stays within the authorized frequency block. For this EUT section
2.1055(d)(1) applies. This requires varying primary supply voltage from 85 to 115 percent of the

nominal value for other than hand carried battery equipment.

A.4.3 Measurement results

GSM 850
Frequency Error vs Voltage
Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.5 -9 0.017
3.8 -10 0.019
4.2 -10 0.019

Frequency Error vs Temperature

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-30 -12 0.023
-20 -12 0.023
-10 -10 0.019
0 -9 0.017
10 -9 0.017
20 -9 0.017
30 -10 0.019
40 -12 0.023
50 -12 0.023
PCS 1900
Frequency Error vs Voltage
Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.5 -43 0.069
3.8 -42 0.067
4.2 -40 0.064

Frequency Error vs Temperature

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-30 -43 0.069
-20 -43 0.069
-10 -42 0.067

0 -40 0.064
10 -40 0.064
20 -40 0.064
30 -42 0.067
40 -43 0.069
50 -43 0.069
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(§2.1049(h)(i))

A.5.1 Occupied Bandwidth Results
Similar to conducted emissions; occupied bandwidth measurements are only provided for selected
frequencies in order to reduce the amount of submitted data. Data were taken at the extreme and
mid frequencies of PCS1900 band and GSM850 band. The table below lists the measured -20dBc
BW. Spectrum analyzer plots are included on the following pages.

GSM 850(-20dBc)

Frequency(MHz) Occupied Bandwidth (-20dBc BW)( kHz)
824.2 270.833
836.6 272.435
848.8 272.435
GSM 850
Channel 128-Occupied Bandwidth (-20dBc BW)
® tRBW 5 k:z Marker 1 [T1 ] .
R:: 30 dBm Att 55 dB * SWT} 300 ms ”dBBTiZLT&SSiZLOZzi !Zz
A e

20

R

iy

1-71 dBm
824.065384615 MHz

10

/

K

Temp 1 ngB}
7-46 dBm
824.336217949 MHZ |1y,

o

—-10

L

—-30.

kat\ﬂv\wuv i 3DB

-40

-50

—-60

=70

Center 824.2 MHz

Date: 1.JUL.2011 06:34:52

100 kHz/

Span 1 MHz
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Channel 190-Occupied Bandwidth (-20dBc BW)

® “RBW 5 KHz Marker 1 [T1 ]
“VBW 10 kHz 27.49 dBm
Ref 30 dBm Att 55 dB  “SWT 300 ms 836.588782051 MHz
30 v ndB [T1] 20.00 dB
Mw BW 272.435897436 kHz
Lo | " Temp 1 [T1 ndB]
1-40 dBm
4 836.465384615 MHz
10 T2 Temp |2 [T1 ngdB]
.84 dBm

836.737820513 MHz | 1pr

—-30.

-50.

Center 836.6 MHz 100 kHz/ Span 1 MHz

Date: 1.JUL.2011 06:35:20

Channel 251-Occupied Bandwidth (-20dBc BW)

® “RBW 5 KHz Marker 1 [T1 ]
“VBW 10 KHz 27.34 dBm

Ref 30 dBm Att 55 dB “SWT 300 ms 848.785576923 MHz
1

30 ndB [[T1] 2¢.00 dB

BW 272.435897436 kHz

20 Temp |1 [T1 ndB]
-15 dBm
848.666981179 MHz
L1o s Temp 2 [T1 ndB]
.28 dBm
848.939423077 MHZ |1pe

=30

=
]

-50.

-60

-70

Center 848.8 MHz 100 kHz/ Span 1 MHz

Date: 1.JUL.2011 06:35:47
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Frequency(MHz)

Occupied Bandwidth (-20dBc BW)( kHz)

1850.2

270.833

1880.0

259.615

1909.8

272.435

PCS 1900

Channel 512-Occupied Bandwidth (-20dBc BW)

Ref 30 dBm

Att 55 dB

“RBW 5 kHz
“VBW 10 kHz
*SWT 300 ms

Marker 1 [T1 ]

30

Lol

25.55 dBm
1.850268910 GHz

ndB [T1] 2¢.00 dB
BW 270.833333333 kHz

[ A]

Temp 1 [T1 ndB]

