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1 General information
1.1 Notes

Thetest results of thistest report relate exclusively to thetest item specified in 1.5. The
CETECOM ICT Services GmbH does not assume responsibility for any conclusions and
generalisations drawn from the test resultswith regard to other specimensor samples of the
type of the equipment represented by thetest item. Thetest report may only bereproduced or
published in full. Reproduction or publication of extractsfrom thereport requiresthe prior
written approval of the CETECOM ICT Services GmbH.

1.2 Testinglaboratory
CETECOM ICT Services GmbH
Untertirkheimer Stral3e 6 - 10

66117 Saarbriicken

Germany

Telefone : +49 681 598 - 9100
Telefax . +49 681 598 - 9075

E-mail : Harro.Ames@ict.cetecom.de

Internet : www.cetecom.de

Accredited testing laboratory
DAR-registration number : TTI-P-G 166/98-30

Accredited Bluetooth™ Test Facility (BQTF)
BLUETOOTH is atrademark owned by Bluetooth SIG, Inc. and licensed to CETECOM
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1.3  Detailsof applicant
Name : Nokia Maobile Phones
Street . Wilhem-Runge-Str. 11
City : D-89081 UIm
Country : Germany
Telephone: +49 (0) 731 505-08
Telefax  : +49 (0) 731 505-68 06
Contact : Mr. Thomas Raitmayer
Telephone: +49 (0) 731 505-67 28
1.4  Application details
Date of receipt of application : 21.01.2002
Date of receipt of test item : 28.01.2002
Date of test : 31.01.-01.02.2002
15 Testitem
Type of equipment . TripleBand Mobilewith integrated Bluetooth module
Type designation : NPL-1with DCH-8D, ACP-12E
Manufacturer . applicant
Street :
City
Country :
Serial number . See photographs
Additional informations: :
Frequency 2400 — 2483.5 MHz
Type of modulation . IMOOFXD / 79M8FXD (FHSS)
Number of channels 2 79
Antenna . integral antenna/ print antenna
Power supply . 3,6V DC Li-polymer Battery
Output power . EIRP: 2.04mW
Temperature range
1.6 Test standards: FCC Part 15 815.247

CANADA RSS-210
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2 Technical test

21  Summary of test results

Theradiated measur ements wer e performed vertical andhorizontal over the whole frequency
rangeWestart at 1 m high with vertical receiving antenna and rotate the dish continuously.
During rotation we use the antenna lift system to vary the high from 1 to 4 m. So wefind
maximum radiation output. At this points we do manual remeasur ements. After thiswe do the
same measur ementsin horizontal position of the receiving antenna. This (horizontal and
vertical) ismadefor all thethree planes of the test sample. We use the maximum received
results.

The detector function and selection of bandwidth are according ANSI C63.2-1996 item 8.2.1
and ANSI C63.4-1992 Item 4.2.

Antennas are conform with ANSI C63.2-1996 item 15.

150 kHz - 30 MHz: Quasi Peak measurement, 9kHz Bandwidth, passive loop antenna.

30 MHz - 200 MHz: Quas Peak measurement, 120K Hz Bandwidth, biconical antenna
200MHz - 1GHz: Quasi Peak measurement, 120K Hz Bandwidth, log periodic antenna

1GHz: Average, RBW 1MHz, VBW 10 MHz, waveguide horn

The product fullfills also the requirementsfor CANACA RSS-210

No deviations from the technical specification(s) were ascertained in the course of the tests
performed.

Final verdict : PASS

Technical responsibility for area of testing : / / i}
11.08.01 RSC 8411 BergM. ¢ 25
Date Section Name %ture

Technical responsibility for area of testing :

/‘\
11.08.01 RSC8412 Hausknecht D. é [C»—M%- € E‘

Date Section Name Signature
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2.2

Testreport

TEST REPORT

Testreport no. : 1 0138-06-05/01
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TEST REPORT REFERENCE

LIST OF MEASUREMENTS

Paragraph PARAMETER TO BE MEASURED PAGE

Transmitter parameters

§15.204 Antenna gain 7
§15.247 (a) Carrier frequency separation 8
§15.247 (a) Number of hopping channels 9
§15.247 (a) Timeof occupancy (dwell time) 11
§15.247 (d) Power spectral density (Inquiry/Page mode) 16
§15.247 (a)(1) Spectrum bandwidth of a FHSS System 17
§15.247 (b)(2) Maximum peak output power 21
815.247 Band edge compliance 26
§15.247 (c)(1) Emission limitations 34

Receiver parameters

§15.109 Spuriousradiations - Radiated 53
§15.207 Conducted emissions 60
Test equipment listing 62

Photographs of the equipment 64
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Equipment under test : NPL-1 with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

Antenna Gain SUBCLAUSE §15.204

Thegain is+2.0 dBi

(measured effectiv radiated power over dipol— measured conducted power with atemporary RF-connector)

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity 1 33%
Carrier frequency separation §15.247(a)
Mar ker 1 [ T1] RBW 50 kHz RF Att 10 dB
Ref Luvl 2.26 dBm VBW 50 kHz
9 dBm 2.44100501 GHz SWIr 5 ns Uni t dBm
9 dB [f f set ]
0 A AP ' n l‘l m‘- i ]
“\N \j\ )/"" /‘J" (" /\V’ !
’\\ !
_ o, JL A oo,
10 n
, \
- 20 N J \”1|
- 30
-40
-50
- 60
-70
- 80
- 90
Center 2.441 GHz 500 kHz/ Span 5 MHz
Dat e: 1. FEB. 2002 08:50: 54

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
64
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Equipment under test NPL-1 with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity 1 33%
Number of hopping channels §15.247(a)
Channel 1 - 38
Delta 1 [T1] RBW 500 kHz RF Att 10 dB
@ Ref Luvl 1.55 dB VBW 500 kHz
9 dBm 38. 07214429 MHz SWIr 5 ns Uni t dBm
9 dB [f fset ]
0 PEEWY FaVa¥aVaVu¥aVaVuVa /alaVaVali VaVaYaVal nﬂﬂrur\“f\f\\_ﬂ BTAIRYATRISYATATAY)

UAVI'R'RAAARAR AR RARRIMA RRREAA
L

J
g
J

- 50

- 60

-70

- 80

-90

Center 2.418 GHz 4.6 MHz/ Span 46 MHz

Dat e: 1. FEB. 2002 08: 56: 48
The number of hopping channelsis 79.

