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1. FCC CERTIFICATION INFORMATION

The following information is in accordance with FCC Rules, 47CFR Part2, Subpart J, Sections
2.1033 —2.1055.

2.1033(c)(1) Applicant: SPECTRIAN
350 W. JAVA DRIVE
SUNNYVALE, CA 94089
Contact person: CHARLES S. ROBERTSON
Title: EXECUTIVE DIRECTOR OF ENGINEERING
Telephone number:  (408) 745-5400
Fax number: (408) 542-0265

2.1033(c)2) FCC ID: 120MCPS2135

2.1033(c)(3) A copy of the installation and operating instructions is provided see attachment:
Users Manual

§2.1033(c)(4) Types of Emissions:

AMPS Service: 30K0F3D, 30K0F3E, 30K0F2D, 30KOF8W, 30KOFOW
TDMA Service: 30KODXW

CDMA Service: IM25DXW

CDPD Device: 30K0G1W

GSM Service incl. GPRS: 200KG7W

EDGE Service: 200KD7W

§2.1033(c)(5) Frequency Range:

The MCPS2135 is designed for normal operation over the cellular band transmit frequency range
of 869 MHz to 894 MHz, with a minimum channel frequency separation of 60 kHz and a
maximum channel frequency separation of 25 MHz.

§2.1033(c)(6) Operating Power Range and Means of Variation:

The MCPS2135 produces up to 500 Watts of average output power when equipped with four
MCPA modules. When equipped with fewer MCPA modules, the average output power is
reduced accordingly, as follows.

Three MCPA Modules 375 W
Two MCPA Modules 250 W
One MCPA Module 135 W in stand alone subrack

The MCPS2135 is manufactured with a factory-set gain which can be 30 dB to 60 dB, normally
57.5 dB. The end user may adjust this preset gain by up to +/- 6dB, subject to a internally limited
maximum gain of 63dB. This adjustment is made by software commands to the AMM module in
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the 2-4 PA module configurations. The end user may adjust the output power with either the gain
control or by varing the input power to the PA. The one module configuration is a fixed gain
product, whose output power must be adjusted by varing the input power level.

§2.1033(c)(7) Maximum Power Rating:

The MCPS2135 produces 500 Watts of average output power (including combiner losses) when
equipped with four MCPA modules. The MCPS2135 is designed to be used with a wide variety
of modulations, frequency allocations and antennas. The end user is responsible for creating a
frequency plan and power allocation which ensures that the radiated power output remains below
500W ERP per channel. The PA will self limit its power output to nominal 0.5dB above the
maximum power rating, regardless of customer gain alignment or input drive level. This feature
will also reconfigure the PA to the appropriate lower power limit if one or more modules are shut
down by alarms or removed from the system. When equipped with fewer MCPA modules, the
maximum average output power rating is reduced accordingly, as follows:

Three MCPA Modules 375 W
Two MCPA Modules 250 W
One MCPA Module 135 W in stand alone subrack

§2.1033(c)(8) DC Voltage and Current:

The MCPS2135 has a normal operating input voltage of 27 VDC, and will operate fully within
specifications with an input voltage of 26 VDC to 28 VDC. The MCPS2135 will operate with
reduced output power levels with inputs of 21 VDC to 26 VDC.

Within the MCPS2135, the distribution module provides DC power to the other modules. At full
power, each MCPA module draws approximately S0OA at 27VDC; including the AMM a fully
equipped MCPS2135 draws approximately 200A at 27VDC and operates at ~ 9% efficiency.

The A4 BPM subassemblies run at approximately 9A at 27V whenever a system is configured to
run at rated power. The A11 Error Amplifier will draw 6A under these conditions.

§2.1033(c)(9) Tune-Up Procedure:
The MCPS2135 requires no field or customer tuning. It is manufactured and inspected to the
specification. The gain of the PA may be adjusted as described above in 2.1033(c)(6).

§2.1033(c)(13)Modulation System
The MCPS2135 does not modulate: it increases the RF power of its input signal.
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TYPE OF EQUIPMENT: Cellular Power Amplifier
MEASUREMENT DISTANCE: 3 METER

TECHNICAL LIMIT: FCC 22.359, 22.917

FCC RULES: PART 22

EQUIPMENT AUTHORIZATION CERTIFICATION

PROCEDURE

MODIFICATIONS MADE ON EUT X YES (REFER TO PAGE) []NO

The above equipment was tested by Compliance Certification Services for compliance with the
requirements set forth in the FCC CFR 47, PART 22. The results of testing in this report apply to
the product/system, which was tested only. Other similar equipment will not necessarily produce the
same results due to production tolerance and measurement uncertainties.

Tested and Released By:

Pete Krebill
EMC ASSOCIATE ENGINEER
COMPLIANCE CERTIFICATION SERVICES
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2. EUT DESCRIPTION
The MCPS2135 power amplifier system family consists of up to four 135W multicarrier

power amplifier (MCPA) modules combined in a rack-mount shelf.
The top-level block diagram of a fully equipped MCPS2135 system is shown below.
The following modules comprise the MCPS2135 system.

