PCTEST Engineering Laboratory, Inc.
6660-B Dobbin Road - Columbia, MD 21045 - U.S.A.
TEL (410) 290-6652 - FAX (410) 290-6654
http://www.pctestlab.com

CERTIFICATE OF COMPLIANCE
FCC Part 22 Certification

NOKIA MOBILE PHONES INC. Dates of Tests: March 29-31, 2004
12278 Scripps Summit Drive Test Report S/N: 22.240329215.QMN
San Diego, CA 92131 Test Site: PCTEST Lab, Columbia MD
FCCID QMNRM-20
APPLICANT NOKIA MOBILE PHONES INC.
Classification: Licensed Portable Transmitter Held to Ear (PCE)
FCC Rule Part(s): §22(H); 82
EUT Type: Dual-Mode Single-Band Phone (AMPS/CDMA)
Model: 6012
Tx Frequency Range: 824.04MHz - 848.97MHz (AMPS) / 824.70 — 848.31MHz (CDMA)
Rx Frequency Range: 869.04MHz — 893.97MHz (AMPS) / 869.70 — 893.31MHz (CDMA)

Max. RF Output Power: 0.374 W ERP AMPS (25.729 dBm) / 0.370 W ERP CDMA (25.683 dBm)
Emission Designator(s): 40KOF8W / 40KOF1D (AMPS), 1M25F9W (CDMA)
Test Device Serial No. Identical Prototype [S/N: #3]

This equipment has been shown to be capable of compliance with the applicable technical standards as indicated in the
measurement report and was tested in accordance with the measurement procedures specified in §2.947.

| attest to the accuracy of data. All measurements reported herein were performed by me or were
made under my supervision and are correct to the best of my knowledge and belief. | assume full
responsibility for the completeness of these measurements and vouch for the qualifications of all
persons taking them.

Grant conditions: Power output listed is ERP for Part 22. SAR compliance for body- worn
operating configuration is limited to the specific belt-clip/holster tested for this filing. End-users
must be informed of the body-worn operating requirements for satisfying RF exposure compliance

PCTEST certifies that no party to this application has been denied the FCC benefits pursuant to
Section 5301 of the Anti-Drug Abuse Act of 1988, 21 U.S.C. 862.

(Wb

Allfred Cirwilhian
Vice President Enginecring
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‘ MEASUREMENT REPORT

S 1.1 Scope
T ﬂ-@——-—_ —L

Measurement and determination of electromagnetic emissions (EME) of
radio frequency devices including intentional and/or unintentional
radiators for compliance with the technical rules and regulations of the
Federal Communications Commission.

§2.1033 General Information

Applicant Name: NOKIA MOBILE PHONES INC.
Address: 12278 Scripps Summit Drive
San Diego, CA 92131

FCC ID: QMNRM-20
Quantity: Quantity production is planned
Emission Designators: 40KOF8W / 40KOF1D (AMPS), 1IM25FOW (CDMA)
Tx Freq. Range: 824.04 — 848.97 MHz (AMPS)
824.70 — 848.31 MHz (CDMA)
Rx Freq. Range: 869.04 — 893.97 MHz (AMPS)
869.70 — 893.31 MHz (CDMA)
Max. Power Rating: 0.374 W ERP AMPS (25.729 dBm) / 0.370 W ERP CDMA (25.683 dBm)
FCC Classification(s): Licensed Portable Tx Held to Ear (PCE)

Equipment (EUT) Type: Dual-Mode SingleBand Phone

Modulation(s): AMPS / CDMA

Frequency Tolerance: + 0.00025% (2.5 ppm)

FCC Rule Part(s): 8§22(H)

Dates of Tests: March 29-31, 2004

Place of Tests: PCTEST Lab, Columbia, MD U.S.A.
Test Report S/N: 22.240329215.QMN
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2.1 INTRODUCTION
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Figure 1. Map of the Greater Baltimore
and Metropolitan Washington, D.C. area.
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Figure 2. Diagram of 3-meter outdoor test range

These measurement tests were conducted at PCTEST Engineering
Laboratory, Inc. facility in New Concept Business Park, Guilford
Industrial Park, Columbia, Maryland. The site address is 6660-B
Dobbin Road, Columbia, MD 21045. The test site is one of the
highest points in the Columbia area with an elevation of 390 feet
above mean sea level. The site coordinates are 39° 11'15" N
latitude and 76° 49'38" W longitude. The facility is 1.5 miles
North of the FCC laboratory, and the ambient signal and ambient
signal strength are approximately equal to those of the FCC
laboratory. There are no FM or TV transmitters within 15 miles of
the site. The detailed description of the measurement facility was
found to be in compliance with the requirements of § 2.948
according to ANSI C63.4 on October 19, 1992.

Measurement Procedure

The radiated and spurious measurements were made outdoors at a
3-meter test range (see Figure2). The equipment under test is
placed on a wooden turntable 3-meters from the receive antenna.
The receive antenna height and turntable rotations were adjusted
for the highest reading on the receive spectrum analyzer. A half-
wave dipole was substituted in place of the EUT. This dipole
antenna was driven by a signal generator and the level of the
signal generator was adjusted to obtain the same receive
spectrum analyzer reading. This level is recorded. For readings
above 1GHz, the above procedure is repeated using horn
antennas and the difference between the gain of the horn and an
isotropic antenna are taken into consideration.

. JEETEST
PCTESTO PT. 22 REPORT
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3.1 INSERTS

Function of Active Devices (Confidential)

The Function of active devices are shown in Attachment K.

Block & Schematic Diagrams (Confidential)

The block diagrams are shown in Attachment I, and the schematic diagrams are shown in Attachment J.

Operating Instructions

The instruction manual is shown in Attachment M.

Parts List & Tune-Up Procedure (Confidential)

The parts list & tune-up procedure is shown in Attachment L.

Description of Freq. Stabilization Circuit (Confidential)

The description of frequency stabilization circuit is shown in Attachment K.

Description for Suppression of Spurious Radiation, for Limiting
Modulation, and Harmonic Suppresion Circuits (Confidential)

The description of suppression stabilization circuits is shown in Attachment K.
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4.1 DESCRIPTION OF TESTS

4.2 Transmitter Audio Frequency Response

The frequency response of the audio modulating circuit over the frequency range 100 — 5000 Hz is measured.
The audio signal generator is connected to the audio input circuit/microphone of the EUT. The audio signal input
is adjusted to obtain 50% modulation at 1kHz and this point is taken as the 0dB reference. With the input held
constant and below the limit at all frequencies, the audio signal generator is varied from 100 to 50 kHz.

4.3 Audio Low Pass Filter Frequency Response

The response in dB relative to 1kHz is measured using the HP8901 a Modulation Analyzer. For the frequency
response of the audio low-pass filter, the audio input is connected at the input to the modulation limiter and the
modulated stage. The audio output is connected at the output of the modulated stage. The corresponding plots
are shown herein.

4.4 Modulation Limiting

The audio signal generator is connected to the audio input circuit/microphone of the EUT. The modulation
response is measured for each of the three modulating frequencies (300Hz, 1000 Hz, and 3000Hz), and the input
voltage is varied from 30% modulation (+3.6kHz deviation) to at least 20dB higher than the saturation point.
Measurements of modulation and the plots are attached herein. Measurements were performed for ST, SAT, and
wide-band data modulations. The corresponding results are shown herein.

Note: ST, SAT, & Wide-Band data were internally generated by the EUT.

EUT
HP 8901A HP 8903B
HP 8903B Modulation Audio
Audio Generator Analyzer Analyzer

Fig. 3. Transmitter Audio Frequency & Tone Modulation Test Setup.

FCC MEASUREMENT REPORT Reviewed By:
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4.1 DESCRIPTION OF TESTS (CONTINUED)

4.5 Occupied Bandwidth Emission Limits

(@ On any frequency outside a licensee’s frequency block, the power of any emission shall be attenuated below the
transmitter power (P) by at least 43 + 10 log(P) dB.

(b) Compliance with these provisions is based on the use of measurement instrumentation employing a resolution bandwidth
of 1 MHz or greater. However, in the 1 MHz bands immediately outside and adjacent to the frequency block a resolution
bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed. The emission bandwidth is defined as the width of the signal between two points, one below the carrier center
frequency and one above the carrier center frequency, outside of which all emission are attenuated at least 26 dB below
the transmitter power.

