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1 Introduction

This test report is submitted in accordance with the FCC Rules and Regulations, Part 2, Subpart J,
Sections 2.1046 through 2.1057 for equipment authorization of Northern Telecom’s (Nortel Net-
works) CDMA BTS3030 1900 MHz.

The BTS3030 1900 MHz is intended for use in the Domestic Public Cellular Radio Telecommu-
nications Service and is designed in accordance with the following standards:

» CFR 47, Part 24, Subpart E, Broadband Personal Communications Service [1]

e CFR 47, Part 2, Subpart J, Equipment Authorization Procedures - Equipment Authoriza-
tion[2]

1.1 Test Result Summary
Table 1 summarizes the measurement results! for the CDMA BTS 3030 1900 MHz.

Table 1 : Test Results Summary

FCC FCC
Measurement Limit Description Results
Specification Specification
2.1046 24.232 RF Power Output Compliant
2.1047 Modulation Characteristics Not
Applicable
2.1049 Occupied Bandwidth Compliant
2.1051, 24.238 Spurious Emissions at Antenna Ter- | Compliant
2.1057 minals
2.1055 24.235 Frequency Stability Compliant

1. This report presents measurement results for tests performed by Nortel Networks. Field Strength of Spu-
rious Emissions measurement results along with requirements specified in 2.1033 are covered in a sepa-
rate test report.

October 26, 2006 Nortel Networks Confidential
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2 Engineering Declaration

The CDMA BTS3030 1900MHz has been tested in accordance with the requirements contained
in the Federal Communications Commission Rules and Regulations Part 2 and 24.

To the best of my knowledge, these tests were performed in accordance with good engineering
practices using measurement procedures consistent with industry or commission standards or pre-
vious Commission correspondence or guidance and demonstrate that this equipment complies
with the appropriate standards. All tests were conducted on a representative sample of the equip-
ment for which equipment authorization is sought.

Tested By:

Samira Keyhani ﬂ/o v 31 ;2906

Production Design Control Signature Date
Nortel Networks
Calgary, Canada

Written By:
Nov €, 200(

Date

Fabian Wong
Systems Prime
Nortel Networks
Calgary, Canada

Reviewed By: A

@‘ '{* *‘Sf: 2!,' 0 O
Thomas Wong .--..-"'j,, /\J/ ,[,f Q______},,ff’_{__._/i _______

Regulatory Prime Signature / Dale
Nortel Networks
Calgary, Canada

Approved By:

f\:) l . 't_'* - o
Brad Carlson Q—/[e-— JJ‘C'U S 3 ’){\ \tﬁ
Systems Manager Sii ;_Tmlurc Date
Nortel Networks
Calgary, Canada
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3 Equipment Authorization Application Requirements

3.1 Standard Test Conditions and Test Equipment
The MFRM was tested under the following standard test conditions unless otherwise noted:
* Ambient Temperature: 20 to 35 degrees C

e Ambient Humidity: 20 to 40%
o DC Supply Voltage: -48 Vdc (nominal)

3.2 EUT Ildentification List

Table 2 shows the identification of the components tested in this report.

Table 2 : EUT ldentification List

Equipment Description Model / Part Release Serial
Number Number Number

Radio Module NTDV30DA RS NNTMEEBP1035
Digital Module NTDV25BA P2 NNTM7860CNDA
Fan Module NTDV22BA P4 NNTM536G4DO0A
A/D Band Duplexer NTDV41AA P2 CLWVWW103JGL
B/E Band Duplexer NTDV41BA P1 CLWVWW103JHO
C/F Band Duplexer NTDV41CA P1 CLWVWWI103H8W
Customer Alarm Module NTDV21CA P3 NNTM74XL65V0
XCEM 642 NTBW70BA 14 NNTMS538DLMVM
DOM AP NTBW89IDA 08 NNTM74X1LMFO
DOM A NTBWS9DA 08 NNTM74X1LMDJ

a. One carrier used channel element in Digital Module. Two XCEM carriers: One carrier used channel
element in digital module while the other carrier used external XCEM.

b. One carrier used channel element in DOM (external slot). Three mixed carriers: One carrier used
channel element in digital module while the other two carriers used external DOMs.

3.3 Test Equipment List

Table 3 shows the identification of the test equipment used in this report.