. One to Four MCPA Modules
. One Combiner/Divider Assembly
. One Amplifier Management Module (AMM)
. One DC Distribution Module (not shown in the diagram)
i 135 W MCPA
Splitter Modules | Combiner
e
|
RF I ~ ! RF
Input S Output
w |
| g
|
| I
|
- ’
|
|
|
Status Port Alarm Management
atus o O— M I
RS-232 Oi“ °
Basestation Interface
RS-422 or RS-485
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Electrical Specifications
Frequency Range

Average Power! into 50 Ohms
Intermodulation Distortion (IMD)

CDMA Adjacent Channel Power
@ 881 MHz, 100W Output per RF Module

Receive Band Noise

Carrier Spacing (AMPS/TDMA/CDPD)
Carrier Spacing (CDMA)

Carrier Spacing (GSM/EDGE)

Power Output Stability for Single Frequency
Operating Bandwidth

Gain

Gain Flatness vs. Frequency

Gain Variation over Temp @ Any Inband Frequency
Forward Power Sample Port Gain

Input/Output Port Return Loss

Second/Third and Greater Harmonic Output

DC Input Voltage Range

DC Input Current @ 27VDC (max)

MAJOR EQUIPMENT SPECIFICATIONS FOR THE MCPS2135

Specificaton @ 25°C

869 - 894 MHz

135W (51.3 dBm) to S00W (57.0 dBm)
-65 dBc for 100W per RF Module

-60 dBc for 135W per RF Module

<-45 dBc, 750 kHz offset, 30 kHz int. bandwidth
<-60 dBc, 1.98 MHz offset, 30 kHz int. bandwidth

-30 dBm/30 kHz bandwidth
60 kHz min., 25 MHz max.
1.25MHz min, 25MHz max.
200kHz min, 25MHz max

+1.0dB
up to 25 MHz

Factory selectable from 30 to 60 dB, 85 dB with
optional preamp

+ 0.5 dB (over all temps)
+1dB

-50 dB typ.

-15 dB min.
-45dbc/-60dBc

26 to 28VDC’

135W single RF module — 55A
250W two RF modules — 110A
375W three RF modules — 165A
500W four RF modules — 220A

Ipower levels at the output of the system combiner will vary depending on the configuration.

2Reduced power performance over 21-26V. Full spec performance (22-30V) available with optional DC/DC converter.

Mechanical Specifications
Operating/Storage Temperatures

Size, 4 module system, mounting ears excluded

Weight, 4 module system

Connectors

Indicators

0°C to 50°C/-40°C to 85°C

(D x W x H)

17.72 x 21.56 x 13.97 in. max
(450 x 547,62 x 354,84 mm max.)

Installed: approx. 250 Ibs. (113 kg)
Shipping: approx. 290 lbs. max. (132 kg)
Heaviest Module: <50 Ibs. max. (23 kg)
RF Input(s): SMA (F)
RF Output(s): N (F)
Maintenance Port: RS232
Alarms Port: RS422
DC Inputs: 10-32 and %-20 threaded lugs
DC Ground: ¥-20 threaded lugs
RF Output Sample Port: SMA (F)

AMM: DC On, Alarm LEDs

MCPA Modules: DC On, Enable, Alarm, Fan LEDs
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3. TEST FACILITY

The open area test sites and conducted measurement facilities used to collect the radiated
data are located at 561F Monterey Road, Morgan Hill, California, USA. The sites are
constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and CISPR
Publication 22.

4. ACCREDITATION AND LISTING

The test facilities used to perform radiated and conducted emissions tests are accredited by
National 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. No part of this report may be used to claim or
imply product endorsement by NVLAP or any agency of the US Government. In addition,
the test facilities are listed with Federal Communications Commission (reference no:
31040/SIT (1300B3) and 31040/SIT(1300F2))

5. MEASUREMENT INSTRUMENTATION

Radiated emissions were measured with one or more of the following types of linearly
polarized antennas: tuned dipole, biconical, log periodic, btlog, ridged waveguide liner
horn. EMI receivers were used for line conducted readings, spectrum analyzers with pre-
selectors and quastpeak detectors were used to perform radiated measurements. Receiving
equipment (i.e., receiver, analyzer, quastpeak adapter, pre-selector) and LISNs conform to

CISPR specification for “Radio Interference Measuring Apparatus and Measurement
Methods,” Publication 16.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used for
making measurements.

6. MEASURING INSTRUMENT 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
calibration equipment, which is traceable to recognized natiomal standards.

7. UNITS OF MEASUREMENT

Measurements of radiated interference are reported in terms of dB(uV/m) at a specified
distance. The indicated readings on the spectrum analyzer were converted to dB(uV/m) by
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use of appropriate conversion factors. Measurements of conducted interference are reported
in terms of dB(uV).

The field strength is calculated by adding the Antenna Factor and Cable Factors, then by
subtracting the Amplifier Gain from the measured reading. The basic equation with a
sample calculation is as follows:

FS=RA + AF +CF - AG

Where FS = Field Strength
RA = Receiver Amplitude
AF = Antenna Factor
CF = Cable Attenuation Factor
AG = Amplifier Gain

Assume a receiver reading of 52.5 dBuV is obtained. The Antenna Factor of 7.4dB/m and a
Cable Factor of 1.1dB is added. The Amplifier Gain of 29 dB is subtracted, giving a field

strength of 32 dBuV/m. The 32 dBuV/m value was mathematically converted to its
corresponding level in uV/m.

FS=525+74+1.1-29=32dBuV/m

Level in uV/m = Common Antilogarithm [(32 dBuV/m)/20] = 39.8 uV/m
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8. EQUIPMENT MODIFICATIONS

To achieve compliance for FCC PART 22 requirement, the following change(s) were made
during compliance testing:

The following modifications were made to our MCPS2135 power amplifier. These modifications
were required to meet the radiated emissions requirements of FCC part 22.

Aluminum tape was used to close the second slot opening in the PA module front panel.