(c) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to the licensee’s frequency
block edges, both upper and lower, as the design permits.

(d) The measurement of emission power can be expressed in peak or average values, provided they are expressed in the
same parameters as the transmitter power.

4.6 Cellular - Base Frequency Blocks

A* A B A* B*
Low High
869 880 890 894
BLOCK 1: 869 —880 MHz (A*Low + A) BLOCK 3: 890 -891.5 MHz (A* High)
BLOCK 2: 880 -890 MHz (B) BLOCK 4: 891.5-894 MHz (B*)

4.7 Cellular - Mobile Frequency Blocks

A* A B A* B*
Low High
824 835 845 849
BLOCK 1: 824 —835MHz (A*Low +A) BLOCK 3: 845 -846.5 MHz (A* High)
BLOCK 2: 835-845 MHz (B) BLOCK 4: 846.5-849 MHz (B*)

soTEST FCC MEASUREMENT REPORT NOIKIA Reviewed By:

PCTESTO PT. 22 REPORT Quality Manager
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4.1 DESCRIPTION OF TESTS (CONTINUED)

4.8 PCS - Base Frequency Blocks

A D B E F C
1930 1950 1970 1990
BLOCK 1: 1930 - 1945 MHz (A) BLOCK 4: 1965 - 1970 MHz (E)
BLOCK 2: 1945 - 1950 MHz (D) BLOCK 5: 1970 - 1975 MHz (F)
BLOCK 3: 1950 - 1965 MHz (B) BLOCK 6: 1975 -1990 MHz (C)

4.9 PCS - Mobile Frequency Blocks

A D B E F C
1850 1870 1890 1910
BLOCK 1: 1850 — 1865 MHz (A) BLOCK 4: 1885 — 1890 MHz (E)
BLOCK 2: 1865 — 1870 MHz (D) BLOCK 5: 1890 — 1895 MHz (F)
BLOCK 3: 1870 - 1885 MHz (B) BLOCK 6: 1895 — 1910 MHz (C)
DCTESTO PT. 22 REPORT BETESET FCC MEASUREMENT REPORT NOIKIA Reviewed By:

Quality Manager
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4.1 DESCRIPTION OF TESTS (CONTINUED)

4.10 Occupied Bandwidth

The audio signal generator is adjusted to 1kHz. The output level is set to +6kHz deviation. With the level
constant, the frequency is set to 2500Hz. Then the audio signal level is increased by 16dB. The occupied
bandwidth data is obtained for the SAT (Supervisory Audio Tone), ST (Signaling Tone), WBD (Wideband data),
and DTMF (Dual Tone Multi Frequencies). The results are shown on the attached graphs.

Specified Limits:

a. On any frequency removed from the assigned carrier frequency by more than 20 kHz, up to and including
45kHz, the sideband is at least 26dB below the carrier.

b. On any frequency removed from the assigned carrier frequency by more than 45 kHz, up to and including
90kHz, the sideband is at least 45dB below the carrier.

c. On any frequency removed from the assigned carrier frequency by more than 90 kHz, up to the first multiple
of the carrier frequency, the sideband is at least 60dB below the carrier or 40 + log,, (mean power output in
Watts) dB, whichever is the smaller attenuation.

4.11 Spurious and Harmonic Emissions at Antenna Terminal

The level of the carrier and the various conducted spurious and harmonic frequencies is measured by means of a
calibrated spectrum analyzer. The spectrum is scanned from the lowest frequency generated in the equipment
up to 10 GHz. The transmitter is modulated with a 2500Hz tone at a level of 16dB greater than that required to
provided 50% modulation.

At the input terminals of the spectrum analyzer, an isolator (RF circulator with on port terminated with 50 ohms)
and an 870 MHz to 890 MHz bandpass filter is connected between the test transceiver (for conducted tests) or
the receive antenna (for radiated tests) and the analyzer. The rejection of the bandpass filter to signals in the
825 — 845 MHz range is adequate to limit the transmit energy from the test transceiver which appears to a level
which will allow the analyzer to measure signals less than —90dBm. Calibration of the test receiver is performed
in the 870 — 890 MHz range to insure accuracy to allow variation in the bandpass filter insertion loss to be
calibrated.

4.12 Frequencies

At the input terminals of the spectrum analyzer, an isolator (RF pad) and an high-pass filter are connected
between the test transceiver (for conducted tests) or the receive antenna (for radiated tests) and the analyzer.
The high-pass filter (signals below 1.6 GHz) is to limit the fundamental frequency from interfering with the
measurement of low-level spurious and harmonic emissions and to ensure that the preamplifier is not saturated.

4.13 Radiation Spurious and Harmonic Emissions

Radiation and harmonic emissions are measured outdoors at our 3-meter test range. The equipment under test is
placed on a wooden turntable 3-meters from the receive antenna.  The receive antenna height and turntable
rotations were adjusted for the highest reading on the receive spectrum analyzer. A half-wave dipole was
substituted in place of the EUT. This dipole antenna was driven by a signal generator with the level of the signal
generator being adjusted to obtain the same eceive spectrum analyzer reading. This level is recorded. For
readings above 1GHz, the above procedure is repeated using horn antennas and the difference between the gain
of the horn and an isotropic or dipole antenna are taken into consideration.

soTEST FCC MEASUREMENT REPORT NOIKIA Reviewed By:
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5.0 Frequency Stability/Temperature Variation.

The frequency stability of the transmitter is measured by:

a.) Temperature: The temperature is varied from -30°C to +60°C using an environmental chamber.

b.) Primary Supply Voltage: The primary supply voltage is varied from 85% to 115% of the voltage normally at
the input to the device or at the power supply terminals if cables are not normally supplied.

Specification — The frequency stability shall be sufficient to ensure that the fundamental emission stays within
the authorized frequency block. The frequency stability of the transmitter shall be maintained within +0.00025
(2.5 ppm) of the center frequency.

Time Period and Procedure:

1. The carrier frequency of the transmitter and the individual oscillators is measured at room temperature (22°C
to 25°C to provide a reference).

2. The equipment is subjected to an overnight “soak” at -30°C without any power applied.

3. After the overnight “soak” at -30°C (usually 14-16 hours), the equipment is turned on in a “standby” condition
for one minute before applying power to the transmitter. Measurement of the carrier frequency of the
transmitter and the individual oscillators is made within a three minute interval after applying power to the
transmitter.

4. Frequency measurements are made at 10°C interval up to room temperature. At least a period of one and
one half-hour is provided to allow stabilization of the equipment at each temperature level.

5. Again the transmitter carrier frequency and the individual oscillators is measured at room temperature to
begin measurement of the upper temperature levels.

6. Frequency measurements are at 10 intervals starting at -30°C up to +50°C allowing at least two hours at
each temperature for stabilization. In all measurements the frequency is measured within three minutes
after re-applying power to the transmitter.

7. The artificial load is mounted external to the temperature chamber.

NOTE: The EUT is tested down to the battery endpoint.

FCC MEASUREMENT REPORT

R PETEST Reviewed By:
PCTESTO PT. 22 REPORT NS NOKIA | o Manager
Test Report S/N: Test Dates: Phone Type: FCCID:

22.240329215.QMN March29-31,2004  |Dual-Mode Single-Band | QMNRM-20 Page 11 0f 26

© 2004 PCTEST ENGINEERING LABORATORY, INC.



A PETEST’

Complsts Wiralnas Lyt

5.1 Test Data

5.2 Effective Radiated Power Output

A. POWER: Low (Analog Mode)

REF.