October 26, 2006 Nortel Networks Confidential
Released Stream 00  Issue 1 Page 15
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Table 3 : Test Equipment List

Description Manufacturer Model Nsuer:t?(ler C?DIAI%ue
20Hz to 26.5GHz Spectrum Analyzer | Rohde & Schwarz FSEK 30 Nov-28-06
30dB Attenuator Weinschel 66-30-34 BT2915 Verified
RF Cable Utiflex Mico-Coax N/A Verified
RF Power Meter HP EPM-442 GB37170187 Dec-13-06
RF Power Sensor Head HP 8482A 827603003 Dec-17-06

Nortel Networks Confidential October 26, 2006
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4 Transmitter Test and Measurement Results

4.1 PA DC Current Draw

4.1.1 PA DC Current Draw Requirements

FCC Part 2.1033 Application for certification.
(c) Applications for equipment other than that operating under parts 15 and 18 of the
rules shall be accompanied by a technical report containing the following information:

(8) The dc voltages applied to and dc currents into the several elements of the final
radio frequency amplifying device for normal operation over the power range.

4.1.2 Test Method

The BTS3030 was setup to blossom at maximum power. The RF output power was measured
using the power meter. The softfail current registers were read with the BTS controller when the
BTS3030 was fully blossomed.

4.1.3 Test Setup

The set-up used for the BTS PA DC current draw test is illustrated in Figure 1. RF output power
measurements were referenced to the BTS PA output.

Ant.

BT33030

Duplexcer Attenuator |~ Power Metar

-

................ BTS
Caontroller

48Vde

————————

Figure 1 : Test Setup for PA DC current draw measurement

4.1.4 Test Result
The final amplifying dc voltage is 27.0 VVdc. The final dc current is shown in Table 4.

October 26, 2006 Nortel Networks Confidential
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Table 4: Average Current Values @ Pout = 48.75dBm

Average Current Values @ Pout = 48.75dBm
(mean Ampere)

Main

5.41

Aux

1.73

4.2 RF Power Output

4.2.1

RF Power Output Requirements

FCC Part 2.1046

(a) For transmitters other than single sideband, independent sideband and controlled
carrier radiotelephone, power output shall be measured at the RF output terminals
when the transmitter is adjusted in accordance with the tune -up procedure to give the
values of current and voltage on the circuit elements specified in 2.983(d)(5). The elec-
trical characteristics of the radio frequency load attached to the output terminals when
this test is made shall be stated.

FCC Limit (Part 24.232)

The maximum RF power from a base station must not exceed 100 Watts.

4.2.2 Test Method

The DE was setup via the BTS controller to enable to transmit at maximum power. Measurements
were made in one, two, and three carrier configurations. The RF output power was measured
using the power meter.

4.2.3 Test Setup

The set-up used for the RF output power test is illustrated in Figure 2. RF output power measure-
ments were referenced to the main antenna port of the duplexer.

Page 18
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Ant,
BT33030
Duplexer Altenuator 1 Power Meter

i 48Vdc

; =

——— BTS

Controller

Figure 2 : Test Setup for RF Power Output Measurement

4.2.4 Test Results

The BTS3030 1900 MHz complies with the requirement. The maximum measured RF output
power from the BTS3030 was 47.3 dBm.

Table 5 : RF Output Power of BTS3030 1900 MHz, 1 Carrier Mode

Typical
Channel Frequenc Measured RF Ma{gmum FCC
Number Modulation d Y Output Power Limit
(Band) (MHz) (dBm) Rated Power (dBm)
(dBm)
25 (A) 1S-97 1931.25 47.30 47.3 50
25 (A) QPSK 1931.25 47.34 47.3 50
1175 (C) 1S-97 1988.75 47.40 47.3 50
1175 (C) QPSK 1988.75 47.23 473 50
425 (B) 16QAM 1951.25 47.31 47.3 50
775 (E) 16QAM 1968.75 47.24 47.3 50
October 26, 2006 Nortel Networks Confidential
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Table 6 : RF Output Power of BTS 3030 1900 MHz, 2 Carrier Mode

