ANDREW corp. 2601 Telecom Parkway Richardson, Texas 75082

Propagator Production Testing

Rev 2, 4/18/2001 JLA

1.0 Scope
This document describes the procedures, equipment and set-ups required to
manufacture and test the model PCS1900-XX Propagator repeaters.

2.0 Test Equipment

Vector Network Analyzer , 100-10000MHz

CDMA Signa Generator, 1850-1990MHz

Vector Signal Analyzer, 1850-1990 MHz

Automatic Noise Figure Meter & Noise Source, 1850-1990MHz
Spectrum Analyzer, 100-10000MHz

Current Limiting Power Supply, 8-10 volts @10 amps
Oscilloscope, 100 MHz. 1 mv

VOM

PCS 1900 Rx Band Filter

PCS 1900 Tx Band Filter

Temperature Cycling Chamber, -50 to +100 degrees centigrade

3.0 Figureslllustrationsand Data Sheets

3.1 Amplifier Circuit Board Layout.
SeeFigure 3.1.

3.2 Amplifier Circuit Board Gain Test Set-Ups
Configure & Calibrate the VNA to measure gain (S21 and/or S12) and Return
Loss (S11 and/or S22) over the 1800 to 2050 M Hz range using 801 points and
-10 dBm test power level prior totesting. Figure 3.2 aisthe set-up for uplink
channel measurements and Figure 3.2b is the set-up for downlink channel
measurements.

3.3 Amplifier Circuit Board ACPR & AGC Test Set-Ups
Configure the CDMA signal generator to produce asimulated 1S-95 CDMA
signal with 18 active channels and configure the Vector Signal Analyzer (or
Spectrum Analyzer) to measure ACPR & integrated channel power prior to
testing. Figure 3.3 aisthe set-up for uplink channel measurements and Figure
3.3b isthe set-up for downlink channel measurements.

3.4 Amplifier Circuit Board Noise Figure Test Set-Ups
Configure the Automatic Noise figure Meter to measure noise figure over the
frequency range of 1850-1990 MHz. Figure 3.4 aisthe set-up for uplink
channel measurements and Figure 3.4b is the set-up for downlink channel
measurements.
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3.5 Diplexer Tuning & Electronic Assembly Gain & Return Loss Test Set-Ups.
See Figure 3.5a, 3.5b & 3.5¢c. Configure and calibrate the VNA to measure
gain (S21 and/or S12) and Return Loss (S11 and/or S22) over the 1800 to
2050 MHz range using 801 points and -10 dBm test power level prior to
testing. Figure 3.5a shows the test set-up for diplexer tuning. Figures3.5b &
3.5¢ show the test set-up for Gain & Return Loss measurements.

3.6 Electronic Assembly ACPR & AGC Test Set-Ups
Configure the CDMA signal generator to produce asimulated 1S-95 CDMA
signal with 18 active channels and configure the Vector Signal Analyzer (or
Spectrum Analyzer) to measure ACPR & integrated channel power prior to
testing. Figure 3.6ais the set-up for uplink channel measurements and Figure
3.6b isthe set-up for downlink channel measurements.

3.7 Electronic Assembly Noise Figure Test Set-Ups
Configure the Automatic Noise figure Meter to measure noise figure over the
frequency range of 1850-1990 MHz. Figure 3.7aisthe set-up for uplink
channel measurements and Figure 3.7b is the set-up for downlink channel
measurements.

3.8 Fina Functional Test Set-up
SeeFigure 3.8

3.9 Amplifier Circuit Board Data Sheet
SeeFigure 3.9

3.10 Electronics Assembly and Complete Repeater Data Sheet
See Figure 3.10

4.0 Testsand Procedur e Descriptions

4.1 Temper ature Cycling
After al electronic components have been installed on the amplifier circuit
board, the assembled board shall be subjected to 10 thermal cycles consisting
of a 30 minute dwell at —50 degrees centigrade and +100 degrees centigrade
with a 30 minute ramp time between temperature plateaus. The boards shall
be in a non-powered state.

