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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

1. TEST RESULT CERTIFICATION

COMPANY NAME: POWERWAVE TECHNOLOGIES, INC.
1117 WINDFIELD WAY, SUITE 100
EL DORADO HILLS, CA 95762

EUT DESCRIPTION: 1930-1990MHz W-CDMA MULTI-CRRIER POWER
AMPLIFIER (45W)

MODEL NUMBER: NTUM30DA
DATE TESTED: MAY 20, 2003 - MAY 25, 2003
EQUIPMENT TYPE INTENTIONAL RADIATOR 1930-1990 MHz (part 24)
MEASUREMENT PROCEDURE ANS| 63.4/2001, TIA/EIA 603
PROCEDURE CERTIFICATION
FCCRULE CFR 47 PART 24 Subpart E

Compliance Certification Services, Inc. tested the above equipment for compliance with the requirement set
forthin CFR 47, PART 24 Subpart E-Broadband PCS. The equipment in the configuration described in this
report, shows the measured emission levels emanating from the equipment do not exceed the specified limit.
Note: This document reports conditions under which testing was conducted and results of tests performed.
This document may not be altered or revised in any way unless done so by Compliance Certification
Services and all revisions are duly noted in the revisions sction. Any alteration of this document not
carried out by Compliance Certification Serviceswill constitute fraud and shall nullify the document.

Test By: Released For CCS By:
7
VIEN TRAN THU CHAN
EMC TECHNICIAN EMC SUPERVISOR
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

2. EUT DESCRIPTION

The amplifier operatesin the frequency range of 1930— 1990 MHz. Thelinear amplifier is
cgpable of handling w-CbMA modulation with amaximum power of 45 Watts.

3. FACILITIES, LABORATORY AND ACCREDITATION

3.1. FACILITIES

The open area test Sites and conducted measurement facilities used to collect the
radiated data are located at 561F Monterey Road, Morgan Hill, Cdifornia, USA.
The Stes are congtructed in conformance with the requirements of ANSI C63.7,
ANSI C63.4 and CISPR Publication 16.

3.2. LABORATORY ACCREDITATION

The |aboratory and associated test facilities used to perform radiated and
conducted emissions tests are accredited by Nationd Voluntary Laboratory
Accreditation Program for the specific scope of accreditation under Lab Code:
200065-0 to perform Electromagnetic Interference tests according to FCC PART
15 AND CISPR 22 requirements. In addition, the test facilities are listed with
Federad Communications Commission (reference no: 31040/SIT (1300B3) and
31040/SIT (1300F2)).

No part of thisreport may be used to claim or imply product endorsement by
NVLAP or any agency of the US Government.
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PROJECT NO: 03U1998-1

FCC ID: E675JS0067

DATE: JUNE 06, 2003

EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

3.3. LIST OF ACCREDITATIONS

Country | Agency

Scope of Accreditation

Logo

USA NVLAP*

FCC Pat 15, CISPR 22, ASINZS
3548, EC 61000-4-2, IEC 61000-4-3, I[EC
61000-4-4, IEC 61000-4-5, |EC 61000-4-
6, [EC 61000-4-8, |IEC 61000-4-11, CNS
13438

MVIAD

200065-0

USA FCC

3/10 meter Open Area Tedt Sites to
perform FCC Part 15/18 measurements

%)

1300

Japan | VCCI

CISPR 22 Two OATS and one conducted
Site

VCCI

R-1014, R-619, C-
640

Norway | NEMKO

ENS50081-1, ENS50081-2, ENS50082-1,
ENS50082-2, IEC61000-6-1, IEC61000-6-
2, EN50083-2, EN50091-2, EN50130-4,
ENS55011, ENS55013, ENS55014-1,
ENS55104, ENS5015, EN61547, EN55022,
ENS55024, EN61000-3-2, EN61000-3-3,
EN60945, EN61326-1

@

ELA 117

Norway | NEMKO

EN60601-1-2 and IEC 60601-1-2, the
Collateral Standards for Electro-Medica
Products. MDD, 93/42/EEC, AIMD
90/385/EEC

@

ELA-171

Tawan | BSMI

CNS 13438

O,

SL2-IN-E-1012

Canada | Industry

Canada

RSS210 Low Power Transmitter and
Recaiver

Canadi

1C2324 A,B,C, and F

*No part of this report may be used to claim or imply product endorsement by NVLAP or
any agency of the US Government.

COMPLIANCE CERTIFICATION SERVICES
561F Monterey Rd., Morgan Hill, CA 95037-9001, USA

PAGE 50F 32

DOCUMENT NO:CCSUP4031A
TEL:(408) 752-8166 FAX:(408) 752-8168

Thisreport shall not be reproduced except in full, without the written approval of CCS.




PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

4. CALIBRATION, METHODOLOGY AND UNCERTAINTY

4.1. EQUIPMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented
herein, has been calibrated in accordance with the manufacturer's
recommendations for utilizing cdlibration equipment, which is traceable to
recognized nationd standards.

4.2. TEST METHODOLOGY

Conducted and radiated testing were performed according to the procedures
documented on chapter 13 of ANSI C63.4 and FCC CFR 47 2.1046, 2.1047,
2.1049, 2.1051, 2.1053, 2.1055 and 2.1057.

Receiving equipment (i.e., receiver, analyzer, quas- peak adapter, pre-selector)

and LISNs conform to CISPR specifications for “Radio Interference Measuring
Apparatus and Measurement Methods,” Publication 16.

4.3. MEASUREMENT UNCERTAINTY

Where rlevant, the following measurement uncertainty levels have been
estimated for tests performed on the apparatus:

Radiated Emission

30MHz — 200 MHz +/- 3.3dB
200MHz — 1000MHz +4.5/-2.9dB
1000MHz — 2000MHz +4.6/-2.2dB

Power Line Conducted Emission
150kHz — 30MHz +/-2.9

Any results faling within the above vaues are deemed to be margind.
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PROJECT NO: 03U1998-1

FCC ID: E675JS0067

EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

DATE: JUNE 06, 2003

4.4 TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests
documented in this report:

TEST EQUIPMENT LIST

Name of Equipment M anufacturer Model No. Serial No. Due Date
Spectrum Analyzer HP 8593EM N/A 6/11/2003
Amplifier MITEQ NSP2600-44 N/A 4/25/2004
Signal Generator, 10 MHz ~20 GHz HP 83732B N/A 4/4/2004
Bicon Antenna Eaton 94455-1 N/A 3/6/2004
LP Antenna EMCO 3146 N/A 3/6/2004
Tune Dipole Compliance Design Robert N/A 5/15/2004
Tx Horn Antenna EMCO 3115 N/A 2/4/2004
Rx Horn Antenna EMCO 3115 N/A 2/4/2004

HPF MICROLAB FH-1800H N/A N/A

HPF MICROLAB FH-2400H N/A N/A

50 ohm ter minator SHX TF-5 N/A N/A

5. APPLICABLE RULES

5.1. RF POWER OUTPUT §2.1046

§24.232- POWER LIMIT

§24.232(a) Maximum Peak output power for base station transmitters should not exceed
100 Waits EIRP (equivaent isotropicaly radiated power).

§24.232(b) Mobile stations are limited to 2 Watts EIRP.

5.2. MODULATION CHARACTERISTICS 82.1047

Not gpplicable; EUT isan amplifier.
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

5.3. OCCUPIED BANDWIDTH 8§2.1049
§2.1049(i) Transmitters designed for other types of modulation — when modulated

by an appropriate signa of sufficient amplitude to be representative of the type of
service in which used. A description of the input sgnal should be supplied.

5.4. SPURIOUS EMISSIONS AT ANTENNA TERMINALS §2.1051

§24.238- EMISSION LIMITS

§24.238(a) The magnitude of each spurious and harmonic emisson that can be detected
when the equipment is operated under conditions specified in the indruction manud
and/or dignment procedure, shal not be less than 43+10 log (mean output power in
watts) dBc below the mean power output outside a licensee' s frequency block (-13dBm).

5.5. FIELD STRENGTH OF SPURIOUS RADIATION §2.1053

§24.238- EMISSION LIMITS

§24.238(a) The magnitude of each spurious and harmonic emission that can be detected
when the eguipment is operated under conditions specified in the ingruction manud
and/or adignment procedure, shdl not be less than 43+10 log (mean output power in
waits) dBc below the mean power output outside alicensee’ s frequency block (-13dBm).

5.6. FREQUENCY STABILITY §2.1055

Not Applicable ; EUT isan amplifier.
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003

EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

5.7 FREQUENCY RANGE TO BE INVESTIGATED §2.1057

§2.1057(a) In all of the measurements set forth in §2.1051 and 82.1053, the spectrum shall be
investigated from the lowest radio frequency signd generated in the equipmernt,
without going below 9 kHz, up to at least the frequency shown below:

(1) If the equipment operates below 10 GHz: to the tenth harmonic of the highest
fundamenta frequency or to 40 GHz, whichever islower.

(2) If the equipment operates at or above 10 GHz and below 30 GHz:
to the fifth harmonic of the highest fundamenta frequency or to 100 GHz,
whichever islower.

(3) If the equipment operates a or above 30 GHz: to the fifth harmonic of the
highest fundamenta frequency or to 200 GHz, whichever is lower.

§2.1057(b) Particular attention should be paid to harmonics and sub-harmonics of
the carrier frequency aswell asto those frequencies removed from the carrier by
multiples of the oscillator frequency. Radiation at the frequencies of multiplier
stages should aso be checked.