RF absorber material was added to the backplane assembly (A4E) inside the MCPA modules.
Aluminum tape was wrapped around the cover of the A4 BPM Modules to improve their RF
shielding.

The aluminum tape used for changes 1 and 3 is 3M Tape 1170, 3/8” wide
The RF absorber added to A4E assembly is: BSR-1/SS-6M
Details of the changes are in the attached rework instruction.
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Zeus Brick Rework Instructions

With each BPM removed from the assembly, apply aluminum tape
around the edges of the cover on all four sides as shown below. 3/8”
tape may be used on the front and sides, and 3/4” tape should be used
along the back of the BPM. Be careful not to cover too much of the
heatsink fin area. On the back edge of the cover, do not let the tape
extend past the back edge of the top of the heatsink. The surface that
mates with the backplane should be CLEAN and COMPLETELY
FREE OF TAPE.

No tape on
this surface

11
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9. TEST EQUIPMENT LIST

Equipment Manufacturer Model No. Serial No. Site Cal Date Due Date
Bilog Antenna CHASE CBL6112 2049 A 12/11/00 12/11/01
Pre -Amp H.P.(P1_M) 8447D 2944A06833 A 11/21/00 11/21/01
Spectrum Analyzer H.P. 8566B 3014A06685 N/A 5/4/01 5/4/02
Spectrum Analyzer H.P. 8593EM 3710A00205 N/A 6/20/01 6/20/02
Horn Antenna EMCO 3115 9001-3245 N/A 6/20/01 6/20/02
Horn Antenna EMCO 3115 2238 N/A 6/20/01 6/20/02
Pre-Amp H.P. (1-26.5GHz) 8449B 3008A00369 N/A 8/23/01 8/23/02
Signal Generator HP 83732B US3449059 N/A 3/21/01 3/21/02
Power Meter H.P. 436A 2709A29209 N/A 4/2/01 4/2/02
Power Sensor H.P. 8482A 2349A08568 N/A 4/2/01 4/2/02
Signal Generator HP ESGD 4432B 08909 Spectrian | 10/2/2001 10/2/2002
Signal Generator HP ESGD 4432B 14082 Spectrian | 11/22/2001 | 11/22/2002
Power Meter HP E4419B M440516963 Spectrian 7/2/2001 7/2/2002
Power Supply SORENSEN DHP 40-250 N/A Spectrian NCR NCR
12
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10. CONFIGURATION BLOCK DIAGRAM

DC PONER r---- | EUT 4, 3, 2
SUPPLY m 1l T oR1 AW
L--—> | CONFI G <+
Vo
«- — [l teeed
HI - PONER r----» | RF FILTER A o
ATTENUATOR 7 3 1] 9
Vi
______ _»
COUPLER POVNER METER <+ SPLI TTER
110+ - 11
NI
SPECTRUM SI GNAL r-seey 6 T
ANALYZER GENERATOR 6T
COMBI NER
SI GNAL —>
GENERATOR L _%' ]
CABLE NO: 1
I/O Port:: DC Number of /O ports of this type:1
Number of Conductors: 2 Connector Type: DC
Capture Type: SCREW-IN Type of Cable used: UNSHIELDED
Cable Connector Type: METAL Cable Length:2.5 Meter
Bundled During Tests: NO Data Traffic Generated: NO
Remark: N/A

CABLENO:2-9

I/O Port:: RF Number of I/O ports of this type:1 — 3 each
Number of Conductors: 2 Connector Type: SMA TO SMA
Capture Type: SCREW-IN Type of Cabk used: SHIELDED
Cable Connector Type: METAL Cable Length:1.0 to 2.5 Meter
Bundled During Tests: NO Data Traffic Generated: YES
13
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Remark: Similar cables used throughout setup above.

CABLENO: 10 & 11

I/O Port:: POWER SENSOR

Number of I/O ports of this type:2

Number of Conductors: 2

Connector Type: N-TYPE

Capture Type: SCREW-IN

Type of Cable used: SHIELDED

Cable Connector Type: METAL

Cable Length:1.5 Meter

Bundled During Tests: NO

Data Traffic Generated: YES

Remark: N/A

11. STANDARD INPUT SIGNALS

The chart below describes the signals that were input to the EUT during most of the conducted
tests listed in this reports. The radiated emissions tests were performed using two CW signals.
See SECTION 2.1053 FIELD STRENGTH OF SPURIOUS EMISSION for a description of the
signals used during radiated emissions tests.

Modulation Type Frequencies Frequencies
Low Side of Band Low Side of Band

CDMA 870.25MHz & 872.75MHz 890.25MHz & 892.75MHz
TDMA 869.3MHz & 869.9MHz 893.1MHz & 893.7MHz
CDPD 869.3MHz & 869.9MHz 893.1MHz & 893.7MHz
EDGE 869.35MHz & 869.95MHz 893.05MHz & 893.65MHz
GSM 869.3MHz & 869.9MHz 893.1MHz & 893.7MHz
AMPS VOICE 869.3MHz & 869.9MHz 893.1MHz & 893.7MHz
AMPS WIDEBAND DATA 869.3MHz & 869.9MHz 893.1MHz & 893.7MHz

14
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12. PART 2: CERTIFICATION TEST REQUIREMENT:

SECTION 2.1046: RF POWER OUTPUT

TEST SETUP:

DC POVER : EUT 4, 3, 2
SUPPLY OR 1 AW

CONFI G
HI - PONER RF FI LTER
ATTENUATOR

PONER METER

SPLI TTER

COUPLER

SI GNAL

GENERATOR

I

SPECTRUM COVBI NER
ANALYZER

SI GNAL

GENERATOR

Minimum requirement:

Section 22.913(a); Maximum ERP. The effective radiated power (ERP) of base transmitters
and cellular repeaters must not exceed 500 Watts. The ERP of mobile transmitters and auxiliary
test transmitters must not exceed 7 Watts.