20

10

p

5.80 dBm
1.850063782 GHz
Temp [T1 ndB]

i

.20 dBm

1.850334615 GHz |1pe

o

{

—-10

"y

RO P
-30

-40

-50

LTIPRIT I

[—-60

=70

Center 1.8502 GHz

Date: 1.JUL.2011 06:48:00

100 kHz/

Span 1 MHz
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Channel 661-Occupied Bandwidth (-20dBc BW)

® “RBW 5 KHz Marker 1 [T1 ]
“VBW 10 KHz 26.48 dBm
Ref 30 dBm Attt 55 dB “SWT 300 ms 1.879998397 GHz
30 F ndB [T1] 20.00 dB

BW 259.615384615 kHz

20 .um"m\dlhll Temp 1 [T1 ndB]

1-13 dBm
4 1.87986(4987 GHz
10 by > Temp |2 [T1 ndB]
.29 dBm
1.88012¢603 GHz | 1pg
o
-10

—-30.

I--40

-50.

-70

Center 1.88 GHz 100 kHz/ Span 1 MHz

Date: 1.JUL.2011 06:48:27

Channel 810-Occupied Bandwidth (-20dBc BW)

® “RBW 5 KHz Marker 1 [T1 ]
*VBW 10 kHz 25.44 dBm
Ref 30 dBm Att 55 dB “SWT 300 ms 1.909828846 GHz
30 I ndB [T1] 2(-00 dB

v

L% BW 272.435897436 kHz
AM'M (I} Temp |1 [T1 ndB]

20 i v

4.65 dBm
1 PK .90966(577 GHz
|10 Temp 2 [T1 ndE]}

4.98 dBm
909933013 GHz | 1pe

-10 erwf 4“ﬁw
[--20 EXT

—-30.

=
o
[

[

I--40

-50.

[—-60

-70

Center 1.9098 GHz 100 kHz/ Span 1 MHz

Date: 1.JUL.2011 06:48:55
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A.6 EMISSION BANDWIDTH  (§22.917(b)/§24.238(b))

A.6.1Emission Bandwidth Results

Similar to conducted emissions; Emission bandwidth measurements are only provided for
selected frequencies in order to reduce the amount of submitted data. Data were taken at the
extreme and mid frequencies of PCS1900 band and GSM850 band. Table below lists the
measured -26dBc BW. Spectrum analyzer plots are included on the following pages.

GSM 850(-26dBc)

Frequency(MHz) Occupied Bandwidth (—26dBc BW)( kHz)
824.2 310.897
836.6 312.500
848.8 315.705
GSM 850
Channel 128-Occupied Bandwidth (-26dBc BW)
@ S

30 ndB [T1] 2¢.00 dB
M BW 310.897434897 kHz
) 1l Temp |1 [T1 ndB]
.69 dBm
824.044551282 MHz
L 10 { Temp [T1 ndB]
. - 1.92 dBm
824.355448718 MHz [p;
I-10 n/f \I\'Wl
--20 MAW MM EXT
an 1 %»VAAwa“q

-40

-50

—-60

=70

Center 824.2 MHz 100 kHz/ Span 1 MHz

Date: 1.JUL.2011 06:36:16
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Channel 190-Occupied Bandwidth (-26dBc BW)

® “RBW 5 KHz Marker 1 [T1 ]
“VBW 10 kHz 27.27 dBm
Ref 30 dBm Att 55 dB “SWT 300 ms 836.583974359 MHz

1
30 v ndB [T1] 26.00 dB
ww BW 312.500009000 kHz
2o | Temp |1 [T1 ndB]

1.04 dBm
4 836.444551282 MHz

10 Temp_|2_[T1 ndB]
.34 dBm

T (r2

836.757051282 MHZ | 1pp

. ay

—-30.

-50.

Center 836.6 MHz 100 kHz/ Span 1 MHz

Date: 1.JUL.2011 06:36:43

Channel 251-Occupied Bandwidth (-26dBc BW)

® “RBW 5 KHz Marker 1 [T1 ]
“VBW 10 KHz 27.42 dBm

Ref 30 dBm Att 55 dB “SWT 300 ms 848.800000000 MHz

30 ndB [T1] 24.00 dB
BW 315.705124205 kHz

20 Temp |1 [T1 ndB]
1.17 dBm
848.641346154 MHz
|10 " b Temp 2 [T1 ndB}
.24 dBm
848.957051282 MHZ |1pe

=
]

"y o

=30

-50.

