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0 Summary

0.1 Technical Report Summary

Type of Authorization
Certification for an Intentional Radiator (Frequency Hopping Spread Spectrum)

Applicable FCC Rules:

Prepared in accordance with the requirements of FCC Rules and Regulations as listed in
47 CFR Ch.1 Parts 0 to 19 (10-1-98 Edition). The following subparts are applicable to the
results in this test report.

Part 2, Subpart J - Equipment Authorization Procedures, Certification Sections

Part 15, Subpart C - Intentional Radiators
§ 15.201 Equipment authorization requirement
§ 15.207 Conducted limits
§ 15.209 Radiated emission limits; general requirements

§ 15.247 Operation within the bands 902-928 MHz, 2400-2483,5 MHZ
and 5725-5850 MHz

Note:
The tests were selected and performed with reference to the FCC Public Notice DA 00-
705, released March 30, 2000

Summary Test Results:

The EUT complied with all performed tests as listed in chapter 0.2 Measurement
Summary.
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0.2 Measurement Summary

FCC Part 15, Subpart C

§ 15.247 (a) (1) (ii)

Occupied Bandwidth

The measurement was performed according to ANSI C63.4

OP-Mode Setup Port Final Result
op-mode 1 04t00a01 Temp.antenna connector passed
op-mode 2 04t00a01 Temp.antenna connector passed
op-mode 3 04t00a01 Temp.antenna connector passed
FCC Part 15, Subpart C § 15.247 (b) (1)

Peak Power Output

The measurement was performed according to FCC §15.31 10-1-1998
OP-Mode Setup Port Final Result
op-mode 1 04t00a01 Temp.antenna connector passed
op-mode 2 04t00a01 Temp.antenna connector passed
op-mode 3 04t00a01 Temp.antenna connector passed
FCC Part 15, Subpart C § 15.247 (¢)

Spurious RF Conducted Emissions

The measurement was performed according to FCC §15.31 10-1-1998
OP-Mode Setup Port Final Result
op-mode 1 04t00a01 Temp.antenna connector passed
op-mode 2 04t00a01 Temp.antenna connector passed
op-mode 3 04t00a01 Temp.antenna connector passed

FCC Part 15, Subpart C § 15.247 (c), §15.35 (b), § 15.209

Spurious Radiated Emissions

The measurement was performed according to ANSI C63.4 1992

OP-Mode Setup Port Final Result
op-mode 1 04t000b01 Enclosure passed
op-mode 2 04t000b01 Enclosure passed
op-mode 3 04t000b01 Enclosure passed

FCC Part 15, Subpart C § 15.247 (a) (1)

Channel Separation

The measurement was performed according to FCC §15.31 10-1-1998
OP-Mode Setup Port Final Result
op-mode 4 04t00a01 Temp.antenna connector passed

Not all tests were performed with all supported operating modes, which are applicable to
the Equipment Under Tesixrye t?;fxvere chosen on customer's demand.

Responsible for f 3 :/ ) ’//, onsible /’,.'.Z") ’\ . (-,/
Accreditation Scope: Iy TR LN A = . i E Sl e p

2
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1. Administrative Data
1.1 Testing Laboratory

Company Name: 7 Layers AG

Address: Borsigstr. 11
40880 Ratingen
Germany

This facility has been fully described in a report submitted to the FCC and accepted under the

registration number 96716.

The test facility is also accredited by the following accreditation organisation:

- Deutscher Akkreditierungs Rat

Responsible for Accreditation Scope: Dipl.-Ing Bernhard Retka
Dipl.-Ing Arndt Stécker
Dipl.-Ing Thomas Hoell

1.2 Project Data

Responsible for testing and report: Dipl.-Ing. Robert Machulec

Receipt of EUT:
Date of Test(s):
Date of Report:

1.3 Applicant Data

Company Name:

Address:

Contact Person:

1.4 Manufacturer Data

Company Name:
Address:

Contact Person:

06.04.2004
06.04.2004 - 16.04.2004
19.04.2004

Nokia GmbH

Meesmannstr 103
P.O. Box 101823
44718 Bochum
Germany

Mr. Heiko Dorschel

please see Applicant data

DAR-Registration no. TTI-P-G 178/99
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2.0 Product Labeling

2.1 FCC ID Label:
At the time of the report there was no FCC label available.

2.2 Location of Label on the EUT:

see above
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3. Testobject Data
3.1 General EUT Description

Equipment under Test: Bluetooth (R) transceiver with integrated antenna

Type Designation: RX-1M
Kind of Device: Mobile phone Accessory
(optional)
Voltage Type: DC
12V

Voltage level:

General product description:

Bluetooth is a short-range radio link intended to be a cable replacement between
portable and/or fixed electronic devices.

Bluetooth operates in the unlicensed ISM Band at 2.4 GHz. In the US a band of 83.5
MHz width is available. In this band, 79 RF channels spaced 1MHz apart are defined.
The channel is represented by a pseudo-random hopping sequence through the 79
channels. The channel is devided into time slots, with a nominal slot length of 625us,
where each slot corresponds to different RF hop frequencies. The nominal hop rate is
1600 hops/s. All frequencies are equally used. The average time of occupancy is
0.3797 s within a 30 second period.

The symbol rate on the channel is 1 Ms/s.

The EUT provides the following ports:

Ports

CAN bus

Temp.antenna connector
Enclosure

The main components of EUT are listed and described in Chapter 3.2
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3.2 EUT Main components:
Type, S/N, Short Descriptions etc. used in this Test Report

Short Equipment Type Serial No. HW Status SW Status Date of
Description under Test Designation Receipt
EUT A Mobile phone RX-1M Test sample 1 0700 3.040 06.04.2004
Accessory
EUT B Mobiie phone RX-1M Test sample 2 0700 3.040 06.04.2004
Accessory

sample with temporary antenna connector

NOTE: The short description is used to simplify the identification of the EUT in this test
report

3.3 Ancillary Equipment

For the purposes of this test report, ancillary equipment is defined as equipment which
is used in conjunction with the EUT to provide operational and control features to the
EUT. It is necessary to configure the system in a typical fashion, as a customer would
normally use it. But nevertheless Ancillary Equipment can influence the test results.

Short Equipment Type HW Status SW Status Serial No. FCCId

Description under Test Designation

3.4 EUT Setups

This chapter describes the combination of EUT's and ancillary equipment used
for testing.

Setup No. Combination of EUTs Description
04t000b01 EUT A used for radiated measurements
04t00a01 EUT B used for conducted measurements o
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3.5 Operating Modes

This chapter describes the operating modes of the EUT's used for testing.

Op. Mode Description of Operating Modes Remarks

op-mode 1 The EUT transmits continuously on 2402 MHz TX mode / loopback mode / local TX mode

op-mode 2 The EUT transmits continuously on 2441 MHz " TX mode / loopback mode / local TX mode
"6b-n‘15cié§ " The EUT transmits continuously on 2480 MHz TX mode / loopback mode / local TX mode i
‘o;;-n;)de 4 10 nei'g';?{t;)uring channels The EUT is set to transmit on ten reighbouring channels one afte'rr

the other to see the channel separation.
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4. Test Results

4.1 Occupied Bandwidth

Standard FCC Part 15, 10-1-98
Subpart C

The test was performed according to: ANSI C63.4 1992

4.1.1 Test Description

The test set-up was made in accordance to the general provisions of ANSI
C63.4-1992.

The Equipment Under Test (EUT) was setup in a shielded room to perform
the occupied bandwidth measurements.

The reference level is the level of the highest amplitude signal observed
from the transmitter at either the fundamental frequency or first-order
modulation products in all typical modes of operation, including the
unmodulated carrier, even if atypical.

The results recorded were measured with the modulation which produce the
worst-case (widest) occupied bandwidth.

The resolution bandwidth for measuring the reference level and the occupied
bandwidth was 10 kHz.

The reference level of the spectrum analyser was set equal to the reference
level of the EUT.

4.1.2 Test Limits

FCC Part 15, Subpart C, §15.247 (a) (1) (ii)

(1) Frequency hopping systems operating in the 2400 - 2483.5 MHz band
should use at least 75 hopping frequencies.