Test procedure:
15
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The EUT was configured as shown above with 4, 3 and 2 amplifiers in the 4 brick shelf, and 1
amplifier in the single brick shelf. The EUT was operated according to the manufacturer’s tune-
up procedure to give its maximum output power. The power meter was offset for all path losses
and used to measure the output power. Two modulated tones of equal amplitude were input to
the EUT to achieve a composite output power equal to the maximum rated output power for each
configuration...This power was monitored and maintained throughout testing. For a description
of the modulated tones used see section 11. STANDARD INPUT SIGNALS.

Test Result:

The EUT’s measured output power was: 4 Amplifier Configuration 500 Watts.
3 Amplifier Configuration 370 Watts.
2 Amplifier Configuration 250 Watts.
1 Amplifier Configuration 135 Watts.

16
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SECTION 2.1047: MODULATION CHARACTERISTICS
Not applicable. EUT is a power amplifier.

17
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SECTION 2.1049: OCCUPIED BANDWIDTH
TEST SETUP for OUTPUT:

DC POVER _ EUT 4, 3, 2
SUPPLY OR 1 AWP
CONFI G
Hl - PONER RF FI LTER
ATTENUATOR
POWER METER
SPLI TTER
COUPLER
SI GNAL
GENERATOR
]
SPECTRUM COMBI INER
ANAL YZER
SI GNAL
GENERATOR
TEST SETUP FOR INPUT :
POWER METER
SI GNAL
GENERATOR
COVBI NER SPLI TTER
SI GNAL
GENERATOR
SPECTRUM
18 ANAL YZER
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Minimum:

Section 2.1049(i); transmitters designed for other types of modulation-when

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

Test Procedure:
The Eut’s occupied bandwidth is compared at the input source (signal generators) and output
(power amplifier) to check that the signal bandwidth is not greater at the output of the amplifier.

The EUT was configured as shown above with 4, 3 and 2 amplifiers in the 4 brick shelf. The
EUT was operated to give its maximum rated output power. The spectrum analyzer’s reference
level was offset for all external attenuations. The marker delta function was used to measure the
20dB bandwidth of one of the Standard Input Signals at each end of the band. For a description
of the modulated tones used see section 11. STANDARD INPUT SIGNALS.

The setup for input as shown above is used to measure the bandwidth of the input signal. The
spectrum analyzer’s reference level was offset for all external attenuations. All other spectrum
analyzer and signal generator settings were maintained from the output bandwidth test.

The occupied bandwidth of the 1 amplifier/single brick shelf configuration is measured as above
except that the two signal are adjusted to the middle of the band.

Test results:

Complies. Bandwidth measurements were nearly identical for all of the configurations and
frequencies. One set of the input and output plots of the four amplifier configuration are shown
below. One set of the input and output plots of the one amplifier configuration are shown below.

20
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*

4ANFS COMA BAH OUT

ACTY DETr

SPAH 2.09@ HH:
WP 20.8 mseo

E
MEAS DET: PEAK @P AVE
HERS i.iig AHz

g 48

SPAMH Z.88@ HHz

CEHTER 833.1R@ MHZ
#1F BH 3@ kMHz #AVE BW 3@ kHz
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28 dB
BEF OFF5T 44 .0 4B
Lgﬂ REF 1.8 d4Ba
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BIF BW 1.8 kHz BAVE BW 1 kHz

i
4ARPS TOMA B/ OUT

GPAH B@.B8 kHz
SWPr 3

28 mzec

ACTY DET: PEAK

HEAS DET: PEAK QP AVE
HKRa 22.13

kHz
=.37 dB

CEMTER #93.10388
¥IF

AHZ
BW 1.8 kHx #AYE BH L kHz
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COPD BSWOIH
ACTY DET:
REAS DET:

PEAK dP AVE

CEHNTER 993.10923 AMHz
®IF BW 1.9 kHz BAVE BM 1 kHz

i7 ., 284
HEPS2L38 4AHPS COPD B4 QUT

ACTY OET:
HEAS OET:

EPAH S5@.88 EHI
SHP 398 mseoT

PEAK QP AVEG
MERa 23.38 kHZ
-:12 dB

CEMTER #9%.18888 MHE:
AIF BW 1.8 kMz BAVE BH L kHz

23

SPAH EB.RA@ kHz
SHP 309 msec
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1F3:5L118 JuL 17. 2001
4 FPECTAIAM WMS5P52ZL136 4AMPS EDGE B8-4 IH
AGTY DET: PEAK
MEAS DET: PEAK QP AVE

HERas 28%.9 kHz
-.7% o8

CEHTER B93.1008 AMHz
BIF

B 3.8 kHz RAVE BM 3 kHz

4AMP3 EDBE B7°W OUT

SPAM 588 .0 kHz
SHP 167 miea

ARCTY DET: PEAK
MEAS DET: PEAM QP AVE

HERa ZBEZ.B HHZ
i.81 @B

EEHTE:[!!3.1HBB AMz

F BW 3.8 kHz #aVa BH 3 kHz

33 .8 kHz
187 msec

SFAN &5
SWP
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4ANPS G5N B/H IH