4.2 Initial Amplifier Board Testing:
This testing sequence occurs after the amplifier circuit boards have completed
surface mount assembly and non operational temperature cycling. The
purpose of thistesting sequence is to confirm that the amplifier circuit board
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IS operating within the acceptabl e performance range and to complete the
initial adjustment of the board mounted trimmer pots. Proceed as follows:

421 Mount Amplifier Circuit Board in Amplifier Test Fixture. Remove
jumpers J3 & J5; set R10, R23, R30, R53, R59 & R78 tofull
CCW; if installed, set R32 & R49 to full CW.

4.2.2 Apply DC power; adjust voltage to 9 volts. Check and confirm that
green power good LED D7 isilluminated. Measure and record
current supplied to DUT. If red fault LED D6 isilluminated, then
disconnect DC power, remove amplifier circuit board and route to
the diagnosis and repair center.

4.2.3 When the following procedures call for measuring input return loss
of either amplifier channel it will be necessary to set trimmer pots
R30 & R53 to full CW and remove the 50 dB attenuator. The
trimmer pots and 50 dB attenuator must be returned to their initial
positions for gain measurements and subsequent adjustments.

4.2.4 Configure the test set-up per Figure 3.2afor uplink channel
measurements or Figure 3.2b for downlink channel measurements.
Carefully observe the gain and output return loss of both the uplink
and down link amplifier channels over the 1800 to 2050 MHz
range. The current settings will produce maximum amplifier
gains. The VNA display should show smooth monotonic sweeps
for al measured parameters. The minimum acceptable gainis 62
dB and the minimum acceptable return loss is 14 dB; over the
1850-1910 MHz band for the uplink amplifier, and over the 1930-
1990 MHz band for the downlink amplifier. Amplifier Boards
that do not meet the minimum performance specifications and/or
exhibit discontinuities in the sweep performance data should be
removed from the test fixture and routed to the diagnosis and
repair center.

425 Install jumpers J3 & J5; adjust R10 & R78 to set the gain of each
amplifier channel to 63 dB over the 1850-1910 MHz range for the
uplink amplifier and over the 1930-1990 MHz for the downlink
amplifier. If the 63 dB gain cannot be achieved in either or both
channels with the jumpersin place, skip the following high gain
setting resistor installation procedure for the subject channel (s) and
goto4.2.6.

Disconnect DC power. Remove jumpers J3 & J5; use the VOM to
measure the resistance between terminals 1 & 3 on pots R10 &
R78. Select two fixed resistors with val ues closest to the measured
resistances of R10 & R78. Install the resistor with the value
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closest to the measured resistance of R10 between the positive
terminal of C20 and the junction of C126 & L67. Install the
resistor with the value closest to the measured resistance of R78
between the positive terminal of C18 and the junction of C107 &
L56.

4.2.6 Reconnect DC power. Measure and record gains and return losses
over the 1850-1910 MHz range for the uplink amplifier and over
the 1930-1990 MHz for the downlink amplifier. The minimum
gain for each amplifier should be 63 = 1 dB and the return losses
should be 14 dB minimum. Re-install jumpers J3 & J5; now adjust
R10 & R78to set the gain of each amplifier to 53 dB. Measure
and record gain over the 1850-1910 MHz range for the uplink
amplifier and over the 1930-1990 MHz for the downlink amplifier.
The minimum gain for each amplifier should be 53 + 1 dB.
Disconnect DC power.

