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ENG NEERI NG TEST REPCORT NO. 21810

ADM NI STRATI VE DATA AND SUMVARY OF TESTS

DESCRI PTION OF TEST ITEM Single Carrier 800Miz RF Linear Conpensator
MODEL NO SYNBO15A SERI AL NO None Assigned
MANUFACTURER: TRL Technol ogi es

APPL| CABLE SPECI FI CATI ONS: FCC Part 22

QUANTI TY OF | TEMS TESTED: One (1)

TEST PERFORMED BY: ELI TE ELECTRONI C ENG NEERI NG | NCORPORATED

Radi o I nterference Consultants
Downers Grove, |llinois 60515

DATE RECEI VED: June 28, 1999

DATES TESTED: June 28 and 29, 1999

PERSONNEL ( OPERATORS, OBSERVERS, AND CO ORDI NATORS) :
CUSTOVER: Hiep Lam of TRL Technol ogi es was present.
ELI TE ELECTRONI C. Dani el E. Crowder

ELITE JOB NO.: 27841
ABSTRACT: The nodel SYN8015A Single Carrier 800MHz RF Li near Compensat or

complies with the technical requirenents in FCC Part 22. See test results

and data pages for nore details.

THI' S REPORT SHALL NOT BE REPRCDUCED, EXCEPT | N FULL, W THOUT THE
VRI TTEN APPROVAL OF ELI TE ELECTRONI C ENG NEERI NG | NCORPCRATED.
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ENG NEERI NG TEST REPCORT NO. 21810
MEASUREMENT OF RF | NTERFERENCE FROM
A MODEL SYN8015A
SI NGLE CARRI ER 800OMHz RF LI NEAR COVPENSATCR
1.0 | NTRODUCTI ON:

1.1 DESCRI PTION OF TEST I TEM During the period of June 28 and 29,
1999, a series of radio interference neasurenents were perfornmed on a
nodel SYNBO15A Single Carrier 800OvHz RF Li near Conpensator, (hereinafter
referred to as the test iten). No serial nunmber was assigned to the test
item The tests were perforned for TRL Technol ogi es of Hof f man Est ates,
L.

The test itemis a single carrier RF |inear conpensator that
operates in the 800MHZ Cel |l ul ar bands, 869MHz to 894MHz and 835MHz to
849MHz. The test itemhas a rated gain of 10dB.

1.2 PURPOSE: The test series was perfornmed to determne if the test
itemneets the technical requirenents of the FCC Part 22 for 800MHz
Cel | ul ar Radi o.

1.3 DEVI ATI ONS, ADDI TI ONS AND EXCLUSI ONS: There were no
devi ations, additions to, or exclusions fromthe test specification during
this test series.

1.4 APPLI CABLE DOCUMENTS: The foll owi ng docunents of the exact issue

designated formpart of this docunent to the extent specified herein:

- Federal Communi cations Conm ssion "Code of Federal Regul ations"”,
Title 47, Part 22, dated 1 Cctober 1998

-  Federal Comrunications Comn ssion "Code of Federal Regul ations",
Title 47, Part 2, dated 1 Cctober 1998

- ANSI C63.4-1992, "Anerican National Standard for Methods of

Measur ement of Radi o- Noi se Emi ssions from Low Vol tage El ectrical and
El ectroni c Equi prent in the Range of 9 kHz to 40 GHz"
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ENG NEERI NG TEST REPORT NO. 21810
- TIAEI A 1S 98-A "Recomrended M ni mrum Performance standards for

Dual - Mode W deband Spectrum Cel lul ar Mobile Stations", dated July
1996

1.5 SUBCONTRACTCR | DENTI FI CATION: This series of tests was
perfornmed by Elite Electronic Engineering Incorporated, of Downers G ove,
[Ilinois. The | aboratory is accredited by the National Institute of
St andards and Technol ogy (NI ST) under the National Voluntary Laboratory
Accreditation Program (NVLAP). NVLAP Lab Code: 100278-0.