ARCTY DET: PEAK
HEAS HET;KFEHK gF AVE

CENTER 893 .1388 MHz SPAN S@@8.8 kHZ
#IF BH 1.8 kH=z #AVE BH 1 kH= SHP 1.E@ seo
19128539 JUL 47 . 2881
& SPECTRIAN nspszigg 4AMPS GSM B4 OUT

ACTY OET: PEAK
HEAS DET: PEAK QP AVE
HERa Z93.8 kHz
=,a5 di

BEF OFF3T §8.2 db
kgﬂ REF Ea+a dim

CENTER 893.1888 AMHz SPAH S8@.8 kHz
BIF BH

1.8 kHz  WAVE BW 1 kHZ SHP 1.58 sec
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19156835 JUL L7, Zo@81
- SPEETEIHN MSPS2135 4ARPS ANPS VOICE 8sW INM
ACTY DET: PEAK
REAS DET: PEAK AP AVG
WERa 35.88 KMz
=.76 dB

OFFST _11.8 db
i.a8 n

CEHTER 893.10000 AHz SEFAH B@ .88 kHz
BIF BW L.8 kHz BAVE BM 1 kHZ SHF 388 msec
i9:23:48 JUL 417, Z@AL
4 SPEETEIAN ®M5PE2135 4AHPS ARPS VOICE BAU OUT

ACTW DET: PEAK
MEAS ODET: PEAK QP AVE
HERa 3E.7E kHz
-.B7 oB

REF QOFF s
LOG REF Ea. 432 3 a8
ia

CEHTER ﬂﬂa..uaa:a Hllz: - ' ' : EFHM: Ea;a:u kHz
#IF BW 1.8 kWr #ANG BW 1 kHZ WP 380 maes
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as
E%E,ﬂﬂ"nﬂézﬂg 4ARMFS ARES H/B DATA B/ BH
ACTY DET: FPEAK
HEAS DET: PEAK @GP AVE
MKRa 25.848 kH=
Z.68 dB

CEHTER B93.1039@ MMz SPAM S0.2@ kHI
#IF BH 1.8 kHx #AVE BH 1 kHz GuP 308 miwe

iﬂ:z::gd- JUL 47, 288
4 SPECTRIAH MEPSZLi3E 4ANPS ANPS N/B DATA Br/W OUT
ACTY DET: PEAK
REAS DET1 FEAK RF AVE
AKRa ZEJEE t::

CEHTER B93.18008 MHz SPAM 52.88 kHZ
#IF BM 1.9 kHz #AVE BH L kHz SHP 388 maea
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16: 47: 37 JUN 21, 20¢1
ﬁW MSPS2135 1AMP AMPS VOICE B/W 84T

1@ dB

REF -9.0 dBm AT

#4g MKR 35.75 kHz
-.@7 dB

PEAK
LOG

by Fa

10
daB/
OFFST \/

V

VAVIVAS

11.9 /\ )

dB Q)

VoY

DL 7/
-37.7
dBm N\

VA SB
SC FC

corA| ¥

CENTER B81.50000 MHz
#RES BW 1.0 kHz

#VBW 1 kHz

SPAN 5@ .88 kHz
SWP 3@@ msec
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SECTION 2.1051: SPURIOUS EMISSION AT ANTENNA TERMINALS

TEST SETUP:

DC POVER : EUT 4, 3, 2
SUPPLY OR 1 AW

CONFI G
HI - PONER RF FI LTER
ATTENUATOR

POWER METER

SPLI TTER

COUPLER

SI GNAL

GENERATOR

I

SPECTRUM COVBI NER
ANALYZER

SI GNAL

GENERATOR

Minimum Requirement:

Section 22.917(e):

The mean power of any spurious, harmonic, and intermodulation product emissions from base
stations transmitters must be attenuated below the mean power of the unmodulated carrier by at
least 43 + 10 log (P). This calculates to an absolute limit of —13dBm.

Test Procedure:
The EUT was configured as shown above with 4, 3 and 2 amplifiers in the 4 brick shelf, and 1

amplifier in the single brick shelf. The EUT was operated to give its maximum rated output
power. Two modulated tores of equal amplitude were input to the EUT to achieve a composite
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output power equal to the maximum rated output power for each configuration. For a description
of the modulated tones used see section 11. STANDARD INPUT SIGNALS.

The following settings were used on the spectrum analyzer: offset the Ref Level for external
attenuation, set the RES Bw to 30kHz and the DISPLAY LINE to —13dBm, video averaging was
used if necessary to demonstrate compliance. Band edge plots were made to demonstrate that the
out of band intermodulation product emissions are compliant. Out of band plots were made from
30MHz to 9000MHz.

Test Result:

Complies. See the plots below. Plots were taken for the 4 amplifier and 1 amplifier
configurations. These were verified to be the worst case for each of the shelf types. All of the
out of band plots from 2.679GHz to 9GHz showed nearly identical noise floor readings. To
simplify this report only one 2.679GHz to 9GHz Out of Band plot is included for the 1 amplifier
configuration. The table below describes the plots and shows their page number.