4.2.7 Reconfigurethe test set-up to measure ACPR & AGC action per
Figure 3.3a. Set the CDMA input signal level to the amplifier for
either the uplink or downlink channelsto -93 dBm and set the
center frequency to 1902.5 MHz of the uplink amplifier and/or
1982.5 MHz for the downlink amplifier. Connect DC power. Use
the VSA integrated channel power measurement function to
confirm the gain of both amplifier channelsis53+ 1 dB, i.e. the
amplifier output level should be —40 =+ 1 dBm. Remove jumper J3
and/or J5 and confirm that the amplifier gain of both channels
increases by 10 dB, i.e. output level should be—30+ 2 dBm. Use
the oscill oscope to monitor the output of the video amplifier (pin 6
of U7 or U18) of the RF amplifier channel under test while
adjusting R23 or R59 to increase the gain of the video amplifier.
Set the gain at alevel dightly below thelevel at which low level
sine wave oscillationsin the 1-10 MHz range are detectable on the
most sensitive input range for the oscilloscope. After setting the
video amplifier gain of both the uplink and downlink amplifiers,
incrementally increase the signal level in each amplifier until the
green RSSI LED (D5 and/or D10) turns on. Record the signal
level that triggers the RSSI LED for each amplifier channel.

4.2.8 After measuring and recording the RSSI turn-on level for each
amplifier channels set the ACG controlled output power level as
follows. Increasethe signal level into the amplifier until the output
power level is+16 dBm, then adjust the appropriate pot (R30 or
R53) to reduce the output power level to +12 dBm. Now increase
the input test power level by 16 dB and record the output power
level of each amplifier; the maximum level is +15 dBm. Reduce
the input test power level to provide a0 dBm amplifier output
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4.2.9

power level. Measure and record the ACPR for the three adjacent
carrier channels above and below the test frequency for both the
uplink and downlink amplifiers. Confirm that the ACPR levels do
not exceed —45 dBc at + 885KHz, -60 dBc at + 1.98 MHz and -50
dBcat + 2.25 MHz. Also measure and record the current sense
voltages at J2 for each amplifier channel. The sense voltage can be
converted to amplifier current using the formula, Current(ma) =
100 * (Sense Voltage - 0.3). Increase the input test signal level to
provide a AGC limited output power level of +12 dBm and
measure and record the ACPR as above of both the uplink and
downlink amplifiers. Again, measure and record the current sense
voltages for each amplifier channel.

Now briefly short circuit board point E30 to ground with a 15 (or
less) ohm, 1 watt leaded resistor; this should cause the over-current
fault (red) LED D6 to turn on and the DC voltage at E63 & E64 to
drop to O volts. Disconnect DC power from the amplifier circuit
board for 2 seconds, then reconnect. The red LED should turn off
when power is disconnected and the green power good LED D7
should turn on when power is reconnected. Now briefly short
circuit board point E33 and confirm the same scenario of events as
for the E30 short. Disconnect the DC power supply.

Reconfigure the test set-up to measure noise figure per Figure 3.4a.
Connect the DC power supply. Measure and record the noise
figure of both amplifier channels for both gain settings at 1903
MHz for the uplink amplifier channel and 1983 MHz for the
downlink amplifier channel.

4.3 Diplexer Tuning and Final Electronics Assembly Testing
The amplifier board and two diplexer boards are assembled into the top and
bottom el ectronic housings to form the el ectronics housing Assembly (PN#
740387). The purpose of this testing sequence isto tune the diplexer filtersto
the proper operating frequency bands and confirm all electrical performance
parameters are within the acceptabl e range.

43.1 REFERTO THE MANUFACTURING ORDER

432

PAPERWORK TO DETERMINE THE CORRECT DASH
NUM BER (Frequency Band) TO BE MANUFACTURED.

Configure the test equipment per the Diplexer Tuning Test Set-Up,
Figure 3.5a. Connect DC power and set the amplifier channels
gaintothe 63 dB position. Carefully review Figure 3.5ato
determine the locations of the uplink and downlink filters
(CAUTIONI!! each filter can be tuned to any frequency within the
PCS band; double check that the filters are tuned to the proper
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frequency). Tune the diplexer filters using the shorted resonator
phase technique to the appropriate frequencies as indicated in the

following table:

Repeater Dash # Uplink Tune Center Downlink Tune Center
Frequency (MHz) Frequency (MHz)
-AD 1855 1945
-BE 1875 1965
-FC 1895 1985