(2) The average time of occupancy on any frequency should not be greater
than 0.4 seconds within a 30 second period.

(3) The maximum 20 dB bandwidth of the hopping channel is 1MHz.

4.1.3 Test Protocol

Temperature: 24 °C
Air Pressure: 1018 hPa

Humidity: 32 %
Op. Mode  Setup Port Test Parameter
op-mode 1 04t00a01 antenna
connector
\' 20 dB Bandwidth - Remarks -
\ MHz ‘
0,9784 none ‘

Remark: Please see annex for the measurement plot.
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Temperature: 24 °C
Air Pressure: 1018 hPa
Humidity: 32 %
Op. Mode Setup Port Test Parameter
op-mode 2 04t00a01 antenna
connector
20 dB Bandwidth 1 Remarks 1
MHz \
1 0,9784 none }
Remark: Please see annex for the measurement plot.
Temperature: 24 °C
Air Pressure: 1018 hPa
Humidity: 32 %
Op. Mode Setup Port Test Parameter
op-mode 3 04t00a01 antenna
connector
" 20 dB Bandwidth ) Remarks i
MHz
\ 0,9824 none
Remark: Please see annex for the measurement plot.
4.1.3 Test result: Occupied Bandwidth
FCC Part 15, Subpart C Op. Mode Setup Port Result
op-mode 1 04t00a antenna passed
01 connector
op-mode 2 04t00a antenna passed
01 connector
op-mode 3 04t00a  antenna passed
01 connector

Testreport Reference: 4_NOKIA_0804_BTT_FCCa
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4.2 Peak Power Output
Standard FCC Part 15, 10-1-98
Subpart C

The test was performed according to: FCC §15.31 10-1-1998

4.2.1 Test Description

The Equipment Under Test (EUT) was set up in a shielded room to perform
the output power measurements.

The results recorded were measured with the modulation which produces
the worst-case (highest) output power.

The resolution bandwidth for measuring the output power was 1 MHz.

The reference level of the spectrum analyser was set equal to the output
power of the EUT.

The EUT was connected to the spectrum analyzer via a short coax cable
(Type: Rosenberger RTK 161, 1m, SMA connectors), with a known loss.

4.2.2 Test Limits
FCC Part 15, Subpart C, §15.247 (b) (1)
(1) For frequency hopping systems operating in the band 2400 - 2483,5 MHz
or 5725 - 5850 MHz and for all direct sequence systems: 1 Watt
Used conversion factor: Limit (dBm) = 10 log (Limit (W)/1mW)

==> Maximum Output Power: 30 dBm

4.2.3 Test Protocol

Temperature: 24 °C
Air Pressure: 1018 hPa

Humidity: 32 %
Op. Mode Setup Port Test Parameter
op-mode 1 04t00a01 antenna
connector
} Outpu‘t‘—f’ower Remarks
i dBm
2,51 The EIRP including antenna gain (0 dBi) is 2,51 dBm

Remark: Please see annex for the measurement plot.
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Temperature: 24 °C
Air Pressure: 1018 hPa

Humidity: 32 %
Op. Mode Setup Port Test Parameter
op-mode 2 04t00a01 antenna
connector
i oliﬁ)'urtryi’;wer Remarks
dBm
2,63 The EIRP including antenna gain (0 dBi) is 2,63 dBm

Remark: Please see annex for the measurement plot.

Temperature: 24 °C
Air Pressure: 1018 hPa

Humidity: 32 %
Op. Mode Setup Port Test Parameter
op-mode 3 04t00a01 antenna
connector
’ - Odiﬁu-fPower { Remarks
dBm
t 2,33 J The EIRP including antenna gain (0 dBi) is 2,33 dBm

Remark: Please see annex for the measurement plot.

4.2.3 Test result: Peak Power Output

FCC Part 15, Subpart C Op. Mode Setup Port Result

op-mode 1 04t00a  antenna passed

01 connector
op-mode 2 04t00a  antenna passed
» 01 connector
op-mode 3 04t00a antenna passed
01 connector
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Spurious RF Conducted Emissions

Standard FCC Part 15, 10-1-98

Subpart C

The test was performed according to: FCC §15.31 10-1-1998

4.3.1

4.3.2

4.3.3

Test Description

The Equipment Under Test (EUT) was set up in a shielded room to perform
the output power measurements

The EUT was connected to spectrum analyzer via a short coax cable (Type:
Rosenberger RTK 161, 1m, SMA connectors), with a known loss.

Analyser settings:

- Detector: Peak-Maxhold

- Frequency range: 30 - 25000 MHz

- Resolution Bandwidth (RBW): 100 kHz
- Video Bandwidth (VBW): 100 kHz

- Sweep Time: Coupled

The reference level of the spectrum analyser was set equal to the reference
level of the EUT.

Test Limits

FCC Part 15, Subpart C, §15.247 (c)

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the
desired power.

Test Protocol

Temperature: 24 °C
Air Pressure: 1018 hPa

Humidity: 32 %

Op. Mode Setup Port Test Parameter

op-mode 1 04t00a01 antenna

connector
ﬁédﬁéhcy Measured Value|Correction Factor| Corrected Reference Value Limit Delta to Limit
MHz dBm d8 Value dBm dBm dB

1 30,00 -43,38 2,54 -17,46 25,92 ‘
Remark: No further spurious emission in the range 20 dB below the limit found. Please see annex for the

measurement plot.
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Temperature: 24 °C
Air Pressure: 1018 hPa
Humidity: 32 %
Op. Mode Setup Port Test Parameter
op-mode 2 04t00a01 antenna
connector
[ Fl;e’q(lghcy Measured Value|Correction Factor| Corrected Reference Value Limit Delta to Limit
MHz dBm dB Value dBm dBm dB
L 30,00 -48,08 2,65 -17,35 30,73
Remark: No further spurious emission in the range 20 dB below the limit found. Please see annex for the
measurement plot.
Temperature: 24 °C
Air Pressure: 1018 hPa
Humidity: 32 %
Op. Mode Setup Port Test Parameter
op-mode 3 04t00a01 antenna
connector
; Fr'-_eqde"ﬁcy Measured Value|Correction Factor| Corrected Reference Value Limit Delta to Limit
MHz dBm dB Value dBm dBm dB
‘ 30,00 -50,07 2,34 -17,66 32,41
Remark: No (further) spurious emission in the range 20 dB below the limit found. Please see annex for
the measurement plot.
4.3.3 Test result: Spurious RF Conducted Emissions

FCC Part 15, Subpart C

Op. Mode Setup Port Result

op-mode 1 04t00a anterina passed
01 connector

op-mode 2 04t00a anterina passed
01 connector

op-mode 3 04t00a  anterna passed
01 connector

Testreport Reference: 4_NOKIA_0804_BTT_FCCa
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4.4

Spurious Radiated Emissions

Standard FCC Part 15, 10-1-98

Subpart C

The test was performed according to: ANSI C63.4 1992

4.4.1

Test Description

The test set-up was made in accordance to the general provisions of ANSI
C63.4-1992.

The Equipment Under Test (EUT) was set up on a non-conductive table 1.0 x
2.0 m in the semi-anechoic chamber. The test was performed at an EUT to
receiving antenna distance of 3m.

The radiated emissions measurements were made in a typical installation
configuration.

The measurement procedure consists of four steps. It is irnplemented into
EMI test software ES-K1 from R&S.

Step 1: Preliminary scan

Preliminary test to identify the highest amplitudes relative to the limit.
Settings for step 1:

- Detector: Peak-Maxhold

- Frequency range: 30 - 1000 MHz

- Frequency steps: 60 kHz

- IF-Bandwidth: 120 kHz

- Measuring time / Frequency step: 100 ps
- Turntable angle range: -180 to 180 °

- Turntable stepsize: 90°

- Height variation range: 1 - 3m

- Height variation stepsize: 2m

- Polarisation: Horizontal + Vertical

Intention of this step is, to determine the radiated EMI-profile of the EUT.
With this data, the test system performs ( to reduce the number of final
measurements) a data reduction with the following parameters:

- Offset for acceptance analysis: Limit line - 10 dB
- Maximum number of final measurements: 12

Step 2:

With the frequencies determined in step 1, an additional measurement with
the following settings will be performed. Intention of this step is, to find out
the approximate turntable angle and antenna height for each frequency.