Freq. Tuned LEVEL POL ERP ERP
(MHz) (dBm) (H/V) (W) (dBm)
824.04 -36.200 H 0.003 5.073
836.52 -35.700 H 0.004 5.729
848.97 -35.900 H 0.004 5.685

B. POWER: High (Analog Mode)

REF.
Freq. Tuned|  =o0 POL ERP ERP | BATTERY
(MHz) (dBm) (HIV) (W) (dBm)
824.04 -16.200 H 0.322 25.073 | standard
836.52 -15.700 H 0.374 25.729 | Standard
848.97 -15.900 H 0.370 25.685 | Standard

Note: Standard batteries are the only options for this phone

NOTES:

Effective Radiated Power Output Measurements by Substitution Method
according to ANSI/TIA/EIA-603-A-2001, Aug. 15, 2001:

The EUT was placed on a wooden turn table 3-meters from the receive
antenna. The receive antenna height and turntable rotation was adjusted for
the highest reading on the receive spectrum analyzer. For CDMA signals, a
peak detector is used, with RBW = VBW = 3 MHz. For AMPS, GSM, and
NADC TDMA signals, a peak detector is used, with RBW = VBW =1 MHz. A
half-wave dipole was substituted in place of the EUT. This dipole antenna was
driven by a signal generator and the level of the signal generator was adjusted
to obtain the same receive spectrum analyzer reading. The conducted power
at the terminals of the dipole is measured. The ERP is recorded.

perEsY FCC MEASUREMENT REPORT NOIKIA Reviewed By:

PCTESTO PT. 22 REPORT Quality Manager
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5.1 Test Data

5.3 Effective Radiated Power Output

A. POWER: High (CDMA Mode)

REF.
Freq. Tuned [ "S- POL ERP ERP BATTERY
(MHz) (dBm) (HIV) (W) (dBm)
824.70 -16.100 H 0.329 25.173 Standard
836.52 -16.100 H 0.341 25.333 Standard
848.31 -15.900 H 0.370 25.683 Standard

Note: Standard batteries are the only options for this phone
NOTES:

Effective Radiated Power Output Measurements by Substitution Method
according to ANSI/TIA/EIA-603-A-2001, Aug. 15, 2001:

The EUT was placed on a wooden turn table 3-meters from the receive
antenna. The receive antenna height and turntable rotation was adjusted for
the highest reading on the receive spectrum analyzer. For CDMA signals, a
peak detector is used, with RBW = VBW = 3 MHz. For AMPS, GSM, and
NADC TDMA signals, a peak detector is used, with RBW = VBW =1 MHz. A
half-wave dipole was substituted in place of the EUT. This dipole antenna was
driven by a signal generator and the level of the signal generator was adjusted
to obtain the same receive spectrum analyzer reading. The conducted power
at the terminals of the dipole is measured. The ERP is recorded.

perEsY FCC MEASUREMENT REPORT NOIKIA Reviewed By:
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6.1 Test Data

6.2 AMPS Radiated Measurements

Field Strength of SPURIOUS Radiation

OPERATING FREQUENCY: 824.04 MHz
CHANNEL: 0991 (Low)
MEASURED OUTPUT POWER: 25.729 dBm = 0.374 W
MODULATION SIGNAL: FM (Internal)
DISTANCE: 3 meters
LIMIT: 43+ 10logq (W) = 38.73 dBc
LEVEL @ SUBSTITUTE CORRECT
FREQ. ANTENNA ANTENNA GENERATOR POL
(MHz) TERMINALS GAIN LEVEL (H/V) (dBc)
(dBm) (dBd) (dBm)
1648.08 -42.18 6.10 -36.08 \ 61.8
2472.12 -60.68 6.70 -53.98 \ 79.7
3296.16 -55.68 6.80 -48.88 \ 74.6
4120.20 -63.48 6.50 -56.98 \ 82.7
4944.24 -68.18 7.00 -61.18 \ 86.9
NOTES:

Radiated Spurious Emission Measurements by Substitution Method

according to ANSI/TIA/EIA-603-A-2001, Aug. 15, 2001:
The EUT was placed on a wooden turn table 3-meters from the receive antenna. The

receive antenna height and turntable rotation was adjusted for the highest reading on the
receive spectrum analyzer. For CDMA signals, a peak detector is used, with RBW = VBW
=3 MHz. For AMPS, GSM, and NADC TDMA signals, a peak detector is used, with RBW
=VBW =1 MHz. A half-wave dipole was substituted in place of the EUT. This dipole
antenna was driven by a signal generator and the level of the signal generator was adjusted
to obtain the same receive spectrum analyzer reading. This spurious level is recorded. For
readings above 1GHz, the above procedure is repeated using horn antennas and the
difference between the gain of the horn and an isotropic or dipole antenna are taken into

consideration.

FCC MEASUREMENT REPORT

R PETEST Reviewed By:
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6.1 Test Data (Continued)

6.3 AMPS Radiated Measurements
Field Strength of SPURIOUS Radiation

OPERATING FREQUENCY: 836.52 MHz
CHANNEL: 384
MEASURED OUTPUT POWER: 25.729 dBm = 0.374 W
MODULATION SIGNAL: FM (Internal)
DISTANCE: 3 meters
LIMIT: 43 + 10 logiq (W) = 38.73 dBc
LEVEL @ SUBSTITUTE CORRECT
FREQ. ANTENNA ANTENNA GENERATOR POL
(MHz) TERMINALS GAIN LEVEL (H/V) (dBc)
(dBm) (dBd) (dBm)
1673.04 -38.68 6.10 -32.58 V 58.3
2509.56 -59.28 6.70 -52.58 \Y 78.3
3346.08 -52.18 6.80 -45.38 \Y 71.1
4182.60 -68.38 6.50 -61.88 \ 87.6
5019.12 -57.78 7.00 -50.78 \ 76.5
NOTES:

Radiated Spurious Emission Measurements by Substitution Method

according to ANSI/TIA/EIA-603-A-2001, Aug. 15, 2001:
The EUT was placed on a wooden turn table 3-meters from the receive antenna. The
receive antenna height and turntable rotation was adjusted for the highest reading on the
receive spectrum analyzer. For CDMA signals, a peak detector is used, with RBW = VBW
=3 MHz. For AMPS, GSM, and NADC TDMA signals, a peak detector is used, with RBW
=VBW =1 MHz. A half-wave dipole was substituted in place of the EUT. This dipole
antenna was driven by a signal generator and the level of the signal generator was
adjusted to obtain the same receive spectrum analyzer reading. This spurious level is
recorded. For readings above 1GHz, the above procedure is repeated using horn
antennas and the difference between the gain of the horn and an isotropic or dipole
antenna are taken into consideration.

R BETEST FCC MEASUREMENT REPORT Reviewed By:
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6.1 Test Data (Continued)

6.4 AMPS Radiated Measurements

Field Strength of SPURIOUS Radiation

OPERATING FREQUENCY: 848.97 MHz
CHANNEL: 0799 (High)
MEASURED OUTPUT POWER: 25.729 dBm = 0.374 W
MODULATION SIGNAL: FM (Internal)
DISTANCE: 3 meters
LIMIT: 43+ 10logq (W) = 38.73 dBc
LEVEL @ SUBSTITUTE CORRECT
FREQ. ANTENNA ANTENNA GENERATOR POL
(MHz) TERMINALS GAIN LEVEL (H/V) (dBc)
(dBm) (dBd) (dBm)
1697.94 -41.48 6.10 -35.38 \Y/ 61.1
2546.91 -60.78 6.70 -54.08 \ 79.8
3395.88 -54.48 6.80 -47.68 \ 73.4
4244 .85 -60.88 6.50 -54.38 \ 80.1
5093.82 -64.58 7.00 -57.58 \ 83.3
NOTES:

Radiated Spurious Emission Measurements by Substitution Method

according to ANSI/TIA/EIA-603-A-2001, Aug. 15, 2001:
The EUT was placed on a wooden turn table 3-meters from the receive antenna. The

receive antenna height and turntable rotation was adjusted for the highest reading on the
receive spectrum analyzer. For CDMA signals, a peak detector is used, with RBW = VBW
=3 MHz. For AMPS, GSM, and NADC TDMA signals, a peak detector is used, with RBW
=VBW =1 MHz. A half-wave dipole was substituted in place of the EUT. This dipole
antenna was driven by a signal generator and the level of the signal generator was adjusted
to obtain the same receive spectrum analyzer reading. This spurious level is recorded. For
readings above 1GHz, the above procedure is repeated using horn antennas and the
difference between the gain of the horn and an isotropic or dipole antenna are taken into

consideration.