Typical
Channel ) Frequency Measured RF Maximum FCC Limit
Number Modulation Output Power
(Band) (MHz) (dBm) Rated Power (dBm)
(dBm)
425, 450 (B) 8PSK 1951.25, 47.25 47.3 50
1952.50
750, 775 (E) 8PSK 1967.5, 47.30 47.3 50
1968.75

Table 7 : RF Output Power of BTS3030 1900 MHz, 3 Carrier Mode

Frequency Typical
Channel . (MHz) Measured RF Maximum FCC Limit
Number Modulation Output Power
(Band) (centre (dBm) Rated Power (dBm)
chanel) (dBm)
25, 50, 75 (A) 1S-97 1932.5 47.33 47.3 50
1125, 1150, 1S-97 1987.5 47.30 47.3 50
1175 (C)
425, 450, 475 1S-97 and 2 1952.5 47.30 47.3 50
(B) 16QAM
725, 750, 775 1S-97 and 2 1967.5 47.30 47.3 50
(E) 16QAM

4.3 Occupied Bandwidth

4.3.1 Occupied Bandwidth Requirements

FCC Part 2.1049

The OBW, that is the frequency bandwidth such that, below its lower and above its

upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the
total mean power radiated by a given emission shall be measured under the following
conditions as applicable:

(9) Transmitter in which the modulating baseband comprises not more than three inde-
pendent channels - when modulated by the full complement of signals for which the
transmitter is rated. The level of modulation for each channel should be set to that pre-
scribed in rule parts applicable to the services for which the transmitter is intended. If
specific modulation levels are not set forth in the rules, the tests should provide the
manufacturer’s maximum rated condition.

Page 20
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(h) Transmitters employing digital modulation techniques - when modulated by an
input signal such that its amplitude and symbol rate represent the maximum rated con-
ditions under which the equipment will be operated. The signal shall be applied
through any filter networks, pseudo-random generators or other devices required in
normal service. Additionally, the occupied bandwidth shall be shown for operation
with any devices used for modifying the spectrum when such devices are optional at
discretion of the user.

4.3.2 Test Method

The DE was setup via the BTS controller to enable the BTS3030 to transmit at maximum power.
The occupied bandwidth was measured using the 99% channel power feature of the spectrum ana-
lyzer.

4.3.3 Test Setup
The set-up used for the BTS3030 Occupied bandwidth test is illustrated in Figure 3.

Ant.

BT33030

Duplexer Allenuator | Spectrum Analyzer

-

................ BTS
Controller

48Vde

————————

Figure 3 : Test Setup for Occupied Bandwidth Measurement

4.3.4 Test Results

The BTS 3030 1900 MHz complies with the requirement. The occupied bandwidth measured in
one, two, and three carrier configurations for each licensed band is shown in Table 7. The plots
that follow show the occupied bandwidth in one, two, and three carrier configurations. (Although
plots were recorded for all channels tested, only one sample plot per carrier configuration is pro-
vided reduce the number of figures).

October 26, 2006 Nortel Networks Confidential
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Table 8 : Occupied Bandwidth, BTS3030 1900 MHz, Single Carrier Mode

Channel Number Modulation Frequency Measure_d Occupied
(Band) (MHz) Bandwidth (MHz)

25 (A) 1S-97 1931.25 1.2625

1175 (C) 1S-97 1988.75 1.2725

425 (B) 16-QAM 1951.25 1.2725

775 (E) 16-QAM 1968.75 1.2725

Table 9 : Occupied Bandwidth, BTS3030 1900 MHz, 2 Carrier Mode

Channel Number Modulation Frequency | Measured Occupied
(Band) (MHz) Bandwidth (MHz)
425, 450 (B) 8PSK 1951.25, 2.4850
1952.50
750, 775 (E) 8PSK 1967.5, 2.4850
1968.75

Table 10 : Occupied Bandwidth, BTS3030 1900 MHZ, 3 Carrier Mode

Frequency
Channel Number Modulation (MHz) Measured Occupied
(Band) (centre Bandwidth (MHz)
channel)
25,50, 75 (A) 1S-97 1932.5 3.7034
1125, 1150, 1175 (C) 1S-97 1987.5 3.7314
425, 450, 475 (B) 1-1S-97&2- 1952.5 3.7314
16QAM
725, 750, 775 (E) 1-1S-97&2- 1967.5 3.7314
16QAM
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Figure 4 : Occupied Bandwidth - Single Carrier Channel 25
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Figure 5 : Occupied Bandwidth - 2 Carrier Channel 425, 450
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Figure 6 : Occupied Bandwidth - 3 Carrier Channel 1125, 1150, 1175
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4.4 Spurious Emissions at Antenna Terminals