Settings for step 2:

- Detector: Peak - Maxhold

- Measured frequencies: in step 1 determined frequencies
- IF - Bandwidth: 120 kHz

- Measuring time: 100ms

- Turntable angle range: -180 to 180 °

- Turntable stepsize: 45°

- Height variation range: 1 — 4m

- Height variation stepsize: 0,5m
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- Polarisation: horizontal + vertical

After this step the EMI test system has determined the following values for
each frequency (of step 1):

- Frequency

- Azimuth value (of turntable)

- Antenna height

The last two values have now the following accuracy:
- Azimuth value (of turntable): 45°
- Antenna height: 0,5m

Step 3:
In this step the accuracy of the turntable azimuth and antenna height will be
improved. This is necessary to find out the maximum value of every

frequency.

For each frequency the turntable azimuth and antenna height, which was
determined in step 3, will be adjusted.

The turntable azimuth will be slowly varied by +/- 22,5° around this value.
During this action the value of emission is continuously measured. The
turntable azimuth at the highest emission will be recorded and adjusted. In
this position the antenna height is also slowly varied by +/- 25 cm around
the antenna height determined in step 3. During this action the value of
emission is also continuously measured. The antenna height of the highest
emission will also be recorded and adjusted.

Settings for step 3:

- Detector: Peak - Maxhold

- Measured frequencies: in step 1 determined frequencies

- IF - Bandwidth: 120 kHz

- Measuring time: 100ms

- Turntable angle range: -22,5° to + 22,5 ° around the value determined in
step 2

- Height variation range: -0,25m to + 0,25m around the value determined
in step 2

Step 4:

With the settings determined in step 3, the final measurement will be
performed:

EMI receiver settings for step 4.

- Detector: Quasi-Peak(< 1GHz)

- Measured frequencies: in step 1 determined frequencies

- IF - Bandwidth: 120 kHz

- Measuring time: 1s

The following modfications apply to the measurement procedure for the
frequency range

above 1 GHz:

The measurement distance was reduced to 1m. The results were
extrapolated by the extrapolation factor of 20 dB/decade (invers linear-
distance for field strength measurements, invers linear-distance squared for
the power reference level measurements). Due to the fact that in this
frequency range a double ridged wave guided horn antenna (up to 18 Ghz)
and a horn antenna (18-25 GHz) are used, the steps 2-4 are omitted. Step 1
was performed with one height of the receiving antenna only.

Detector: Peak, Average

RBW = VBW = 1 MHz, above 7 GHz 100 kHz
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After the measurement a plot will be generated which contains a diagram
with the results of the preliminary scan and a chart with the frequencies and
values of the results of the final measurement.

Test Limits

FCC Part 15, Subpart C, §15.247(c)

(2) A radiated emission test applies to harmonic/spurs that fall in the
restricted bands as listed in § 15.205(a). The maximum permitted QP (<
1GHz) and average (> 1GHz) field strength is listed in § 15.209(a).

(3)

FCC Part 15, Subpart C, §15.209, Radiated Emission Limits

Frequency Range (MHz): Class B Limit (dBuV/m)

30 - 88 40,0

88 - 216 43,5

216 - 960 46,0
above 960 54,0
§15.35(b)

..., there is also a limit on the radio frequency emissions, as measured using
instrumentation with a peak detector function, corresponding to 20 dB above
the maximum permitted average limit....

Used conversion factor: Limit (dBuV/m) = 20 log (Limit (uV/m)/1pV/m)

4.4.3 Test Protocol

Temperature: 23 °C
Air Pressure: 1023 hPa
Humidity: 36 %
Op. Mode  Setup Port Test Parameter
op-mode 1 04t000b01 Enclosure
Polarisation| Frequency Corrected Value Limit Limit | Deltato | Deltato
MHz dBuvV/m QP/AV Peak AV/QP Peak Limit
Vertical 2390,00 63,43 37,69 54,00 74,00 16,31 10,57
Vertical 4804,00 34,67 22,96 54,00 74,00 31,04 39,33
Remark: No further spurious emission in the range 20 dB below the limit found.
Temperature: 23 °C
Air Pressure: 1023 hPa
Humidity: 36 %
Op. Mode Setup Port Test Parameter
op-mode 2 04t000b01 Enclosure
<P'olai-'irsation Freqdyé‘r;cy Corrected Value Limit Limit Delta to Delta to
MHz dBpV/m QP/AV Peak AV/QP | Peak Limit
L QP Peak | AV dBuV/m | dBuV/m | Limit/dB dB
{ Vertical 4882,00 34,90 ! 23,08 54,00 74,00 30,92 39,10 J

Remark: No further spurious emission in the range 20 dB below the limit found.
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Temperature: 23 °C
Air Pressure: 1023 hPa

Humidity: 36 %
Op. Mode Setup Port Test Parameter
op-mode 3 04t000b01 Enclosure
‘Polarisation Frequency Corrected Value Limit Limit Delta to Delta to
MHz dBuvV/m QP/AV Peak AV/QP Peak Limit
Vertical 2483,50 71,43 | 36,84 54,00 74,00 17,16 2,57
Vertical 4960,00 35,28 24,24 54,00 74,00 29,76 38,72

Remark: No further spurious emission in the range 20 dB below the limit found.

4.4.3 Test result: Spurious Radiated Emissions

FCC Part 15, SubpartC Op. Mode Setup Port Result

op-mode 1 04t000 Enclosure passed

b01

op-mode 2 04t000 Enclosure passed
b01

op-mode 3 04t000 Enclosure passed
b01
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4.5 Channel Separation
Standard FCC Part 15, 10-1-98
Subpart C

The test was performed according to: FCC §15.31 10-1-1998

4.5.1 Test Description

The Equipment Under Test (EUT) was set up in a shielded room to perform
the channel separation measurements

The EUT was connected to spectrum analyzer via a short coax cable (Type:
Rosenbeirger RTK 161, 1m, SMA connectors), with a known loss.

Analyser settings:

- Detector: Peak-Maxhold

- Span: 10 MHz

- Resolution Bandwidth (RBW): 300 kHz
- Video Bandwidth (VBW): 300 kHz

- Sweep Time: Coupled

The reference level of the spectrum analyser was set equel to the reference
level of the EUT.

4.5.2 Test Limits
FCC Part 15, Subpart C, § 15.247 (a) (1)
Frequency hopping systems shall have hopping channel carrier frequencies

separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping
channel, whichever is greater.

4.5.3 Test Protocol

Temperature: 24 °C
Air Pressure: 1020 hPa

Humidity: 33 %
Op. Mode Setup Port Test Parameter
op-mode 4 04t00a01 antenna
connector
| Channel Separation | Remarks
‘ MHz
1 1,002 none

Remark: Please see annex for the measurement plot.