4.3.3 Configure the test equipment per Figure 3.5b for Uplink Gain and
Return Loss measurements and Figure 3.5¢ for Downlink Gain and
Return Loss measurements. Measure and record gain (S21 & S12)
and return loss (S11 & S22) over the 1800 to 2050 MHz frequency
range. Confirm that the gains and return losses meet the
requirements of the following table:

Dash# | Parameter Frequency Gain Regmt. S11 & S22
Range (MH2) (dB) (dB)
-AD 21 1850-1870 60+1 -14 max
-AD 21 1930-1950 -20 max NA
-AD S12 1930-1950 60+1 -14 max
-AD S12 1850-1870 -20 max NA
-BE 21 1870-1890 60+1 -14 max
-BE 21 1950-1970 -20 max NA
-BE S12 1950-1970 60+1 -14 Max
-BE S12 1870-1890 -20 max NA
-FC 21 1890-1910 60+1 -14 max
-FC 21 1970-1990 -20 max NA
-FC S12 1970-1990 60+1 -14 max
-FC S12 1890-1910 -20 max NA

4.3.4 Removejumpers J3 and J5 to configure the amplifiers for 53 dB
gain. Using the test set-up as described in paragraph 4.3.3,
measure and record gain (S21 & S12) and return loss (S11 & S22)
over the 1800 to 2050 MHz frequency range. Confirm that the
gains and return losses meet the requirements of the following

table:
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Dash# | Parameter Frequency Gain Regmt. S11 & S22
Range (MH2) (dB) (dB)
-AD 21 1850-1870 50+1 -14 max
-AD 21 1930-1950 -20 max NA
-AD S12 1930-1950 50+1 -14 max
-AD S12 1850-1870 -15 max NA
-BE 21 1870-1890 50+1 -14 max
-BE 21 1950-1970 -20 max NA
-BE S12 1950-1970 50+1 -14 Max
-BE S12 1870-1890 -20 max NA
-FC 21 1890-1910 50+1 -14 max
-FC 21 1970-1990 -20 max NA
-FC S12 1970-1990 50+1 -14 max
-FC S12 1890-1910 -20 max NA
4.3.5 Configurethe test set-up to measure ACPR & AGC action per

4.3.6

4.3.7

4.4Burn-In

Figure 3.6aor 3.6b. Using the appropriate test frequency as
indicated in the Table in paragraph 4.3.1, measure and record
output power level and amplifier current draw for input power
levels of =70 dBm to—-30 dBmin 10 dB steps. Re-adjust R30 &
R53 as necessary to obtain +11 dBm output power level for —40
dBminput power level with amplifiers set for 63 dB gain or —30
dBminput power level for amplifiers set for 53 dB gain. With the
amplifier channels configured for 63 dB gain, measure and record
the minimum input power level that causes the RSSI LEDs D5 &
D10 toturnon. Measure and record the ACPR for output power
levelsof 0dBmand +11 dBm. Confirm that the ACPR levels do
not exceed the requirements described in paragraph 4.2.7.

Configure the test set-up to measure Noise figure per Figure 3.4b.
With the amplifier channels configured for 63 dB gain, measure
and record the noise figure for the uplink and downlink amplifier
channels at the test frequencies described in the Table in paragraph
4.3.2.

SET THE GAIN OF THE AMPLIFIER CHANNELSTO THE
VALUE INDICATED ON THE MANUFACTURING ORDER
PAPERWORK.

The purpose of thistest isto screen out units subject to infant failure
mechanisms in a high temperature operational environment. Thistest also
stresses the power supply that is to be shipped with the unit. Thistestis
performed on the completely assembled unit. Place the completed unitina
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chamber where the ambient temperature is controlled at 45+5 degrees
centigrade. Both antenna faces should be covered with alow VSWR free
Space microwave absorber material to prevent undesired microwave
oscillations. Attach the power supply to each unit and plug the power supply
into a Ac power outlet. Confirm that the green power good LED isturned on;
if the green LED isnot on, or, the red fault LED is on the unit should be
disconnected from the power sources and routed to the diagnosis and repair
center. Leavethe unit in an operational state in the chamber for at least 10
hours. At the end of the 10 hour period, re-confirm that the green power good
LED isturned on; if the green LED isnot on, or, the red fault LED ison the
unit should be disconnected from the power sources and routed to the
diagnosis and repair center.