§2.1057(c) The amplitude of spurious emissons, which are attenuated more than
20 dB below the permissible vaue, need not be reported.

§2.1057(d) Unless otherwise specified, measurements above 40 GHz shdl be
performed using a minimum resolution bandwidth of 1 MHz.

Spec limit: Frequency investigation range from 30 MHz to 20 GHz.
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

5.8. RADIATED EMISSIONS, FCC PART 15, SECTIONS 209 & 205

Radiated Emissons Limits;

Radi at ed Enmi ssion Techni cal Requirenments
For Class B Device
Frequency FCClimts @3 CISPR 22 limts @O0
(VHz) met er met er
Quasi - Peak/ dBuV/ m Quasi - Peak/ dBuV/ m
30-88 40.0 300
88-216 435 300
216-230 46.0 300
230-960 46.0 370
960-1000 54.0 370
Above 1000 54.0 Not A pplicable

Note: Power Line Conducted Emissionstest is not applicable because the EUT is

DC powered.
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

6. TEST SETUP, PROCEDURES, AND RESULTS

6.1.1 RF CONDUCTED POWER OUTPUT

TEST SETUP

i
pply Spectrum
Andyzer
FAN 7 16dB
) [ 16 | e e
Signal 300dB | Directiona | | Power | = |  Power
Generator Attenuator | Coupler Sensor Meter
TEST PROCEDURE

The EUT was connected to asignd generator, an output signal was injected to make sure
the amplifier was operated at rated power, the reading at the power meter was confirmed
to be 46.53 dBm.

RESULT

No non-compliance noted, see table below.

Channel Frequency Conducted Output Limit (dBm) Margin (dB)
Power (dBm)
Low 1.930 46.53 50 -347
Middle 1.960 46.53 50 -347
High 1.990 46.53 50 -347
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

6.1.2 RF RADIATED POWER OUTPUT

TEST PROCEDURE:

1). On atest Ste, the EUT shdl be placed on aturntable, and in the position closest to the
norma use as declared by the user.

2). The test antenna shdl be oriented initidly for vertical polarization located 1m from

the EUT to correspond to the frequency of the transmitter.

3). The output of the test antenna shall be connected to the measuring receiver and either
apeak or average detector was used for the measurement as indicated on the report. The
detector selection is based on how close the emission level was gpproaching the limit.

4). The transmitter shal be switched on, if possible, without the modulation and the
measurement receiver shall be tuned to the frequency of the tranamitter under test.

5). Thetest antenna shadl be raised and lowered through the specified range of height

until amaximum signdl levd is detected by the measuring receiver.

6). The tranamitter shdl than be rotated through 360° in the horizonta plane, until the
maximum sgnd levd is detected by the measuring receiver.

7). The test antenna shall be raised and lowered again through the specified range of
height until amaximum signd levd is detected by the measuring receiver.

8). The maximum signd level detected by the measuring receiver shdl be noted, use
1MHz setting for RBW and VBW.

9). The transmitter shal be replaced by a subgtitution antenna.

10). The subgtitution antenna shdl be oriented for vertica polarization.

11). The substitution antenna shal be connected to a cdibrated signd generator.

12). If necessary, the input attenuator setting of the measuring receiver shal be adjusted
in order to increase the sengitivity of the measuring receiver.

13). The test antenna shdl be raised and lowered through the specified range of the height
to ensure that the maximum signdl is received.

14). Theinput Sgnd to the subdtitution antenna shall be adjusted to the level that
produces alevel detected by the measuring receiver, that is equa to the level noted while
the transmitter radiated power was measured, corrected for the change of input
attenuation setting of the mesasuring receiver.

15). Theinput leve to the subdtitution antenna shdl be recorded as power level in dBm,
corrected for any change of input attenuator setting of the measuring receiver.

16). The measurement shall be repeated with the test antenna and the subgtitution antenna
oriented for horizonta polarization.

17). The measure of the effective radiated power isthe larger of the two levels recorded,
at the input to the subgtitution antenna, corrected for the gain of the substitution antenna

if necessary.
RESULT

Thistest is not gpplicable asthe EUT isan RF Amplifier and does not include an
antenna.
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

6.2. OCCUPIED BANDWIDTH

TEST SETUP
guowTr ccs
b Spectrum
Andyzer
EAN T 160B
Signal EUT | - 30dB “ | Directiona| | Power | e Power
Generator| (5™ Attenuator | Coupler Sensor Meter
.............. 1
Power
Supply

TEST PROCEDURE

The EUT’ s output RF connector was connected with a short cable to the spectrum
analyzer, RES BW was &t to about 1% of emisson BW , -26 dBc display line was
placed on the screen, the occupied BW is the delta frequency between the two points
where the display line intersects the sgna trace. 26dB BW was measured for low, middle
and high channdls on both RF input and output ports of the EUT.