4 AMPLIFIER CONFIGURATION

CDMA Page #

Low Side of Band Standard Input Signal Band Edge & Out of Band Plots

Hi Side of Band Standard Input Signal Band Edge & Out of Band Plots

TDMA

Low Side of Band Standard Input Signal Band Edge & Out of Band Plots

Hi Side of Band Standard Input Signal Band Edge & Out of Band Plots

CDPD

Low Side of Band Standard Input Signal Band Edge & Out of Band Plots

Hi Side of Band Standard Input Signal Band Edge & Out of Band Plots

EDGE

Low Side of Band Standard Input Signal Band Edge & Out of Band Plots

Hi Side of Band Standard Input Signal Band Edge & Out of Band Plots

GSM

Low Side of Band Standard Input Signal Band Edge & Out of Band Plots

Hi Side of Band Standard Input Signal Band Edge & Out of Band Plots

AMPS VOICE

Low Side of Band Standard Input Signal Band Edge & Out of Band Plots

Hi Side of Band Standard Input Signal Band Edge & Out of Band Plots

AMPS WIDEBAND DATA

Low Side of Band Standard Input Signal Band Edge & Out of Band Plots

Hi Side of Band Standard Input Signal Band Edge & Out of Band Plots

1 AMPLIFIER CONFIGURATION

CDMA Page #

Low Side of Band Standard Input Signal Band Edge Plot

Low Side of Band Standard Input Signal Out of Band Plot

Hi Side of Band Standard Input Signal Band Edge Plot

Hi Side of Band Standard Input Signal Out of Band Plot
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TDMA

Low Side of Band Standard Input Signal Band Edge Plot

Low Side of Band Standard Input Signal Out of Band Pbt

Hi Side of Band Standard Input Signal Band Edge Plot

Hi Side of Band Standard Input Signal Out of Band Plot

CDPD

Low Side of Band Standard Input Signal Band Edge Plot

Low Side of Band Standard Input Signal Out of Band Plot

Hi Side of Band Standard Input Signal Band Edge Plot

Hi Side of Band Standard Input Signal Out of Band Plot

EDGE

Low Side of Band Standard Input Signal Band Edge Plot

Low Side of Band Standard Input Signal Out of Band Plot

Hi Side of Band Standard Input Signal Band Edge Plot

Hi Side of Band Standard Input Signal Out of Band Plot

GSM

Low Side of Band Standard Input Signal Band Edge Plot

Low Side of Band Standard Input Signal Out of Band Plot

Hi Side of Band Standard Input Signal Band Edge Plot

Hi Side of Band Standard Input Signal Out of Band Plot

AMPS VOICE

Low Side of Band Standard Input Signal Band Edge Plot

Low Side of Band Standard Input Signal Out of Band Plot

Hi Side of Band Standard Input Signal Band Edge Plot

Hi Side of Band Standard Input Signal Out of Band Plot

AMPS WIDEBAND DATA

Low Side of Band Standard Input Signal Band Edge Plot

Low Side of Band Standard Input Signal Out of Band Plot

Hi Side of Band Standard Input Signal Band Edge Plot

Hi Side of Band Standard Input Signal Out of Band Plot

ALL MODULATION TYPES

1 Amplifier Out of Band 2.679GHz to 9GHz Plot
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4ANPS CDHA OUT OF BAND LOW

ACTY DET® FEAK
HEAS DETE: PEAK QF AVE

START 238 HHz ] Z2.673 OH=z

TOF
#IF BH 38 kHz #AVE BW 38 kHz SHF B.83 sec
16122185 JUL 17, ZAB1
#& SPECTRIAH MEFSZ185 4ARNPS COHA OUT OF BAND LOW

#WCTY DET:* PEAK
HEAS DET: PEAK GF AVE

ETART % E7S BMz £

- TOF 9.
BIF BY 38 kH:z FAVE EBH 3@ kH=z SHP 21.1  sec
16129581 JUL 47, 2881
A SPFECTRIAM HSPS2i38 4AWPE COMA BAND EDGE LOM

ACTY DET: SHPL
HE®E DET: PEAK AF AVE
HKR §69.88 MH=
-24 .83 dBm

chTt&l??n.}E HHZ SPAH 10 .98 HHZ

BH 38 kHz #AVE BH BO kHz SHPF 33.2 msec
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4AHFE CDHA BAKD EDBE HI
ACTY DET® SHPL
HERS DETE FEAK @F AVG
MER B94 .88 MMz
=25.13 dBm

o s

CEHTER B392.76 MHz SPAH 19 .88 MHz
#IF BH 39 kHz #AYE BM 39 kHz SHF 233.3 niec
16137049 JUL 47. 2881
& SPECTREIAH MSP3Z135 4ARP3 COMA DUT OF BAMD HI

BACTY DET® PERK
MEAS DET: PEAK OP AVE

et
ETART 38 HHz STOF Z.679 GHz
#IF BH 38 kH=z BAVE BH 28 kMHz SHF B.83 dec

A7, 28h
MEPS212E 4AMPS CDWA OUT OF BAND HI

ACTY DET: PEAK
HWEAS DET: PEAK @F AVE

BREF DQFFST 58.3 dB
igﬂ EEF 48.3 dBm

START 2,678 GHz g 3 - ) —ST0F 3,
#IF BH 38 kHz #AVG BH 38 kHz EHP 24.1 sea
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:16:49 JUL é?. a8
SPECTRIAN MEPS2135 4AMPS TOMA BAND EDSBE LO
ACTY DET: BHPL
MEAS DET! PEAK @F AVE
HKE BE9.88 MMz
=26 .84 dBn