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
64
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Equipment under test NPL-1 with DCH-8D, ACP-12E

Ambient temperature : 23,6°C

Relative humidity 1 33%

Number of hopping channels

Channel 39- 79 815.247(a)

Delta 1 [T1] RBW 500 kHz RF Att 10 dB

%Ref Lvi -0.64 dB VBW 500 kHz

9 dBm 39. 28657315 MHz SWIr 5 ns Uni t dBm
9 dB [f f set ]
oAAAAANANANAAANAAAAANAANNAAMANAAAMANM AfAnha ]

vvygT yuwu U A IR R B R vV v IARRILARA U \ru\‘\

- 10

- 20

- 30

- 40

- 50

- 60

-70

- 80

-90

Start 2.44 Gz 4.3 MHz/

Dat e: 1. FEB. 2002 08:59:12

Thenumber of hopping channelsis 79.

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
64

Stop 2.483 Gz
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Equipment under test NPL-1 with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

Timeof occupancy (dwell time) for DH1 §15.247(a)

The system makes wor st case 1600 hops per second or 1 time slot has a length of 625uswith 79
channels. A DH1 Packet need 1 time dlot for transmitting and 1 time slot for receiving. Then
the system makeswor st case 800 hops per second with 79 channels. So you have each channel
10.13 times per second and for 30 seconds you have 303.9 times of appearence.

Each tx-time per appearence is 435.0701 ps.

So we have 303.9 * 435.0701 pys = 132.218 ms per 30 seconds.

Delta 2 [T1] RBW 1 MHz RF At t 10 dB
Ref Lvl -5.66 dB VBW 1 MHz
9 dBm 1.258918 ns SWr 2 s Uni t dBm

9 dB [Xfset ]

-10 £ l lr’\p"'\l

- 20

- 30

- 40|

o]

-70

- 80

TR

- 90

Center 2.441 Gz 200 Ns/

Dat e: 1. FEB. 2002 10:04:12

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
64



CETECOM ICT Services GmbH w

Test report nr..: 1 0138-06-05/01 Issuedate: 2002-02-06  Page 12 (76)

Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

Time of occupancy (dwell time) for DH3 815.247(a)

A DH3 Packets need 3timedlotsfor transmit and 1 for receiving, then the system makes wor st
case 400 hops per second with 79 channels. So you have each channel 5.1 times per second and
for 30 seconds you have 153 times of appearence.

Each tx-time per appearenceis 1.67756 ms.

Sowe have 153 * 1.67756 ms = 256.667 ms per 30 seconds.

Delta 2 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvli -0.17 dB VBW 1 MHz
9 dBm 3.747896 ns SWI 5 ms Uni t dBm

9 dB (O f set

- 10

- 20

- 30

- 40

- 50

- 60 L

-70

- 80

TR
-90 !
Center 2.441 Gz 500 yNs/

Dat e: 1. FEB. 2002 10: 09: 01

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
64
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

Time of occupancy (dwell time) for DH5 815.247(a)

At DH5 Packetsyou need 5 time dotsfor transmit and 1 for receiving, so the system makes
wor st case 266,7 hops per second with 79 channels. So you have each channel 3.36 times per
second and for 30 seconds you have 100,8 times of appearence.

Each tx-time per appearenceis 2.93006 ms.

So we have 100,8 * 2.93006 ms = 295.35 ms per 30 seconds.

Delta 2 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvli -10. 10 dB VBW 1 MHz
9 dBm 3.307014 ns SWI 5 ms Uni t dBm

9 dB (O f set

- 10

- 20

- 30

- 40

_SOvvJ

i

-70

- 80

TR
-90 !
Center 2.441 Gz 500 yNs/

Dat e: 1. FEB. 2002 10: 22: 55

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
64



CETECOM ICT Services GmbH w

Test report nr..: 1 0138-06-05/01 Issuedate: 2002-02-06  Page 14 (76)

Equipment under test : NPL-1with DCH-8D, ACP-12E

Ambient temperature : 23,6°C

Relative humidity 1 33%

Time of occupancy (dwell time) for page mode/Inquiry mode (T X-on time) 815.247(a)
At paging mode the system makes first hoping with 16 channels. One sequence( called train A)
lasts 10 ms. Every 1.28s frequencies change and a second train A startswith different
fregencies. After max 7¥1.28 s 16 new mor e distance frequencies (Train B) are used.

So we have in thewor st case (same frequency isin every train) the following time scedule.
First: 7*128*10ms. For the next 7 secondstrain B with other frequencies.

Then train A and B changes frequently.

= sowehave 7*128*130.461us, then 8.96 s other freguencies, then again 7*128* 130.461us
= together in30 s maximal 2 sequences =>maximal 0.234 s per 30 second period.

Page mode (T X-on time) / Inquiry mode (T X-on time)

Delta 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvli 1.54 dB VBW 1 MHz
9 dBm 130. 460922 Ns SWIr 1 ns Uni t dBm

9 dB O f set

- 10

- 20

- 30

- 40

- 50

. |
i At b

-70

- 80

TR

-90

Center 2.441 G#z 100 Ns/

Dat e: 1. FEB. 2002 09: 56: 55

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
64
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

Page mode (complete sequence) / Inquiry mode (complete sequence)

Delta 1 [T1] RBW 1 Hz RF Att 10 dB
Ref Lvli 0.19 dB VBW 1 \VHz
9 dBm 9. 965128 ns SWI 20 ns Uni t dBm

9 dB fset |
[

1

- 10

- 20

- 30

- 40

- 50

|

il | TR o
| M

Center 2.441 GHz 2 s/

-70 i

- 80

LA I
TR

-90

Dat e: 1. FEB. 2002 09:54: 24

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
64
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity 1 33%
Power Spectral density (Hybrid system in Inquiry mode / Page scan) 815.247(d)
Marker 1 [T1 NA ] RBW 3 kHz RF Att 10 dB
@ Ref Luvl -50. 22 dBnT Hz VBW 3 kHz
9 dBm 2. 44099549 GHz SWI 420 ns Uni t dBm

9 dB (O fset

I LivTH

T N ! LY
|

-+ I

-70

=
—
=

—
E—
==
=

- 80

-90

Center 2.441 GHz 150 kHz/ Span 1.5 MHz

Dat e: 1. FEB. 2002 10: 28: 08
Power density : -50.22 dBm/Hz =-15.42 dBm /3 KHz

Correction factor from dBm/Hz to dBm/3KHz is+34,8 dB

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
64
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Equipment under test : NPL-1with DCH-8D, ACP-12E

Ambient temperature : 23,6°C
Relative humidity 1 33%

Spectrum Bandwidth of a FHSS System

§15.247(a)
20 dB bandwidth
TEST CONDITIONS 20 dB BANDWIDTH (kHz)
Frequency (MHZz) 2402 2441 2480
T.on( 23)°C Voon( 3.6 )V 895.792 925.852 913.828
M easur ement uncertainty +1kHz

RBW / VBW asprovided in the , Measurement Guidelines (DA 00-705, March 30, 2000)

RBW: 10kHz/VBW 10 kHz

LIMIT

SUBC

LAUSE §15.247(a) (1)

The maximum 20dB bandwith shall be at maximum 1000 KHz

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED

(for reference numbers seetest equipment listing)