RESULT
Reporting requirement only.
Channel Frequency Input -26dBc BW Output -26dBc BW
(MH2) (MH2) (MH2)
Low 1930 4.587 4614
Middle 1960 4.550 4557
High 1990 4424 4612
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003

EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

Low Channd, RF Input

= Agilent 10:55:41 May 20, 2003

Ch Freq 1.9325 GHz Trig Free

(Occupied Bandwidth _
Center 1.932500000 GHz

f l” dBm _ Atten ._11 dB

W‘*V"‘FMY "yl 1r mﬂm“#"‘“‘lﬂl M’
f

1,~www‘m~' it

19 HH‘ |

#UEH 308 kHz

| Uccupled Bandwidth Occ BH % Pwr
4.1760 MHz 4B

Transmit Freq Error 19
¥ dB Bandwidth

File Operation Status, A:\SCRENS12.GIF file saved

 Meas Control

.‘-F"-_ i

Restart

ingle

r
Measure!
Cant|

]

Resume!

i
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

Mid Channd, RF Input

5 Agilent 10:56:08 May 20, 2603 Meas Control

|
Ch Freq 1.96 GHz Trig Free Restart

Occupied Bandwidth I
Center 1.960000000 GHz Measure
single Cont
Htten 28 dB

Resume

mvﬂ P *““a'*"""*"ﬂ'“i‘-'”"f’"'”"!1“4"%"\'""1"1*“’% .
|

'H ‘ i }\r'ﬂ. H 1\»‘ ‘I'Lr'r . q |,|'p'|'||r
¢YBH 3608 kHz Sweep 3.04 rr.|

Uccupled Bandwidth Occ BH % Pwr
4.1640 HHz % dB

Transmit Freq Error
% dB Bandwidth

File Operation Status. A:\SCRENS513.GIF file saved
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

High Channd, RF Input

w Agilent 16:54:55 May 20, 2003 Meas Control
|
Ch Freq 1.95875 GHz Trig Free Restart

Occupied Bandwidth I

UBW 300.0000000 kHz o Heasgre
ingle Lont

Atten 20 dE
Resume

R *I,ﬁ1'r1,1r-*M1|n,"h>‘»1]|-"-.. **,~,"5rl|a4‘*#1F""-,*-V1|ﬂhﬂwrm] .

F

ll|
lYﬁWH*m;’gn,q |||'J'|',|I'I1,r'[l | u{"'l'l'llril'lf
@ r--1H?

Bandwidth
4.1128 MHz

Transmit Freq Error
% dB Bandwidth

File Operation Status. A:\SCRENS511.GIF file saved

PAGE 16 OF 32
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO:CCSUP4031A
561F Monterey Rd., Morgan Hill, CA 95037-9001, USA TEL:(408) 752-8166 FAX:(408) 752-8168

Thisreport shall not be reproduced except in full, without the written approval of CCS.



PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

Low Channd, RF Output

2% Agilent 19:39:58 May 28, 2083 Meas Control

|
Ch Freq 1.3325 GHz Trig Free Restart

Occupied Bandwidth I
Center 1.932500000 GHz Measure
Single Cont
Atten 26 dE

Resume

| *r

IIrhH'q,J,.1IJ|‘r+"l'In'drl‘\lr'hﬂ.*{'lll"\ﬂi hllrf }‘IlIq'"I4'1"irllnl)ﬁ‘ﬂ“l"]‘ﬁlwww i

N iF#?l’lIﬁ'ﬂh|"Mlfﬂbl}|.IMllI*ilI.'I1IIrIIrlr‘|r‘I1?ﬁlrj'll*‘li'*ili’iﬁwllllhr.ﬁlﬁ\dl?”#}r

K

z kHz Sweep 384 ms

Occupied Bandwidth Occ BH ¥ Pwr

4.1238 x db

Transmit Freq Error 35
¥ dB Banduidth 4.f

File Operation Status. A:“SCREWS505.GIF file saved
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

Mid Channel, RF Output

45 Agilent 10:48:53 May 20, 2683 Meas Control

|
Ch Freq 1.96 GHz Trig Free Restart

Occupied Bandwidth I
Center 1.960000000 GHz Measure
single Cont
Htten 28 dB

Resume

A '1(*rhﬂ"’“’"l'f'r*'hﬂ'ﬁ'” ’'”*“'’'f'f*’A"I‘"f'lrﬂ'ﬂ|”h'r 'ﬂ"hﬂ"L .
|"II

#BH 368 kHz Sweep 3

Uccupled Bandwidth Occ BH % Pwr
41249 MHz % dB

Transmit Freq Error  4.516 kHz
% JdB Bandwidth 4,557 MHz*

File Operation Status. A:\SCRENS506.GIF file saved
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

High Channd, RF Output

s Agilent 10:38:58 May 20, 2003 Meas Control
|
Ch Freq 1.9875 GHz Trig Free Restart