FCC MEASUREMENT REPORT

R PETEST Reviewed By:
PCTESTO PT. 22 REPORT NS NOKIA | o Manager
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6.1 Test Data (Continued)

6.5 CELLULAR CDMA Radiated Measurements

Field Strength of SPURIOUS Radiation

OPERATING FREQUENCY: 824.70 MHz
CHANNEL: 1013 (Low)
MEASURED OUTPUT POWER: 25.683 dBm = 0.370 W
MODULATION SIGNAL: CDMA (Internal)
DISTANCE: 3 meters
LIMIT: 43+ 10logo (W) = 38.68 dBc
LEVEL @ SUBSTITUTE CORRECT
ARET, ANTENNA ANTENNA GENERATOR ~ob
(MHz) TERMINALS GAIN LEVEL (H/V) (dBc)
(dBm) (dBd) (dBm)
1649.40 -56.38 6.10 -50.28 H 76.0
2474.10 -73.28 6.70 -66.58 H 92.3
3298.80 -60.28 6.80 -53.48 H 79.2
4123.50 -66.68 6.50 -60.18 H 85.9
4948.20 -84.38 7.00 -77.38 H 103.1
NOTES:

Radiated Spurious Emission Measurements by Substitution Method
The EUT was placed on a wooden turn table 3-meters from the receive antenna. The
receive antenna height and turntable rotation was adjusted for the highest reading on the
receive spectrum analyzer. For CDMA signals, a peak detector is used, with RBW = VBW
=3 MHz. For AMPS, GSM, and NADC TDMA signals, a peak detector is used, with RBW
=VBW =1 MHz. A half-wave dipole was substituted in place of the EUT. This dipole
antenna was driven by a signal generator and the level of the signal generator was adjusted
to obtain the same receive spectrum analyzer reading. This spurious level is recorded. For
readings above 1GHz, the above procedure is repeated using horn antennas and the
difference between the gain of the horn and an isotropic or dipole antenna are taken into

consideration.

FCC MEASUREMENT REPORT

R PETEST Reviewed By:
PCTESTO PT. 22 REPORT NS NOKIA | o Manager
Test Report S/N: Test Dates: Phone Type: FCCID: Page 17 of 26
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6.1 Test Data (Continued)

6.6 CELLULAR CDMA Radiated Measurements

Field Strength of SPURIOUS Radiation

OPERATING FREQUENCY: 836.52 MHz
CHANNEL: 384
MEASURED OUTPUT POWER: 25.683 dBm = 0.370 W
MODULATION SIGNAL: CDMA (Internal)
DISTANCE: 3 meters
LIMIT: 43+ 10log, (W) = 38.68 dBc
LEVEL @ SUBSTITUTE CORRECT
FREQ. ANTENNA ANTENNA GENERATOR POL
(MHz) TERMINALS GAIN LEVEL (H/V) (dBc)
(dBm) (dBd) (dBm)
1673.04 -45.08 6.10 -38.98 H 64.7
2509.56 -62.58 6.70 -55.88 H 81.6
3346.08 -53.18 6.80 -46.38 H 72.1
4182.60 -56.18 6.50 -49.68 H 75.4
5019.12 -83.78 7.00 -76.78 H 102.5
NOTES:

Radiated Spurious Emission Measurements by Substitution Method

according to ANSI/TIA/EIA-603-A-2001, Aug. 15, 2001:
The EUT was placed on a wooden turn table 3-meters from the receive antenna. The

receive antenna height and turntable rotation was adjusted for the highest reading on the
receive spectrum analyzer. For CDMA signals, a peak detector is used, with RBW = VBW
=3 MHz. For AMPS, GSM, and NADC TDMA signals, a peak detector is used, with RBW
=VBW =1 MHz. A half-wave dipole was substituted in place of the EUT. This dipole
antenna was driven by a signal generator and the level of the signal generator was adjusted
to obtain the same receive spectrum analyzer reading. This spurious level is recorded. For
readings above 1GHz, the above procedure is repeated using horn antennas and the
difference between the gain of the horn and an isotropic or dipole antenna are taken into

consideration.

FCC MEASUREMENT REPORT

R PETEST Reviewed By:
PCTESTO PT. 22 REPORT NS NOKIA | o Manager
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6.1 Test Data (Continued)

6.7 CELLULAR CDMA Radiated Measurements

Field Strength of SPURIOUS Radiation

OPERATING FREQUENCY: 848.31 MHz
CHANNEL: 0777 (High)
MEASURED OUTPUT POWER: 25.683 dBm = 0.370 W
MODULATION SIGNAL: CDMA (Internal)
DISTANCE: 3 meters
LIMIT: 43+ 10log;, (W) = 38.68 dBc
LEVEL @ SUBSTITUTE CORRECT
FREQ. ANTENNA ANTENNA GENERATOR POL
(MHz) TERMINALS GAIN LEVEL (H/V) (dBc)
(dBm) (dBd) (dBm)
1696.62 -52.78 6.10 -46.68 H 72.4
2544.93 -72.48 6.70 -65.78 H 91.5
3393.24 -58.88 6.80 -52.08 H 77.8
4241.55 -68.58 6.50 -62.08 H 87.8
5089.86 -65.58 7.00 -58.58 H 84.3
NOTES:

Radiated Spurious Emission Measurements by Substitution Method

according to ANSI/TIA/EIA-603-A-2001, Aug. 15, 2001:
The EUT was placed on a wooden turn table 3-meters from the receive antenna. The

receive antenna height and turntable rotation was adjusted for the highest reading on the
receive spectrum analyzer. For CDMA signals, a peak detector is used, with RBW = VBW
=3 MHz. For AMPS, GSM, and NADC TDMA signals, a peak detector is used, with RBW
=VBW =1 MHz. A half-wave dipole was substituted in place of the EUT. This dipole
antenna was driven by a signal generator and the level of the signal generator was adjusted
to obtain the same receive spectrum analyzer reading. This spurious level is recorded. For
readings above 1GHz, the above procedure is repeated using horn antennas and the
difference between the gain of the horn and an isotropic or dipole antenna are taken into

consideration.

FCC MEASUREMENT REPORT

R PETEST Reviewed By:
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7.1 Test Data

7.2 FREQUENCY STABILITY (AMPS)

OPERATING FREQUENCY: 836,520,003 Hz
CHANNEL: 384
REFERENCE VOLTAGE: 3.7 VDC

DEVIATION LIMIT: _+0.00025 % or 2.5 ppm

VOLTAGE POWER TEMP FREQ. Deviation
(%) (VDC) °C) (Hz) (%)

100 % 3.70 + 20 (Ref) 836,520,003 0.000000
100 % - 30 836,519,852 0.000018
100 % - 20 836,519,794 0.000025
100 % -10 836,519,760 0.000029
100 % 0 836,519,744 0.000031
100 % +10 836,519,685 0.000038
100 % +20 836,520,003 0.000000
100 % +25 836,519,936 0.000008
100 % + 30 836,519,844 0.000019
100 % +40 836,519,786 0.000026
100 % +50 836,519,760 0.000029
100 % + 60 836,519,693 0.000037
85 % 3.15 +20 836,520,003 0.000000
115 % 4.26 +20 836,520,003 0.000000
BATT. ENDPOINT 2.90 +20 836,520,003 0.000000

perEsY FCC MEASUREMENT REPORT NOIKIA Reviewed By:

PCTESTO PT. 22 REPORT Quality Manager

Test Report S/N: Test Dates: Phone Type: FCCID:
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7.1 Test Data (Continued)

7.3 FREQUENCY STABILITY (AMPS)

Frequency Stability
35
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Temperature (°C)
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7.1 Test Data

7.4 FREQUENCY STABILITY (CDMA 800 MHz)

OPERATING FREQUENCY: 836,520,002 Hz
CHANNEL: 384
REFERENCE VOLTAGE: 3.7 vDC

DEVIATION LIMIT: _+0.00025 % or 2.5 ppm

VOLTAGE POWER TEMP FREQ. Deviation
(%) (vDC) °C) (Hz) (%)

100 % 3.70 + 20 (Ref) 836,520,002 0.000000
100 % - 30 836,519,885 0.000014
100 % -20 836,519,759 0.000029
100 % -10 836,519,684 0.000038
100 % 0 836,519,718 0.000034
100 % +10 836,519,759 0.000029
100 % +20 836,520,002 0.000000
100 % +25 836,519,877 0.000015
100 % + 30 836,519,776 0.000027
100 % +40 836,519,743 0.000031
100 % +50 836,519,701 0.000036
100 % + 60 836,519,726 0.000033
85 % 3.15 +20 836,520,002 0.000000
115 % 4.26 + 20 836,520,002 0.000000
BATT. ENDPOINT 2.95 +20 836,520,002 0.000000

perEsY FCC MEASUREMENT REPORT NOIKIA Reviewed By:

PCTESTO PT. 22 REPORT Quality Manager

Test Report S/N: Test Dates: Phone Type: FCCID:
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7.1 Test Data (Continued)

7.5 FREQUENCY STABILITY (AMPS)

Frequency Stability
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Temperature (°C)
R BETESET FCC MEASUREMENT REPORT Reviewed By:
PCTESTO PT. 22 REPORT NS NOKIA | o Manager
Test Report S/N: Test Dates: Phone Type: FCC ID: Page 23 of 26
22.240329215.QMN March 29-31, 2004 Dual-Mode Single-Band QMNRM-20 9

© 2004 PCTEST ENGINEERING LABORAT

ORY, INC.