64
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

Spectrum Bandwith of a FHSS System 815.247(a)
20 dB bandwidth

Channd 1
Delta 1 [T1] RBW 30 kHz RF At t 10 dB
Ref Lvl 0.17 dB VBW 30 kHz
-0.3 dBm 895. 79158317 kHz SW 8.5 ns Uni t dBm

9 dB [Xf set /\/\\M/\
-10 W

PN

/" \lh\\

- 20D

/

JY \

- 60 M\J

¥
W
D

-70

- 80

-90

-100

Center 2.402 GHz 300 kHz/ Span 3 MHz

Dat e: 1. FEB. 2002 11:06: 48

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
64
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

Spectrum Bandwith of a FHSS System 815.247(a)
20 dB bandwidth

Channd 2
Delta 1 [T1] RBW 30 kHz RF At t 10 dB
Ref Lvl 0.52 dB VBW 30 kHz
1.8 dBm 925. 85170341 kHz SW 8.5 ns Uni t dBm

O—9 dB PFfset V/lﬂ‘p\‘“[\h |
-10 .’\! v"\ i
_20_D1 -18.2 dBm -}Vr{fu MN““

o "

-30

1 17y VO
\lj)

- 60

-70

- 80

-90

Center 2.441 Gz 300 kHz/ Span 3 MHz

Dat e: 1. FEB. 2002 11:18: 07

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
64
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

Spectrum Bandwith of a FHSS System 815.247(a)
20 dB bandwidth
Channd 3:
Delta 1 [T1] RBW 30 kHz RF Att 10 dB
% Ref Luvl -0.03 dB VBW 30 kHz
0.3 dBm 913. 82765531 kHz SWI 8.5 ns Uni t dBm
0.27

9 dB (O f set '/L/‘N‘
-10

- 20k=D1 -1 7 dBm l.ﬂjyl\ w\kq

- 30

IIFAY

A |

-70

- 80

- 90

Center 2.48 GHz 300 kHz/

Dat e: 1. FEB. 2002 11:21: 43

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
64

Span 3 MHz
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Equipment under test : NPL-1with DCH-8D, ACP-12E

Ambient temperature : 23,6°C
Relative humidity 1 33%

MAXIMUM PEAK OUTPUT POWER
(conducted)

SUBCLAUSE § 15.247 (b) (1)

TEST CONDITIONS MAXIMUM PEAK OUTPUT POWER (mW)
Frequency (MHz) 2402 2442 2480
PK 1.109 1.622 1.386
Tran( 25)°C Vian( 36)V AV 0.982 1.435 1.225
Defacto EIRP 1.759 2.570 2.061
(Antenna gain +2.0 dBi) (+2.45dBm) (+4.10dBm) (+3.14 dBm)

M easur ement uncertainty

+3dB

RBW /VBW : 3MHz

LIMIT

SUBCLAUSE § 15.247 (b) (1)

Frequency range

RF power output

2400-2483.5 MHz

1.0 Watt

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED

(for reference numbers seetest equipment listing)
64
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity 1 33%
MAXIMUM PEAK OUTPUT POWER SUBCLAUSE §15.247 (b) (1)
(conducted)
Chann€ 1
Mar ker 1 [ T1] RBW 3 VHz RF Att 10 dB

%Ref LvI 0.45 dBm VBW 10 VHz

4 dBm 2.40215631 GHz SWI 5 ns Uni t dBm

9 dB prfset E B ]

0 | N‘\\\\
Pl .

e ~

e N
iy AN

-40

-50

- 60

-70

- 80

- 90

Center 2.402 GHz 1.2 MHz/ Span 12 M1z
Dat e: 1. FEB. 2002 11: 26: 08
LIMIT SUBCLAUSE § 15.247 (b) (2)
Frequency range RF power output
2400-2483.5 MHz 1.0 Watt

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
64
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity 1 33%
MAXIMUM PEAK OUTPUT POWER SUBCLAUSE §15.247 (b) (1)
(conducted)
Channd 2
Mar ker 1 [ T1] RBW 3 M1z RF Att 10 dB
%Ref Lvi 2.10 dBm VBW 3 M1z
4 dBm 2.44103607 GHz SWIr 5 ns Uni t dBm
o9 dB Difset 1 | |
T N

- .
L .
/ N

- 30

-40

-50

- 60

-70

- 80

- 90

Center 2.441 GHz 1.2 MHz/ Span 12 M1z
Dat e: 1. FEB. 2002 11: 23: 59
LIMIT SUBCLAUSE § 15.247 (b) (2)
Frequency range RF power output
2400-2483.5 MHz 1.0 Watt

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
64
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity 1 33%
MAXIMUM PEAK OUTPUT POWER SUBCLAUSE §15.247 (b) (1)
(conducted)
Chann€ 3
Mar ker 1 [ T1] RBW 3 VHz RF Att 10 dB

%Ref LvI 1.41 dBm VBW 3 VHz

4 dBm 2.47986774 GHz SWI 5 ns Uni t dBm

9 dB Of f set T | L

i L N

| I
|

-50

- 60

-70

- 80

- 90

Center 2.48 Gz 1.2 MHz/ Span 12 M1z
Dat e: 1. FEB. 2002 11:23: 31
LIMIT SUBCLAUSE § 15.247 (b) (2)
Frequency range RF power output
2400-2483.5 MHz 1.0 Watt

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity 1 33%
MAXIMUM PEAK OUTPUT POWER SUBCLAUSE § 15.247 (b) (1)
(RADIATED)
TEST CONDITIONS MAXIMUM PEAK OUTPUT POWER (mW)
Frequency (MHZz) 2402 2441 2480
T.om(235)°C Viom( 3,6)V 2.037 2.042 1.671
Maximum deviation from output
power under extreme test not applicable | not applicable | not applicable
conditions (dBc)
M easur ement uncertainty +3dB

RBW/VBW : 3MHz

Measured at a distance of 3m

LIMIT SUBCLAUSE § 15.247 (b) (1)
Frequency range RF power output
2400-2483.5 MHz 1.0 Watt

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

Band-edge compliance of conducted emissions 815.247 (c)

L ow frequency section (hopping off)

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
% Ref Lvli 44. 81 dB VBW 100 kHz
111 dByV 2.04408818 MHz SWr 5 ns Uni t dByV
110,
9 dB O fset k‘

100

. AN
. [\
. Ao

60

50 N

40 '

30

20

Center 2.4 GHz 1 MHz/ Span 10 Mz

Dat e: 1. FEB. 2002 11: 45: 09

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

Band-edge compliance of conducted emissions

L ow frequency section (hopping on)

Marker 1 [T1] RBW 100 kHz RF
Ref Lvl 60. 25 dBNV VBW 100 kHz

111 dByV 2.39992986 Gz SWr 5 ns Un
110

§15.247 (c)
At t 10 dB
it dByVv

9 dB Dffset f

go i,

100 | ,‘m } ﬂ!uq Ily—

Iy

80

[==-S—

70 ]