4.4.1 Spurious Emissions Requirements

FCC Part 2.1051

The radio frequency voltage or powers generated within the equipment and appearing
on a spurious frequency shall be checked at the equipment output terminals when prop-
erly loaded with a suitable artificial antenna. Curves or equivalent data shall show the
magnitude of each harmonic and other spurious emission that can be detected when the
equipment is operated under the conditions specified in 2.1049 as appropriate. The
magnitude of spurious emissions which are attenuated more than 20 dB below the per-
missible value need not be specified.

FCC Part 2.1057 - Frequency Spectrum to be investigated

The spectrum should be investigated from the lowest radio frequency generated in the
equipment up to at least the 10th harmonic of the carrier frequency or to the highest
frequency practicable in the present state of the art of measuring techniques, whichever
is lower. Particular attention should be paid to harmonics and subharmonics of the
carrier frequency. Radiation at the frequencies of multiplier stages should be checked.
The amplitude of spurious emissions which are attenuated more than 20 dB below the
permissible value need not be reported.

FCC Part 24.238 Limit

(a) On any frequency outside a licensee’s frequency block, the power of any emission
shall be attenuated below the transmit power (P) by at least 43 + 10 log (P) dB.

(b) Compliance with these provisions is based on the use of measurement instrumenta-
tion employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz
bands immediately outside and adjacent to the frequency block a resolution bandwidth
of at least one percent of the emission bandwidth of the fundamental emission of the
transmitter may be employed. The emission bandwidth is defined as the width of the
signal between two points, one below the carrier center frequency and one above the
carrier center frequency, outside of which all emissions are attenuated at least 26 dB
below the transmitter power.

(c) When measuring the emission limits, the nominal carrier frequency shall be
adjusted as close to the licensee’s frequency block edges, both upper and lower, as the
design permits.

(d) The measurements of emission power can be expressed in peak or average values,
provided they are expressed in the same parameters as the transmitter power.
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4.4.2 Test Method

The BTS digital enclosure was configured via the BTS controller to enable the BTS3030 to trans-
mit at maximum power. Measurements were made on 1S-97 and 1S-864 channels at the bottom
and top of the licensed sub-bands in one, two and three carrier configurations. The following
spectrum analyzer settings were used for the measurement of the antenna port spurious emissions:

Adjacent 1MHz to indicated cellular band (Upper and Lower)

Resolution Bandwidth: 20 kHz (1 carrier), 30kHz (2 carrier), 50kHz (3 carrier)

Video Bandwidth: 50 kHz (1 carrier), 100kHz (2 carrier), 200kHz (3 carrier)
Video Average: 10 Averages

Span: 1 MHz

Attenuation: 30dB

Ref. Level: 35dBm

Ref. Level Offset: 31.2dB

All spectrum analyzer settings were coupled as per the manufacturers recommendations to
improve measurement time, without compromising data.

All other Spurious Emissions up to 20 GHz

Resolution Bandwidth: 1 MHz (1 carrier, 2 carrier, 3 carrier)

Video Bandwidth: 3 MHz (1 carrier, 2 carrier, 3 carrier)
Video Average: 10 Averages

Span: Set accordingly

Attenuation: 30dB

Ref. Level: variable

Ref. Level Offset: variable

Calibrated the cables and attenuator losses from 50MHz to 20GHz using a network analyzer with
401 sample points. The calibrated loss is the reference level offset on the spectrum analyzer.
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443 Test Setup
The set-up used for the BTS3030 Antenna Port Spurious Emission test is illustrated in Figure 7.

Ant.

BT33030

Dupleexer

[

................ BTS
Controller

Altenuator —

Spectrum Analyzer

48Vde

F—————————

Figure 7 : Test Setup for Spurious Emissions Measurement

4.4.4 Test Results

The frequency spectrum from 50 MHz to 20 GHz was scanned for emissions using the spectrum
analyzer settings outlined in the test method (Section 4.4.2). The BTS3030 complies with the
limit of -13 dBm. Table 10 shows the spurious emissions at the antenna port of the BTS3030 for 1
, 2and 3 1S-97 and 1S-864 carrier modes. The plots that follow show the spurious emissions in
one, two, and three carrier configuration. (For each configuration, only some samples of one, two
and three carriers are shown to reduce the number of figures).