4.5 Final Oper ational Check
The purpose of thistest isto confirm that the DUT has retained functional RF
operational performance through all previous stresstesting. Configure atest
set-up per Figure 3.8. Usethe appropriate test signal frequencies as indicated
by the table in paragraph 4.3.2 to stimulate the DUT. Placethe DUT in
position in the measurement chamber. Confirm that the test signal level with
the DUT power off is—70+£3 dBm. Apply DC power to the DUT and confirm
that the test signal level increasesto —23+3 dBm for 53 dB gain unitsor -13+3
dBm for 63 dBm units. Rotate the repeater 180 degrees about its vertical axis
to check the other amplifier channel.
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Figure 3.1 Amplifier Circuit Board L ayout
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50 dB Attenuator

2601 Talacom Darlaniav Dir\harrlmr, Texas 75082
Vector Network
Analyzer, Agilent
8714ES or Equivalent
Port 1 Port 2
F
!_I{-I_\ IJ:LI C
UL DL +
Output Input DC Pwr Plug
Amplifier Circuit Board :
Test Fixture — —
Amp Channels
UL DL Current Sense Plug
Input Output
EI I:I Comi
uL
C

Notes: 1) Terminate DL Input & DL Output Ports with matched Loads

2) Cadlibrate VNA for 1800 to 2050 MHz with 801 points at -10 dBm test powe
3) Remove 50 dB Attenuator and set R53 full CW for Input RL measurement

Figure 3.2a Uplink Channel Gain & RL Measurement Set -
Andrew Contidential | nformation
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Vector Network
Analyzer, Agilent
8714ES or Equivalent

Port 1 Port 2
50 dB Attenuator
IJ:_I ,_I_J_-L‘
UL DL
Output Input DC Pwr Plug
Amplifier Circuit Board :
Test Fixture —
Amp Channels
UL DL Current Sense Plug
Input Output

Notes: 1) Terminate UL Input & DL Output Ports with matched Loads
2) Cadlibrate VNA for 1800 to 2050 MHz with 801 points at -10 dBm test
3) Remove 50 dB Attenuator and set R30 full CW for Input RL measure!

And Cont tial 1nf t
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. Vector Sign
CDMA Signal Anayzer A%i
Generator, Agilent i
’ E4406 E or E
E4433B or Equivalent 06 Eor Equi
RF Output
RF Input
Port Por:?u
30 dB Attenuator
UL DL
Output Input DC Pwr Plug
Amplifier Circuit Board :
Test Fixture —
Amp Channels
UL DL Current Sense Plug
Input Output

Andrew Conf|dent| | Informat
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Notes: 1) Terminate DL Input & DL Output Ports with matched Loads
2) Set-Up VSA to measure 1S-95 ACPR over the 1850-1990 MHz range

Figure 3.

tion :
a Uplink ACPR Measurement & AG(% Adjustmen
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Vector Signd
Analyzer, Agilent CDMA Signd
E4406 E or Equivalent Generator, Agilent
E4433B or Equivaent
RF Input RF Output
Port Port
30 dB Attenuator
UL DL
Output Input DC Pwr Plug
Amplifier Circuit Board —
Test Fixture —
Amp Channels
UL DL Current Sense Plug
Input Output
o o C

Notes: 1) Terminate UL Input & UL Output Ports with matched Loads
2) Set-Up VSA to measure 1S-95 ACPR over the 1850-1990 MHz range

Andrefrtgiireid38 IRwmAHIn ACPR M easurement & of%eC Adjustm
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Noise Diode