60

50

=

40 i 11

30

20

Center 2.4 Gz 1 MHz/

Dat e: 1. FEB. 2002 11:47: 33

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Test report nr..: 1 0138-06-05/01 Issuedate: 2002-02-06  Page 28 (76)
Equipment under test : NPL-1with DCH-8D, ACP-12E

Ambient temperature : 23,6°C

Relative humidity 1 33%

Band-edge compliance of conducted emissions 815.247 (c)

high frequency section (hopping off)

®

110

100

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Luvl 62. 40 dB VBW 100 kHz
111 dBNV -3.68737475 NHz SWI 5 ns Uni t dByV
9 dB j

:)‘fset/‘)w\

90

/

\

80

[

\

70

/

J

60

50

e

40

30

20

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)

F1

Start 2.478 GHz

1. FEB. 2002

17-24

11: 52: 35

1 MHz/

Stop 2.488 Gz
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Test report nr..: 1 0138-06-05/01

Issuedate: 2002-02-06  Page 29 (76)

Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity

110

1 33%

Band-edge compliance of conducted emissions 815.247 (c)
high frequency section (hopping on)
Mar ker 1 [ T1] RBW 100 kHz RF Att 10 dB
% Ref Luvl 46. 06 dByV VBW 100 kHz
111 dByV 2.48353106 GHz SWIr 5 ns Uni t dByV
5 :

100

90

80

J

A

Wik

g

70

60

50

40

i,

30

el

20

F1

Start 2.478 GHz

Dat e:

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED

1. FEB. 2002

11: 50: 18

1 MHz/

(for reference numbers seetest equipment listing)

17-24

Stop 2.488 Gz
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

Band-edge compliance radiated

MKR 2.400 00 GHz
hp REF 97.0 dBuV ATTEN 10 dB 49.90 dBuv
10 dB/

POS PK / \\
MARKER // \\
2.400 00 GHz W\
M = :
s \‘“\\w% )

N propaed iy
CENTER 2.400 0 GHz SPAN 10.0 MHz
RES BW 100 kHz VBW 300 kHz SWP 20.0 msec

Limit Line 54 dBuV/m

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1 with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

Band-edge compliance radiated

MKR 2.400 00 GHz

hp REF 97.0 dBuV ATTEN 0 dB 40.60 dBuv
10 dB/
POS PK WWW
mUL |
MARKER | m W

2.400 00 GHz “

START 2.395 0 GHz STOP 2.405 0 GHz
RES BW 300 kHz VBW 1 MHz SWP 20.2 msec

This measurement was made to show that the behavior of the system is conform to

FCC 15.205 (restricted bands)

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

Band-edge compliance radiated

MKR 2.483 502 GHz
hp REF 97.0 dBuV ATTEN 0 dB 41.00 dBuv
10 dB/

POS PK ﬁ
MARKER / \
2.483 502 GHz \A
|
1\\
[ e R
A |
START 2.478 00 GHz STOP 2.485 00 GHz
RES BW 100 kHz VBW 300 kHz SWP 20.0 msec

This measurement was made to show that the behavior of the system is conform to

FCC 15.205 (restricted bands)

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

Band-edge compliance radiated

MKR 2.483 49 GHz

hp REF 97.0 dBuV ATTEN 0 dB 33.90 dBuvV
10 dB/
POS PK WWW

MARKER

2.483 49 GHz

b
| bbb o, s ot e

START 2.475 0 GHz STOP 2.490 0 GHz
RES BW 300 kHz VBW 1 MHz SWP 20.2 msec

This measurement was made to show that the behavior of the system is conform to
FCC 15.205 (restricted bands)

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24



CETECOM ICT Services GmbH

Test report nr..: 1 0138-06-05/01

Page 34 (76)

| ssue date: 2002-02-06

Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

EMISSION LIMITATIONS- Conducted (Transmitter) § 15.247 (c) (1)

EMISSION LIMITATIONS
amplitude limit actual
of emission | max. allowed attenuation
f (dBm) emmision below results
(MH2) power frequency of
operation (dB)
2402 +0.45 30dBm - Operating
frequency
all peaks <<limit -20 dBc see plot complies
2441 +2.10 30dBm - Operating
frequency
all peaks <<limit -20 dBc see plot complies
2480 +1.41 30dBm Operating
frequency
all peaks <<limit -20 dBc see plot complies
M easur ement uncertainty + 3dB
RBW : 100kHz VBW: 1MHz

For emissionsthat fall into restricted bands you find the radiated emissions later
in thereport.

LIMITS SUBCLAUSE § 15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity 1 33%
EMISSION LIMITATIONS- Conducted (Transmitter) §815.247 (¢) (1)
Channel 1: 30 MHz - 25 GHz
Mar ker 1 [ T1] RBW 100 kHz RF Att 10 dB
%Ref Lvi 56. 33 dB\NV VBW 1 MHz
91 dBNV 2.40215631 GHz SWr 6.4 s Uni t dByV

90

9 dB O fset

80

70

60

50

40

20

10

Start 9 kHz 2. 4999991 GHz/ Stop 25 GHz

Dat e: 1. FEB. 2002 11: 31:41

RBW:100 kHz/VBW: 1IMHz

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity 1 33%
EMISSION LIMITATIONS- Conducted (Transmitter) §815.247 (c¢) (1)
Channel 2: 30 MHz—-25 GHz
Mar ker 1 [ T1] RBW 100 kHz RF Att 10 dB
% Ref Lvl 56. 94 dB\NV VBW 1 WMHz
91 dBNV 2.40481775 GHz SWI 6.4 s Uni t dByV
%0 9 dB O fset

80

70

60

50

40

iji ie - M
30 — i et ‘/\MM WWMN—VMW

20

10

Start 9 kHz 2. 4999991 GHz/ Stop 25 GHz

Dat e:

1. FEB. 2002 11: 35:18

RBW:100 kHz/VBW: 1IMHz

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)

17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E

Ambient temperature : 23,6°C

Relative humidity 1 33%

EMISSION LIMITATIONS- Conducted (Transmitter) §15.247 (¢) (1)

Channd 3: 30 MHz—-25 GHz

varker 1 [ T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 56. 22 dByV VBW 1 MHz
91 dByV 2.45491794 Gz SWr 6.4 s Uni t dByVv

90

9 dB O fset

80

70

60

50

40

30-FEE—PAIRT
20
10
0
Start 9 kHz 2.4999991 GHz/ Stop 25 Gz
Dat e: 1. FEB. 2002 11: 36: 32