CEHTER B69.30 MHx SPFAH 1@ .88 MHz
#IF BW 38 kHz ®AVE EW 38 kHz SHF 32.2 nsec

- 2881
52185 4AMPS TOMA OUT OF BAKD LO

ACTY DET: PEAK
HEAE DET: PEAK OF AVE

MMz STOF 2.679 OHz
BHW 38 EkHz WAVE BH 320 kHz SHF B.83 sec

i7 . 208
MEP52136 4AHPS TDHA QUT OF BAMD LD

#CTY DET: FEAK
HWEAS DET: PEARK GF AVE

2. H TOF
#iF 8 kHzZ #AVE BH 38 kHZ SHP 21.1 seo
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FrRL-1- k8

124324 JUL % 28
SPECTRIAM MEPS24135 4AMPS TODMA OUT OF BAND HI

ACTY DET! PERK
MEAS DET! PEAK GF AVE

Y B ol in

L6790 BHz STOFP 9.808 GHz

START 2
BIF BW 3@ kHz #AVE BW 39 kHz SHF Z21.1 s®e
17128223 JUL 47, 2881
A SFECTRIAM HMSPES2135 4AMPS TOMA OUT OF BANWND HI

ACTY DET: PEAK
HEAS DETt PEAK QP AVE

START 38 HH= ETOP Z.E79 BH=z

BIF BH 38 kM= BAYE BH 38 kM= SHF B.83 sec
i7i81edl JUL 47 . 2881
< SPECTRIAM HSPSZLi3%F 4AMPE TDHA BAND EDSE HI

ACTY DET® SHPL
HEAS DET: PERKE QF AWG
HER B934 .88 HHz
—-27 .67 dBm

e a1 e s e

CEMTER 833.70 HHz SPAN 10.00 Nz
#IF BW 38 kHz #AVE BH 30 kHz SHP 33.5 msec
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TERRETR AN whFe218 sanrs coro out oF

L

BAHD LO

ACTY DET: PEAK
MEAS DETr: PEAK QF AVE

STHRT 2.673 GHz
BI

F BW 3@ kHz #AVE EW 3@ kHz

4ARPS COFPD OUT OF

STOF 9 .888 GHz
SHF 21.1 s®0

BAMD LO

ACTY DET: PEAK
HEAS DET: PEAK OF AVE

START 28 MHz
#IF BW 38 kH=z #AVE BH 38 kHz
17181866 JUL 17, ZAA1
A SPECTRIAH MSFP32Z138 4ANFS COFD

TOPF 2.679 OMz
SHF B.83 see

BAHD EDGE LD

mCTY DET® SHPL

HEAS

DET: FEAE QP AVE

MKR H69.0@8 MHz
-27¥ .38 dBm

CEHTER @69.38 HHz
®IF BH 38 kHz

#AVE BH BB kEHz
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SFAH 1@.88 HHz
GHF 23.3 miec
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4AMPS COPD BAMD EDBE HI

ACTY DETs FEAK
HEAS DET: PEARK BF AVE
MER B94 .38 HHE=
=22.79 dBm

CEHTER B93.7B MHEZ FAH 18.@
#1F BH 38 kHz #AVE BHW 20 kHz SHF B33.3 mzec

4AWPFS COPD OUT OF BAND HI

ACTY DET: PEAK
MEAS DET:» PEAK QF AVGE

START B8 MH=z STOF 2.6
RIF BW 3@ kHz HAVE BH 38 kHz SHP B.8

UL 47. 2894

H MEPSZ135 4AMPS COPD OUT OF BAND HI

ACTY DET: FEAK

HEAS DET: PERK QF AVE

ETART 2.6873 EBH= ETOF 9,088 GHz
BIF BH 38 kHz ®AVE BH BB kHz SHP 21.1 sec
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EENTﬂilﬂﬁiviﬂ HHEz

F EBH 3B EHz *AVE BH S8 kHz

SPAH 12 .28 MH=z
SHP 22.2 mseo

4AHPS OUT OF BAMD LD

ACTY DET?! PEARK

MEAS DET: PEAK

REF QFFST &R.3 dB
REF 58.3 dBwm

aF ave

START 38 MHz
Bl

F BW 3@ kHz #AVE BW 3@ kHEx

STOF 2.679 GHx
SHF B.82 sec

19:13: JUL 17 . ZBE1
L SlgtﬁglﬂN MEPS2135 4AAPS OUT OF BAMD' LD
ACTY DET® PEAK
HEAS DET: PEAK GF AVE

Stk
W

ETART 2.E79 GHz
l

F BH 38 kHz #AVE BH 28 kHz
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d#sépgéﬁgl HLHg;§2§sel4ﬁﬂPE EODSGE OUT OF BAKMD HI

ACTY DET: PEAK
HEAS DET: PEAK @F AVGE

START Z.673 GHxz g
LE

GHz
F BM 58 kHz BAVE BW B8 kHz sec
LB:4d8E52 JUL 17, ZBE1
A SPECTRIAN MSPS2135 4AHPS EDGE OUT OF BAMD HI
ACTW BET: PEAK
HEAS BDET: PEAK QF AVE

START 38 HH=
BIF BH 38 kHE

SAYVE BH =R

4AMPS EDGE BAND EDGE HI

ACTY DET: SHPL
MEAS DET: FPEAE GF AVE
MER 294 .88 HH=z
=25 .96 dBm

CEHTER &98.5@ HHz
®IF B

W 3R kHz $AVE BH 3R kHz
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GEM OUT OF BAHD LD

ACTY DET# FEAK
HEAS DET: PEAK BF AVE

EHz 5

START Z.673 GBHT
#1F BH 38 kHz HAVE B 28 kMz e
183666 JUL 47, A@EL
#gr SPECTRIAHN MSP5213E 44NMPS GEH OQUT OF BAHD LD
ACTY DET: PEAK
HMEAS DET: PEAK GF AUVE
F OFFET E@.5 dB
Log dBn