Occupied Bandwidth I

UBH 300.0000000 kHz o Heasgret
ingle Lant

Atten 268 B
Resume

AN 0 A TR e
> Ill'ml m# .r.|‘|,'\| W - Ii\”l‘rﬂ 'M‘"W *{I'IHFF"\'., €

17 i- 1 — I
ety il
Center 1.987 50 GHz Span 16 MHz

#Res Bk z #\BH 300 kHz Sweep 3.04 ms (601 pts)

Occupied Bandwidth Occ BH % Pur
4.1787 MHz % dB

B

Transmit Freq Error  11.517 kHz
% dB Bandwidth

File Operation Status. A:ZSCRENS04.GIF file saved
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

6.3. SPURIOUS EMISSIONS AT ANTENNA TERMINAL

TEST SETUP
Antenna Port
Power ccs
Supply Spectrum
Analyzer
FAN ny 16d8
e 5 16dB 5 e
Signal EUT [ b 30dB ’ Directiona | -~ | Power |- Power
Generator 2 Attenuator | Coupler Sensor Meter
o 1
Power
Supply
Intermodulation Test
Il Sl
soaor Y Ardlyzer
e [N TF— s
4 | BB 75 6
B Directiond | Ponve |=-- Rover
; Attenugtor Couple S| Mee
Ponver
Sy
Inlaor
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

TEST PROCEDURE

1) RF sgnd or three baanced sgnas (intermodulation measurement) were agpplied
to the RF input. One set as close as possible to the bottom of the block edge and one set
as close as possible to the top of the block edge. Set the RES BW to 1% of the emission
bandwidth to show compliance with the —13dBm limit, in the 1 MHz bandsimmediately
outside and adjacent to the top and bottom edges of the frequency block.

2) EUT’s RF output connector is connected to the spectrum anayzer with a short
cable, RBW was st to IMHz and VBW to 1IMHz, the spectrum of 30MHz to 20GHz was
investigated for any spurious emissons, aclose up investigation for band edges for the

low and high channdls was dso investigated with RBW setting of 1% of emisson BW,

and VBW sdtting of 3 times RBW.

RESULT
No non-compliance noted. Please see attached plotsrefer to the” Measurement Result
Plots” below.
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PROJECT NO: 03U1998-1

FCC ID: E675JS0067

DATE: JUNE 06, 2003

EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

M easur ement Result Plots

1900 MHz BANDSA — F (1930— 1990)

Plot # Describe of Inter-modulation Frequency Range (MH2)
1 Block-A Bottom Band Edge Within IMHz Band 19275-19375
2 Block-A Upper Band Edge Within IMHz Band 1927.5-1937.5
3 Block-A Bottom Band Edge Outside IMHz Band 19225— 19425
4 Block-A Upper Band Edge Outside 1IMHz Band 1922.5- 19425
5 Block-A Out-Of-Band #1 30—1000
6 Block-A Out-Of-Band #2 1000 — 20000
7 Block-B Bottom Band Edge Within 1IMHz Band 19475-1967.5
8 Block-B Upper Band Edge Within 1IMHz Band 1947.5—-1967.5
9 Block-B Bottom Band Edge Outside 1IMHz Band 19425—-19725
10 Block-B Upper Band Edge Outside 1IMHz Band 19425—-19725
11 Block-B Out-Of-Band #1 30—1000
12 Block-B Out-Of-Band #2 1000 — 20000
13 Block-C Bottom Band Edge Within IMHz Band 19725—19925
14 Block-C Upper Band Edge Within IMHz Band 19725-1992.5
15 Block-C Bottom Band Edge Outside 1IMHz Band 1967.5—1997.5
16 Block-C Upper Band Edge Outside 1IMHz Band 1967.5—1997.5
17 Block-C Out-Of-Band #1 30—1000
18 Block-C Out-Of-Band #2 1000 — 20000
19 Block-D Bottom Band Edge Within IMHz Band 1937.5-1957.5
20 Block-D Upper Band Edge Within IMHz Band 1937.5—-1957.5
21 Block-D Bottom Band Edge Outside 1IMHz Band 1942.5-1952.5
2 Block-D Upper Band Edge Outside IMHz Band 1942.5-1952.5
23 Block-D Bottom Band Edge Outside 1IMHz Band 19425- 19525
(Narrow Band)