RBW:100 kHz/VBW: 1IMHz

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity 1 33%
SPURIOUS RADIATED EMISSION §15.247 (¢) (1)
Channel 0 (2402 MHz)
Data File : /10138_15.DOC 29 Jan 2002
"~ EMSSION  SPEC  MEASUREMENTS  SITE  CORR
No FREQUENCY LIMT ABS dLIM MODE POL HGT AZM  FACTOR COWMENTS
MHz dBuv dB cm deg dB

1 se.8 295 17.0-12.6 PK V 100 O  NT

2 150.8 33.0 22.8-10.2 PK V 100 O N T

Channel 39 (2441 MH2z)

Data File : /10138_20.DCC 29 Jan 2002
EM SSI ON SPEC MEASUREMENTS SITE CORR
No FREQUENCY LIMT ABS dLIM MODE POL HGT AZM FACTOR COMMVENTS
MHz dBuv dB cm deg dB
1 55.9 29.5 17.9 -11.6 PK \ 97 0 N T
2 151.5 33.0 22.4 -10.6 PK vV 97 33 NT

Channel 78 (2480 MH2z)

Data File : /10138_25.DCC 29 Jan 2002
EM SSI ON SPEC MEASUREMENTS SITE CORR
No FREQUENCY LIMT ABS dLIM MODE PCOL HGT AZM FACTOR COMMVENTS
MHz dBuv dB cm deg dB
1 57.9 29.5 17.7 -11.8 PK \ 97 313 N T
2 149.9 33.0 22.2 -10.8 PK vV 97 260 NT

N T in CORR FACTOR col unmm denotes a non-traceabl e signal.

LIMITS SUBCLAUSE § 15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24



CETECOM ICT Services GmbH wm

Test report nr..: 1 0138-06-05/01 Issuedate: 2002-02-06  Page 39 (76)

Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

EMISSION LIMITATIONS (Transmitter) SUBCLAUSE § 15.247 (c) (1)

2402 MHz
CETECOM ICT SERVICES MKR 15 0.8 MHz
REF 77. 0dB V ATTEN 0 dB 1 0.8 0dB V
10 dB/f FCCPART15 1 o,m
Fa.: NOKIA .
POS PK Type:Triton+DCH-8D+ACP-12E#3
Mode:BL TX
OFFSET GNr:1- 0 138-6-2DATUM:29 012 002
2 0.0
dB
e e S
A ) | MW%% o vt
pa A e AR st PR S AT h o
START 25 MHz STOP2 03 MHz
RES BW 1 MHz VBW 1 MHz SWP2. 03 sec
f<1GHz: RBW/VBW: 100 kHz f=21GHz: RBW/VBW: 1 MHz
LIMITS SUBCLAUSE § 15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24



CETECOM ICT Services GmbH wm

Test report nr..: 1 0138-06-05/01 Issuedate: 2002-02-06  Page 40 (76)

Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

EMISSION LIMITATIONS (Transmitter) SUBCLAUSE § 15.247 (c) (1)

2402 MHz
CETECOM ICT SERVICES MKR 6 0 8.1 MHz
REF 77. 0dB V ATTEN 0 dB 5.7 0dB V
10 dB/f FCCPART15 1 o,m
Fa.: NOKIA .
POS PK Type:Triton+DCH-8D+ACP-12E#3
Mode:BL TX
OFFSET GNr:1- 0 138-6-2DATUM:29 012 002
2 0.0
dB
|
— _
|
—l
R A L W Wl N L A ST R e A i
START2 00 MHz STOP 1. 0 16 GHz
RES BW 1 MHz VBW 1 MHz SWP2. 03 sec
f<1GHz: RBW/VBW: 100 kHz f=21GHz: RBW/VBW: 1 MHz
LIMITS SUBCLAUSE § 15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

EMISSION LIMITATIONS (Transmitter) SUBCLAUSE § 15.247 (c) (1)

2402 MHz
CETECOM ICT SERVICES GMBH 31 Jan 2002 11:13:13
hp EMISSION LEVEL[ dBuV/m]
100 FCC Part 15
NOKIA Mobile Phones
NPL-1+DCH-8D+ACP-12E
2402 MHz
horizontal
80
60 cepartis
40
20
1000 4000
FREQUENCY [MHz]
f<1GHz: RBW/VBW: 100 kHz f=21GHz: RBW/VBW: 1 MHz
LIMITS SUBCLAUSE §15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1 with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

EMISSION LIMITATIONS (Transmitter) SUBCLAUSE § 15.247 (c) (1)

2402 MHz
CETECOM ICT SERVICES GMBH 31 Jan 2002 12:04:13
hp EMISSION LEVEL[ dBuV/m]
100 FCC Part 15
NOKIA Mobile Phones
NPL-1+DCH-8D+ACP-12E
2402 MHz
vertical
80
FCC Part 15.209
60
40
20
3990 10000 12000
FREQUENCY [MHz]
f<1GHz: RBW/VBW: 100 kHz f=21GHz: RBW/VBW: 1 MHz
LIMITS SUBCLAUSE §15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

EMISSION LIMITATIONS (Transmitter) SUBCLAUSE § 15.247 (c) (1)

2441 MHz
CETECOM ICT SERVICES MKR 55.9 MHz
REF 77. 0dB V ATTEN 0 dB 1 02 0dB V
10 dB/f FCCPART15 1 o,m
Fa.: NOKIA .
POS PK Type:Triton+DCH-8D+ACP-12E#3
Mode:BL TX Ch.39
OFFSET GNr:1- 0 138-6-2DATUM:29 012 002
2 0.0
dB
e e S
L ] A L
FrwA b AT RN o A ANt v Ty At Lo T LA
START 25 MHz STOP2 03 MHz
RES BW 1 MHz VBW 1 MHz SWP2. 03 sec
f<1GHz: RBW/VBW: 100 kHz f=21GHz: RBW/VBW: 1 MHz
LIMITS SUBCLAUSE 8§ 15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

EMISSION LIMITATIONS (Transmitter) SUBCLAUSE § 15.247 (c) (1)

2441 MHz
CETECOM ICT SERVICES MKR 6 0 8.1 MHz
REF 77. 0dB V ATTEN 0 dB 6.3 0dB V
10 dB/f FCCPART15 1 o,m
Fa.: NOKIA .
POS PK Type:Triton+DCH-8D+ACP-12E#3
Mode:BL TX Ch.39

OFFSET GNr:1- 0 138-6-2DATUM:29 012 002

2 0.0

dB

|
— _
|
—l
N [TV Y T | Amw\m,t 4 T | n " hy I,
A AP e (T T U e e L Kty C e Alkusans
START2 00 MHz STOP 1. 0 16 GHz
RES BW 1 MHz VBW 1 MHz SWP2. 03 sec

f<1GHz: RBW/VBW: 100 kHz f=21GHz: RBW/VBW: 1 MHz
LIMITS SUBCLAUSE 8§ 15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

EMISSION LIMITATIONS (Transmitter) SUBCLAUSE § 15.247 (c) (1)

