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1. Summary for FCC Part 22/24 Compliance Test Report

Date of receipt 21.3.2005

Testing completed 13.4.2005

The customer's contact person | Tero Huhtala

Test Plan referred to \EMC\TESTPLAN\

Notes -

Document name T:\Projects\RM-42\results\emc\FCC\Tre_ FCC_ 0515 02.doc

1.1. EUT and Accessory Information

The EUT is a triple band (GSM900/1800/1900) mobile phone with GPRS, EGPRS and
Bluetooth. The EUT is tested with maximum rated TX power, modulated with pseudo random bit
sequence (PRBS9).

Product Type SN HW MV SW DUT

GSM Phone RM-42 004400371640622 1014 - 0.31.3 | 40187
GSM Phone RM-42 004400371640481 1014 - 0.31.3 | 40188
Battery BL-5B L443120209257 I - - 40190
AC Charger AC-4E 042 1.0 1.0 - 40195
Headset HDS-3 HL23863497 - - - 40200
Dummy Battery SD-3 3688230031 - - - 40198

1.2. Summary of Test Results

GSM 1900:

Section in CFR 47 Section in RSS-133 Name of the test Result
§2.1046(a) 6.2 Conducted RF output power NP
§24.232(b) 6.2 Radiated RF output power NP
§2.1049(h) 5.6 99 % occupied bandwidth PASSED
§24.238(a) 6.3 Band edge compliance PASSED
§24.238(a), §2.1051 6.3 Spurious emissions at antenna terminals NP
§24.238(a), §2.1053 6.3 Spurious radiated emissions PASSED
§2.1055(a) 7 Frequency stability, temperature variation PASSED
§2.1055(d) 7 Frequency stability, voltage variation PASSED

PASSED The EUT complies with the essential requirements in the standard.
FAILED The EUT does not comply with the essential requirements in the standard.
NP The test was not performed by the TCC Nokia Tampere Laboratory.
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2. 99 % occupied bandwidth

(FCC §2.1049(h), RSS-132 4.2, RSS-133 5.6)

EUT with DUT number 40188
Accessories with DUT numbers | 40190
Operation Voltage V / Hz 115/60
Result PASS
Remarks -

Air Pressure kPa

Temp °C / Humidity RH %/

20/48/100.6

Date of measurements

13.4.2005

Measured by

Jari Jantunen

2.1. Test setup

Spectrum
analyser
Radio 20dB
simulator attenuator

Power

divider

2.2. Test method and limit
The measurement is made according to FCC rules part 22 and 24 and IC standards RSS-132

and RSS-133.
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2.3. GSM 1900 Test results

Operation mode (TX on) 99% occupied bandwidth / kHz
GSM 246.795
EGPRS 246.795

GSM mode, channel 661

“RBW 3 kHz Marker 1 [T1 ]
“VBW 3 KHz 2.59 dBm
Ref 10 dBm “Att 40 dB ~SWT 190 ms 1.880067308 GHz
10 OBW246.794871795 kHz
1 Temp |1 [T1 OBW]
L o I -12.97 dBm

1.879878205 GHz
Temp |2 [T1 OBW]
| 10 Y1} -1 9 _dBm
.880125000 GHz

=
N
=y

=

Center 1.88 GHz 100 kHz/ Span 1 MHz

Date: 13.APR.2005 13:12:01
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EGPRS mode, channel 661

=y
>
<

L AV

Date:

“RBW 3 kHz Marker 1 [T1 ]
*VBW 3 kHz -2.44 dBm
Ref 10 dBm “Att 40 dB *SWT 190 ms 1.879942308 GHz
10 OBW246.794871795 kHz
Temp |1 [T1 OBW]
o 1 -22.64 dBm
1.879875000 GHz
Mw Temp [2 [T1 OBW]
L _10 Il Ui ¥ ullll -19 dBm
'Ju de 1.880121795 GHz
T2
| >0 T
| 30 rﬂ’f “{\
| _40 L
swp 1 of ﬁijﬂ u\“l
| 5o Tl H“ﬂ
-60
-80
-90
Center 1.88 GHz 100 kHz/ Span 1 MHz
13.APR.2005 13:16:29
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3. Band edge compliance
(FCC §22.917(a), 24.238(a), RSS-132 4.5, RSS-133 6.3)

EUT with DUT number 40188
Accessories with DUT numbers | 40190
Operation Voltage V / Hz 115/60
Result PASS
Remarks -
Temp °C / Humidity RH % / 21/48/102.1
Air Pressure kPa
Date of measurements 4.4.2005
Measured by Jan-Erik Lilja

3.1 Test setup

Spectrum
analyser
Power Attenuator EUT
divider
Radio 20dB
simulator attenuator

3.2. Test method and limit
The measurement is made according to FCC rules part 22 and 24 and IC standards RSS-132

and RSS-133.
Limits for band edge compliance measurements
Operation band Frequency range / MHz Limit /dBm
GSM 850 Below 824 and above 849 -13
GSM 1900 Below 1850 and above 1910 -13
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3.3.