1.6 LABORATORY CONDI TIONS: The tenperature at the tinme of the test
was 21°C and the relative humdity was 41%

2.0 TEST | TEM SETUP AND COPERATI ON:

2.1 PONER | NPUT: The test item obtained 12VDC from a Tektroni x PS280
DC Power Supply through two, 1/2 nmeter |ong, unshiel ded | eads.

2.2 CROUNDING Since the test itemwas powered with 12VDC froma DC
power supply, it was ungrounded during the tests.

2.3 PERI PHERAL EQUI PMENT: The foll owi ng peripheral equi pnment was

submtted with the test item

| TEM DESCRI PTI ON

HP Signal Generator M N E4432B, S/ N VS38440973

Ophir Amplifier M N GRF5064, S/ N 1006

HP Power Meter M N 437B, S/'N 3110A05097, Next Cal 05/27/00

The out put of the signal generator was routed through the anplifier.
The output of the anplifier was connected to the test item through a 1
nmeter |ong coaxial cable. The power neter was connected to the test item
through a 1 nmeter | ong coaxial cable.

2.4 MODULATI ON: The test signal was nodul ated with three different
representative types of nodulations: (1) Analog - AMPS 3CkHz; (2) Digital

I/ Q nodul ati ons - TDVMA 3CkHz; CDMVA 1.23 MHz. The
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i nput signals were supplied froman HP M N E4432B Si gnal Generator.
The RP Power Qutput, the Occupied Bandwidth and the Spurious

Em ssions at Antenna Terminal tests were perforned with AMPS, TDMA, and
CDMA nodul ated input signals. The prelininary Field Strength of Spurious
Em ssions tests were perforned with CW AMPS, TDMA and CDVA nodul at ed
i nput signals. The final Field Strength of Spurious Enissions tests were
performed with CWand CDVA nodul ated input signals.

2.5 FREQUENCY SELECTION: One test frequency was selected for each
frequency band. The specified channel spacings for each nodulation are

shown bel ow

Channel
Modul ati on Spaci ng
AVPS 30kHz
TDVA 30kHz
CDVA 1. 23MHz

The specific test frequencies are designated as foll ows:

Fr equency
Band (MHz)
Upl i nk 836. 5
Downl i nk 881.5

2.6 RP PONER QUTPUT: The input levels were adjusted to reach the

rated output |evels shown bel ow

Rat ed Rat ed

Power Power
Modul ati on (dBm (Watts)
ANMPS 28 0.63
TDVA 31.2 1.3
CDVA 29.5 0. 89

3.0 TEST EQUI PMENT:

3.1 TEST EQUI PXENT LIST: A list of the test equi pment used can be
found on Table I. Al equi pnent was calibrated per the instruction manual s

suppl i ed by the manufacturer
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3.2 CALI BRATI ON TRACEABI LI TY: Test equi pnent is maintai ned and

calibrated on a regular basis. Al calibrations are traceable to the
National Institute of Standards and Technol ogy (N ST).

4.0 REQUI REMENTS, PROCEDURES AND RESULTS:

4.1 RP PONER OUTPUT MEASUREMENTS:

4.1.1 REQUI REMENTS: | n accordance wi th paragraph 22.913, the
effective radi ated power (ERP) level is allowed up to 7 watts for nobile
transmtters.

4.1.2 PROCEDURES: The test itemwas adjusted for the rated
gain. The test itemwas operated to neasure the output for the uplink
pat h.

(a) The input signal was set to 836.5M1z.

(b) The input signal was AMPS nodul at ed.

(c) The HP 437B Power Meter was connected to the output of the test
itemand the output of the test itemwas nonitored.

(d) The anplitude of the input signal was adjusted until the rated
out put |evel was neasured. The output power |evel was neasured and
recor ded.

(e) Steps (b) through (d) were repeated with the input signal TDVA
nodul at ed.

(f) Steps (b) through (d) were repeated with the input signal CDVA
nodul at ed.

