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Tests performed in accordance to good engineering practices.



Test Voltages used.

Module test voltage supplied by the internal power supply unit of the repeater RPT900
PA Power supply details. Current load 1.54 Amps@28volts DC maximum

Make, Puls, Model ML30.102

Input voltage AC 100-240V (Wide Range), 47...63 Hz
Admissible limits: AC 85...264V (DC 85...375V)

Input current <0.6A (@ AC 100V, 30W Pout)

<0.25A (@ AC 240V, 30W Pout)

External fusing not required, unit provides internal fuse
(T3A15H, not accessible)

Transient immunity Transient resistance acc. to VDE 0160 / W2

Output voltage

DC 10-12V (set to 10 volts)

(adj. by front panel potentiometer, adj. range guaranteed);
with jumper: 12V £0.5%,

without jumper: 10V +£0.5%

Voltage regulation stat. <1% @ Vout = 10V

stat. <1.2% @ Vout = 12V,

dyn. £+2.5% Vout over all

Ripple Noise (Spikes)

<2mVPP (200kHz bandwidth., 50 Q measurement.)
<10mVPP (20MHz bandwidth., 50 Q measurement.)
Over-voltage protection. (OVP) <18V

Rated continuous loading at convection cooling:

max. lout = 3A @ Vout = 10V,

max. lout = 2.5A @ Vout = 12V,

» power reserve 25%-40% (depending on Vin);

Overload behaviour Straight V/I characteristic (depending on Vin);
Protection Unit is protected against (also permanent)
short-circuit, overload and open-circuit.

Certification Approvals

The PSU complies with all major safety approvals for EU (EN 60950,

EN 60204-1, EN 50178), USA (UL 60950, E137006, UL508 LISTED, E198865),
Canada (CAN/CSA-C22.2 No 60950 [CUR],CAN/CSA-C22.2 No. 14 [CUL]),
CB Scheme (IEC 60950). NEC Class 2 Power Supply and Hazardous Location
Class | Div. 2 (UL 1604)

Tests performed in accordance to good engineering practices.



Test Voltages used.

PA test voltage supplied by the internal power supply unit of the repeater RPT900
PA Power supply details. Current load 1.5 Amps@10volts DC maximum

Make, Puls, Model ML70.00

Input voltage AC 100-120/220-240V (switchable), 47...63Hz
(AC 85...132V / AC 184...264V, DC 220...375V)

Input current <1.6A (@ AC 100V, 72W Pout)

<0.8A (@ AC 220V, 72W Pout)

External fusing Not required, unit provides internal fuse
(T3A15H, not accessible)

Output voltage

Voltage set to 28 volts DC

DC 24-28V ad;,. by front panel potentiometer;
24.5V +0.5% at rated load

Voltage regulation stat. <1% Vout

dyn. < £2% Vout over all

Ripple/Noise <560mVPP (20MHz bandwidth., 50 Q measurement.)
Over-voltage protection. (OVP) <40V

Rated continuous loading up to 3A @ 24V /2.6A @ 28V (convection cooling)
Overload behaviour

PULS Overload Design™: No switch-off at

overload/short-circuit, instead: up to 1.5 - Irated.

So you need no oversizing to start awkward loads.

Protection Unit is protected against (also permanent) short circuit,
overload and open-circuit.

Certification Approvals
The PSU complies with all major safety approvals for EU
(EN 60 950, EN 60204-1, EN 50178), USA (UL 60950, UL508 LISTED),

Canada (CAN/CSA-C22.2 No 60950 [CUR], CAN/CSA-C22.2 No. 14 [CUL]),
CB Scheme (IEC 60950). NEC Class 2 Power Supply

Tests performed in accordance to good engineering practices.



DC voltage of Power Amplifier (PA) | 28.5 DC volts

Current level of PA 770 Milliamps

Power output of PA "+30dBm Composite two tones

Input power into the Repeater "-68dBm composite at maximum gain setting of 95dB

Output power can be adjusted from 0.0dBm to +30dBm internally only, depending on the
required application.

HP Agilent Radar RF pin diodes (Limiter Diodes) protect the receiver front end and IF stages from strong
pulsed signal causing saturation.

Carefully adjusted antenna systems in terms of Antenna Isolation and signal levels are required so the system
cannot operate in a saturation mode.