GSM 1900 Test results

Operation mode (TX on) Channel Level /dBm
GSM 512 -13.92
GSM 810 -15.12
EGPRS 512 -20.82
EGPRS 810 -22.73

GSM mode, channel 512 (Peak detector, RBW: 3 kHz)
@

“RBW 3 kHz
VBW 3 kHz
SWT 225 ms

Marker 2 [T1 ]
13.92 dBm
1.849987179 GHz

Ref 30 dBm “Att 40 dB

30 Offfet 18]7 dB Markqr 1 [T1]
4 2¢.71 dBm

L 20 Th 1.850184692 cHz | M

»
[ 1A -

D1 -13 diBm

Mw,ww«y

P N YO B Ze g e

Center 1.85 GHz 200 kHz/ Span 2 MHz

Date: 4.APR.2005 17:04:12

GSM mode, channel 810 (Peak detector, RBW: 3 kHz)

“RBW 3 kHz Marker 2 [T1 ]
“VBW 3 kHz -15.12 dBm
Ref 28.9 dBm “Att 40 dB SWT 225 ms 1.910019231 GHz
Ooffg$et 18]9 dB Markdr 1 [T11
1 20.76 dBm
20 1-909810897 GHz | I
10
Lt
o
L-10 _
D1 -13 diBm W’ iz
t-a0 iﬂ
MWM ALY O TR
t-60
-70

Center 1.91 GHz 200 kHz/ Span 2 MHz

Date: 4.APR.2005 16:19:14
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EGPRS mode, channel 512 (Peak detector, RBW: 3 kHz)

“RBW 3 kHz Marker 2 [T1 ]
“VBW 3 kHz —-20.82 dBm
Ref 28.7 dBm ALT 40 dB SWT 225 ms 1.849987179 GHz
offet 18]7 dB Markdr 1 [T1]1
17-39 dBm
| 20 1 oo
AJl*"\4
Lo
Lo "
| 10 / \
D1 -13 Bm ’ \
20
a0
L 40 .lw
simrodboidp Al MM MU‘U«AA. ik
WYTONY . FET VW B I P o
—60:
| -70
Center 1.85 GHz 200 kHz/ Span 2 MHz

Date: 4.APR.2005 16:55:48

EGPRS mode, channel 819 (Peak detector, RBW: 3 kHz)

® “RBW 3 kHz Marker 2 [T1 ]
“VBW 3 kHz —-22_.73 dBm
Ref 30.2 dBm “ALL 40 dB SWT 225 ms 1.910009615 GHz
30.2)FfFget 189 dB Markgr 1 [T1]|]
18$.15 dBm
L 20 1 1.909791667 Ghz | M
10
- D1 -13 diBm Jf \
I f
T \
-60
Center 1.91 GHz 200 kHz/ Span 2 MHz
Date: 4.APR.2005 16:59:25
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4. Spurious radiated emissions
(FCC §22.917(a), §24.238(a), §2.1053, RSS-132 4.5, RSS-133 6.3)
EUT with DUT number 40187
Accessories with DUT numbers | 40190, 40195, 40200
Operation Voltage V / Hz 115/60
Result PASS
Remarks -
Temp °C / Humidity RH % / 21/48/102.1
Air Pressure kPa
Date of measurements 4.4.2005
Measured by Jari Jantunen

4.1. Test setup

Communication

Tester \\»

Tower/table | | | — |-----==--- o] \\
controller e Filter

, bank | {1 Receiver

4.2. Test method and limit
The measurement is made according to TIA-603-B-2002 as follows:

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with absorbers on the
floor and measuring antenna at fixed height using 2-axis EUT position system.

The Final Measurement is performed in the Semi-Anechoic Chamber with conducting metal
floor, if the Preliminary Measurement results are closer than 20 dB to the permissible value.