-60

-70

Center 848.8 MHz 100 kHz/ Span 1 MHz

Date: 1.JUL.2011 06:37:11
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Frequency(MHz)

Occupied Bandwidth (~26dBc BW)( kHz)

1850.2

314.102

1880.0

312.500

1909.8

315.705

PCS 1900

Channel 512-Occupied Bandwidth (-26dBc BW)

“RBW 5 kHz
“VBW 10 kHz

Marker 1 [T1 ]

24.54 dBm

Ref 30 dBm Att 55 dB “SWT 300 ms 1.850265705 GHz
30 1 ndB [T1] 2¢.00 dB
I BW 314.102564103 kHz
'Mw‘h Temp 1 [T1 ndB]
20
r v -0.82 dBm
SNEN 1.850042949 GHz
MEl |, Temp 2 [T1 ndB}
-1.85 dBm
> 1.850357051 GHz
i /I \
—-10

-50

[—-60

=70

Center 1.8502 GHz

Date: 1.JUL.2011 06:49:24

100 kHz/

Span 1 MHz

TOF

EXT
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Channel 661-Occupied Bandwidth (-26dBc BW)

® “RBW 5 KHz Marker 1 [T1 ]
*VBW 10 kHz 25.54 dBm
Ref 30 dBm Att 55 dB “SWT 300 ms 1.880004808 GHz
30 ndB [T1] 26.00 dB
h BW 312.500009000 kHz
A4 Temp |1 [T1 ndB: | A
20 T i p |1 [ 1
-(-40 dBm
4 1.879844949 GHz
10 Temp_|2_[T1 ndB]
-9.64 dBm
V. T2 1.880154449 GHz |1pp
o
-10

—-30.

I--40

-50.

-70

Center 1.88 GHz 100 kHz/ Span 1 MHz

Date: 1.JUL.2011 06:49:51

Channel 810-Occupied Bandwidth (-26dBc BW)

® “RBW 5 KHz Marker 1 [T1 ]

*VBW 10 kHz 25.24 dBm

Ref 30 dBm Att 55 dB “SWT 300 ms 1.909820833 GHz

30 3 ndB [T1] 26.00 dB

1 BW 315.705124205 kHz

2o ) Temp 1 [T1 ndB]

-(¢-82 dBm

1.909641346 GHz
L1 Temp-2 FT1-ndel

-0.54 dBm
909957051 GHz | 1pe

h W
--20 ) Ml EXT

—-30.

-
N
[

I--40

-50.

[—-60

-70

Center 1.9098 GHz 100 kHz/ Span 1 MHz

Date: 1.JUL.2011 06:50:18
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A.7 BAND EDGE COMPLIANCE (822.917(b)/824.238(b))

GSM 850
LOW BAND EDGE BLOCK-A (GSM850)-Channel 128

® “RBW 5 KHz Marker 1 [T1 ]
*VBW 10 kHz -14.62 dBm
Ref 0 dBm Att 25 dB “SWT 300 ms 823.998397436 MHz
)
224
1 A i
MED | ,, IWJ“

)VPIW TDF
=30

-40
I--50 A EXT

308
“lI\I‘W\Jd Mn. M“A.MMWM

UL

EKGO Tl .IJ ll

=70

--80.

—-90

-100

Center 823.5 MHz 100 kHz/ Span 1 MHz

Date: 1.JUL.2011 06:37:40

HIGH BAND EDGE BLOCK-C (GSM850) —Channel 251

® “RBW 5 KHz Marker 1 [T1 ]
*VBW 10 kHz -13.97 dBm
Ref 0O dBm Att 25 dB “SWT 300 ms 849.019230769 MHz
0
L
27
.
[VIEW
TDF
-30

-40 ’\'\‘L\L‘
I--50 Wy EXT
,

-100

Center 849.5 MHz 100 kHz/ Span 1 MHz

Date: 1.JUL.2011 06:38:09
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PCS 1900
LOW BAND EDGE BLOCK-A (PCS-1900)-Channel 512

® “RBW 5 KHz Marker 1 [T1 ]
*VBW 10 kHz -16.73 dBm
Ref O dBm Att 25 dB “SWT 300 ms 1.850000000 GHz
0
L
-10 2224

ME | _,, HfJHP1ﬂ
TDF
-30 1

--50 MM EXT
i ¥
MHAMWWMWW

=70

--80.