4.1.3 RESULTS: The output power neasurenents are presented on
data page 17. The power outputs achieved for the uplink path were 0.63
watts (AMPS Mdul ation), 1.3 watts (TDVA Mdul ati on) and 0.89 watts ( CDVA
Modul ation). The renai nder of the tests were perforned at these power

| evel s. The power output conplies with the FCC requirenents.
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The ERP |imt does not apply to the power output alone, but the
conbi nati on of the power output and the antenna. Conpliance to the power
output will be based on the system configuration. Therefore, the ERP
requi rement cannot be directly applied to the test item

4.2 OCCUPI ED BANDW DTH MEASUREMENTS:

4.2.1 REQUI REMENTS: For AMPS and TDMA nodul ations, in
accordance with paragraph 22.917(d), the nean power of any enission shall
be attenuated bel ow the unnodul ated carrier power (P) in accordance with

the foll owi ng schedul e:

(1) On any frequency renoved fromthe carrier frequency by nore
t han 20kHz but not nore than 45kHz: At |east 26dB

(2) On any frequency renoved fromthe carrier frequency by nore than
45kHz, up to the first nmultiple of the carrier frequency: At
| east 60dB or 43 + 10 log (P) dB, whichever is the |esser
attenuati on.

For CDMA nodul ation, in accordance wth paragraph 10.5.1.3 of the

TIAEIA1S98-A specification, the nmean power of any emssion shall be
attenuat ed bel ow the unnodul ated carrier power (P) in accordance with the

foll owi ng schedul e:

(1) For offset frequencies greater than 900kHz fromthe CDVA
Channel center frequency: At |east 42dB

(2) For offset frequencies greater than 1.98M4z fromthe CDVA
Channel center frequency: At |east 54dB
4. 2. 2 PROCEDURES:

The test was performed using each of the nodulation types listed in
paragraph 2.2 (AVPS, TDVA, CDMA).

(a) The input signal was set to 836.5MHz. The input signal |evel was
adjusted to provide the rated level at the test itemoutput. The reference
| evel was recorded.

(b) The input signal was AWPS nodul at ed.
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(c) A spectrum anal yzer was connected to the output of the test
item Wth a bandwi dth of the spectrum anal yzer set to 300 Hz, the output

of the test itemwas nmeasured and recorded.

(d) The input signal fromthe signal generator was neasured with the
spectrum anal yzer and recorded over the same frequency range.

(e) The nodul ati on was changed to TDMA and steps (c¢) and (d) were
repeated separately with the input signal set to 836.5Mz.

(f) The nodul ati on was changed to CDMA and steps (c¢) and (d) were
repeated separately with the input signal set to 836.5MHz. The bandwi dt h
of the spectrum anal yzer was set to 30kHz.

4.2.3 RESULTS: The plots of the occupied bandw dth neasured
with the AMPS nodul ation of the carrier are presented on data pages 18
t hrough 20. The plots of the occupi ed bandwi dth measured with the TDVA
nodul ati on of the carrier are presented on data pages 21 through 23. The
pl ots of the occupied bandw dth neasured with the CDVA nodul ati on of the
carrier are presented on data pages 24 through 26.

The limts, shown on the plots, are referenced to the power neasured
fromthe unnodul ated carrier.

As can be seen fromthe data, the test item output net the occupied
bandwi dth requirenents with the AMPS, TDVA and CDMA nodul ati ons of the
carrier. The sideband em ssions neasured at the test item output were
simlar to the sideband eni ssions nmeasured fromthe input signals.

4.3 SPURI QUS EM SSI ONS AT ANTENNA TERM NAL:

4. 3.1 REQU REMENTS:. This test determ nes whether the test item
produces excessive spurious em ssions.

In accordance wth paragraph 22.917(e), on any frequency tw ce or

nore than tw ce the fundanental frequency, the spurious enissions
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and internodul ation products shall be attenuated bel ow the unnodul ated
carrier power (P) by at least 43 + 10 log(P)dB. This requirenent
translates to a field strength limt of -13dBm (ERP). The peak power of
the emissions shall be neasured from 30MHz up to the 10th harnonic of the
fundanental frequency.