2601 Talacom Darlaniav Dichardenn Texas 75082
Automatic Noise Figure
Meter, Agilent 8970B
or Equivalent
Noise Source Input
Uplink Filter f
!—IE ,J:I_| |
UL DL +
Output Input DC Pwr Plug
Amplifier Circuit Board :
Test Fixture — —
Amp Channels
UL DL Current Sense Plug
Input Output
EI I:I Con

Notes: 1) Terminate DL Input & DL Output Ports with matched Loads
2) Measure and Record Noise Figure at 1903 MHz

3) Set Amplifier Channel Gain to 63 dB

‘HLI

Figure 3.4a Uplink Channel Noise Figure M easur ement Set
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son, Texas 75082

Automatic Noise Figure
Meter, Agilent 8970B
or Equivalent

Noise Source Input

Downlink Filter

il

UL

UL
Input

Output

o

Re
Noise Diode | Pow
a Curri
DL + -
Input DC Pwr Plug
Amplifier Circuit Board —
Test Fixture — ——
Amp Channels C
DL Current Sense Plug /
Output
|'|—'| Common
UL Ch
DL Cl

Notes: 1) Terminate UL Input & UL Output Ports with matched Loads
4) Measure and Record Noise Figure at 1983 MHz
5) Set Amplifier Channel Gainto 63 dB

Andrew

Figure_ 3.4b Downlink Channel Noise Fi
onfidential I nformation

gure M easurement Se
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Vector Network
Analyzer, Agilent
8714ES or Equivaent

Port 1 Port 2

(o) () Ol® © (o)
UL Output DL Input

© (M (M o () o ©

/

Connection on back —

sideof DUT | DC Pwr Plug
Electronics Assembly
—
—
Amp Channels
® (8] e Q o () ® Current Sense Plug

UL Input DL Output
() o o |® © )

Notes: 1) Calibrate VNA for 1850 to 1990 MHz with 801 points at -10 dBm test power level.
2) Configure for shorted resonator phase shift tuning technique.
3) Set R30 & R53 full CW for Input RL measurement.

Andrew Confidential Ingjpe85a Diplexer Tuning T&&2&et-up
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Andrew Confi

e = = = 75082
Vector Network
Analyzer, Agilent
8714ES or Equivalent
Port 1 Port 2
o (M) Q©|o (o) o
UL Output DL Input
Connection on back — |
sideof DUT | DC Pwr Plug
Electronics Assembly
—
—
Amp Channels
® (& o Q o () © Current Sense Plug
UL Input DL Output
o () ® | © ()
50 dB Attenuator

Notes: 1) Calibrate VNA for 1850 to 1990 MHz with 801 points at -10 dBm test power level.
2) Remove 50 dB Attenuator and Set R53 full CW for Input RL measurement.
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A

4

Connection on back —
side of DUT

75082
Vector Network
Analyzer, Agilent
8714ES or Equivalent
Port 1 Port 2
50 dB Attenuator I
(3] © (S I IS () ()
UL Output DL Input
) DC Pwr Plug
Electronics Assembly
—
—]
Amp Channels
® (&) o Q o () ® Current Sense Plug
UL Input DL Output
(S) o) © | © ()

Notes: 1) Calibrate VNA for 1850 to 1990 MHz with 801 points at -10 dBm test power level.
2) Remove 50 dB Attenuator and Set R30 full CW for Input RL measurement.
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Parkway Richardson, T
_ Vector Signd
» AQ E4406 E or Equiv:
E4433B or Equivalent H
RF Output RF Input
Port Port
30 dB Attenuator
(o) (o) (I ) © (M)
UL Output DL Input
Connection on back —] L
side of DUT _ DC Pwr Plug
Electronics Assembly :
—
Amp Channels
© o © Q o © © Current Sense Plug
UL Input DL Output
(o) © Q@ |® () ©
¢

Notes: 1) Set-Up VSA to measure IS-95 ACPR over the 1850-1990 MHz range.
2) Configure Signal Generation for 1S-95 CDMA carrier with 18 active channels