-90

-100

Center 1.8495 GHz 100 kHz/ Span 1 MHz

Date: 1.JUL.2011 06:50:47

HIGH BAND EDGE BLOCK-C (PCS-1900) —Channel 810

® “RBW 5 KHz Marker 1 [T1 ]
*VBW 10 kHz -16.65 dBm
Ref O dBm Att 25 dB “SWT 300 ms 1.910011218 GHz
0
L
27

) HM
l-s0 b EXT
L U

Center 1.9105 GHz 100 kHz/ Span 1 MHz

Date: 1.JUL.2011 06:51:16
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A.8 CONDUCTED SPURIOUS EMISSION  (82.1057/822.917/824.238)

A.8.1 Measurement Method

The following steps outline the procedure used to measure the conducted emissions from the

EUT.

1. Determine frequency range for measurements: From CFR 2.1057 the spectrum should be
investigated from the lowest radio frequency generated in the equipment up to at least the
10th harmonic of the carrier frequency. For the equipment of PCS1900 band, this equates to a
frequency range of 30 MHz to 19.1 GHz, data taken from 30 MHz to 20 GHz. For GSM850,
data taken from 30 MHz to 10 GHz.

2. Determine EUT transmit frequencies: below outlines the band edge frequencies pertinent to
conducted emissions testing.

GSMB850 Transmitter

Channel Frequency (MHz)
128 824.2
190 836.6
251 848.8

PCS1900 Transmitter

Channel Frequency (MHz)
512 1850.2
661 1880.0
810 1909.8

A. 8.2 Measurement Limit

Part 24.238 and Part 22.917 specify that the power of any emission outside of the authorized
operating frequency ranges must be attenuated below the transmitting power (P) by a factor of at
least 43 + 10 log(P) dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43
+ 10 log (P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the
specified minimum attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a
limit of -13 dBm. At 0.001 W (0 dBm) the minimum attenuation is 13 dB, which again yields a limit
of -13 dBm. In this way a translation of the specification from relative to absolute terms is carried
out.
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A. 8.3 Measurement result

GSM850

A.8.3.1 Channel 128: 30MHz — 1GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

Date:

A.8.3.2 Channel 128: 1GHz — 2.5GHz

Ref 33 dBm

Att

25 dB

“RBW 1 MHz
VBW 3 MHz
SWT 2.5 ms

Marker 1 [T1 ]
34.43 dBm
8251897435897 MHz

No0.2011TAR420
Page43 of 62

|

30

LA

2%2

-20

EXT

—-30.

bmvddkwvaWAM#

I--40

-50.

-60

Start 30 MHz

1.JUL.2011 06:38:38

Spurious emission limit —13dBm.

®

Date:

Ref 33 dBm

Att

25 dB

97 MHz/

“RBW 1 MHz
VBW 3 MHz
SWT 5 ms

Stop 1 GHz

Marker 1 [T1 ]
-26.30 dBm
2.394230769 GHz

|

30

LA

20

10

o

%4

EXT

-50.

Start 1 GHz

1.JUL.2011 06:39:06

150 MHz/

Stop 2.5 GHz
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A.8.3.3 Channel 128: 2.5GHz — 7.5GHz

Spurious emission limit —13dBm.

®

Ref 33 dBm

Att

25 dB

“RBW 1 MHz
VBW 3 MHz
SWT 30 ms

Marker 1 [T1 ]
-23.67 dBm
7.067307692 GHz

|

30

20

10

o

I--40

-50.

Start 2.5 GHz

Date: 1.JUL.2011 06:39:35

A.8.3.4 Channel 128: 7.5GHz —-10GHz

Spurious emission limit —13dBm.

®

Ref 33 dBm

Att

25 dB

500 MHz/

“RBW 1 MHz
VBW 3 MHz
SWT 20 ms

Stop 7.5 GHz

Marker 1 [T1 ]
-21.30 dBm
9.919871795 GHz

|

30
20

1 PK

[VIEW
10
O

%4

-20

I--40

-50.

Start 7.5 GHz

Date: 1.JUL.2011 06:40:03

250 MHz/

Stop 10 GHz

No.2011TAR420
Paged44 of 62

LA

EXT

LA

EXT
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A.8.3.5 Channel 190: 30MHz — 1GHz
Spurious emission limit —13dBm
NOTE: peak above the limit line is the carrier frequency.