For CDMA nodul ation, the nean power of any emission shall be
attenuat ed bel ow the unnodul ated carrier power (P) in accordance with the
foll owi ng schedul e:

(1) CQutside the cellular band (824-849MHz), the attenuation shall be

at least 43 + 10 | og(nmean output power in watts) dB

4.3.2 PROCEDURES: In general, this test will neasure spurious
em ssions at the antenna term nals. The test was perfornmed using each of
the nodul ation types listed in paragraph 2.2 (AMPS, TDVA, CDM).

(a) The input signal was set to 836.5MHz. The input signal |evel was
adj usted to provide the rated level at the test item output.

(b) The input signal was AMPS nodul at ed.

(c) A spectrum anal yzer was connected to the output of the test
item The frequency span was adjusted to cover 30 MHz up to 1 GHz. Wth a
bandw dth of the spectrum anal yzer set to 100 kHz, the output of the test
item was neasured and recorded.

(d) The frequency span was adjusted to cover 824 Miz up to 849 M1z
(cellular band). Wth a bandw dth of the spectrum anal yzer set to 30 kHz,
the output of the test itemwas neasured and recorded.

(e) The frequency span was adjusted to cover 1 GHz up to 2 GHz. Wth
a bandw dth of the spectrum analyzer set to 1 MHz, the output of the test
item was neasured and recorded.

(f) The frequency span was adjusted to cover 2 GHz up to 10 GHz.
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Wth a bandwi dth of the spectrum anal yzer set to 1 Mz, the output of the
test itemwas nmeasured and recorded. This range covers up through the 10th
har moni c.

(g) Steps (e) through (f) were repeated on the input signal fromthe
si gnal generator

(h) The nodul ati on was changed to TDMA and steps (c) through (f)
were repeated separately with the input signal set to 836.5MHz. The
frequency span was adjusted to cover 869 MHz up to 894 MHz (cel lul ar band)
for step (d).

(i) The nodul ati on was changed to CDMA and steps (c) through (f)
were repeated separately with the input signal set to 836. 5M1z.

4.3.3 RESULTS: The plots of the antenna conduct ed out put
measurenments are presented on data pages 27 through 50. As can be seen
fromthe data, the test itemdid not produce spurious em Ssions in excess
of the -13 dBmlimt.

4.4 FlI ELD STRENGTH OF SPURI QUS EM SSI ONS
4.4.1 PRELI M NARY RADI ATED MEASUREMENTS:

4.4.1.1 REQU REMENTS: Because em ssion |levels in the open
field may be nmasked by interference fromsources other than the test item
prelimnary radi ated neasurenents are first perforned in the | ow anbi ent
environnent of a shielded enclosure. The radi ated emi ssions fromthe test
itemwere first nmeasured using peak detection. This data was then
automatically plotted. The frequencies with significant enission |evels
were mnmeasured in the open field.

4.4.1.2 PROCEDURES: All prelimnary tests were perforned
ina 32ft. x 20ft. x 18ft. hybrid ferrite-til e/ anechoic absorber |ined
test chanber. The walls and ceiling of the shielded chanber are lined with

ferrite tiles. Anechoic absorber material is
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installed over the ferrite tile. The floor of the chanber is used as the
ground plane. The chanber conplies with ANSI C63.4 1992 for site
attenuation

The shi el ded encl osure prevents eni ssions from other sources, such
as radio and TV stations frominterfering with the nmeasurenents. Al power
lines and signal lines entering the enclosure pass through filters on the
encl osure wall. The power line filters prevent extraneous signals from
entering the enclosure on these | eads.

The test was perfornmed using each of the nodulation types listed in
paragraph 2.2 (AWMPS, TDWVA, CDMA) and CW

(a) The prelimnary nmeasurenents were perforned with the test item
operating with an input signal (uplink) at 836.5WVHz, with CW nodul ati on.
The broadband measuring antenna was positioned at a 1 neter distance from
the test item The frequency range from 30MHz to 10GHZ was i nvesti gated.
The readi ngs were taken with a peak detector function and recorded.