2441 MHz
CETECOM ICT SERVICES GMBH 31 Jan 2002 11:20:20
hp EMISSION LEVEL[ dBuV/m]
100
FCC Part 15
NOKIA Mobile Phones
NPL-1+DCH-8D+ACP-12E
2441 MHz
horizontal
80
60 cepartis
40
20
1000 4000
FREQUENCY [MHz]
f<1GHz: RBW/VBW: 100 kHz f=21GHz: RBW/VBW: 1 MHz
LIMITS SUBCLAUSE §15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

EMISSION LIMITATIONS (Transmitter) SUBCLAUSE § 15.247 (c) (1)

2441 MHz
CETECOM ICT SERVICES GMBH 31 Jan 2002 12:11:31
hp EMISSION LEVEL[ dBuV/m]
100
FCC Part 15
NOKIA Mobile Phones
NPL-1+DCH-8D+ACP-12E
2441 MHz
horizontal
80
FCC Part 15.209
60
40
20
3990 10000 12000
FREQUENCY [MHz]
f<1GHz: RBW/VBW: 100 kHz f=21GHz: RBW/VBW: 1 MHz
LIMITS SUBCLAUSE §15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1 with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

EMISSION LIMITATIONS (Transmitter) SUBCLAUSE § 15.247 (c) (1)

2480 MHz
CETECOM ICT SERVICES MKR 57.9 MHz
REF 77. 0dB V ATTEN 0 dB 1 01 0dB V
10 dB/ FCCPART15 1 om
Fa.: NOKIA .
POS PK Type:Triton+DCH-8D+ACP-12E#3
Mode:BL TX Ch.78
OFFSET GNr:1- 0 138-6-2DATUM:29 012 002
2 0.0
dB
P s
gl W LT T
Il M et~ T A ¥y
START 25 MHz STOP2 03 MHz
RES BW 1 MHz VBW 1 MHz SWP2. 03 sec
f<1GHz: RBW/VBW: 100 kHz f=21GHz: RBW/VBW: 1 MHz
LIMITS SUBCLAUSE § 15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

EMISSION LIMITATIONS (Transmitter) SUBCLAUSE § 15.247 (c) (1)

2480 MHz
CETECOM ICT SERVICES MKR 612.1 MHz
REF 77. 0dB V ATTEN 0 dB 6.5 0dB V
10 dB/f FCCPART15 1 o,m
Fa.: NOKIA .
POS PK Type:Triton+DCH-8D+ACP-12E#3
Mode:BL TX Ch.78
OFFSET GNr:1- 0 138-6-2DATUM:29 012 002
2 0.0
dB
|
— _
|
—l
' A renmihesdt N IW NN . | \ TN MY I .
AP TTEAT U TV e AL AR Py T CAF Sy i WA PPV YT A A I i o
START2 00 MHz STOP 1. 0 16 GHz
RES BW 1 MHz VBW 1 MHz SWP2. 03 sec
f<1GHz: RBW/VBW: 100 kHz f=21GHz: RBW/VBW: 1 MHz
LIMITS SUBCLAUSE § 15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

EMISSION LIMITATIONS (Transmitter) SUBCLAUSE § 15.247 (c) (1)

2480 MHz
CETECOM ICT SERVICES GMBH 31 Jan 2002 11:29:02
hp EMISSION LEVEL[ dBuV/m]
100
FCC Part 15
NOKIA Mobile Phones
NPL-1+DCH-8D+ACP-12E
2480 MHz
horizontal
80
60 cepartis
40
20
1000 4000
FREQUENCY [MHz]
f<1GHz: RBW/VBW: 100 kHz f=21GHz: RBW/VBW: 1 MHz
LIMITS SUBCLAUSE §15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

EMISSION LIMITATIONS (Transmitter) SUBCLAUSE § 15.247 (c) (1)

2480 MHz
CETECOM ICT SERVICES GMBH 31 Jan 2002 12:23:11
hp EMISSION LEVEL[ dBuV/m]
100
FCC Part 15
NOKIA Mobile Phones
NPL-1+DCH-8D+ACP-12E
2480 MHz
horzontal
80
FCC Part 15.209
60
40
20
3990 10000 12000
FREQUENCY [MHz]
f<1GHz: RBW/VBW: 100 kHz f=21GHz: RBW/VBW: 1 MHz
LIMITS SUBCLAUSE §15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity 1 33%
EMISSION LIMITATIONS (Transmitter) CLAUSE §15.247 (¢) (1)
Channél 1-3 (thisisvalid for all 3 channels)
Mar ker 1 [ T1] RBW 1 MHz RF Att 0 dB
%Ref Lvi 34. 26 dB\V VBW 10 \VHz
98 dB\V 18. 00000000 GHz SWr 34 ns Uni t dByV

16 dB| O f set

90

80

70

60

50

40

30

i
0
b3

20

10

Start 12 GHz 600 MHz/ Stop 18 GHz

Dat e: 1. FEB. 2002 11:57: 29
LIMITS SUBCLAUSE 8§ 15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity 1 33%
EMISSION LIMITATIONS (Transmitter) CLAUSE §15.247 (¢) (1)
Channel 1-3 (thisisvalid for all 3 channels)
Mar ker 1 [ T1] RBW 1 MHz RF Att 0O dB
@Ref Lvi 34. 48 dB\V VBW 10 \VHz
98 dByV 18. 00000000 GHz SWIr 40 ns Uni t dByVv

16 dB| O f set

90

80

70

60

50

40

30

i
0
b3

20

10

Start 18 GHz 700 MHz/ Stop 25 GHz

Dat e: 1. FEB. 2002 11:57: 00

LIMITS SUBCLAUSE § 15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the
highest level of the desired power. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
65
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%
RECEIVER SPURIOUS RADIATION §15.109
Radiated
Data File : /10138_35.DOC 30 Jan 2002
"~ EMSSION  SPEC  MEASUREMENTS  SITE  CORR
No FREQUENCY LIMT ABS dLIM MXDE POL HGT AZM  FACTCR COVMENTS
MHz dBuv dB cm deg dB
1 sa7 295 18.3-1.2 PK V 97 o NT
2 156.3 33.0 23.4 -9.6 PK V 97 0 N T
N T in CORR FACTOR col unmm denotes a non-traceabl e signal.
SPURIOUSEMISSIONSLEVEL (uV/m)
CH1/2/3
f Detector | Level f Detector Leve f Detector Level
(MH2) (Lv/m) | (MH2) (uv/m) | (MH2) (LVv/m)
4659.4 AV 314
M easur ement uncertainty +3dB

f<1GHz: RBW/VBW: 100 kHz

M easur ement distance see table

f21GHz: RBW/VBW: 1MHz

Limits SUBCLAUSE § 15.109
Frequency (MH2z) Field strength (UV/m) M easur ement distance (m)
30- 88 100 3
88 - 216 150 3
216 - 960 200 3
above 960 500 3