Date:

Ref 33 dBm

Att 25 dB

“RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz

34.52 dBm

SWT 2.5 ms 838.333333333 MHz

|

30

20

2%2

-20

—-30.

A A A AP A Al
J

I--40

-50.

[—-60

Start 30 MHz

1.JUL.2011 06:40:32

97 MHz/

A.8.3.6 Channel 190: 1GHz —2.5GHz
Spurious emission limit —13dBm

®

Date:

Ref 33 dBm

Att 25 dB

Stop 1 GHz

“RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz
SWT 5 ms

-23.68 dBm
1.728365385 GHz

|

30

20

10

o

T
(AT, T

-50.

Start 1 GHz

1.JUL.2011 06:41:01

150 MHz/

Stop 2.5 GHz

No0.2011TAR420
Page45 of 62

[ A]

EXT

[ A]

EXT
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A.8.3.7 Channel 190: 2.5GHz —7.5GHz

Spurious emission limit —13dBm

®

Att

25 dB

“RBW 1 MHz
VBW 3 MHz
SWT 30 ms

No.2011TAR420
Page46 of 62

Marker 1 [T1 ]
-23.77 dBm
6.322115385 GHz

|

LA

Ref 33 dBm
30
20
1 PY]
VIEW
10
o
2557
-20

EXT

I--40

-50.

Start 2.5 GHz

Date: 1.JUL.2011 06:41:29

A.8.3.8 Channel 190: 7.5GHz —-10GHz

Spurious emission limit —13dBm

Ref 33 dBm

Att

25 dB

500 MHz/

“RBW 1 MHz
VBW 3 MHz
SWT 20 ms

Stop 7.5 GHz

Marker 1 [T1 ]
-21.50 dBm
9.110576923 GHz

|

30

LA

20

2%2

-20

—-30.

EXT

I--40

-50.

-60

Start 7.5 GHz

Date: 1.JUL.2011 06:41:58

250 MHz/

Stop 10 GHz
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A.8.3.9 Channel 251: 30MHz — 1GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 34.54 dBm

Ref 33 dBm Att 25 dB SWT 2.5 ms 850.769230769 MHz

|

30

20

2%2

EXT
-20

—-30.

I--40

-50.

[—-60

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 1.JUL.2011 06:42:27

A.8.3.10 Channel 251: 1GHz — 2.5GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -26.57 dBm

Ref 33 dBm Att 25 dB SWT 5 ms 1.716346154 GHz

|

30

20

10

o

EXT

-50.

Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 1.JUL.2011 06:42:55
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A.8.3.11 Channel 251:2.5GHz — 7.5GHz

Spurious emission limit —13dBm.

®

Ref 33 dBm

Att

25 dB

“RBW 1 MHz
VBW 3 MHz
SWT 30 ms

Marker 1 [T1 ]
-24.17 dBm
5.608974359 GHz

|

30

20

10

o

I--40

-50.

Start 2.5 GHz

Date: 1.JUL.2011 06:43:24

A.8.3.12 Channel 251: 7.5GHz — 10GHz

Spurious emission limit —13dBm.

Ref 33 dBm

Att

25 dB

500 MHz/

“RBW 1 MHz
VBW 3 MHz
SWT 20 ms

Stop 7.5 GHz

Marker 1 [T1 ]
-21.39 dBm
9.338942308 GHz

|

30

20

2%2

-20

—-30.

I--40

-50.

-60

Start 7.5 GHz

Date: 1.JUL.2011 06:43:52

250 MHz/

Stop 10 GHz

No.2011TAR420
Page48 of 62

LA

EXT

LA

EXT
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A.8.3.13 Idle mode: 30MHz — 1GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -29.67 dBm
Ref 33 dBm Att 25 dB SWT 2.5 ms 877.195512821 MHz
[ 30 |
20
10
TDF
o
2%2
EXT
-20
3DB
1
I--30 Y
bt b iAok
AR AT AN NS i el
I--40
-50.
-60
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 1.JUL.2011 06:44:21
A.8.3.14 Idle mode: 1GHz — 2.5GHz
Spurious emission limit —13dBm.
® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -25.40 dBm
Ref 33 dBm Att 25 dB SWT 5 ms 1.728365385 GHz
a0 ]
20
10
TDF
o
2%2
EXT
—-20
1 D
-30. J (DRI W . MMH«MMW“
P TSR T
K T I YWY Y
I--40
-50.
-60
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 1.JUL.2011 06:44:49
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A.8.3.15 Idle mode: 2.5GHz — 7.5GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -23.50 dBm

Ref 33 dBm Att 25 dB SWT 30 ms 5.673076923 GHz

|

30

20

10

o

EXT

I--40

-50.