RE
REF S@.3

it il Geeni B T RITE fcand
START 38 MH=z STOP 2.E79 BHz
#IF BH 38 kHEz BAUG BH 32 kH=z SHP B.88 sec

¥ . 2agi
HEPS2438 4AMPE G5 BAMD EDGE LO
ACTY DET: SHPL
HEARE DET: FPEAK QF AVE
HER 869.8@8 MH=z
=16.93 dBm

SPAH 418 .28 HHz

CEHTER 869.88 MHz
L} 8 SHPF 33.8 msec

F BH 38 kHz WAWGE BW 28 kHz
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i7, @8
HEPS218E 4AMPE B3N BAMD EDGE HI
ACTY DET® SMPL
HEAS DET: FEAK BF AVE
HER B94.88 HHz
-26.87 dBm

CEHTER 893.%8 HHZ E EFAH 18 .88 HH=z
#1F BH 38 kHz HAVE BH 29 kHz SHF

4AHFPSE BER OUT OF BAMD HI
ACTY DET: PEAK
MEAS DET: PEAK QF AVSE

START 3@ HHz STOF 2

#1F BH 28 kH= #AVE EH 38 kHz EHP 2. seo
i@:34z41 JUL 47, ZAadi
A GPECTRIAM WSP5213E 4AMPS GEM OUT OF BAWD HI

ACTY DET: PEAK
HEAS DET3 PEAK QF AVE

REF OFFST E8.3 dBb
LB REF 42.3 dBnm
1 -

ETART 2.678 GH=z g
#I

T
F Bd 38 kHz #AVE BH 38 kH=z k] 1.4 sec
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17, @A
MEFSZ13%F 4ANFS ANFS VOICE OUT OF BAND LD

ACTY DET® FEAK
' HEAS DET® FEAK BF AVE

START 2.E73 EBH=z ]

#1F BH 38 kHz #AVE BH 20 kHz

4AHFPS ARPE VOICE OUT OF BAND LD
ACTY DET® PEAK

HEAS DET: PEAK QF AVE

START 3@ HHz 5
Bl

F BH 28 kHz #AVE BH 28 kHz

iF. 2881
HEPE2183E 4AMPS AMFE WOICE BAHD EDBE LO
ACTY DET: SHPL
HEmS DET: PEAK QP AVO
MEKR ®&%9 .88 HRHz
-27 .48 dBm

CEHTER BG69.98 MH=z
#I

F BH 3@ kHz #AVE BH 39 kH=z
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EPaH 418 .88 MHz
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433$;Eé*3|=HLH%;§zig!*‘nnpﬁ ARPSE VOICE BAWND EDBE HI

ACTY DET: SHPL
HEAS DETﬁ“;EﬂK BF AVE

594 .88 HHz
=28.8%

e a

CEHTER 292.7@8 HHz
#1F BH 39 kHz

$AVE BH 3B kHz

1)

s Br 1
HSPS2135 4AMPS AMWPS VOICE OUT OF BAND HI

ACTY DET:! PEAK
MEAS DET: PEAK GF AVE

START 38 HH=z

WIF BH 38 kHz #AVE BH 3B kHz

Z.673 GHz
.83 sec

Bl
S 4AMPS AMPE VGICE OUT OF BAND HI

ACTY DET: PEAK
HEAE DET: PEAK QP AUG

REF OFFST EA.3 dB
LOE REF 48.3 diém

ETART 2.679 BGHz
#IF BH 38 kHz BAVE BH 38 kH=z
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JUL 17, I@8L
IAN NEPS2136 4AMPS ANFS W/B OATA BAND EDGE LD
ACTY DETE PEAK
MEAS DET: PEARK QP AUVE
MKR BE9 .20 HME
=24 .66 dBmn

CEHTER B69.90 HMH:z SPAH 1B .28 HHzZ
®IF BW 38 kHz #AVE BHW 38 kHgz SHWP 33.2 nsec

g 4AHPE ANPS W/B DATA OUT OF BAND LO

ACTY DET: FEAK
HEAS DET: PEAK QP AVE

2,679 BHz

STHRET 3@ HHz ETOP
8IF BH 38 kH:z SAVE BH 3B kH:z SHF B.B83 see
19i@EERE JUL 417, ZRAL
¥ SPECTRIAN MSPSZ155 4AMPES AMFE W /B DATA OUT OF BAND LO

ACTHY DET: FPEAK
HEAE DET: PEAK QF AVE

tTHhT*f‘E?g GHE STOP 9.888 GHz

F BH 38 kHz #AVE BH 38 kHz SMP 24,1 sec
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déaésEé?EIHHLﬂégézgggliﬂﬂFE AMPE WA/B DATA OUT OF BAMND HI

ACTY DET: PEAK
HEAS DET: PEAK a@F AVD

START 2.679 GHz
#IF BH 38 kHz #AVE BHW BB kHZ

ETOF 9.8@@8 EBHz
SHP 21.1 sec

4AAFS AMPS WA/ DATA OUT OF BAHD HI
ACTY DET® PERK

HEAS DET: PEAK QP AVE

BEF OFFST G&.2 dB
LOG REF E@.3 dBm

i@ -

dBs :

ATH A R

R L O '

START 38 HHz
SIF BE 38 kH=z SAVE BH 30 kHz

ir. _Z@a
MSP52135 4AMPS ARPS W/B DATA BAND EDBE WI
ACTY DET+ EWP

L
HMEARS DET: PERE QF AVE

MER B94 .88 MHz
-28.18 dEw

CEHTER £983.18 HHz
#IF B 28 kHz ®AVE BH 20 kMHz
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