The EUT is placed at nonconductive plate at the turntable center.

For each suspected frequency, the turntable is rotated 360 degrees and antenna is scanned
from 1 to 4 m. This is repeated for both horizontal and vertical receive antenna polarizations.

The emissions less than 20 dB below the permissible value are reported.
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The substitution method is used. Substitution values at each frequencies are measured
beforehand and saved to the test software.

The substitution corrections are obtained as described below:

Asuest = Psusst 7x - PsussT rx - Lsusst_casLes + Gsusst Tx_ANT

Where Agygsr is the final substitution correction including receive antenna gain. Psygst 1x iS
signal generator level, Psugst rx iS receiver level, Lsugst casies iS cable losses including both TX
and RX cables and Gsysst 1x_ant IS Substitution antenna gain.

The measurement results are obtained as described below:

P [dBm] = Pueas + AcorrecTions

Where Pyeas is receiver reading in dBm and Acorrections IS combined correction factor
including cable loss, preamplifier gain and substitution correction (AcorrecTions = LcasLes -
Gereawe + AsussT).

Limits for spurious radiated emissions measurements

Operation band Frequency range / MHz Limit /dBm
GSM 850 30 - 8500 -13
GSM 1900 30 - 18000 -13

4.3. GSM 1900 Test results
GSM mode, channel 661

Frequency / Level / Level / AcorrecTion / Polarisation Result
MHz dBm W dB

3760.00 -33.90 0.4074 9.3 VERTICAL PASS
5640.00 -49.50 0.0112 11.8 VERTICAL PASS
7520.00 -47.30 0.0186 14.9 VERTICAL PASS
9400.00 -47.60 0.0174 18.6 VERTICAL PASS
11280.00 -46.30 0.0234 19.6 VERTICAL PASS
13160.00 -44.00 0.0398 215 VERTICAL PASS
15040.00 -42.60 0.0550 22.8 VERTICAL PASS
16920.00 -42.10 0.0617 25.9 VERTICAL PASS

EGPRS mode, channel 661
Frequency / Level / Level / AcorrecTion / Polarisation Result

MHz dBm uw dB

3760.00 -47.20 0.0191 9.3 VERTICAL PASS

5640.00 -50.10 0.0098 11.8 VERTICAL PASS

7520.00 -47.10 0.0195 14.9 VERTICAL PASS

9400.00 -47.80 0.0166 18.6 VERTICAL PASS

11280.00 -45.90 0.0257 19.6 VERTICAL PASS

13160.00 -44.60 0.0347 21.5 VERTICAL PASS

15040.00 -42.20 0.0603 22.8 VERTICAL PASS

16920.00 -41.10 0.0776 25.9 VERTICAL PASS
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5. Frequency stability, temperature variation
(FCC §2.1055(a), §2.1055(a), RSS-132 4.3, 6.3, RSS-133 7)
EUT with DUT number 40188
Accessories with DUT numbers | 40190
Operation Voltage V / Hz 115/60
Result PASS
Remarks -
Temp °C / Humidity RH % / 20/49/99.5
Air Pressure kPa
Date of measurements 8.4.2005
Measured by Jari Jantunen

5.1. Test setup

Radio Attenuator EUT
simulator

Climate chamber

5.2. Test method and limit

The measurement is made according to FCC rules part 22 and 24 and IC standards RSS-132
and RSS-133 as follows:

a)

b)
<)
d)
e)
f)

The climate chamber temperature is set to the minimum value and the temperature is
allowed to stabilize.

The EUT is placed in the chamber.

The EUT is set in idle mode for 45 minutes.

The EUT is set to transmit.

The transmit frequency error was measured immediately.

The steps ¢ - e were repeated for each temperature.

Limits for frequency stability, temperature variation measurements

Frequency deviation / ppm

+25
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5.3. GSM 1900 Test results

GSM mode, channel 661

Temperature /°C Deviation / Hz Deviation / ppm
-30 -36 -0.01915
-20 -35 -0.01862
-10 -37 -0.01968

0 -36 -0.01915
10 -36 -0.01915
20 -33 -0.01755
30 -28 -0.01489
40 -31 -0.01649
50 -32 -0.01702
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6. Frequency stability, voltage variation
(FCC 82.1055(d), RSS-132 4.3, 6.3, RSS-133 7)
EUT with DUT number 40188
Accessories with DUT numbers | 40198
Operation Voltage V / Hz 3.9DCand 3.3DC
Result PASS
Remarks -
Temp °C / Humidity RH %/ 21/48/102.1
Air Pressure kPa
Date of measurements 4.4.2005
Measured by Jari Jantunen

6.1. Test setup

Radio Attenuator
simulator

EUT

Variable
power supply

6.2. Test method and limit

The measurement is made according to FCC rules part 22 and 24 and IC standards RSS-132

and RSS-133 as follows:

The EUT battery was replaced with an adjustable power supply. The frequency stability was
measured at nominal voltage and at the battery cut-off point.