4.5.3 Test result: Channel Separation

FCC Part 15, SubpartC Op. Mode Setup Port Result

op-mode 4 04t00a anterina passed
01 connector
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5. Testequipment

EUT Digital Signalling System

Equipment Type Serial No. Manufacturer
Digital Radio Communication ~ CMD 55 831050/020 Rohde & Schwarz
Tester
Signalling Unit for Bluetooth PTW60 100004 Rohde & Schwarz
Spurious Emissions
Universal Radio Communication CMU 200 102366 Rohde & Schwarz -
Tester
EMI Test System
Equipment Type Serial No. Manufacturer
Comparison Noise Emitter CNE III 99/016 YYork
EMI Analyzer ESI 26 830482/004 Rohde & Schwarz
Signal Generator SMR 20 846834/008 Rohde & Schwarz -
EMI Radiated Auxiliary Equipment
Equipment Type Serial No. Manufacturer
Antenna mast 4m MA 240 240/492 HD GmbH H. Deisel
Biconical dipole VUBA 9117 9117108 Schwarzbeck
Broadband Amplifier 18MHz-  1S4-18002600-32-5P 849785 Miteq S
26GHz
Broadband Amplifier 30MHz-  J54-00101800-35-5P 896037 Miteq
18GHz
Broadband Amplifier 45MHz-  154-00102600-42-5A 619368 Miteq
27GHz
Cable "ESI to EMI Antenna” RTKO81+Aircell7 W18.01+W38.01a Huber+Suhner
Cable "ESI to Horn Antenna” RTK 081 W18.04+3599/001 Rosenberger
Double-ridged horn HF 906 357357/002 Rohde & Schwarz
Double-ridged horn HF 906 357357/001 Rohde & Schwarz
High Pass Filter iEc2700/12750-1.5- 9942012 Trilithic
High Pass Filter 4HC1600/12750-1.5- 9942011 Trilithic

KK
High Pass Filter }5(2C3500/12750-1.2- 200035008 Trilithic
KUEP pre amplifier Kuep 00304000 001 7layers
Log.-per. Antenna HL 562 Ultralog 830547/003 F.ohde & Schwarz
[oop Antenna HFH2-Z22 829324/006 Fohde & Schwarz
Pyramidal Horn Antenna 26,5 Model 3160-09 9910-1184 EMCO

GHz
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EMI Conducted Auxiliary Equipment

Equipment Type Serial No. Manufacturer
Cable "LISN to ESI" RG214 W18.03+W48.03 Huber+Suhner
Two-Line V-Network ESH 3-25 828304/029 Rohde & Schwarz
Two-Line V-Network ESH 3-Z5 829996/002 Rohde & Schwarz

Auxiliary Test Equipment

Equipment Type Serial No. Manufacturer
Broadband Resist. Power 1506A / 93459 LM390 ‘Weinschel
Divider N

Broadband Resist. Power 1515 / 93459 LN673 Weinschel

Divider SMA

Digital Multimeter 01 Voltcraft M-3860M 13096055 Conrad

Digital Multimeter 02 Voltcraft M-3860M 13095955 Conrad

Digital Oscilloscope TDS 784C B021311 Tektronix

Fibre optic link Satellite FO RS232 Link 181-018 Pontis

Fibre optic link Transceiver FO RS232 Link 182-018 Pontis

-f/Q Modulation Generator AMIQ-B1 832085/018 Rohde & Schwarz
Notch Filter ultra stable WRCA800/960-6EEK 24 Wainwright
Spectrum Analyzer 9KHz To FSP3 838164/004 Rohde & Schwarz
3GHz

Temperature Chamber VT 4002 B 58566002150010 ~ Vétsch
Temperature Chamber KWP 120/70 59226012190010 Weiss
ThermoHygrd_Ol 430202 Fischer B

Anechoic Chamber

Equipment Type Serial No. Manufacturer

Air Compressor Atlas Copco
(pneumatic)

Controller HD 100 100/603 HD GmbH H. Deisel
EMC Camera ' CE-CAM/1 CE-SYS

EMC Camera for observation of CCD-400E 0005033 Mitsubishi

EUT

Filter ISDN B84312-C110-E1 Siemens&Matsushita
Filter telephone systems / B84312-C40-B1 Siemens&Matsushita
modem

Filter Universal 1A B84312-C30-H3 o Siemens&Matsushita
Fully/Semi 10.58x6.38x6 Frankonia

AE Chamber

Turntable DS 420S 420/573/99 HD GmbH, H. Deisel
Valve Control Unit VE 615P 615/348/99 HD GmbH, H. Deisel
(pneum.)
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7 layers
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it

7 layers Bluetooth™ Full RF Test Bluetooth RF Conformance Test

Solution System TS8960

Equipment Type Serial No. Manufacturer
ibMH{Référence - MFS 5489/001 Efratom

Power Meter NRVD 832025/059 Rohde & Schwarz
832025/059

Power Sensor A NRV-Z1 832279/013 Rohde & Schwarz
832279/013

Power Sensor B NRV-Z1 832279/015 Rohde & Schwarz
832279/015

Power Supply E3632A MY40003776 Agilent

Power Supply PS-2403D - Conrad

RF Step Attenuator RSP 833695/001 Rohde & Schwarz
833695/001

Rubidium Frequency Normal MFS 002 [Efratom

Signal Analyser FSIQ26 FSIQ26 832695/007 Rohde & Schwarz
832695/007

Signal Analyser FSP30 FSP30 100051 Rohde & Schwarz
100051

Signal Generator SMIQO3B 101175 Rohde & Schwarz
101175

Signal Generator SMP 03 833680/003 Rohde & Schwarz
833680/003

Signal Generator A SMIQO03B 834344/002 Rohde & Schwarz
834344/002

Signal Generator B SMIQO03B 832870/017 Rohde & Schwarz
832870/017

Signal Switching and SSCuU 338826/005 Rohde & Schwarz
Conditioning Unit

Signalling Unit PTW60 PTW60 for TS8960 838312/014 tohde & Schwarz
838312/014

System Controller PSM12 829323/008 Rohde & Schwarz
829323/008
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layers

7. Setup Drawings

6dB
BT Power thividex
Signaling
UNIT
Drawing 1 : Setup for conducted emission measurement (in principle)
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1-4 m height Anechoic Chamber

Equipment

RX Antenna under Test

+

Tumtable

Tumtable
Cantroller
Mast Dgilai
Controller fammunicatian
Tesler
ognnecled
Spectrum la Equipment
Analyzer unde: Test

Rernark: Depending on the frequency range suitable
antenna types, attenuators or preamplifiers are used.

Drawing 2 : Setup for radiated emission measurement (fully anechoic, in principle)
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8. Annex

measurement plots

layers

Occupied Bandwidth

Op. Mode

-40]

=50

Setup Port
op-mode 1 The EUT transmits continuously on 2402 04t00a01 antenna
MHz connector
Marker 2 [T1]) RBW 10 kHz RF Att 20 dB
®Ref Lvl -21.89 dBm VBW 30 kHz
% dBm 2.40248920 GHz SWT 50 ms Unit dBm
1.5 dB Offset
Yol fpay 21.89-G8
M 2.40248920 GHz
. Vi Ty -1.75 aBnf o0
2.40201002 GHz
Y3 | [T -21.96 deqf
3 M b, 2 2. 403151080 CH
1MAX Av,,r’f/yv \k&\,\\ 1MA
“f/ \\\\ Tak
TDP
Centexr 2.402 GHz 200 kHz/ Span 2 MHz

Title:

Comment A:

Date:

20dB Bandwidth
CH B: 2402 MHz;
132.APR.2004 16:24:30

20 dB bandwidth

20dB bandwidth (kHz) :978.4
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Occupied Bandwidth

Op. Mode Setup Port
op-mode 2 The EUT transmits continuously on 2441 04t00a01 antenna
MHz connector
Marker 2 [T1] RBW 10 kHz RF Att 20 4B
®Ref Lyl -22.14 dBm VBW 30 kHz
5 dBm 2.44148920 GHz SWT 50 ms Unit dBm
o 1.5 dB Offsef v. 1y ad s as
W‘“ 2.44148920 GHz
N . Vi|T1) -3.54 dBrf ..
2.44100601 GHz|
J\//Jv Va3 | [T1] -21.76 asr
_20 f/"‘ Ny 2 a2 . 4405080 CH
3ol AMAX v ‘J“n‘"\\ 1MA
-50 TDP

=70

- 90

Center 2.441 GHz
Title: 20dB Bandwidth
Comment A: CH M: 2441 MHz;
Date: L3.APR.2004

20 dB bandwidth

200 kHz/ Span 2

20dB bandwidth (kHz)}:978.4

16:38:18

MHz
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Occupied Bandwidth
Op. Mode

Setup Port

op-mode 3 The EUT transmits continuously on 2480 04t00a01 antenna
MHz connector
Marker 2 RBW 10 kHz RF Att 20 dB
® Ref Lv1 -22.89 dBm VBW 30 kHz
5 dBm 2.48048920 GHz SWT 50 ms Unit dBm
1.5 dp Offset
Yol (pag 285 as
M 2.48048920 GHz
. . V1| (r1] -1.90 aBnf
2.48000601 GHzZ|
\«\/\‘\7‘1 [T1] -23.30 dBnqf
.2 3 M h_ o 3 .479350680 GH
3ol 1MAX - A‘y/lw/ \,\‘\L\\ 1MA
TDF