Table 11 : Spurious Emissions at the BTS3030 1900 MHz Antenna Port

Spurious Emissions Level Margin to FCC Limit of -13
(dBm) dBm (dB/1MHz)
Frequenc
NiHD) L 2 3
carrier | carrier | carrier 1_ 2_ 3_
(20 kHz (30 kHz (s0kHz | carrier | carrier | carrier
RBW) RBW) RBW)
1929-1930% (lower adjacent -35.6 N/A -30.4 22.6 N/A 17.4
1MHz of band A)
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Spurious Emissions Level Margin to FCC Limit of -13
(dBm) dBm (dB/1MHz)
Frequenc
AT 1 2 3
carrier | carrier | carrier 1 2 3
(20 kHz (30 kHz (50 kHz carrier carrier carrier
RBW) RBW) RBW)
1949-1950% (lower adjacent -37.4 -30.0 -30.3 24.4 17.0 17.3
1MHz of band B)
1990_19913 (upper adjacent -33.2 N/A -26.6 20.2 N/A 13.6
1MHz of band C)
1970_1971& (upper adjacent -32.2 -24.1 -28.8 19.2 11.1 15.8
1MHz of band E)
50 - 1000% (RBW=1 MHz) -32.05 -32.50 -31.67 19.05 19.50 18.67
1000 - 5000% (RBW=1 MHz) -22.16 -25.53 -24.36 9.16 12.53 11.36
5000 - 10000® (RBW=1 MHz) -23.13 -24.25 -24.93 10.13 11.25 11.93
10000 - 150002 (RBW=1 MHz) | -22.83 -22.56 -22.42 9.83 9.56 9.42
15000 - 20000® (RBW=1 MHz) -19.72 -20.37 -20.53 6.72 7.37 7.53

Notes: a Emission levels given in these ranges represents the worst case value over all the tested channels
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Figure 8 : Conducted Spurious Emissions - 1 Carrier, Channel 25 1S-97 (Lower adjacent 1

MHz)
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Figure 9 : Conducted Spurious Emissions - 1 Carrier, Channel 1175 1S-97 (Upper adjacent
1 MHz)
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Figure 10 : Conducted Spurious Emissions - 1 Carrier, Channel 25 1S-97 Close In
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Figure 11 : Conducted Spurious Emissions - 1 Carrier, Channel 1175 1S-97 Close In
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Figure 12 : Conducted Spurious Emissions - 1 Carrier, Channel 25 1S-97 (50MHz - 1GHz)
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Figure 13 : Conducted Spurious Emissions - 1 Carrier, Channel 25 1S-97 (400MHz - Upper
band Emissions)
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Figure 14 : Conducted Spurious Emissions - 1 Carrier, Channel 25 1S-97 (1928-1929MHz
Lower Band Emissions)
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Figure 15 : Conducted Spurious Emissions - 1 Carrier, Channel 1175 1S-97 (Upper Band
Emissions - 5 GHz)
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Figure 16 : Conducted Spurious Emissions - 1 Carrier, Channel 25 1S-97 (5 - 10 GHz)
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Figure 17 : Conducted Spurious Emissions - 1 Carrier, Channel 25 1S-97 (10 - 15 GHz)
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Figure 18 : Conducted Spurious Emissions - 1 Carrier, Channel 25 1S-97 (15 - 20 GHz)
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Figure 19 : Conducted Spurious Emissions - 3 Carrier, Chans 25, 50, 75 1S-97 (Lower adj
1MH?z)
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Figure 20 : Conducted Spurious Emissions - 3 Carrier, Chans 25, 50, 75 1S-97 Close In
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Figure 21 : Conducted Spurious Emissions - 3 Carrier, Chans 1125, 1150, 1175 1S-97 (Upper
adj 1IMHz)
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Figure 22 : Conducted Spurious Emissions - 3 Carrier, Chans 1125, 1150, 1175 1S-97 Close
In
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Figure 23 : Conducted Spurious Emissions - 3 Carrier, Chan 25, 50, 75 1S-97 (50 MHz - 1
GHz)
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Figure 24 : Conducted Spurious Emissions - 3 Carrier, Channels 25, 50, 75 1S-97 (400MHz -
Lower Band Emissions)
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Figure 25 : Conducted Spurious Emissions - 3 Carrier, Channels 25, 50, 75 1S-97 (1928-
1929MHz - Lower Band Emissions)
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Figure 26 : Conducted Spurious Emissions - 3 Carrier, Channels 1125, 1150, 1175 1S-97
(Upper Band Emissions to 5 GHz)
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Figure 27 : Conducted Spurious Emissions - 3 Carrier, Channels 25, 50, 75 1S-97 (5 GHz -10
GHz)
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Figure 28 : Conducted Spurious Emissions - 3 Carrier, Channels 25, 50, 75 1S-97 (10-15
GHz)
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Figure 29 : Conducted Spurious Emissions - 3 Carrier, Channels 25, 50, 75 1S-97 (15-20
GHz)
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4.5 Frequency Stability