N PCTEST’

Complsts Wiralnas Lyb

8.1 PLOT(S) OF EMISSIONS

(SEE ATTACHMENT D)

R rear FCC MEASUREMENT REPORT Reviewed By:
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9.1 TEST EQUIPMENT

Type Model Cal. Due Date S/N
Microwave Spectrum Analyzer 85668 (I00Hz-22GHz) HP 08/15/04 3638A08713
Microwave Spectrum Analyzer HP8566B (I00Hz-22GHz) 04/17/04 2542A1898
Spectrum Analyzer/Tracking Gen. HP 8591A (100Hz-L8GHz) 08/10/04 3144A02458
Signal Generator” HP 8640B (500Hz-1GHz) 06/03/04 2232A19558
Signal Generator” HP 8640B (500Hz-1GHz) 06/03/04 1851A09816
Signal Generator” Rohde & Schwarz (0.1-1000MHz) 09/1/04 894215/012
Alttech/Eaton Receiver NM 37/57A-SL (30-1000MHz) 04/2/04 0792-032
Aittech/Eaton Receiver NM 37/57A (30-1000MHz) 03/1/05 0805-03334
Alttech/Eaton Receiver NM17/27A (01-32MHz) 09/17/04 0608-03241
Quasi-Peak Adapter HP 85650A 08/15/04 2043A00301
Aittech/Eaton Adapter CCA-7 CISPR/ANSI QP Adapter 03/1/05 0194-04082
Gigatronics Universal Power Meter 8657A 1835256
Gigatronics Power Sensor 80701A (005-18GHz) 1833460
Signal Generator HP 8648D (9Hz-4GHz) 3613A00315
Amplifier Research 5SIG4 (5W, 800MHz-4.2GHz) 22322
Network Analyzer HP 8753E (30kHz-3GHz) JP38020182
Audio Analyzer HP 8903B 301A09025
Modulation Analyzer HP 8901A 2432A03467
Power Meter HP437B 3125U24437
Power Sensor HP 8482H (30nW-3W) 2237A02084
Harmonic/Flicker Test SystemHP 6841A (EC555-2/3) 3531A0015
Broadband Amplifier (2) HP 8447D 1145A00470,1937A03348
Broadband Amplifier HP 8447F 2443A03784
Hom Antenna EMCO Model 315 (1-18GHz) 9704-5182
Hom Antenna EMCO Model 315 (1-18GHz) 9205-3874
Hom Antenna EMCO Model 3116 (18-40GHz) 9203-2178
Biconical Antenna (4) Eatn 944555t 94455-/Siger 944565 Y0ampneeDesn 1295,1332,0355
Log-Spiral Antenna (3) Aittech/Eatton 93490-1 0608, 1103, 1104
Roberts Dipoles Compliance Design (1 set)
Aittech Dipoles DM-105A (1set) 33448-11
EMCOLISN (6) 3816/2 1079
Microwave Preamplifier 40dB GainHP 83017A (0526 5GHz) 3123A0018L1
Microwave Cables MicroCoax (LO-26.5GHz)
Alttech/Eaton Receiver NM37/57A-SL 0792-03271
Spectrum Analyzer HP 8594A 3051A00187
Spectrum Analyzer (2) HP 8591A 3034A01395, 3108A02053
Microwave Survey Meter Holaday Model 1501 (2450GHz) 80931
Digital Thermometer Extech Instruments 421305 426966
Attenuator HP 8495A (0-70dB) DC-4GHz
Bi-Directional Coax Coupler Narda 3020A (50-1000MHz)
Shielded Screen Room RF Lindgren Model 26-2/2-0 6710 (PCT270)
Shielded Semi-Anechoic Chamber Ray Proof Model S81 R2437 (PCT278)
Enviromental Chamber Associated Systems Model 1025 (Temperature/Humidity) PCT285
* Calibration traceable to the National Institute of Standards and Technology (NIST).
PCTESTO PT. 22 REPORT SeetEts FCC MEASUREMENT REPORT NOKIA gi\gl?t;v?\ziaiﬁger
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10.1 SAMPLE CALCULATIONS

A. Emission Designator

Emission Designator = 1IM25F9W

CDMA BW = 1.25 MHz
F = Frequency Modulation
9 = Composite Digital Info
W = Combination (Audio/Data)
(Measured at the 99.75% power bandwidth)

Emission Designator = 40KOF8W

Calculation:
Modulation:
Deviation:
Bn =

Bn =

Calculation:
Modulation:
Deviation:
Bn =

Bn =

Voice + SAT

Voice is 2.5 kHz and SAT is 6 kHz — Maximum modulation is M = 6 kHz

Voice is 12 kHz and SAT is 2 kHz — Maximum deviation is D = 12 + 2 = 14 kHz
2xM + 2xDK with K =1

40 kHz

Signaling Tone (ST) + SAT

ST is 10 kHz and SAT is 6 kHz — Maximum modulation is M = 10 kHz

ST is 8 kHz and SAT is 2 kHz — Maximum deviationis D =8 + 2 = 10 kHz
2XM + 2xDK with K =1

40 kHz

Emission Designator = 40KOF1D

Calculation: Voice + SAT

Modulation: Wideband Data is 10 kHz and SAT is 6 kHz — Maximum modulation is M = 10 kHz
Deviation: Wideband Data is 8 kHz and SAT is 2 kHz — Maximum deviation is D =8 + 2 = 10 kHz
Bn = 2XM + 2xDK with K =1

Bn = 40 kHz

B. Spurious Radiated Emission - PCS Band

Example: Channel 25 PCS Mode 2™ Harmonic (3702.50 MHz)

The receive analyzer reading at 3 meters with the EUT on the turntable was -81.0 dBm. The gain of the
substituted antenna is 8.1 dBi. The signal generator connected to the substituted antenna terminals is adjusted to
produce a reading of —81.0 dBm on the receive analyzer. The loss of the cable between the signal generator and
the terminals of the substituted antenna is 2.0 dB at 3702.50 MHz. So 6.1 dB is added to the signal generator
reading of —30.9 dBm yielding —24.80 dBm. The fundamental EIRP was 25.501 dBm so this harmonic was 25.501

dBm - (-24.80) = 50.3 dBc

PCTESTO PT. 22 REPORT

BOTEST FCC MEASUREMENT REPORT Reviewed By:
NOKIA Quality Manager

Test Report S/N: Test Dates: Phone Type: FCCID:
22.240329215.QMN March 29-31, 2004 Dual-Mode Single-Band QMNRM-20
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11.1 CONCLUSION

The data collected shows that the NOKIA MOBILE PHONES INC. Dual-Mode Single-Band Phone (AMPS/CDMA)
FCC ID: QMNRM-20 complies with all the requirements of Parts 2 and 22 of the FCC rules.
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W Agilent L Freg/Channel
FCC ID: QMNRM-20 Cond Spurs FM Ch. 099° Mkr1 1.649 GHz