Center 2.48 GHz

Title:
Comment A:
Date:

20dB Bandwidth
CH T: 2480 MHz;
13.APR.2004 16:51:18

20 dB bandwidth

200 kHz/

20dB bandwidth (kHz):982.4

Span 2 MHz
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Peak Power Output

Op. Mode Setup Port
op-mode 1 The EUT transmits continuously on 2402 04t00a01 antenna
MHz connector
Marker 1 ([T1) RBW 1 MHz RF Att 20 dB
® Ref Lvl 2.51 dBm VBW 3 MHz
5 dBm 2.40218537 GHz SWT 5 ms Unit dBm
o 1.5 4B Offset Mwﬁ,_,—_’“‘ \
o1 saL
2 “u ¥
30| LMAX 1MA
4 EXT
5 TDF
-6
-7
-8
-9
Center 2.402 GHz 500 kHz/ Span S MHz
Title: Peak outputpower Power
Comment A: CH B: 2402 MHz
Date: 13 .APR.2004 16:24:57

peak output power
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Peak Power Output

Op. Mode
op-mode 2 The EUT transmits continuously on 2441

Marker 1 [T1]

2.44118537 GHz

antenna
connector

20 dB

dBm

—

T

A

HH

Span 5 MHz

Center 2.441 GHz

Peak outputpower Power

peak output power
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Peak Power Output

Port

antenna
connector

Op. Mode Setup
op-mode 3 The EUT transmits continuously on 2480 04t00a01
MHz
Marker 1 ({T1) RBW 1 MHz RF Att 20 4B
® Ref Lvl 2.33 dBm VBW 3 MHz
5 dBm 2.47998497 GHz SWT 5 ms Unit dBm
| 1.5 dp Offsep I J‘M‘M—-'—‘——\ \ “
10— sGL
(|
-20f “ I W
> 1»[:( 1MA
-4 BXT
-s0f TDF
-60f
70
-89
- 90]
Center 2.48 GHz 500 kHz/ Span S5 MHz
Title: Peak outputpower Power
Comment A: CH T: 2480 MHz
Date: 13.APR.2004 16:51:44

peak output power

Testreport Reference: 4_NOKIA_0804_BTT_FCCa

Page 32 of 39



layers

Spurious RF Conducted Emissions

Op. Mode Setup Port
op-mode 1 The EUT transmits continuously on 2402 04t00a01 antenna
MHz connector
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
® Ref Lvl 2.54 dBm VBW 300 kHz
5 dBm 2.40200401 GHz SWT 40 ms Unit dBm
| 1.5 dp Offsef Y S P 1o
2.40200401 GHz|
. Va2l T1) -58.96 dBrf o
2.47895792 GHz
| 01 -i4.457 aB V3|1l -54.96 dBnf
B o evesdron i
P ELC S 1MA
49 / EXT
gL IN
TDF

L \\\,M

6 Ok

]
S

=70

-89

F2
-90 - t
Start 2.36 GHz 16 MHz/ Stop 2.52 GHz
Title: Band Edge Compliance
Comment A: CH B: 2402 MHz
Date: 13.APR.2004 16:14:46

band edge compliance
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Spurious RF Conducted Emissions

Op. Mode Setup Port
op-mode 1 The EUT transmits continuously on 2402 04t00a01
MHz
Marker 1 [T1] RBW 100 kHz RF Attt 20 dB
Ref Lvl 2.06 dBm VBW 300 kHz
5 dBm 2.38188377 GHz SWT 330 s Unit dBm
J 1o P offeer | N, 66_as
2.38188377 GHz
v e
o 2| (T1] -47.38 dB0O aaL
30.00000000 MHz|
v -
| b1 -1H.457 asl 3| [T1] 54.82 dBn
2 ¢ sesadoss cx
ValT1] -5q.82 dBnf
1MAX 6.88549098 GHzf1pp
-3
- 3 BXT
-59 TDF
3
~60| ¥ o Dt v‘..;m-. M‘ afaiinn ]
=70
-804
-9
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Title: spurious emissions
Comment. A: CH B: 2402 MHz
Date: 13.APR.2004 16:20:53

spurious emissions conducted

Testreport Reference: 4_NOKIA_0804_BTT_FCCa
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connector
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layers

Spurious RF Conducted Emissions

Op. Mode Setup Port
op-mode 2 The EUT transmits continuously on 2441 04t00a01 antenna
MHz connector
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
@Ref Lvl 2.65 dBm VBW 300 kHz
S dBm 2.44112224 GHz SWT 40 ms Unit dBm
1.5 dp Offsef [
. Yol (pay 4-65-aB
2.44112224 GHz|
p V2i(r1] q.65 dBrf o
2.44112224 GHz
-1 -17.346 dBp
- 20
.3 1MAX 1MA
-4
k/// \\\4 EXT
-5 w’// \ TDF
-6
N o V\WN\
il NAALMA A s arl
-7
-8
F2
-9 P +

Start 2.36 GHz

Title:
Comment A:
Date:

13.APR.2004

16 MHz/

Band Edge Compliance
CH M: 2441 MHz
16:28:49

band edge compliance

Stop .52 GHz
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layers

Spurious RF Conducted Emissions

Op. Mode Setup Port
op-mode 2 The EUT transmits continuously on 2441 04t00a01 antenna
MHz connector
Marker 1 ([T1]} RBW 100 kHz RF Att 20 dB
Ref Lvl 2.87 dBm VBW 300 kHz
5 dBm 2.43192385 GHz SWT 330 s Unit dBm
o 1.5 B Offset vl e 1.
2.43192385 GHz
v
o 2| [T1] -44.08 dBn saL
30.00003000 MHZ
v
| b1 -3 346 a8 3] [T1] -56.76 dBn
L 6 68545058 ©
Va4l (T2l -54.76 dBnf
4ol amax 6.88549098 GHz| iy
-40 EXT
4
5 TDF
a
.60 A A ag A AR A iactd B NETTY,
o IeAa [
9
-8
-9
Start 30 MHz 2.497 GHz/ Stcp 25 GHz
Title: spurious emissions
Comment A: CH M: 2441 MHz
Date: 13 .APR.2004 16:34:56

spurious emissions conducted
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7 layers

A
i

Spurious RF Conducted Emissions

Op. Mode Setup Port
op-mode 3 The EUT transmits continuously on 2480 04t00a01 antenna
MHz connector
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli 2.34 dBm VBW 300 kHz
5 dBm 2.47991984 GHz SWT 40 ms Unit dBm
J 25 3p offeer valend saa
2.4799:/984 GHz
v
Ll 21 [T -54.08 aBnf g
2.40104208 GHz
V3| [Ty -53.08 dB
D1 -17.661 dB
20 2 . 4ciodzcs
3 1MAX 1MA
_a / EXT
5 // A TDP
] \\
“
P 1 4 ) M
WWM L AR Y
-7
-8
F2
9 o il
Start 2.36 GHz 16 MHz/ Stop 2.52 GHz
Title: Band Edge Compliance
Comment A: CH T: 2480 MHz
Date: 13.APR.2004 16:41:39

band edge compliance
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Spurious RF Conducted Emissions

Op. Mode Setup Port
op-mode 3 The EUT transmits continuously on 2480 04t00a01 antenna
MHz connector
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LwvL 2.31 dBm VBW 300 kHz
5 dBm 2.48196393 GHz SWT 330 8 Unit dBm
| 1.5 3B Offset vl eeas | s
2.4819¢393 GHz
v -
N 2| (T2 5q.07 aemfg
30 .0000¢000 MHZ
Vi3l [r1l -54.60 dBn
D1 -1f.661 4B
2 . 5954008 G
Va4 T1] -57.38 dBn
3o 1ax 40.74659319 GHz|1ma
4 EXT
-5 TDF
3 4
6 &Jﬂj AT e A, A
PN NV
-7
-8
- 90
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Title: spurious emissions
Comment A: CH T: 2480 MHz
Date: 13.APR.2004 16:47:46

spurious emissions conducted
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Channel Separation