24 Block-D Upper Band Edge Outside IMHz Band 19425-1952.5
(Narrow Band)

25 Block-D Out-Of-Band #1 30— 1000

26 Block-D Out-Of-Band #2 1000 — 20000

27 Block-E Bottom Band Edge Within IMHz Band 1957.5-1977.5

28 Block-E Upper Band Edge Within 1IMHz Band 1957.5-1977.5

29 Block-E Bottom Band Edge Outside 1IMHz Band 1962.5—- 19725

30 Block-E Upper Band Edge Outside 1IMHz Band 1962.5— 19725

31 Block-E Bottom Band Edge Outside 1IMHz Band 1962.5—-19725
(Narrow Band)

32 Block-E Upper Band Edge Outside 1IMHz Band 1962.5-19725
(Narrow Band)

33 Block-E Out-Of-Band #1 30— 1000

A Block-E Out-Of-Band #2 1000 — 20000

35 Block-F Bottom Band Edge Within IMHz Band 1962.5— 19825

36 Block-F Upper Band Edge Within IMHz Band 1962.5— 19825

37 Block-F Bottom Band Edge Outside 1IMHz Band 1967.5— 19755

3 Block-F Upper Band Edge Outside 1IMHz Band 1967.5— 19755

39 Block-F Bottom Band Edge Outside 1IMHz Band 1967.5— 19755
(Narrow Band)

40 Block-F Upper Band Edge Outside 1IMHz Band 1967.5— 19755
(Narrow Band)

411 Block-F Out-Of-Band #1 30— 1000

42 Block-F Out-Of-Band #2 1000 — 20000
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PROJECT NO: 03U1998-1

FCC ID: E675JS0067

DATE: JUNE 06, 2003

EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

6.4 FIELD STRENGTH OF SPURIOUS RADIATION

Detector Function Setting of Test Recelver

Frequency Range . Resolution . .
(MH2) Detector Function Bandwidth Video Bandwidth
X Peak X 1MHz X 1MHz
Abovel000 | 3 ayerage [] 1MHz [] 10Hz
TEST SETUP
L1
4m
im —4‘
Ant
EUT o
T .
Turntable 0 8|m im
Signal ‘ ‘ RF Test
| Source | | Receiver
s S S
Ground Plane
Fig 1. Radiated Emission Measurement
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

1
4m
Substituti)un m __{
Ant
o |
T 01
Turn
sG Tale 0-‘8 im —
| | L Receiver
Crninind

Fig 2: Radiated Emission— Substitution Method set-up

TEST PROCEDURE

1). On atest ste, the EUT shal be placed on aturntable, and in the position closest to the
normal use as declared by the user.

2). Thetest antennashdl be oriented initidly for vertical polarization located 1m from
the EUT to correspond to the frequency of the transmitter.

3). The output of the test antenna shall be connected to the measuring receiver and either
apeak or average detector was used for the measurement as indicated on the report. The
detector selection is based on how close the emission level was gpproaching the limit.

4). The trangmitter shall be switched on, if possble, without the modulation and the
measurement receiver shal be tuned to the frequency of the transmitter under test.

5). The test antenna shall be raised and lowered through the specified range of height
until amaximum signd leve is detected by the measuring receiver.

6). The tranamitter shall than be rotated through 360° in the horizonta plane, until the
maximum signd level is detected by the measuring receiver.

7). The test antenna shdl be raised and lowered again through the specified range of
height until amaximum signd leve is detected by the measuring recaiver.

8). The maximum signd level detected by the measuring receiver shal be noted, set
RBW and VBW to 1IMHz.

9). The transmitter shal be replaced by a subgtitution antenna.

10). The subgtitution antenna shdl be oriented for vertica polarization.

11). The substitution antenna shall be connected to a cdibrated signd generator.

12). If necessary, the input attenuator setting of the measuring receiver shdl be adjusted
in order to increase the sengtivity of the measuring recaiver.
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

13). The test antenna shdl be raised and lowered through the specified range of the height
to ensure that the maximum sgnd is received.

14). The input Signd to the substitution antenna shall be adjusted to the level that
produces alevel detected by the measuring receiver, that is equa to the level noted while
the transmitter radiated power was measured, corrected for the change of input
attenuation setting of the mesasuring receiver.

15). Theinput leve to the subgtitution antenna shall be recorded as power level in dBm,
corrected for any change of input attenuator setting of the measuring receiver.

16). The measurement shall be repeated with the test antenna and the substitution antenna
oriented for horizonta polarization.

17). The measure of the effective radiated power isthe larger of the two levels recorded,
at the input to the subgtitution antenna, corrected for the gain of the subgtitution antenna

if necessary.

RESULT

No non-compliance noted:
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

DATE: JUNE 06, 2003

05/21/03  High Frequency Substitution M easur ement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: VIEN TRAN

Project #: 03U1998-1

Company: POWERWAVE TECHNOLOGIES

EUT Descrip.: 1930-1990MHz W-CDMA, Multicarrier Power Amplifier (45W)
EUT M/N: NTUM30DA