Start 2.5 GHz 500 MHz/ Stop 7.5 GHz

Date: 1.JUL.2011 06:45:18

A.8.3.16 Idle mode: 7.5GHz — 10GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -21.27 dBm
Ref 33 dBm Att 25 dB SWT 20 ms 9.943910256 GHz
[ 30 |
20
1P
VIEW
10
TDF
o
2557
1 |ExT
0 | Alorling
A A o 3D
AL bAoA AMAANA G bl i AR ap AN
I--30
I--40
I--50
-60
Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: 1.JUL.2011 06:45:46
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PCS1900

A.8.3.17 Channel 512: 30MHz — 1GHz

Spurious emission limit —13dBm.

®

Ref

33 dBm

Att

25 dB

“RBW 1 MHz
VBW 3 MHz
SWT 2.5 ms

No0.2011TAR420
Page51 of 62

Marker 1 [T1 ]
-26.29 dBm
886.522435897 MHz

|

30

LA

20

10

o

EXT

-50.

Start

30 MHz

Date: 1.JUL.2011 06:51:45

A.8.3.18 Channel 512: 1GHz — 2.5GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

®

Ref

33 dBm

Att

25 dB

97 MHz/

“RBW 1 MHz
VBW 3 MHz
SWH 5 ms

Stop 1 GHz

Marker 1 [T1 ]
31.99 dBm
1.850961538 GHz

|

LA

20

10

o

%4

—-30.

EXT

I--40

-50.

Start 1 GHz

Date: 1.JUL.2011 06:52:13

150 MHz/

Stop 2.5 GHz
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A.8.3.19 Channel 512: 2.5GHz — 7.5GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -23.91 dBm
Ref 33 dBm Att 25 dB SWT 30 ms 7.483974359 GHz
L 30 |
I-20
[VIEW
10
TDF
o
2%2
EXT
I--20 1

I--40

-50.

Start 2.5 GHz 500 MHz/ Stop 7.5 GHz

Date: 1.JUL.2011 06:52:41

A.8.3.20 Channel 512: 7.5GHz —10GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -21.44 dBm

Ref 33 dBm Att 25 dB SWT 20 ms 9.995993590 GHz

|

30

20

10

o

EXT

I--40

-50.

Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: 1.JUL.2011 06:53:10
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A.8.3.21 Channel 512: 10GHz —15GHz
Spurious emission limit —13dBm.

®

Ref 33 dBm Att 25 dB

“RBW 1 MHz
VBW 3 MHz
SWT 30 ms

No.2011TAR420
Page53 of 62

Marker 1 [T1 ]
-18.52 dBm
11.979166667 GHz

|

30

LA

20

10

o

EXT

I--40

-50.

Start 10 GHz

Date: 1.JUL.2011 06:53:38

A.8.3.22 Channel 512: 15GHz —20GHz
Spurious emission limit —13dBm.

®

Ref 33 dBm Att 25 dB

500 MHz/

“RBW 1 MHz
VBW 3 MHz
SWT 30 ms

Stop 15 GHz

Marker 1 [T1 ]
-15.78 dBm
18.581730769 GHz

|

30

LA

20

10

o

%4

{
|
%

EXT

—-30

I--40

-50.

Start 15 GHz

Date: 1.JUL.2011 06:54:06

500 MHz/

Stop 20 GHz
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A.8.3.23 Channel 661: 30MHz — 1GHz
Spurious emission limit —13dBm
NOTE: peak above the limit line is the carrier frequency.

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -31.34 dBm

Ref 33 dBm Att 25 dB SWT 2.5 ms 939.375000000 MHz

|

30

20

2%2

EXT
-20

—-30.

I--40

-50.