Andrew Confidentialdfyqra®igs Uplink ACPR & AGE st Set-up
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Parkway Richardson,
. Vector Signd
, A E4406 E or Equiva
E4433B or Equivalent H
RF Output RF Input
Port Port
30 dB Attenuator
o © ®|0o (o) o
UL Output DL Input
%‘9 °© 9 o
Connection on back— || ha
side of DUT . DC Pwr Plug
Electronics Assembly
—
—
Amp Channels
© (] o Q e () ® Current Sense Plug
UL Input DL Output
o (o) (SR © )

Notes: 1) Set-Up VSA to measure IS-95 ACPR over the 1850-1990 MHz range.
2) Configure Signal Generation for 1S-95 CDMA carrier with 18 active channels
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ANDREW corp. , Texas 75082
Automatic Noise Figure
Meter, Agilent 8970B
or Equivalent
Noise Source Inout

(o) © (S ) (o) (o)
UL Output DL Input P
C

Connection on back — +
sideof DUT | DC Pwr Plug
Electronics Assembly
[
— —
Amp Channels
® (& o Q e () ® Current Sense Plug
UL Input DL Output

(o) () ©|o © ©
omi
Noise Diode UL
D

Notes: 1) Set Uplink Amplifier Channel Gain for 63dB.
2) Measure Noise Figure at the appropriate frequency asindicated in the Table in Paragraph 4.3..

Andrew Confipggiipld Bi7aN@is¥ink Channel Noise Figer@ZFest Set -up



ANDREW corp. Fexas 75082
Automatic Noise Figure
Meter, Agilent 8970B
or Equivalent
Noise Source Inout
Noise Diode I
(o) © (S ) (S) (o)
UL Output DL Input
Connection on back —
sideof DUT | DC Pwr Plug
Electronics Assembly
—
—
Amp Channels
® (S o Q o () ® Current Sense Plug
UL Input DL Output
(o) () ©|O © (o)

Notes: 1) Set Downlink Amplifier Channel Gain for 63dB.
2) Measure Noise Figure at the appropriate frequency as indicated in the Table in Paragraph 4.

Andrew Configgaipld B PN EY6Nlink Channel Noise Bi@iffe Test Set -L



RF Output
Port

CDMA Signd
Generator, Agilent

E4433B or Equivaent

ANDRFEW corn 2601 Telecom Parkway

Notes: 1) Use appropriate antenna patch.
2) Test Both Up & Down Links by Changing Repeater Orientation

Richardson, Texas 75082

Spectrum Ani
Agilent 856
Equivaler

RF Input
Port

B

<+— 2 Feet —P

L] <10" 5

//
| I

\

Andrew Confidential | nformation
Figure 3.8 Final Operational Test Set -up

\ Repeater
Under Test
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2601 Telecom Parkway