Test Target: FCC PART 24

Mode Oper: Tx at Low, Mid, Hi Channels

Test Equipment:
EMCO Horn 1-18GHz Pre-amplifer 1-26GHz l Soectrum Analvzer | Horn > 18GH7 Limit
- FCC 24
T86Miten 924341 = | i 4‘
T73: SIN: 6717 @3n = |- | HPES33EM Anahvzer o ~
Hi Frequency Cables p M .
™ (2 ft) ™ 2~3 M a-6f ™ (120 Bandedge: Spurious
RBW=>1% Emissions BW RBW=1MHz
VBW=> 3*RBW VBW=1MHz
f SA reading | SG reading CL Gain Gain EIRP Limit | Margin Notes
GHz (dBuV) (dBm) (dB) (dBi) (dBd) (dBm) | (dBm) (dB)
L ow Channel:
3.865 622 -503 30 97 75 -436 -130 -306 H
5.798 75.7 -36.8 3.8 113 92 -29.4 -13.0 -16.4 H
7.730 778 -31.7 4.6 114 9.3 -24.8 -130 -118 H
9.663 615 -44.1 52 11.3 9.2 -38.0 -130 -250 H
11.595 52.3 -53.1 58 12.7 10.5 -46.3 -13.0 -333 H. NOISE FLOOR
3.865 667 457 30 97 75 =391 -130 261 AV
5.798 78.0 -34.6 3.8 113 92 -27.1 -13.0 -14.1 V
7.730 79.3 -30.2 46 114 9.3 -23.3 -13.0 -10.3 V
9.663 637 -41.8 52 11.3 9.2 -35.7 -130 -22.7 V
11595 501 -553 58 127 105 -485 -130 -355 V_NOISF FI OOR
Mid Channel:
3.920 63.5 -48.2 3.0 9.7 7.5 -415 -13.0 -285 H
5.880 80.2 -319 39 114 9.2 -24.4 -130 -114 H
7.840 796 -286 46 114 92 218 -130 -88 H
9.800 59.7 -43.4 53 11.6 95 -37.0 -130 -24.0 H
11.760 58.0 -47.4 59 126 10.5 -40.6 -13.0 -27.6 NOISE FL OOR
3.920 63.1 -48.2 3.0 9.7 7.5 -415 -13.0 -285 V
5.880 80.0 -32.3 39 114 9.2 -24.8 -130 -118 V
7.840 731 -368 46 114 92 -300 -130 -170 AV
9.800 624 -41.8 53 11.6 95 -354 -130 -224 V
11.760 58.8 -47.2 59 126 10.5 -40.5 -13.0 -27.5 NOISE FL OOR
High Channel:
3975 638 2485 30 97 76 2418 2130 288 H
5.963 727 -39.8 39 114 9.3 -32.3 -130 -19.3 H
7.950 753 -33.6 47 113 92 -26.9 -13.0 -139 H
9.930 74.0 -31.9 53 119 9.7 -25.3 -13.0 -12.3 H
11.925 50.1 -46.2 59 12.6 105 -39.5 -130 -26.5 H. NOISE FLOOR
3975 679 444 30 97 76 377 2130 247 \
5.963 811 -31.3 39 114 9.3 -23.8 -130 -10.8 V
7.950 74.9 -34.0 47 113 92 -27.3 -13.0 -14.3 V
9.930 56.9 -48.9 53 119 9.7 -42.4 -13.0 -29.4 V
11.925 584 -470 59 126 105 -403 -130 273 NOISF FI OOR
No other emissionswer e found up to 20GHz.
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

6.5. RADIATED EMISSIONS, FCC PART 15, SECTIONS 209 & 205

TEST SETUP

L1
4m
Substituti)on m __‘
Ant
[¢]
| [
Turn
1
SG Table 08 m RF Test
r ‘ | - Receaiver
Gronnd
Test Procedures

The EUT was placed on awooden table 80 cm above the ground screen. The
antennato EUT distance was 3 meters from the leading edge of the turntable to
the antenna for the frequency range of 30-1000 MHz, and 1m from the center of
the EUT to the horn antenna for the frequency range of 1-20 GHz. During the test,
the table was rotated 360 degrees to maximize emissons and the antennawas
positioned from 1 to 4 meters above the ground screen to further maximize
emissons. Measurements were made with the antenna polarized in both the
vertical and the horizonta positions.

The EUT test configuration was according to Section 8 of ANSI C63.4.
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

The following procedure was used to make the measurements.  The frequency range
of interet was monitored a a fixed antenna height and EUT azimuth. The
Frequency span was st smal enough to eadly differentiate between broadcast
dations, intermittent ambient sgnads and EUT emissions. The EUT was rotated
through 360 degrees to maximize emissons receved. During the rotation if
emisson increased by more than 1 dB, or if another emisson appeared that was
gregter by 1 dB, the EUT was returned to the azimuth where the maximum occurred,
and additiond cable manipulation was peformed to further maximize receved
emissons

The antenna was moved up and down to further maximize the suspected highest
amplitude sgnd. If the emission increased by 1 dB or more, or if another emission
appeared that was greater by 1dB or more, the antenna was returned to the height
where maximum sgna was obsaerved, and, cables were manipulated to produce
highest emissions, noting frequency and amplitude.