[—-60

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 1.JUL.2011 06:54:35

A.8.3.24 Channel 661: 1GHz —2.5GHz
Spurious emission limit —13dBm

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 31.63 dBm

Ref 33 dBm Att 25 dB SWT p ms 1.882211538 GHz

|

30

20

10

o

EXT

A AMAMAFIA-Arid ARNAAY

| 2 ot bt
Aji~hﬂluu~m1MyﬂthwM4“J

-50.

Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 1.JUL.2011 06:55:03
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A.8.3.25 Channel 661: 2.5GHz —7.5GHz

Spurious emission limit —13dBm

®

Ref 33 dBm

Att

25 dB

“RBW 1 MHz
VBW 3 MHz
SWT 30 ms

Marker 1 [T1 ]
-23.77 dBm
7.419871795 GHz

|

30

20

10

o

I--40

-50.

Start 2.5 GHz

Date: 1.JUL.2011 06:55:31

A.8.3.26 Channel 661: 7.5GHz —10GHz

Spurious emission limit —13dBm

Ref 33 dBm

Att

25 dB

500 MHz/

“RBW 1 MHz
VBW 3 MHz
SWT 20 ms

Stop 7.5 GHz

Marker 1 [T1 ]
-21.57 dBm
9.643429487 GHz

|

30

20

2%2

-20

—-30.

I--40

-50.

-60

Start 7.5 GHz

Date: 1.JUL.2011 06:56:00

250 MHz/

Stop 10 GHz

No.2011TAR420
Page55 of 62

LA

EXT

LA

EXT
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A.8.3.27 Channel 661: 10GHz —15GHz
Spurious emission limit —13dBm.

®

Ref 33 dBm

“RBW 1 MHz
VBW 3 MHz
SWT 30 ms

Att 25 dB

Marker 1 [T1 ]
-19.21 dBm
12.091346154 GHz

No.2011TAR420
Page56 of 62

|

30

LA

20

10

o

2%2

b

EXT

-20

—-30

I--40

-50.

Start 10 GHz

Date: 1.JUL.2011 06:56:28

®

Ref 33 dBm

500 MHz/

A.8.3.28 Channel 661: 15GHz —20GHz
Spurious emission limit —13dBm.

“RBW 1 MHz
VBW 3 MHz
SWT 30 ms

Att 25 dB

Stop 15 GHz

Marker 1 [T1 ]
-15.88 dBm
19.903846154 GHz

|

30

LA

20

10

o

%4

A~ ExT

—-30

I--40

-50.

Start 15 GHz

Date: 1.JUL.2011 06:56:56

500 MHz/

Stop 20 GHz



TM':‘ No.2011TAR420

Page57 of 62

A.8.3.29 Channel 810: 30MHz — 1GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -31.58 dBm
Ref 33 dBm Att 25 dB SWT 2.5 ms 978.237179487 MHz
|30 |
LA
|20
1P
[VIEW
10
TDF
o
2%2
EXT
-20
3DB
1
I--30
uhﬁim/m*\dﬁmmMJﬂrN;xnrwﬁxﬁAﬁimﬁAUvmﬂumpn~4v~m¢»»~vAW¢“”-J4“~lﬂVLJ\p‘*
b Ao
I--a0
I--50
I--60
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 1.JUL.2011 06:57:25

A.8.3.30 Channel 810: 1GHz — 2.5GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 31.50 dBm
Ref 33 dBm Att 25 dB SWT 5.ms 1.911057692 GHz
30 |
LA
20
1 PK
[VIEW
10
TDF
o
2%2
EXT
--20
3DB
e et b AR AN

I -30 e
I--40
I-50
-60
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 1.JUL.2011 06:57:53
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A.8.3.31 Channel 810:2.5GHz — 7.5GHz

Spurious emission limit —13dBm.

®

Ref 33 dBm

Att

25 dB

“RBW 1 MHz
VBW 3 MHz
SWT 30 ms

Marker 1 [T1 ]
-24.00 dBm
7.091346154 GHz

No.2011TAR420
Page58 of 62

|

30

LA

20

10

o

EXT

L
|

I--40

-50.

Start 2.5 GHz

Date: 1.JUL.2011 06:58:21

A.8.3.32 Channel 810: 7.5GHz — 10GHz

Spurious emission limit —13dBm.