Op. Mode Setup Port
op-mode 4 10 neighbouring channels 04t00a01 antenna
connector
pelta 3 [(Ti] RBW 30 kHz RF Att 40 dB
®Ref Lvl -0.33 dB VBW 30 kHz
12 dBm -2.00400802 MHz SWT 28 ms Unit dBm
10 ap-pPffset
Y1l (T11 d.25 dBn
3 2 1 1 2.44084970 GHz
okt M L Yi: " 3 3

2PN
f\\ 1] 1]

3 d
42{. 004p0a8p2 MHZ|
fq.%a

10|

M T
v

VIV VG

1.90F0Q40 Hz

-g.3 d%J
41.00277040T MHZzZ

- 20|
1MAX

-40]

-50]

-60|

1MA

EXT

70|

- 80

Center 2.441 GHz

Date:

16 .APR.2004

channel! separation

1 MHz/

08:03:31

Span 10 MHz

Testreport Reference: 4_NOKIA_0804_BTT_FCCa

Page 39 of 39



L0 7080 3ON  LZ:TZ %0 BO°ST Z/1T sbed

Z9STH ZHY 02T sM 0°00T Headxen ZHY 0°09 ZHD 0T 2ZHW 0°096
€9STH 2ZHY 02T s7 0°00T Headxen ZHX 0°09 ZHW 0°"%T9 ZHW 0°809
€9STH ZHY 0ZT S7 0°00T Aeadxen ZHY 0°09 ZHW O°0OT¥%¥ ZHW 6°66¢
Z9STH ZHY 02T s7 0°00T eadxen ZHY 0°09 2ZHW % °SE€E€ ZHW 0°'ZZE
C9STH ZHY 02T s” 0-00T Aeadxen ZHY 0°09 ZHW 0°982 2ZHW 0°0%¢
€9STH ZHY 02T sr 0°00T Aesdxen ZHY 0°0S9 ZHW Z°€LT 2ZHW (" L9T
€9STH ZH 02T s” 0°00T Hesdxen ZHY 0°09 ZHW 2°L9T ZHW 0°Z9T
ZO9STH 2ZHY 02T s7 0°00T AeadxXen ZHY 0°09 ZHW 6 9ST ZHW L 99T
Z9STH ZHY 0ZT s7 0°00T Aeadxen ZHY 0°09 ZHW S°9ST ZHW S'9GT
€9STH zZHY 02T sv 0°00T Ae=adxen ZHX 0°09 ZHW T°0ST ZHW 6°6%T
Z9STH ZH 02T sv 0°Q0T AeadxXep ZHY 0°09 ZHW 0°8€T ZHW 0°€ZT
Z9STH ZHY 0ZT sM 0°00T HeadXen ZHY 0°09 ZHW 6°TZT ZHW 0°80T
€9STH ZHX 02T s7 0°00T Headxen ZHY 0°09 ZHW Z°SL ZHW 8 %L
€9STH ZHY 0ZT s7 0°00T Aeadxen ZHY 0°09 ZHW 9 %L ZHW 0" €L
Z9STH ZHY 02T sv 0°00T Aeadxen ZHY 0°09 ZHW €°8¢ ZHNWN S°LE
‘mpueg SWTL yaptMm Aousnbsig Aousnbsig
ISONPSURI], AT *SeaW JI03093°9(0 daijg doas Jjaeas
y3busIis plaTd Zz0SS NI ruoT3jdraosag jaoys

uDT> PT®Td 60Z°ST DDdw :‘HTHV.I NVDS

LT LZ:02 / ¥0°'%0°ST 1389 JO 3Ie3S

uotjestieTod TeJUOZTIOY + TeDTIIDA ! JUBWWOD
(60€°ST 'dSE°ST) LPZ'ST DDA :uoT3eotzToads 3sal

YD 1 103ex2dp

usbutjey ‘sasdeT L 193TS 3s8al

ZHW Z0¥Z UO XI :uoTaTpuo) bButiexado

BTYON : I9IN3DRINUBH

¥0°%¥0°ST / (T090001%0) 03014 fLNH

GHIVIAYY NOISSIWH S5N0Idnds



L0 7080 ON LZ:TZ€ ¥#0°%0°ST z/z =sbed

ITWTIT AY/dO yabusziys prot4a WE 60Z°ST D04  WIT
dd @axd L0 %080 ON SHW

[zH] Aouanbai4
Ol INO09 OO INOOE [0[0r4 WOS WOy WOoE

0l

0¢

0€

0)7%

0§

09

0.

IOk S S A S B SR NS B e N T N 08
[w/AMgp] 1ane




60 ¥080 3ON LZTZ $0°%0°ST z/T =bea

Z9STH ZHY 02T sM 0°00T MeadXenW ZHY 0°'08% ZHD 0°T ZHW 0°096
Z9STH ZHY 0ZT s7 0°00T MeadXenw ZHY 0°09 2ZHW 0°PT9 ZHW 0 809
Z9STH ZHY 02T s7 0°00T He=adXen ZHX 0°09 ZHW 0°0T¥ ZHW 6°66¢
T9STH ZHY 02T sM 0°00T MeadxXen ZHX 0°09 ZHW ¥#°S€€ ZHW 0°¢2ct
Z9STH ZHY 02T sM 0 00T Meadxen ZHY 0°09 ZHW 0°982 ZHW 0°0%cC
Z9STH ZHY 02T s7 0°00T MeadXen ZHY 0°09 ZHW T2 €LT ZHRW L"LOT
Z9STH ZHY 0ZT sM 0°00T HeadxXepn ZHY 0°09 ZHW €°L9T ZHW 0°¢91
Z9STH ZHY 02T s1 0°00T HeadXen ZHY 0°09 ZHW 6°9ST ZHW L 9ST
Z9STH ZHY 0ZT S7 0°00T HeadXepw ZHY 0°09 ZHW S°9S9T ZHKW S°9ST
Z9STH ZHY 0ZT sM 0°00T MeadXepn ZHY 0°09 ZHW T°0ST ZHKW 6°6¥%T
Z9GTH ZHY 02T 87 0°00T AeadXen ZHY 0°09 ZHW 0°'8€T ZHW 0°€CT
Z9STH ZHY 0ZT sM 0°00T HeadXepw ZHY 0°09 <ZHW 6°TZT ZHW 080T
Z9STH ZHY 02T sM 0°00T HesdXen ZHY 0709 ZHW €°SL ZHW 8" %L
Z9STH ZHY 02T s 0°00T MfeadXen ZHY 0°09 ZHN 9 %L ZHW 0" €L
Z9STH zZHY 02T sM 0°00T MeadxXen ZHY 0°09 ZHN ©° 8¢ ZHN S LE
‘mpued SWTT, y3iptm Aousnbaig Aousnbsig
I90NpPSsUBRL] AT ‘geap J030932d dais doas aae3s
yaibusals PI2Td ZZ0SS NA :uotadraossg 3I0YS

uDT> PI®TA 60Z ST 204u ‘HTHIYV.L NVYOS

8%:55:02 / ¥0°%¥0°ST :3s8] JO 3xe1S

uoTjestae(od T[PIUOCZTIOY + [EOTIISA 1 JUSWWOD

(60Z°ST ‘QSE€'ST) L¥Z'ST DD4 :uoTjenIzroads 3sal

YD : J03eIx2dQ

usbutiey ‘sasdeT L :93TS 131831

ZHW 08%Z UO XI :UuoI3Tpuoc) butjexsdo

BTON : I3IN30BINUBK

¥0 %0 ST / (T09000L¥0) ©301d P LNA

AIVIAYY NOISSIWH SN0IdNdS



60 $080 ON  LZ:TZ ®0'%0°ST z/z 9beg

ITWIT AY/4d0 yibusias protd WE 602°ST DD WIT
Md 2ad 60 080 XON SHWN ——

[zH] Aouanbal4
Ol INOO9 WNOOY NO00E INOOC NOO L (o) WOS INOY INOE

Ol

0¢

0€

' ' ' " ' ' i ! ' I | |

' ' i i ' ' | ' 1 ' ' I | i

i ' ' ' ' ' ' ' ' ' ' I ' i I
i ' ' 1 P ' | ' ' I i | ' '

i ' ' ' ' ' | ' ' I ' I | ' '
i ' ' ' ' ' ' ' ' I i i i ' i
i ' ' (1 | | ' ' ' ' I ' ! i ¢ |
e e e e e e e e e b e e T o s e e e s bt o T e a2 T TR s