Center Freg
29 -34.29
Ref 25.29 dBm #Atten 30 dB 34.20 dBm e T

Start Freg
10.0000000 MHz

Stop Freg
250000000 GHz
CF Step
249000000 MHz
1 Auto Man
V1 S7 Wittt ebhiby did 'nu'n..mﬂﬂw#m~'nwwml.ﬂaﬁwmw-ﬂwwww Freq Offset
0.00000000° Hz
Signal Track
On Off
Start 10 MHz Stop 2.500 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 4.192 ms (999 pts)
ilent Technaolo
W Agilent L Freg/Channel
FCC ID: QMMREM-20 Cond Spurs FM CE Mkr1 8.542 GHz
Ref 25.29 dBm #Atten 30 dB 2937 dBm [l

6.25000000 GHz

Start Freg
2 60000000 GHz

Stop Freg
10.0000000 GHz

CF Step
750.000000 MHz
Auto hanl

.-wMMmm#wmmwmwmw*w.#ﬁ-‘*wm,.h
o Freq Offset
0.00000000 Hz

Signal Track
On off

Start 2.500 GHz Stop 10.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 12.51 ms (999 pts)

ilent Technolo

© 2004 PCTEST Lab Nokia, Inc. FCCID: QMNRM-20



W Agilent

L Freg/Channel

FCC D QMMRR-20 Cond Spurs Fi Ct
Ref 25.31 dBm #Atten 30 dB

V1 2 W TIEF R l'

Start 10 MHz

#Res BW 1 MHz #WBW 1 MHz

ilent Technaolo

Agnenf

Mkr1 1.649 GHz

3402 dBm  |[BRALCINRC

1.25500000 GHz

Start Freg
10.0000000 MHz

Stop Freg
260000000 GHz

CF Step
249000000 MHz
Auto Man

qummuhhm-ﬂu}hM%jthmmefM

Freq Offset
0.00000000 Hz

Signal Track
On Off

Stop 2.500 GHz
Sweep 4.192 ms (999 pts)

L Freg/Channel

FCCID: G
Ref 25.31 dBm

cond Spurs FM CF
#Atten 30 dB

MF o g w'mhuhmww T M?'WHWW ,s#mm

Start 2.500 GHz

#Res BW 1 MHz #VBW 1 MHz

Mkr1 7.114 GHz

TR Center Freq

6.25000000 GHz

Start Freg
2 60000000 GHz

Stop Freg
10.0000000 GHz

CF Step
750.000000 MHz
Auto hanl

Freq Offset
0.00000000 Hz

Signal Track
On off

Stop 10.000 GHz

Sweep 12.51 ms (999 pts)

ilent Technolo

© 2004 PCTEST Lab
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W Agilent L Freg/Channel
FCC ID: QMNRM-20 Cond Spurs FM Ch. 0793 Mkr1 1.649 GHz

. Center Freg
Ref 25.22 dBm #Atten 30 dB -33.67 dBm 1 25500000 GHz

Start Freg
10.0000000 MHz

Stop Freg
2 60000000 GHz
CF Step
249.000000 MHz
| L Auto Man
IM'..-MHJHL%mw*ﬂﬂ'MﬁuﬁhMW\WMMM
Freq Offset
0.00000000 Hz
Signal Track
On Off
Start 10 MHz Stop 2.500 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 4.192 ms (999 pts)
ilent Technalo
W Agilent L Freg/Channel
FCC ID: OMMRM-20 Cond Spurs Fh Ch. 0799 Mkr1 8.640 GHz
Ref 25.22 dBm #Atten 30 dB L | enterFreq

6.25000000 GHz

Start Freg
2 60000000 GHz

Stop Freg
10.0000000 GHz

CF Step
750.000000 MHz
Auto hanl

w-m'-‘lr“"‘W..j1i;.u;u'mu+M,.\i,,-'wM‘I*Mh”ﬂwﬂk'*hﬂhh&“ﬁwﬂ*ﬂhwﬁ
Freq Offset
0.00000000 Hz

Signal Track
On off

Start 2.500 GHz Stop 10.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 12.51 ms (999 pts)

ilent Technolo
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W Agilent L Freg/Channel
FCC ID: QMMRNM-20 Cond Spurs COMA Ch. 1013 Mkr1 1.649 GHz

Center Freg
4, -39.
Ref 24.83 dBm Atten 20 dB 39.70 dBm 1 25500000 GHz

Start Freg
10.0000000 MHz

Stop Freg
260000000 GHz

CF Step
249000000 MHz
Auto Man

1

Freq Offset
.wj'-rhﬂ\fﬂm‘“ww#ﬂ W**'W%W#I'M*WNH?IW‘WWH‘ 0.00000000° Hz

Signal Track
On Off
Start 10 MHz Stop 2.500 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 4.192 ms (999 pts)
ilent Technalo
W Agilent L Freg/Channel
FCCID: QMMRR-20 Cond Spurs COMA Ch. 1013 Mkr1 8.505 GHz
Ref 24.83 dBm Atten 20 dB 40.25 dBm |l

6.25000000 GHz

Start Freg
2 60000000 GHz

Stop Freg
10.0000000 GHz

CF Step
750.000000 MHz
Auto hanl

Vi 52 i Freq Offset
S3 FC P it et et AT ! 0 0000000 Hz

Signal Track
On off

Start 2.500 GHz Stop 10.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 12.51 ms (999 pts)

ilent Technolo
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W Agilent L Freg/Channel
FCC ID: QMMNREM-20 Cond Spurs COMA Ch. 0354 Mkr1 1.672 GHz

, 29 4, Center Freq
Ref 24.88 dBm Atten 20 dB 32.44 dBm 1 25500000 GHz

Start Freg
10.0000000 MHz

Stop Freg
260000000 GHz

CF Step
249000000 MHz
Auto Man

ULu Freq Offset
FOF TP e r S I T s v v 0.00000000 Hz

Signal Track
On Off
Start 10 MHz Stop 2.500 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 4.192 ms (999 pts)
ilent Technalo
s Agilent L Freg/Channel
FCCID: OMMRR-20 Cond Spurs COMA Ch. 0354 Mkr1 7.761 GHz
Ref 24.88 dBm Atten 20 dB L enter Freq

6.25000000 GHz

Start Freg
2 60000000 GHz

Stop Freg
10.0000000 GHz

CF Step
750.000000 MHz
Auto hanl

V1 S2 | o Ww Freq Offset
S3 Py s Ve hbronpnsbr ettt Tt i

Signal Track
On off

Start 2.500 GHz Stop 10.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 12.51 ms (999 pts)

ilent Technolo
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W Agilent L Freg/Channel
FCC ID: QMMREM-20 Cond Spurs COMA Ch. 0777 Mkr1 1.697 GHz

. a8 Center Freg
Ref 24.85 dBm Atten 20 dB 35.63 dBm 1 25500000 GHz

Start Freg
10.0000000 MHz

Stop Freg
260000000 GHz

CF Step
249000000 MHz
Auto Man

' T Freq Offset
w-;wnWPH'wWHWJ Wl s B L‘M,.MMW»M 0.00000000 Hz

Signal Track
On Off
Start 10 MHz Stop 2.500 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 4.192 ms (999 pts)
ilent Technalo
W Agilent L Freg/Channel
FCCID: QMMRR-20 Cond Spurs COMA Ch. 0777 Mkr1 3.394 GHz
Ref 24.85 dBm Atten 20 dB 39.43 dBm  [ALi i

6.25000000 GHz

Start Freg
2 60000000 GHz

Stop Freg
10.0000000 GHz

CF Step
750.000000 MHz
Auto hanl

1

" . Freq Offset
s3 FC,y,mWLm,wﬂwmwmwmﬂwﬂ'“ ot g iy [T R

Signal Track
On off

Start 2.500 GHz Stop 10.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 12.51 ms (999 pts)

ilent Technolo

© 2004 PCTEST Lab Nokia, Inc. FCCID: QMNRM-20



W Agilent

FL Freg/Channel

FCCID: QOMMREM-20 Power Out COMA Ch, 1013
Ref 24.83 dBm #Atten 30 dB

Start 819.70 MHz

#Res BW 3 MH=z #WBW 3 MHz

ilent Technaolo

W Agilent

Center Freg
824 700000 MHz

Start Freg
§19.700000 MHz

Stop Freg
829 700000 MHz

CF Step
1.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Stop 829.70 MHz
Sweep 1.065 ms (999 pts)