Richardson, Texas 75082

PCS 1900 “ PROPAGATOR” Side to Side Repeater

Amplifier Circuit Board Test Data

Mfg. Order # | | Mfg. Seq. # |

Procedur e Par agraph Reference Date | Values | Units | Regmt. Tech
4.1 Temp Cycling Cycles 10 min
4.2.2 Current Draw ma 800 max
4.2.2D7 Turnon Yes/No Yes
4.2.6 High Uplink Gain (min/max 1.85-1.91GHz)
4.2.6 High Downlink Gain (min/max 1.93-1.99GHz) 63£1
4.2.6 Uplink Output RL (1.85-1.91GH2)
4.2.6 Downlink Output RL (1.93-1.99GHz) _
4.2.6 Uplink Input RL (1.85-1.91GH?) dB ~14min
4.2.6 Downlink Input RL (1.93-1.99GHz)
4.2.6 Low Uplink Gain (min/max 1.85-1.91GHz)
4.2.6 Low Downlink Gain (min/max 1.93-1.99GHz) o3+l
4.2.7VSA 53dB UL Gain Check (1.85-1.91GH2)
4.2.7VSA 53 dB DL Gain Check (1.93-1.99 GH2)
4.2.7 VSA 63 dB UL Gain Check (1.85-1.91GH2) YesNo|  Yes
4.2.7VSA 63 dB DL Gain Check (1.93-1.99 GH2)
4.2.7 Max UL RSSI Sensitivity (1.85-1.93 GH2)
4.2.7 Max DL RSSI Sensitivity (1.93-1.99 GHz) -70 max
4.2.8 Uplink AGC Control Action (1.903 GHz) dBm
4.2.8 Downlink AGC Control Action (1.983 GH2) +15 max
4.2.8 UL +885kHz ACPR (0 dBm Output, 1.903GHz)
4.2.8 DL £885kHZ ACPR (0 dBm Output, 1.983GHz) dBc | -45max
4.2.8 UL Current Sense Voltage @ 0 dBm Output
4.2.8 DL Current Sense Voltage @ 0 dBm Output Volts | 3.0max
4.2.8 UL +885kHz ACPR (13 dBm Output, 1.903GHz)
4.2.8 DL +885kHz ACPR (13 dB m Output, 1.983GHz) ddc | -45max
4.2.8 UL Current Sense Voltage @ 13 dBm Output
4.2.8 DL Current Sense Voltage @ 13 dBm Output Volts | 3.2max
4.2.8 UL Over-current Circuit Operation
4.2.8 DL Over-current Circuit Operation Yes/iNo ves
4.2.9 Uplink Noise Figure (1.903 GHz)
4.2.9 Downlink Noise Figure (1.983 GH2) dB 3 max
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Figure 3.9 Amplifier Circuit Board Data Sheet.

PCS 1900 “ PROPAGATOR” Side to Side Repeater

Electronics Assembly & Completed Repeater Test Data
Page 1 of 2

| Mfg. Order #| | Model # | PRB-1900- | Serial #]

Refer ence Procedur e Par agraph 4.3.3, 60 dB Gain Response Par ameters:

Dash# | Parameter | Frequency Min/Max Gain Max RL S11&
Range (MHz) | GainVaue | Regmt. Value | S22 (dB)
(dB) (dB) (dB)

21 60 +/- 1 -14 max

21 -20 max NA

S12 60 +/- 1 -14 max

S12 -20 max NA

Tech: | Date |

Refer ence Procedur e Par agraph 4.3.4, 50 dB Gain Response Par ameters:

Dash# | Parameter | Frequency Min/Max Gain Max RL S11&
Range (MHz) | GainVaue | Regmt. Value | S22 (dB)
(dB) (dB) (dB)

21 50+/-1 -14 max

21 -20 max NA

S12 50+/-1 -14 max

S12 -20 max NA

Tech: | Date: |
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ANDREW corp.

2601 Telecom Parkway

Richardson, Texas 75082

PCS 1900 “ PROPAGATOR” Side to Side Repeater
Electronics Assembly & Completed Repeater Test Data

Page 2 of 2

Mfg. Order #

Model #

PRB-1900-

Serial #

Refer ence Procedur e Par agraph 4.3.5, Amplifier AGC Action and Current Draw:

UL Test Freq: (MHZ) | DL Test Freq: (MH2)
I nput Power UL Output UL Current DL Output DL Current
(dBm) Power (dBm) Sense (volts) Power (dBm) Sense (volts)
-70
-60
-50
-40
-30
UL RSSI Level: (dBm) DL RSSI Level (dBm)
Tech: | Date: |
Refer ence Procedur e Paragraph 4.3.6, Amplifier Noise Figure:
UL Noise Figure: (dB) | DL Noise Figure: (dB)
Tech: | | Date: |
Refer ence Procedur e Paragraph 4.4, Burn-In:
Duration (hrs): Tech: Date:
Refer ence Procedur e Par agraph 4.5, Final Operational Check:
Unit Gain (dB) | UL On Level DL OnlLevel | 50dB Regmt. | 60 dB Regmt.
-23+3 -13+3
Tech: Date:
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