' ' ' ' ' i ' i ' ' i 1 v ' 1 '
' ' ' ' I ' i ' ' I i ' I '
1 ' ' ' | ' ¥ I ' ' ¥ ' I '
1 ' ' i 0 ' ‘ | | ' v ' i !
' ' ' t i ' V ' ' I i
' | ' i I ' v I v " ' I | '
I ' | i i ' ' ' 1 ' '

| | I | i ! | ' ' V ' | '
| v ” I ' ' v I | '
| H H H 1 ' i i | ' ' ' | 0 '
i i ' ' ' ' ' I i ' ' | . |
' i i | ' ' V I 1 i ' | ' I )
' i ' ' i ' | I 1 i ' I ' i 1 '
' i ' ' i ' ! | ] 1 ' . ' | i
...... i i i e o i e S |
' ' i i I I i ' ' ' i ' 0 ' i
i ' i i ' i i ' ' ' ' . i i
' i ' I i I ' ' ' ' i i i
' i 1 | i I ' ' ' ' i i i
I ' ' | i I ' I ' ' 1 |
' ' ' i ' i ' ' ' ' ' '
' ' ' 1 '

' i i ' \ | | | I ' ' | P
i ' ! i 1 ' | i i I ' ' 1 i
i ) ' i i \ | i ' ' ' I I
i I I V | ' | i H I ' i I
' ! I ' i ' | i | I i | i
i I I ' i \ | i \ | | | I
...... e S R e A e D L L L e e e e e e e e el e e et st e s e e M o B e e ]
i i i h i T | d T ¥ i i f i
V | i v ‘ i | | ' ' | I | |
H i | 1 i | H ' ' i | H I
' i | i i I ' ' i 1 i H '
' ' i i ' V i | V ' , i i ' ' i
V H i i | \ I I H ' I I i | V
i H ! 1 I V i I \ ' \ | i ' \
' i I v i I } H

'
' ' i i ' ' i ' ' ' I i | ' ' '
' ' i ' ' ' i ' 1 ' I i i ' ' '
' ' i ' ' I i ' ' ' I ' ' 1 | '
v ' i ' ' ' ' ' I | 1 ' 1 i '
' ' ' ' ' | ' i ' i 1 ' ' 1 | '
' i i ' ' | i i ' i i V ' I | '
.......................................................... e S e e s s ol e e e e e e o i i i o g S kit e L S et S e S R R S e S e e e
' v v v | v N 1 v i v T 0 |
' ' ' ' i ' 1 I i i I ' I '
I 1 ' ' | ' ' I ' | i ' I '
' v ' ' I ' I I ' ' | v I |
' ' ' ' I ' I | ' ' I v I '
' i ' ' I ' I I ' ' i ' i
' ' ' ' i ' I I ' ' i ' i

I T S ST IS SRR s R T T S l'og
[w/ANgp] [oAeT




80 ¥080 ON LZ:T1Z %0 ¥%0°SI z/T =beq

Z9STH ZHY 02T S7 0°00T Meadxen ZHY 0°09 ZHD 0T 2ZHKW 0°096
T9STH ZHY 02T sr 0°00T HeadxXen ZHY 0°09 ZHW 0°"%¥T9 2ZHW 0°809
Z9STH ZHY 02T s7M 0°00T Yesdxen ZHY 0°08 ZHW 0°0T%¥ ZHW 6 66¢
Z9STH ZHY 02T S7 0°00T Ae=adxen ZHY 0°09 ZHW ¥°9¢€€ ZHW 0°2Z¢
€9STH ZHY 02T s7 0'00T Hesdxen ZHY 0°09 <ZHW 0°S8Z ZHW 0°'0%¢C
€9STH ZHY 02T sv 0°00T Mfeadxen ZHY 0°09 ZHW Z2°€LT ZHW L"LST
Z9STH ZHY 02T s7 0°00T HeadXen ZHX 0709 2ZHW Z2°L9T ZHKW 0°Z9T
Z9STH ZHY 02T s7 0°00T Meadxen ZHY 0°09 ZHW 6°9ST ZHW L 9ST
Z9STH ZHY 02T s7 0°00T Meadxen ZHY 0°09 ZHW S°99T ZHW G 9ST
Z9STH ZHY 02T s7 0°00T Ae=adXepn ZHY 0°09 ZHW T'0ST ZHW 6°6F%T
T9STH ZHY 0ZT s7 0°00T AMeadxen ZHY 0°09 ZHW 0°8€T ZHW 0°€ZT
T9STH ZHY 0ZT s7 0'00T Headxen ZHY 0°09 ZHW 6°TZT ZHW 0°80T
Z9STH ZHY 02T s7 0°00T HeadxXen ZHY 0°09 ZHW Z2°SL ZHWN 8 %L
Z9STH 2ZHY 02T s7 0°00T Hesdxen ZHX 0709 ZHWN 9" %L ZHW 0" €L
Z9STH ZHY 02T s 0°00T AeadxXen ZH¥ 0°09 ZHW £° 8¢ ZHW S°LE
‘mpueg SWTL, YyaptM Aousnbeig Aousnbsig
I9D0NpsSueRI], AT ‘Ses JI030938(d dais doas JjaIeqs
yibusi3ls pretd zzZ0Ss NA :uoT3dTInsag 3I0YS

udT> PT®THA 60Z°ST DDAw ‘HTIIV.IL NVOS

Z2O:E€E¥:0Z / %O H0O°ST :183] JO 3IB38

uotjestieTod [EJUOZTIIOY + [EOTIIDA Sliclii i ole)

(60Z°ST ‘dSe€°"ST) L¥Z'ST DDd :uorjestitoads ISl

YD :x03exado

usbutjey ‘saskel L :93TS 383l

ZHW T¥PZ UO XI :uotatpuo) burjexsdo

BTHON :I2anjoeInuey

¥0°%0°ST / (T0J000L¥0) ©301g ek

aLVIAVd NOISSIWH 500I¥Nds



80 F080 ¥ON  LZ:TZ %0°%0°GT z/z =bed

ATWIT AV/d0 Y3busiis pIatd WE 60Z°ST D04 WIT——
Md =2ad 80 %080 ON SHW

[zH] Aousnbaliq
Ol INOO9 INOO¥  INOOE INOOZ A[0]0]% NO.L NOS WOy INOE

e e L

' V I ' i I i ' ' i I '
i I i ' i I ' ' ' 1 i '
i ' ' V I V ' ' | I '
i I i ' ] 1 ' ' ' i I ' '
‘ | ' ' | ' i ' ' I ' '
' | ' ' 1 ' I ' V ¥ ' '
' | ' ' i ' ' I ' 1 i ' '
............................................ i e RSP S U | SO SOy ROV S uupuyy. (SIS U SO
v I v v | ¥ i " h v v v "
| " ' ' I ' ' 1 ' ' i ' ' '
I " ' i I ' ' i i ' i P '
| ' ' i I ' ' i i i i H |
| i ' ' I i V i ' ' ' '
I ' ' i ' ' V ' | I '
\ il ' ' ' '