FL Freg/Channel

FCCID: QMMREM-20 Power Out CORA Ch
Ref 24.88 dBm #Atten 30 dB

Start 831.52 MHz

#Res BW 3 MHz #VBW 3 MHz

Center Freg
f36 520000 MHz

Start Freg
831620000 MHz

y Stop Freg
| 541.520000 MHz

CF Step
1.00000000 kHz
Auto hanl

Freq Offset
0.00000000 Hz

Signal Track
On off

Stop 841.52 MHz
Sweep 1.065 ms (999 pts)

ilent Technolo

© 2004 PCTEST Lab

Nokia, Inc.
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W Agilent

L Freg/Channel

FCCID: QMMREM-20 Power Out CDRA Ch
Ref 24.88 dBm #Atten 30 dB

Start 831.52 MHz

#Res BW 3 MH=z #WBW 3 MHz

ilent Technaolo

W Agilent

Center Freg
836.520000 MHz

Start Freg
£§31.520000 MHz

Stop Freg
841620000 MHz

CF Step
1.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Stop 841.52 MHz
Sweep 1.065 ms (999 pts)

L Freg/Channel

FCC ID: QMMNREM-20 Power ( & Ch 0777
Ref 24.85 dBm #Atten 30 dB

Start 843.31 MHz

#Res BW 3 MHz #VBW 3 MHz

Center Freg
848 310000 MHz

Start Freg
843310000 MHz

Stop Freg
853.310000 MHz

CF Step
1.00000000 kHz
Auto hanl

Freq Offset
0.00000000 Hz

Signal Track
On off

Stop 853.31 MHz
Sweep 1.065 ms (999 pts)

ilent Technolo

© 2004 PCTEST Lab

Nokia, Inc.

FCCID: QMNRM-20



W Agilent L Freg/Channel
FCC ID: QMMRN-20 Band Edge COMA Ch. 1013 Mkr1 824.000 MHz

. AE N7 Center Freg
Ref 24.83 dBm #Atten 30 dB 16.074 dBm 204 000000 Mz

Start Freg
521.500000 MHz
th*ﬂ"""'hu’w Vin N

Stop Freg
826 500000 MHz

CF Step
500.000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

u.,..r."""‘v‘f

Signal Track
On Off

Start 821.500 MHz Stop 826500 MHz
#Res BW 13 kHz #VBW 13 kHz Sweep 35.73 ms (999 pts)

ilent Technaolo

W Agilent RL Freg/Channel
FCCID: QMMRR-20 Band Edge CDMA Ch. 0777 Mkr1 849.000 MHz

el . Center Freq
Ref 24.85 dBm #Atten 30 dB 13224 dBm 649 000000 MUz

Start Freg
846 500000 MHz

Stop Freg
851500000 MHz

CF Step
500.000000 kHz
Auto hanl

Freq Offset
0.00000000 Hz

Signal Track
On off

Start 846.500 MHz Stop 851.500 MHz
#Res BW 13 kHz #VBW 13 kHz Sweep 35.73 ms (999 pts)

ilent Technolo
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W Agilent RL Freg/Channel
FCC ID: QMMRM-20 Band Edge COMA Ch. 1013 Mkr1 824.000 MHz

, Center Freg
Ref 24.83 dBm #Atten 30 dB 17537 dBm 204 000000 Mz
Start Freg
5323.000000 MHz
.-*"('"'A“r“a.m-#"rﬁ"‘ﬁﬂ'f'“""-wd"‘“""‘w‘uﬁ*"‘“
al
f Stop Freq
,." 325.000000 MHz
¢
/ CF Step
] 200.000000 kHz
! Auto Man|
_ri"“"l
.,-...t.-r1-"-J‘1.'\..-4..-uwnr-wuu“‘"'"ﬂﬂ"y{#”.ﬂfr Freq Offset
53 FS 0.00000000 Hz
Signal Track
On Off
Start 823.000 MHz Stop 825000 MHz
#Res BW 13 kHz #VBW 13 kHz Sweep 14.3 ms (999 pts)
ilent Technalo
W Agilent RL Freg/Channel

FCC ID: OMMRM-20 Band Edge COMA Ch. 0777 Mkr1 849.000 MHz

Ref 74.85 dBm #Atten 30 dB 14308 dBm Center Freg

849.000000 MHz

Start Freg
845000000 MHz

Stop Freg
850000000 MHz

CF Step
200.000000 kHz
Auto hanl

e,

e Freq Offset
P e A et 0.00000000 Hz

Signal Track
On off

Start 848.000 MHz Stop 850.000 MHz
#Res BW 13 kHz #VBW 13 kHz Sweep 14.3 ms (999 pts)

ilent Technolo
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W Agilent RL Freg/Channel
FCC ID: QMMRM-20 4 MHz Span CDMA Ch. 1013 Mkr1 822.912 MHz

Center Freg
4, 32.9
Ref 24.83 dBm #Atten 30 dB 32982 dBm 521 000000 Mz

Start Freg
§19.000000 MHz

Stop Freg
823000000 MHz

CF Step
400.000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

T
I e pp ¥
AR A m P TSRy e,
. [ } "
A A

Signal Track
On Off

Start 819.000 MHz Stop 823.000 MHz
#Res BW 100 kHz #YBW 100 kHz Sweep 1.065 ms (999 pts)

ilent Technaolo

W Agilent RL Freg/Channel
FCCID: QMMRR-20 4 bHz Span COMA Ch Mkr1 850.020 MHz

el . Center Freg
Ref 24.85 dBm #Atten 30 dB -36.158 dBm 657 000000 MUz

Start Freg
850000000 MHz

Stop Freg
854 000000 MHz

CF Step
400.000000 kHz
Auto hanl

Freq Offset
0.00000000 Hz

b P,
ol P T dns, g A o, .
b U AT PR L W . s »
ol It o e |

Signal Track
On off

Start 850.000 MHz Stop 854.000 MHz
#Res BW 100 kHz #WBW 100 kHz Sweep 1.065 ms (999 pts)

ilent Technolo
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# Agilent L Freq/Channel

ChFreq 83852 MHz Trig  Free 83(53225%5 ol
Channel Power Averages:10 | '
Start Freg
e — —_— 535020000 MHz
FCCID: OMMNEM-20 Ch. Power COMA Ch. 0384
Ref 24.88 dBm #Aten 30 dB Ston F
f :: op Freq
o 538.020000 MH
PR w‘ﬁq’”h‘ﬁ'”'“wwr\ :
dB/ NP . M‘ 'w CF Step
p 300.000000 kHz
Oﬂst " Wlﬂl\wi W i h Auto Man
dB
Freq Offset

Start 835.020 MHz Stop 836.020 MHz [t

#Res BW 30 kHz #YBW 300 kHz Sweep 9.78 ms (999 pts)

Signal Track
Channel Power o, tral Density On Oiff

24.88 dBm /2.0000 MHz -38.13 dBm/Hz

Copyright 2000-2002 Agilen

e Agilent L Freq/Channel
ChFreq 83652 MHz Trig  Fres aagggéggulz =
Occupied Bandwidth - -
Start Freg
pp—— — . — §35.020000 MHz
FCCID: OMMRM-20 Occpd BYW COMA Ch. 0334
Ref 24.88 dBm #Atten 30 dB
“ . Stop Freg
W.‘ ﬁw iy i ‘1 W ml.‘ WMMM 838020000 MHz
‘ CF Step
300.000000 kH
,awm Mﬂrlwl.'rﬁq‘ ” i\m LT 'ﬂ “M Il Mar
Freq Offset

Start 835.020 MHz Stop 836.020 MHz |[RteEee e

#YBW 300 kHz Sweep 9.78 ms (999 pts)

Signal Track
Occupied Bandwidth Occ BW % Pwr | 99.00 % (Ja SN racﬁf

1.2525 MHz

ansmit Freg Error

width
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PCTEST Engineering Lab.