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%
RECEIVER SPURIOUS RADIATION §15.109
CETECOM ICT SERVICES MKR 54.7 MHz
REF 77. 0dB V ATTEN 0 dB 1 05 0dB V
10 dB/ FCC PART 15 1 o.m
Fa.: NOKIA
POS PK Type:TRITON+DCH-8D+ACP-12E
Mode:BL RX Ch.39
OFFSET GNr:1- 0138/ 01-6-2 3 0 Jan 02
-2 0.0
dB
/ﬂﬂ\,\
o b gy R,
iy M P VT Atk AT A T A AT A A st AT Y i
START 25 MHz STOP2 03 MHz
RES BW 1 MHz VBW 1 MHz SWP 2. 03 sec
f<1GHz: RBW/VBW: 100 kHz f21GHz: RBW/VBW: 1 MHz
Limits SUBCLAUSE § 15.109
Frequency (MHZz) Field strength (UV/m) M easur ement distance (m)
30- 88 100 3
88 - 216 150 3
216 - 960 200 3
above 960 500 3

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%

RECEIVER SPURIOUS RADIATION

CETECOM ICT SERVICES

§15.109

MKR 6 0 8.1 MHz

REF 77. 0 dBuv ATTEN 0 dB 6.6 0 dBuv
10 dB/f FCCPART15 1 o,m
Fa.: NOKIA
POS PK Type: TRITON+DCH-8D+ACP-12E
Mode:BL RX Ch.39
OFFSET GNrl- 0138/ 01-62 3 0Jan. 02
2 0.0
dB
h |
— _
—
—l
OO FTTRREY 2 SO [} (PR ) I A e A A ot b

START 2 00 MHz

STOP 1. 0 16 GHz

RES BW 1 MHz VBW 1 MHz SWP 2. 03 sec
f<1GHz: RBW/VBW: 100 kHz f21GHz: RBW/VBW: 1 MHz
Limits SUBCLAUSE § 15.109
Frequency (MHZz) Field strength (UV/m) M easur ement distance (m)
30- 88 100 3
88 - 216 150 3
216 - 960 200 3
above 960 500 3

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E

Ambient temperature : 23,6°C
Relative humidity 1 33%

RECEIVER SPURIOUS RADIATION

§15.109

CETECOM ICT SERVICES GMBH

31 Jan 2002 11:36:16

hp EMISSION LEVEL[ dBuVv/m]

100
FCC Part 15
NOKIA Mobile Phones
NPL-1 +DCH-8D+ACP-12E
Rx mode
horizontal

80

60 CCpart15

40

20

1000 4000
FREQUENCY [MHz]
f<1GHz: RBW/VBW: 100 kHz f=21GHz: RBW/VBW: 1 MHz
Limits SUBCLAUSE §15.109
Frequency (MH2) Field strength (uV/m) M easur ement distance (m)
30-88 100 3
88 - 216 150 3
216 - 960 200 3
above 960 500 3

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity 1 33%
RECEIVER SPURIOUSRADIATION §15.109
CETECOM ICT SERVICES GMBH 31 Jan 2002 11:40:50
hp EMISSION LEVEL[ dBuVv/m] AVERAGE
100
FCC Part 15
NOKIA Mobile Phones
NPL-1 +DCH-8D+ACP-12E
Rx mode
horizontal
80
FCC Part 15.209
60
40
20
3990 10000 12000
FREQUENCY [MHz]

f<1GHz: RBW/VBW: 100 kHz

f21GHz: RBW/VBW: 1 MHz

Limits SUBCLAUSE §15.109
Frequency (MH2) Field strength (uV/m) M easur ement distance (m)
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
above 960 500 3

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)

17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity 1 33%
RECEIVER SPURIOUS RADIATION §15.109
Peak 12 — 18 GHz
Mar ker 1 [ T1] RBW 1 MHz RF Att 0 dB
@Ref Lvi 34. 48 dByV VBW 10 MHz
98 dByV 18. 00000000 GHz SwWr 34 ns Uni t dByV

16 dB| O f set

90

80

70

60

50

40

30

i
0
b3

20

10

Start 12 GHz 600 MHz/ Stop 18 GHz
Dat e: 1. FEB. 2002 11:58: 48
f <1GHz: RBW/VBW: 100 kHz f>1GHz: RBW/VBW: 1 MHz
Limits SUBCLAUSE § 15.109
Frequency (MH2) Field strength (uV/m) M easur ement distance (m)
30-88 100 3
88 - 216 150 3
216 - 960 200 3
above 960 500 3

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1with DCH-8D, ACP-12E
Ambient temperature : 23,6°C

Relative humidity 1 33%
RECEIVER SPURIOUS RADIATION §15.109
Peak 18 — 25 GHz
Mar ker 1 [ T1] RBW 1 MHz RF Att 0 dB
%Ref Lvi 34. 48 dByV VBW 10 MHz
98 dByV 18. 00000000 GHz SwWr 40 ns Uni t dByV

16 dB| O f set

90

80

70

60

50

40

30

i
0
b3

20

10

Start 18 GHz 700 MHz/ Stop 25 Gz
Dat e: 1. FEB. 2002 11:58: 29
f <1GHz: RBW/VBW: 100 kHz f>1GHz: RBW/VBW: 1 MHz
Limits SUBCLAUSE § 15.109
Frequency (MH2) Field strength (uV/m) M easur ement distance (m)
30-88 100 3
88 - 216 150 3
216 - 960 200 3
above 960 500 3

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED
(for reference numbers seetest equipment listing)
17-24
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Equipment under test : NPL-1 with DCH-8D, ACP-12E
Ambient temperature : 23,6°C
Relative humidity 1 33%
CONDUCTED EMISSIONS § 15.207
Line-L1
2000 Vﬂ i
S | ri
] TNl JW
Frequency Peak QP Lim QP DelLim@ Avg Lim Avg Del Li m Avg
MHz dBuvV ~ dBuV  dBuv dB dBuvV  dBuV dB
0.644329 32.67 48.00 18.55 -29. 45 48.00 9.37 -38.63
0.805171 24.74 48.00 13.29 -34.71 48.00 -4.15 -52.15
7.257418 29.02 48.00 11.95 -36. 05 48.00 -2.48 -50. 48
8.799101 28.05 48.00 7.91 -40. 09 48.00 2.50 -45. 50
20.161127 21.60 48.00 0.76 -47.24 48.00 -10. 68 -58. 68

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED

(for reference numbers seetest equipment listing)
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Equipment under test : NPL-1 with DCH-8D, ACP-12E