(b) The nodul ati on was changed to AMPS and step (a) was repeated
separately with the input signal (uplink) set to 836.5Mz.

(c) The nodul ati on was changed to TDMA and step (a) was repeated
separately with the input signal (uplink) set to 836.5Mz.

(d) The nodul ati on was changed to CDMA and step (a) was repeated
separately with the input signal (uplink) set to 836.5Mz.

(e) Steps (a) through (d) were repeated separately with the input
signal (downlink) set to 881. 5MHz.

4.4.1.3 RESULTS: The prelimnary plots are presented on
data pages 51 through 66. Factors for the antenna and di stance correction
were added to the data before it was plotted.

This data is only presented for a reference, and is not used as
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official data. Al significant radi ated em ssions were subsequently
measured at an open field test site.
4.4.2 FINAL RADI ATED EM SSI ONS

4.4.2.1 REQU REMENTS: I n accordance with paragraph
22.917(e), on any frequency twice or nore than twi ce the fundanenta
frequency, the enissions shall be attenuated bel ow the unnodul ated carrier
power (P) by at least 43 + 10 |l og(P)dB. This requirenent translates to a
limt of -13dBm The peak power of the enissions shall be nmeasured from
30MHz up to the 10th harnonic of the fundanental frequency.

4.4.2.2 PROCCEDURES: Final open field neasurenments were
perforned at Elite's open field test site |ocated in Downers G ove,
Illinois. The open field test site is located in a clear area and is
equi pped with a 1/4-inch wire nmesh ground pl ane.

The final open field em ssion test procedure is as foll ows:

a) The test itemwas placed on a 0.8 neter high non-conductive
stand at a 3 neter test distance fromthe recei ve ant enna.

b) The antenna output was termnated in 50 ohnms for Uplink tests and
the phone output was terminated in 50 ohns for the Downlink
tests.

c) A double ridged wavegui de antenna was placed on an adjustable
hei ght antenna mast 3 nmeters from the test item for emssion
neasur ements.

d) Detected em ssions were maximzed at each frequency by rotating
the test item and adjusting the receive antenna height and
pol ari zati on.

e) The maxi mum neter reading was recorded. Measurenent BWwas 1 Mz
and Video of 3MHz. Peak readings were recorded. No averaging
met hods or corrections were appli ed.

f) Measurenents were performed with the input signal nodulated with
CW and CDNA.

g) Measurenments were performed separately at each frequency used
during the prelininary nmeasurenents.

The equival ent power into a di pole antenna was cal cul ated from
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the field intensity levels nmeasured at 3 neters using the equation shown

bel ow:

Pg = E24Md?/ | 201 = E%d¥ 30

wher e P = power in watts
g = arithmetic gain of transmitting antenna over isotropic
radi at or.
E=nmxinumfield strength in volts/neter
d = measurenent distance in neter

Using a dipole gain of 1.67 or 2.2 dB and a test distance of 3 neters,
this equation reduces to:
P(dBm) = E(dBuv/m - 97.2dB
4.4.2.3 RESULTS OF OPEN FlI ELD RADI ATED TEST: The fi nal
open field radiated |l evels are presented on data pages 67 through 70. The
radi ated em ssions were neasured through the 10th harnonic. Al em ssions
neasured fromthe test itemwere within the specification linmts. The
em ssions level closet to the [imt occurred at 4182. 5MHz, with the
transnmit frequency at 836.5MHz and CDMA nodul ati on. The em ssions | evel at
this frequency was 16.7dB within the linmt.
4.5 FREQUENCY STABI LI TY:
4.5.1 REQUI REMENTS: This requirenment does not apply to a Single
Carrier 800OvHz RF Linear Conpensator.