SPECTRUM ANALYZER PRESENTHTION

FCC ID:QMNRM-28

NOKIA

Dual-Mode Phone

FM Channel 3B4

Operating Freguency: B36.328 MHz
Output Power - £3.3 dBm

Test Mode:SAT + Voice

REF 25.3 dBm ATTEN 2@ dB

12 dB~s —|
- .
I:|:Ii| :]Jlll_’
orrset e b
A2 Ut .

o ml'ulflll! ﬂ‘]ﬂ IEM'L'L“ |
W '||" i I’I||' l
il L |
1. Hm.ﬂl ?uﬂﬂﬁ ‘
I
CENTER 836.5328 MHz SPAM 108 kHz
RES BW 328 Hz VBW 3IBB Hz EWP 3.08 sac
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PCTEST Engineering Lab.

SPECTRUM ANALYZER PRESENTATION

FCC ID:QMNRM-28

MNOKIA

Dual-Mode Phone

FM Channel 384

Operating Frequency: 836.528 MHz
Output Power : 25.3 dBm

Test Mode:SAT + DTMF

REF__25.3 dBm ATTEN 28 dB

18 dBs
!

OFFSET W =
IBE. 3
dB "
¥ !
ozl B W ) —

CEMTER 836.528 MH=z 2 SPAN 188 kHz
RES BW 328 Hz WHM 388 Mz SWP 3.88 eec

© 2004 PCTEST Lab Nokia, Inc. FCCID: QMNRM-20



PCTEST Engineering Lab,

SPECTRUM ANALYZER PRESENTATION

FCC ID:QMNRM-28

MNOKIA

Dual-Mode Fhaone

FM Channel 384

Operating Freguency: B836.528 MHz
Output Power : £5.3 dBm

Test Mode:SRT + ST

REF__23.3 dBm ATTEM 28 dB

18 dBs ]
OFFSET
16.3
dB
| |
: I e
b
— [ ||Ijl‘
]
1 'IL NT‘W
.# -
M
[ i
:
|
!
few gem]
CENTER 836.528 MH=z SPAN 18R kHz
RES HW 3B@ Hz VBW 308 Hz SHF 3.88 Eac
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PCTEST Engineering Lab.

SPECTRUM ANARLYZER PRESENTATION

FCC ID:0MNRM-28

NOKIA

Dual-Mode Phone

FM Channel 384

Operating Freguency: B3E.22@ MHz
Output Power : 23.3 dBm

Test Mode:S5T

REF__25.3 dBm ATTEN 28 dB

18 48~
| |
OFFSET i :
16.3 Ik
dd [ i I. | 1
S T m Th
f If I i i
] R
| Hi | I | J T
L | Pyl
l | WM
W"' )
CEMTER H38.52@ MH=z SPAN 108 kHz

RES BW 308 Hz WHW 3IBER  H=z CHP 3.88 =ac
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PCTEST Engineering Lab.

SPECTRUM ANALYZER PRESENTATION

FCC ID:QMNRM-28

NOKIA

Dual-Mode Phone

FM Channel 384

Operating Freguency: 836.5280 MHz
Output Pouwer 2 25.3 dBm

Test Mode:SAT

REF__25.3 dBm ATTEN 28 dB

18 dB- 1

OFFSET —
16.3
dH

g

L1

CENTER B36.%28 MHz B SPANM 188 kHz
RES BW IBE Hz YEW 388 Hz SHP 3.88 sec
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PCTEST Engineering Lah.

SPECTRUM: ANBLYZER PREBENTHIT ION

FCC ID:QMNRM-28

NOKIR

Dual-Mode Phone

FM Channel 3B4

Operating Frequency: B36.528 MHz
Output Pouwer : 25.3 dBm

Test Mode:HWide Band Data

REF 25.3 dBm ATTEM 2@ dB

18 dB# r

[ F M i |
i [ | Wﬂt - |
iy / N |

. T P T =
Wi&‘h M“”%

o I WSn———
CEMTER B8356.328 MHz SFAN 188 kHz
RES BW 388 Hz VBW 388 H=z SHP 3.88 =ec

© 2004 PCTEST Lab Nokia, Inc. FCCID: QMNRM-20



PCTEST Engineering Lah.

SPECTRUM ANALYZER PRESENTRTION

FCC ID:QMNRM-2@

NOKIA

Dual-Mode Fhone

FM Channel 384

Operating Freguency: B36.528 MHz
Output Pouwer ; £5.3 dBm

Test Mode:Voice

REF 25.3 dBm _ ATTEN 208 dB =
18 dB/ [
CFFSET )
16.3 l
dB !I 1 |
I| T
[
S
il [
IR TR -
) 1 T
Wil
CENTER B3B6.528 MHz 7 SPAN 188 kHz

RES BW 388 H=z WBH 308 H=z SHP 3.08 =sec
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PCTEST Engineering Lab.

SPECTRUM ANALYZER PRESENTATION

FCC ID:0MNRM-28

NOK IA

Dual-Mode Phone

FM Channel 384

Operating Freguency: B836.528 MHz
Qutput Power i £5.3 dBm

Test Mode:Unmodulated Signal

REF_25.3 dBm ATTEN 28 dH

189 487 f

OFFSET ' — —
16.3
dB

L

CENTER B3B.528@ MH=z SPAN |08 kHz
RES BW 23B@ Hz VEBW 328 Hz SHP 3.B8 sec

© 2004 PCTEST Lab Nokia, Inc. FCCID: QMNRM-20



# Fec ID: GMNAM-28  COMA MODE MKR BAZ2.94 MHz
REF -6@.0 dBm #ATTEN 1P dB PG 26.0 dB -97.31 dBm
PEAK | I [
LOG
5 v
dB/ '
OFFST - !
6.8 .
dB !
DL |
-75.8 |

dBm .___.__,,T s

VA SB .
sC Fol !
CORR |

|
5 L 1

L9 / i

1A, | I TR BT R j ,ﬁl_'l“l i f'm%l 1 ! I|II .*{'J-!’_‘-I .':i]'l-’“'il'l?ﬂf'n'.\.lln ‘}I_,I.ﬂ
i ] e :

START B869.80 MHz STOP B94.88 MHz

#HES BW 100 kHz #VBW 180 kHz SWP 28 msec

;ﬁ?,:,:.: I0: GMMNARM-20 Fr MODE MKR B78.356 MHz
HEF -6@.0 dBm #ATTEN 10 dB PG 25.0 dB -87 .39 dBm

PEAK | .
LOG |

p NN | I | - ) P LIS (e —
dB./ | |
OFFST| | i L . = R
6.8 |
(=] 1 .
DL [ i 1
=¥5.0 | !
d8m ==

SC FC
CORA

‘ V& 5B

b \ . | .
ﬁmﬁfﬂeﬂ'ﬁdﬂ@“ﬁﬁﬁ A T DR LTt PSSR SR
START BED.PQ MHz STOP B94 .88 MH=z

#RES BW 100 kHz #VBW 16068 kH=z SWP 2B msec
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PCTEST Engineering Lab., Inc.

SUBJECT: Modulation Characteristics Test Report No.:  22.240329215.QMN
FCC Part 22 Test Date: 03.29-31.2004

EUT: Dual-Mode Single-Band Phone (AMPS/CDMA)

Model: 6012

FCC ID: QMNRH-20

REFERENCE: 1kHz =0dB

Modulation Limiting

16000

14000

/_/\N(\/ o
12000 -
10000 v

= /
= — 3KHz
C
% 8000 1KHz
3 pd 7 — 300Hz
[a)
6000 o
S Ff/_”f
—_— /__/_/
4000
2000
0
-35 -30 -25 -20 -15 -10 -5 0

Audio Input Level (dBV)

NOKIA Dual-Mode Single-Band Phone (AMPS/CDMA)
FCC ID: QMNRH-20




PCTEST Engineering Lab., Inc.

SUBJECT: Modulation Characteristics Test Report No.:  22.240329215.QMN
FCC Part 22 Test Date: 03.29-31.2004

EUT: Dual-Mode Single-Band Phone (AMPS/CDMA)

Model: 6012

FCC ID: QMNRH-20

REFERENCE: 1kHz =0dB

Frequency Response of Audio Low Pass Filter

10.0

-10.0 \
-20.0

\[ TN
-30.0

-40.0

LEVEL (dB)
Relative to 1kHz

-50.0

-60.0

N NN

-80.0

-90.0
1k 10k 100k
FREQUENCY (Hz)

NOKIA Dual-Mode Single-Band Phone (AMPS/CDMA)
FCC ID: QMNRH-20