RESULT

No non-compliance noted:
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PROJECT NO: 03U1998-1
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

FCC ID: E675JS0067

DATE: JUNE 06, 2003

FCC, VCCI, CISPR, CE, AUSTEL, NZ
UL, CSA, TUV, BSMI, DHHS, NVLAP

561F MONTEREY ROAD, SAN JOSE, CA 95037-9001

PHONE: (408) 463-0885

Company:
EUT Description:
Test Configuration :
Type of Test:

Mode of Operation:

FAX: (408) 463-0888

Project #  93y1998-2
Report # 03U1998-2 SITE B
Date& Time:  05/22/03 9:36 AM
Test Engr:  VIEN TRAN

POWERWAVE TECHNOLOGIES

1930-1990MHz W-CDMA Multi-carrier Power Amplifier (45W)
EUT/SIGNAL GENERATOR

FCC CLASS B

Tx AT MID CHANNEL

EUT M/N: NTUM30DA

6 Worst Data

E A-Site E B-Site ‘ E C-Site E F-Site Descending

Freq. |Reading| AF Closs |Pre-amp] Level Limit | Margin] Pol Az Height Mark

(MH2) | (dBuV)| (dB) | (dB) (dB) |(dBuV/Im} FCC B| (dB) | (H\V) | (Deq) (Meter) | (P/Q/A)
135.03 | 4753 | 11.76 | 2.81 | 28.33 33.77 4350 | -9.73 | 3mH 0.00 1.00 P
180.47 | 50.50 | 9.04 | 3.31 | 28.21 34.63 4350 | -8.87 | 3mH 0.00 1.50 P
165.04 | 44.62 | 9.69 | 3.09 | 28.25 29.15 4350 | -14.35| 3mH 0.00 1.00 P
24055 | 45.89 | 11.55| 3.78 | 27.98 33.23 46.00 | -12.77| 3mH 0.00 1.00 P
270.63 | 38.00 | 12.61 | 4.00 | 27.94 | 26.67 46.00 | -19.33| 3mH 0.00 1.00 P
300.07 | 40.00 | 12.74 | 4.21 | 27.90 29.05 46.00 | -16.95| 3mH 0.00 1.00 P
330.08 | 42.15 | 13.55| 4.44 | 28.09 32.04 46.00 | -13.96| 3mH 0.00 1.00 P
360.11 | 49.04 | 14.35| 4.66 | 28.28 39.77 46.00 | -6.23 | 3mH 0.00 1.00 P
390.10 | 47.30 | 15.15| 4.89 | 28.47 38.87 46.00 | -7.13 | 3mH 0.00 1.00 P
420.10 | 46.50 | 15.89 | 5.09 | 28.59 38.90 46.00 | -7.10 | 3mH 0.00 1.00 P
690.18 | 42.00 | 18.76 | 6.75 | 29.01 38.50 46.00 | -7.50 | 3mH 0.00 1.00 P
360.11 | 48.80 | 14.35| 4.66 | 28.28 39.53 46.00 | -6.47 | 3mV 0.00 1.00 P
390.11 | 4790 | 15.15| 4.89 | 28.47 39.47 46.00 | -6.53 | 3mV 0.00 1.00 P
420.10 | 47.10 | 15.89 | 5.09 | 28.59 39.50 46.00 | -6.50 | 3mV 0.00 1.00 P
130.03 | 48.80 | 12.14 | 2.78 | 28.35 35.37 4350 | -8.13 | 3mV 0.00 1.00 P
150.36 | 47.80 | 10.43 | 2.93 | 28.28 32.89 4350 | -10.61| 3mV 0.00 1.00 P
180.47 | 49.20 | 9.04 | 3.31 | 28.21 33.33 4350 | -10.17| 3mV 0.00 1.00 P
Total data #: 17
V.2b
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

7. ATTACHMENT

7.1 EUT SETUP PHOTOS

CONDUCTED RF MEASUREMENTS

PAGE 30 0OF 32
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO:CCSUP4Q31A
561F Monterey Rd., Morgan Hill, CA 95037-9001, USA TEL:(408) 752-8166 FAX:(408) 752-8168

Thisreport shall not be reproduced except in full, without the written approval of CCS.



PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

RADIATED EMISSIONS
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PROJECT NO: 03U1998-1 FCC ID: E675JS0067 DATE: JUNE 06, 2003
EUT: 1930-1990MHz W-CDMA MULTI-CRRIER POWER AMPLIFIER (45W)

7.2 MEASUREMENT RESULT PLOTS

7.3 EUT PHOTOGRAPHS

7.4 INSTALLATION AND SERVICE MANUAL

7.5 SCHEMATIC, PART LISTS AND BLOCK DIAGRAM

7.6 PROPOSED FCC ID LABEL FORMAT

END OF REPORT
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