Ambient temperature : 23,6°C
Relative humidity 1 33%

CONDUCTED EMISSIONS

Line N

Ref = 90.0 dEuY
Q.0

§ 15.207

0.0

.0

B0

S04

0.0

[~

10,01 W.L

-10.0

0150 MHz

F0.000 MHz

Fr equency Peak QP Lim QP DelLim@Q Avg Lim Avg Del Li m Avg
Mz dBuv dBuv  dBuV dB dBuvV  dBuV dB
0.530047 29.81 48.00 26.55 -21.45 48.00 10.35 -37.65
0.654387 24.43 48.00 18.68 -29.32 48.00 2.65 -45. 35
4.593020 28.89 48.00 11.69 -36.31 48.00 -4.40 -52.40
5.132519 28.12 48.00 13.01 -34.99 48.00 -5.80 -53.80
11.643269 26.32 48.00 4.62 -43. 38 48.00 -8.69 -56. 69

REFERENCE NUMBER(S) OF TEST EQUIPMENT USED

(for reference numbers seetest equipment listing)
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TEST EQUIPMENT AND ANCILLARIESUSED FOR TESTS

To smplify the identification on each page of the test equipment used, on each page of the test
report, each item of test equipment and ancillaries such as cables are identified (numbered)
by the Test Laboratory, below.

No Instrument/Ancillary Type Manufacturer Serial No.
01 Spectrum Analyzer 8566 A Hewlett-Packard 1925A 00257
02 Analyzer Display 8566 A Hewlett-Packard 1925A 00860
03 Oscilloscope 7633 Tektronix 230054
04 Radio Analyzer CMTA 54 Rohde & Schwarz 894 043/010
05 System Power Supply 6038 A Hewlett-Packard 2848A 07027
06 Signal Generator 8111 A Hewlett-Packard 2215G00867
07 Signal Generator 8662 A Hewlett-Packard 2224A01012
08 Funktionsgener ator AFGU Rohde & Schwarz 862 480/032
09 Regeltrenntrafo M PL Erfi 91350

10 Netznachbildung NNLA 8120 Schwar zbeck 8120331
11 Relais-Matrix PSU Rohde & Schwarz 893 285/020
12 Power -M eter 436 A Hewlett-Packard 2101A12378
13 Power -Sensor 8484 A Hewlett-Packard 2237A 10156
14 Power -Sensor 8482 A Hewlett-Packard 2237A00616
15 M odulationsmeter 9008 Racal-Dana 2647

16 Frequenzzahler 5340 A Hewlett-Packard 1532A 03899
17 | Absorber Schirmkabine MWB 87400/002
18 Spectrum Analyzer 85660 B Hewlett-Packard 2747A 05306
19 Analyzer Display 85662 A Hewlett-Packard 2816A 16541
20 Quasi Peak Adapter 85650 A Hewlett-Packard 2811A01131
21 RF-Pr eselector 85685 A Hewlett-Packard 2833A00768
22 Biconical Antenne 3104 Emco 3758

23 Log. Per. Antenne 3146 Emco 2130

24 Double Ridge Horn 3115 Emco 3088

25 EMI-Testreceiver ESAI Rohde & Schwarz 863 180/013
26 EMI-Analyzer-Display ESAI-D Rohde & Schwarz 862 771/008
27 Biconical Antenne HK 116 Rohde & Schwarz 888 945/013
28 L og. Per. Antenne HL 223 Rohde & Schwarz 825 584/002
29 Relais-Switch-Unit RSU Rohde & Schwarz 375 339/002
30 Highpass HM 985955 FSY Microwave 001

31 Amplifier P42-GA29 Tron-Tech B 23602
32 | Absorber Schirmkabine Frankonia

33 Steuerrechner PSM 7 Rohde & Schwarz 834 621/004
34 EMI Test Reciever ESMI Rohde & Schwarz 827 063/010
35 EMI Test Receiver Display Rohde & Schwarz 829 808/010




CETECOM ICT Services GmbH

Test report nr..: 1 0138-06-05/01

| ssue date: 2002-02-06

Page 63 (76)

TEST EQUIPMENT AND ANCILLARIESUSED FOR TESTS

To smplify the identification on each page of the test equipment used, on each page of the test
report, each item of test equipment and ancillaries such as cables are identified (numbered)
by the Test Laboratory, below.

No Instrument/Ancillary Type Manufacturer Serial No.
36 Controler HD 100 Deisel 100/322/93
37 Relais M atrix PSN Rohde & Schwarz| 829 065/003
38 Control Unit GB 016 A2 Rohde & Schwarz| 344 122/008
39 Relais Switch Unit RSU Rohde & Schwarz| 316 790/001
40 Power Supply 6032A Hewlett Packard 2846A 04063
41 Spektrum Monitor EZM Rohde & Schwarz| 883 720/006
42 M el3empfanger ESH 3 Rohde & Schwarz| 890 174/002
43 M el3empfanger ESVP Rohde & Schwarz| 891 752/005
44 Biconi Ant. 20-300MHz HK 116 Rohde & Schwarz| 833162/011
45 Logper Ant. 0.3-1 GHz HL 223 Rohde & Schwarz| 832 914/010
46 Amplifier 0.1-4 GHz AFA Miteg Inc. 206461
47 Logper Ant. 1-18 GHz HL 024 A2 Rohde & Schwarz| 342 662/002
48 Polarisationsnetzwer k HL 024 Z1 Rohde & Schwarz| 341 570/002
49 Double Ridge G Horn 3115 EMCO 9107-3696

Antenne 1-26.5 GHz
50 Microw. Sys. Amplifier 8317A Hewlett Packard 3123A00105
0.5- 26.5 GHz
51 Audio Analyzer UPD Rohde & Schwarz | 1030.7500.04
52 Steuerrechner PSM 7 Rohde & Schwarz 883 086/026
53 DC V-Netzwerk ESH3-Z6 Rohde & Schwarz 861 406/005
54 DC V-Netzwerk ESH3-Z6 Rohde & Schwarz 893 689/012
55 AC 2 Phasen V- ESH3-Z5 Rohde & Schwarz 861 189/014
Netzwer k
56 AC 2 Phasen V- ESH3-Z5 Rohde & Schwarz 894 981/019
Netzwer k
57 AC-3 Phasen V- ESH2-Z5 Rohde & Schwarz 882 394/007
Netzwer k
58 Stromver sorgung 6032A Rohde & Schwarz 2933A05441
59 HF-Test Empfanger ESVP.52 Rohde & Schwarz 881 487/021
60 Spectrum M onitor EZM Rohde & Schwarz 883 086/026
61 HF-Test Empfanger ESH3 Rohde & Schwarz 881 515/002
62 Relais M atrix PSU Rohde & Schwarz 882 943/029
63 Relais M atrix PSU Rohde & Schwarz 828 628/007
64 Spectrum Analyzer FSIQ 26 Rohde & Schwarz 119.6001.27
65 Spectrum Analyzer HP 8565E Hewlett Packard 3473A00773
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