5. 0 CONCLUSI ON:

It was found that the TRL Technol ogi es nodel SYN8BO15A Single Carrier
800OvHz RF Linear Conpensator, conmplies with the RF Power CQutput, the
Cccupi ed Bandwi dth, the Spurious Em ssions at Antenna Terminal and the
Field Strength of Spurious Em ssions requirenents of the FCC Part 22 and 2
and TIAEIA 1S 98-A The Frequency Stability requirements were deened to
be not applicabl e.

6. 0 CERTI FI CATI ON:

Elite El ectronic Engineering incorporated certifies that the
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informati on contained in this report was obtai ned under conditions which neet or
exceed those specified in the test specification

The data presented in this test report pertains only to the test item at
the test date as operated by TRL Technol ogi es personnel. Any electrical or
mechani cal nodification nade to the test item subsequent to the specified test
date will serve to invalidate the data and void this certification

7.0 ENDORSEMENT DI SCLAI MER

This report nust not be used to claimproduct endorsenent by NVLAP or any

agency of the US Governnent.
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TABLE I: TEST EQUIPHMENT LIST

ELITE ELECTROMIC ENG. INC. Page: 1
Eq 1D Equipment nes;;;;:;;; Manufacturer _:l;del Ho. Seri;ruu. Frequency Range Cal Date Cal Inv Due I:Int;==
Equipment Type: ACCESSORIES, MISCELLANEOUS
;;;&__;;&;';;;; FILTER K&L HICROMAVE  &4IH30-1804/T7 001 1.8-10GHZ 05/14/99 12 05,/14,/00
XZG1 ATTEWUATOR/SWITCH DRIVER  HEWLETT PACKARD 117134 343PM02726  --- H/A
Equipment Type: AMPLIFIERS
;;E;";;E:;;;L;FIER HEWLETT PACKARD B449B 300BADT263  1-26.5GHZ 03/04/99 12 03/04/00
Equipment Type: ANTENNAS
ﬁﬁﬁ&__ﬂéﬁéié_iinsEn WAVEGUIDE TENSOR 4105 2081 1-12.4GHZ De/26/98 12 08/26/99
Equipment Type: ATTENUATORS
;§E%__%ﬁﬁé:_é§ﬁ ATTEHNUATOR WEIMSCHEL 46-10-43 AU1883 DC-18GHZ 02/10/9% 12 02410700
T2D8 20DB, 25W ATTENUATOR WEINSCHEL 46-20-43 AYD24T DC-18GHZ 02710499 12 02/10;/00
Equipment Type: CONTROLLERS
Eé;i--;é;;;;;;- HEWLETT PACEARD DY94%T us#1605918 === H/A
Equipment Type: PRINTERS AND PLOTTERS
;;éé--i;éé;;é%-21ﬂﬂkl HEWLETT PACKARD C&170A USCDO4TTIE === P
Equipment Type: RECEIVERS
;;&B--;;_;;;;;[EEIDR HEWLETT PACKARD B5&85A 3010401205  20MZ-2GHZ 01/29/99 12 01729700
RAES SPECTRUM ANALYZER HEWLETT PACEARD BS&6B 2532A02134 05/27/99 12 05/27/700

--------------------- === EEEEEEEEEEEEEEEmEe—e SEs=SEEEEEEE====

Cal. Interval: Listed in Months 1/0: Initial Only M/A: Mot Applicable
Note 1: For the purpese of this test, the equipment was calibrated over the specified frequency range, pulse rate, or
modulation prior to the test or monitored by a calibrated instrument.
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MANUFACTURER
TEST ITEM

MODEL NO.
SPECIFICATION
TEST DESCRIPTION
TEST EQUIPMENT
DATE TESTED
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sa we e ws se we ws

DATA SHEET

TRL Technologies
Single Carrier 800MHz RF Linear Compensator
SYNB8015Aa
Fcc-22

RF POWER OUTPUT
See Table I

June 29, 1999

POWER
FREQUENCY READING
MHz dBm Watts
AMPS Modulation
836.5 28 0.63
TDMA Modulation
836.5 31.2 1.3
CDMA Modulation
836.5 29.5 0.89

!/\ -
CHECKED By;jﬁéi///
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