Limits for frequency stability, voltage variation measurements

Frequency deviation / ppm

+25
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6.3. GSM 1900 Test results
GSM mode, channel 661

Voltage level / V

Deviation / Hz

Deviation / ppm

Nominal / 3.9

-33

-0.01755

Battery cut-off point / 3.3

-33

-0.01755
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7. Test Equipment

7.1 Conducted measurements
Eqg. No Equipment Type Manufacturer Used in
TM37610 | Spectrum analyzer FSU R&S 15C,22/24
TM37678 | Radio communication tester CMU-200 R&S 15C,22/24
Attenuator 10 dB 6251.17.A Huber+Suhner AG 15C,22/24
TM22901 | Step attenuator 110dB 8496A Agilent 15C,22/24
TM37499 | Power splitter 11667A Agilent 15C,22/24
Temperature chamber VT4002 Votsch 15C,22/24
TM38112 | DC power supply 6632A Agilent 15C,22/24
TM38111 | Multimeter 34401A Agilent 15C,22/24
TM38845 | EMI receiver ESI 40 R&S 15B,15C
TM37773 | Radio communication tester CMU-200 R&S 15B,15C
TM38631 | Signal generator 83640L Agilent 15B,15C
TM38114 | DC power supply 6632A Agilent 15B,15C
TM22835 | Multimeter 87 Fluke 15B,15C
TM30600 | Pulse Limiter ESH3-Z2 R&S 15B,15C
TM26490 | LISN 50 yH ESH3-Z5/ R&S 15B,15C
TM30636 | LISN 50 yuH L2-16/ PMM 15B,15C
7.2. Radiated measurements
Eqg. No Equipment Type Manufacturer Used in
TM30599 | 3m semi-anechoic chamber TDK 15B,15C, 22/24
TM38845 | EMI receiver ESI 40 R&S 15B,15C, 22/24
TM37498 | Preamplifier AMF-5D-020180-26-10P | MITEQ 15B,15C, 22/24
TM37523 | Preamplifier AMF-4D-10M-3G-25-20P | MITEQ 15B,15C, 22/24
TM37516 | Biconilog antenna HL562 R&S 15B,15C, 22/24
TM26496 | Double ridged waveguide 3115 EMCO 15B,15C, 22/24
antenna
TM39158 | Horn antenna 3116 EMCO 15B,15C, 22/24
TM26492 | Reference dipole set UHAP/VHAP Schwarzbeck 15B,15C, 22/24
TM37501 | Dipole antenna 3125-870 EMCO 22/24
TM37502 | Dipole antenna 3125-1880 EMCO 22/24
TM37773 | Radio communication tester CMU-200 R&S 15B,15C, 22/24
TM38631 | Signal generator 83640L Agilent 15B,15C, 22/24
TM38066 | High pass filter 4HC3000/18000-3-KK Trilithic 15B,15C, 22/24
High pass filter WHK?2010-10SS Trilithic 15B,15C, 22/24
Low pass filter WLK1750-10SS Trilithic 15B,15C, 22/24
TM26511 | Tunable notch filter WRCAS870 Wainwright 22/24
TM38215 | Tunable notch filter WRCD1850/1910-0.2/40 | Wainwright 22/24
TM38214 | Band reject filter WRCT 2402/2480- Wainwright 15C
2400/2483.5-30
TM30642 | Turntable controller HD-100 Deisel 15B,15C, 22/24
TM26500 | Turntable DS412 Deisel 15B,15C, 22/24
TM38842 | Antenna mast controller 2090 EMCO 15B,15C, 22/24
TM38843 | Antenna mast 2075 EMCO 15B,15C, 22/24
TM38114 | DC power supply 6632A Agilent 15B,15C, 22/24
TM22835 | Multimeter 87 Fluke 15B,15C, 22/24
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