Ref 33 dBm

Att

25 dB

500 MHz/

“RBW 1 MHz
VBW 3 MHz
SWT 20 ms

Stop 7.5 GHz

Marker 1 [T1 ]
-21.25 dBm
9.819711538 GHz

|

30

LA

20

2%2

-20

—-30.

EXT

I--40

-50.

-60

Start 7.5 GHz

Date: 1.JUL.2011 06:58:49

250 MHz/

Stop 10 GHz



TML

A.8.3.33 Channel 810: 10GHz —15GHz
Spurious emission limit —13dBm.

®

“RBW 1 MHz

No.2011TAR420
Page59 of 62

Marker 1 [T1 ]

VBW 3 MHz -18.62 dBm
Ref 33 dBm Att 25 dB SWT 30 ms 12.083333333 GHz
[ 30 |
20
[VIEW
10
TDF
o
2%2
1
M EXT
[--20 b VYT T R
ANNquJAM“MJuMNW"ﬂ\NAMAM¢”MMr Mkwﬂmﬁv“jLJ
I--30
I--40
-50.
-60
Start 10 GHz 500 MHz/ Stop 15 GHz
Date: 1.JUL.2011 06:59:18
A.8.3.34 Channel 810: 15GHz —20GHz
Spurious emission limit —13dBm.
® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -15.40 dBm
Ref 33 dBm Att 25 dB SWT 30 ms 19.679487179 GHz
a0 ]
20
[VIEW
10
TDF
o
%4 1
v
| e 2t kbt gt s I Ay AN S oM BT

—-30

I--40

-50.

Start 15 GHz

Date: 1.JUL.2011 06:59:46

500 MHz/

Stop 20 GHz
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A.8.3.35 Idle mode: 30MHz — 1GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -31.23 dBm
Ref 33 dBm Att 25 dB SWT 2.5 ms 877.195512821 MHz
[ 30 |
20
10
TDF
o
2%2
EXT
-20
3DB
1
I--30
MMWWMWWMWWWW“WM‘ N VYR
I--40
-50.
-60
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 1.JUL.2011 07:00:15
A.8.3.36 Idle mode: 1GHz — 2.5GHz
Spurious emission limit —13dBm.
® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -27.22 dBm
Ref 33 dBm Att 25 dB SWT 5 ms 2.413461538 GHz
a0 ]
20
10
TDF
o
2%2
EXT
—-20
1 308
v
| _30 \ “,Jl Ak A
ekl A A A TR
I--40
-50.
-60
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 1.JUL.2011 07:00:43
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A.8.3.37 Idle mode: 2.5GHz — 7.5GHz

Spurious emission limit —13dBm.

®

Ref 33 dBm

Att

25 dB

“RBW 1 MHz
VBW 3 MHz
SWT 30 ms

No.2011TAR420
Page61 of 62

Marker 1 [T1 ]
-23.58 dBm
7.427884615 GHz

|

30

LA

20

10

o

EXT

I--40

-50.

Start 2.5 GHz

Date: 1.JUL.2011 07:01:11

A.8.3.38 Idle mode: 7.5GHz — 10GHz

Spurious emission limit —13dBm.

Ref 33 dBm

Att

25 dB

500 MHz/

“RBW 1 MHz
VBW 3 MHz
SWT 20 ms

Stop 7.5 GHz

Marker 1 [T1 ]
-21.01 dBm
9.935897436 GHz

|

30

LA

20

2%2

-20

—-30.

I--40

-50.

-60

Start 7.5 GHz

Date: 1.JUL.2011 07:01:39

250 MHz/

Stop 10 GHz
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A.8.3.39 Idle mode: 10GHz —15GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -18.75 dBm

Ref 33 dBm Att 25 dB SWT 30 ms 11.987179487 GHz

|

30

20

10

o

EXT

b

I--40

-50.

Start 10 GHz 500 MHz/ Stop 15 GHz

Date: 1.JUL.2011 07:02:07

A.8.3.40 IDLE mode: 15GHz —20GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -15.77 dBm

Ref 33 dBm Att 25 dB SWT 30 ms 18.565705128 GHz

|

30

20

10

o

%4 .
e debiha o o Mua ,‘Nvqh*wv*—hMMML“}\#4M,’4dr*'d\A’V\AhJ~,ﬁ1*ﬁ*~f EXT

—-30

I--40

-50.

Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 1.JUL.2011 07:02:36

***END OF REPORT***