O

i | ' | I i ' i \
1 V 1 | i ' i \ I V
' | ' | I i ' i } i '
' | | | | ' i ' } i '
' | | | V ' i ' ' i |
' I ) I V ' i V | i I
' i | i i ' I V i I I
\\\\\\\\\\\\\ R R el e y! MY
P v i d T h h | T " l
' ' ' ' i 1 | i
i i ' ' i i i
' i v ' i | |
' i ' | i | i
i i I ' | |
i H I I i |

i i I | ' 1 v ' ' i ' i
' i | I ' i | ¥ I ' 1 ' i i
' V | ' ' i I V i ' i ' ' i
' ' I 1 ' i ' ' I V ‘ i ' ‘
V ' i ' ' i ' v I I ' i ' '
' ' I 1 ' ' 1 ' ' ' ' ' ] ] ' '
P ' 1 ' ' ' 1 ' | I i ' ' ' ' '
e e e e e e L e e el e e e e e 5 i 5 g i s 5 e, i 2 i P 2 e e R i e o o
i V ¥ f v v v v i 1 ' v v v v '
| ' i ' ' ' ' ' ' i ' ' ' ' '
I ' ' ' ' ' ' ' ' ' I ' ' ' I
| | 0 ' ' | ' ' ' ' I ' ' i I
| ' ' ' ' | ' ' ' ' I ' I ' I
' i ' ' ' I ' ' i ' ' ' | i
' | '

A . S . ek WL R ST SN S N N sl . F 08
[w/Argp] 1easT




T0 7080 3ON  €2:97

we 602°ST_DDd
AY muglﬁolwomolxoz
Md 2ad TO %080 XON

ITWIT AY/40 y3busiis pIlatd

PO V0 ET

— 3Twr ¥esd yibusiis pIeTd  HeSd WE 60C¢ ST 00d WIT——|

T/T =bed

WIT——
SHHN ———
SHN

[zH] Aouenba.i4

0

ol
0¢
o€
(014
0g

09
0.

w/AMgP 96" 2¢

uotatsed INH TEOTAISA

uotTjesTaeTod PUUSIUE TERIUOZTIOY + TBDIIADA
(602°ST ‘dSE°ST) L¥PZ ST D24

201D

usabutiey siasiel L

ZHWN Z20%¢ U0 XL

BTHON

¥0 %0°€T / (T09000L¥0) ©301d

ZHD 708" ¥

08
[w/Angp] [8A8T

I IeN

: JUSWWOD
:uoT3enTtJIosds 3sa]
:Joqexado

191§ 21881
:uoT3TpUuo) bButiexado
1 I2IN3ORINUBK

1Nd

dAELVIAYY NOISSIWH SNOoIynds



Z0 $080 3ON €5:'ST PO ¥0°ET T/1 =beq

- JTWTT Yesd yibusiiys prsTd  YESd WE 60C ST D04 WIT——
ITWIT AY/d0D yibusiis protd WE 60Z2°ST 204 WIT—o
AY 22d z0 %080 YON SHW ——

Md @2ad zo %080 MON SHW

[zH] Aouanbali4

o8l o0l 98 9/ 99 o6 9% o€ o¢ ol 0

ol
e 08

1 O

0S

09
04

08
[w/Angp] |aneT]

w/AMgp 80" €T ZHD 788 ¥ P19 Ien

uot3rsod INd TeOTIISA

uotjestaierod puusjUR TRIUOZTIOY + TEOTIIADA : JUSUOD
(60Z2°ST 'SE€"ST) L¥PZ'ST D04 :uoTqeotriTosds 383l

2015 : xz03easdo

usbutiey sasAel L :93TS 2895

ZHW T¥PZ UO XI :uoTljtpuo) burijexado

BTHON rI2anjoejnuen

¥0 %0 €T / (T09000L¥0) ©301d SNkt

ddIVIAYY NOISSIWH SNOIynds



€0 %080 ON 6%:ST PO F¥0"ET T/1 obed

. ~ 3TWTIT ¥esd y3zbusaiys pISTA  ¥BSd WE 602 ST DDA ~ W
JTWTT AV/dD0 yabusais pleaTd we 602°ST D24 NWIT—m
AY 2xd €0 $080 MON SHW ——

Md @1d €0 %080 SON SHW

[zH] Aousnba.y

o8l o0l 98 9. 99 oG oY o€ o¢ ol 5

0k
0z
0e
v OF
0S

09
04

08
[w/Angp] [9AeT

w/AMEp ¥Z°ve ZHD 96° ¥ PISIRW |

L i . ‘ . |
uotitsod INH TeOTIIDA

uoTjesTIeTod PUUSIUER TRIUOZTIOY + TEOTIASA ! qUSUIOD

(602°ST 'QSE"ST) L¥Z°ST DDd :uotieorztoads 31sal

20195 :z03eaado

usburiey sIsiel L :193TS 1S9l

ZHW 08%¢ UO XI :UOT3Tpuo) butjexadp

BTHON tIsanjoeInuey

$0°%0°€T / (T090001%0) o3oag s LOd

JHIVIAYY NOISSIWH SNordnds



TIT 080 ON C¢0*€E€ PO'PO°ST T/1 ®beq

- sbejToa ‘gSSeID DDA MAU AY A €SSBTD D04 WIT —
sbejToa ‘gsseld DDA M3U 40 A EBSETD JDd HIT =
AY 2xd 1T %080 YON SEN ——

Md 2xd TT #080 ¥ON SHW

[zH] Aousnbaiq
WoE  INOZ Eor_E | N9 Em W1 NE EN Erlxoowﬂxoom , A00% xoom xomro
; ¥ : - " _qm FrrT : : , G = e \ﬁrrrwwr\L\rls; ...... ¥ 4?1¢s<¢ .;wf\\T1\L+le|J:wl. ) i . '
: et B SO SR PSS MRBEIRS S W SRR AR v 0 O 0 PO N A e
....................... ot bl i SRR A | e 0z
," ! m ,. " 0e
oy
108
09
oL |
08

[Afgp] |ene

sbexaay
SZ-€HSH  ZHY 6 SW 0°'0Z  YeddXeK ZHY 0°S  ZHW 0°0€ 2ZHY 0°'0ST
s mpueqg sSwTr, UjiptM Aousnbasxg Aouonbaxg
ISonpsuRIl, a1 *Ses J0730932Q dsas doas 1I1e38
sbejToa zz0SS N ruotidranssg 3xoys

udbBITOA ZZ0SS NHu ‘HTIGVI NVDS

ST:LZ:EZ / PO ¥0°ST 1188 JO 1Ie3S

I JUSWWOD

LOEZ ST / LOT'ST 004 ‘¥ €90 ISNY :uoTjeoritosds 3ssl
TYD :azogexado

usbutriey sisAeT £ 19]1TS 389%

ZHW TI¥%Z UO XJI :UOTI3Tpuo) butrjexadp

BTHON 1 I3anjoeInuen

P0°%¥0°ST / (T090001%¥0) ©301d S AgtcH

I0 T :°ON weaberqg

aEIONANOD SNIVW DV



0T %080 3ON T0:ZZ %0 %0°GT T/T =bed

ITWIT 40 yabusxais pIl=T4d - q g1 3xed DDA WIT——m
Md 2ad 0T %080 ¥ON SHW ——

[zH] Aouanbaiy
Ol N008 N009 WO00S WOOoY NO0oE W00 U\ [0]0]%

WOZ W09 W0S WOV W0€E

_ _ 0
| , 0z
g
ov |
0S
09
0L
08
[w/Argp] [9Aa7

I
| '

......... P —
i I
| '
| |
| I
|
|

r

|

'
N

'

'

'

'

'

'

'

'

i £

A B S S SRS SO

Z9STH ZHX 0<ZT s 0°T Meadxen ZHY 0°09 ZHD 0T ZHW 0°0¢€
-mpued swTr, yIpTM Aousnbaxzg Aousnbaxg

I90NpsuURIL a1 ‘Sespy  I0302313Q dsag doas 3xe3s
q sT 23xed D4 :uotadranssg 3Ioys

g ST 3T8A DDAw ‘HATIV.L NVOS

9T:TT:TZ / %0 %0°ST 13881 FO 3Ie3lS
uot3tsod INd TeIUOZTIOH : JUSWWOo)D

g gT 3xed DD4 :uoT3edTITOo=ds 3SIL

VD : x03e19d0

usburiey ‘sashel L 19318 21S9L

ZHW T%FZ UO XI :UOT3Tpuo) burjexsdo

Mﬂxoz uHm.HﬂuUMw_.SGME

$0°%0°ST / (T09000L¥0) ©301d 1 10d

I0'z :-oN wexzberqg

ISHIL ALVIAYY IWH