45.1

Frequency Stability Requirements

FCC Part 2.1055

(a) The frequency stability shall be measured with variation of ambient temperature as
follows:

(1) From -30 to +50 centigrade for all equipment except that specified in subpara-
graphs (2) and (3) of this paragraph.

(b) Frequency measurements shall be made at the extremes of the specified temperature
range and at intervals of not more than 10 centigrade through the range. A period of
time sufficient to stabilize all of the components of the oscillator circuit at each temper-
ature level shall be allowed prior to frequency measurement. The short term transient
effects on the frequency of the transmitter due to keying (except for broadcast transmit-
ters) and any heating element cycling normally occurring at each ambient temperature
level also shall be shown. Only the portion or portions of the transmitter containing the
frequency determining and stabilizing circuitry need be subjected to the temperature
variation test.

(d) The frequency stability shall be measured with variation of primary supply voltage
as follows:

(1) Vary primary supply voltage from 85 to 115 percent of the nominal value for
other than hand carried battery equipment.

(2) For hand carried, battery powered equipment, reduce primary supply voltage
to the battery operating end point which shall be specified by the manufacturer.
(3) The supply voltage shall be measured at the input to the cable normally pro-
vided with the equipment, or at the power supply terminals if cables are not nor-
mally provided. Effects on frequency of transmitter keying (except for broadcast
transmitters) and any heating element cycling at the nominal supply voltage and at
each extreme also shall be shown.

(e) When deemed necessary, the Commission may require tests of frequency stability
under conditions in addition to those specifically set out in paragraphs (a), (b), (c) and
(d) of this section. (For example, measurements showing the effect of proximity to large
metal objects, or of various types of antennas, may be required for portable equip-
ment.)
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The frequency stability shall be sufficient to ensure that the fundamental emission stays within the
authorized frequency block.

45.2 Test Procedure

The test equipment was configured as shown in figure 28.

And.
BTS3030 — D
Cahle
s Duplexer Aﬂm‘:= I0dE VSA

I

| )

L — — 4 BET$ Condroller 10MHz Reference

GPS

Figure 30 : Test configuration for Frequency Stability

4.5.3 Frequency Results

Operating temperature for the BTS3030 1900 MHz is from -5°C to +50°C as specified in
NTDV6001_SDS System Design Specification. The frequency stability was measured at channel
1175 (1988.75MHz). The VSA set at 10 average.

Table 12 : Test results for Frequency Stability versus Power supply Voltage at 25C

Maximum Carrier Maximum Carrier
\oltage . ..
(Vdo) Frequency Deviation Frequency Deviation

(PPM) (Hz)
40 0.00264 2.64
48 nominal 0.00193 1.93
56 0.00162 1.62
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Table 13 : Test results for Frequency Stability versus Temperature at -48V operation

Maximum Carrier Maximum Carrier
Temperature - -
(C) Frequency Deviation | Frequency Deviation
(PPM) (H2)
-5 0.00590 5.90
0 0.00321 3.21
10 0.00549 5.49
20 0.00369 3.69
30 0.00392 3.92
40 0.00209 2.09
50 0.00261 2.61
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