FCC: Part 2.1051 Spurious Emissions and 1.M.D.
TWO TONE TEST SET-UP CDMA/TDMA/GSM

Input level two tones at -68dBm each, for rated power output 2 tones of +27dBm each.
All tests taken at +20 degrees Celsius.

SIGMAL GEMERATOR
Rohde & Schwarz
Model SMED3
Serial Mo, 84DE39/034
Calibrated by Agilent
Ref 8406T73-026

22 Feb - 2005
881.82 Mhz
ouT IMLIMNE ATTEMUATOR
68dBim 50 OHM 30dB +0.5dB
Power z = cable loss
Combiner
-3dB 0 to 100d8
HF Step Attenuator
Sarial 282TA1TTGEES
 Aglem 125737 3 Apr 20906
of 51.5 dEm sArten 35 45
“ |Marker
SIGNAL GEMERATOR 8518216859 MHz
Rohde & Schwarz a7 'al dBm =

Model SMTO3
Serial No, 826915/005
Calibrated by R&S
Ref 24961 July 2004

Tests performed in accordance to good engineering practices.



Spectrum analyzer screen shot of the downlink pass band, in-band and immediately
adjacent.

Transmit Power 1 watt (P) = 43+10log(P)=

Screen Shot displaying Two Tones in the Middle of the Down-Link Pass-band

5 Agilent  12:57:37 3 Apr 2006

tef 51.5 dBm #Atten 35 dB
Marker
881.821859 MHz
2781 -dBm

Typical IMD=>50dBc @ Rated Power out-put (30dBm Composite)
In-put Signals to splitter, -65dBm + (-3dBm Splitter) to Repeater = 95dBm Gain

Spectrum analyzer shot of the down-link pass band.

Tests performed in accordance to good engineering practices.



51.5 dBm

#YBH

Down-link lower edge of band pass

1.5 dBm #At
Marker
893.756532 MHz

27-18-dBm

Down-link upper edge of band pass

Tests performed in accordance to good engineering practices. 6



1.5 dBm #Att
Marker
8231964824 MH=z: :
27.1 dBm W

1 dBm

Up-link lower edge of band pass

i Agilent  13:56:11 3 Apr 2066

i #Att

Marker

845.825376 MH=z
27.11Bm

Up-link upper edge of band pass

5 Agilent  99:33:47 16 Jul 2606

dBm Atte
Sweep Time
765.6-ms

Plot displaying greater intermodulation products at the enhancer out-put terminals equal to -
44.35dBW

Tests performed in accordance to good engineering practices.



INTERMODULATION FRODUCT 850.808 BAA HHz CH CH 1 - 321
INFUT  TONEI CHNL INTERKDDULATION  REFERENCE PLANE

B.0808 nn
LOG HAGMITUDE vREF=0.006 dBm 15.888 dB/DIV

Fay
SELECT AREF 1

AREF
891.200088 MHz

(1-1)
B.880 db
.@aaaRe MHz

=

(1-2)
B.864 db
.2aaaRa MHz

=]

(1-3)
51.259 dB
.2aaaRa MHz

ril-4)
51.265 dB
.4B@AEE MHz

HARKER TO PEAK

ra

L Y. MORE

340.200 000 Mz B53.0808 PE@ HHz

Third Order 1.MD. Performance measured with
Vector Network Analyzer Anritsu model number VNA MS4623B 6 Gigahertz.
Serial number 031601, Calibrated September 2005

S21 TRAMSMISSION TRANSHISSION/REFLECTION CH 3 - 521
GROUP 1 REFEREMCE FLAME
A.A888 nm
POWER 0OUT »REF=0.888 dBn 20.888 dB/DIY
SELECT ~AREF 1
pRaaaaace ........... ........... ........... ........... ........... ...........
N N N N N N N N N ﬂREF
o : : : : : : : : : 840.80ARAA HHz
................................................................................................................... T
: : : : : : : : : A.AAA dBm
__________ i 43.dBC... B.BAAAGA HHz
B N N N N N N N N (1_2)
74.965 dEn
................................................................................................................... -G48 .AARRAER HMHz
(1-31
: : : : : : : : : 77.875 dbm
N T L 2”5 ........... e, SO o, SRS AU e -1.660000008 GHz
: : S3 : : : : : (1-4)
r : 5 : : 5 : 182.355 dBEm

-2.0200008688 GHz

HARKER T0O PERK

ik e G e it U ol okl

OZH.BEE BB HHz b.EBR QB9 BBE GHz

HORE

Spectrum Harmonics to 6 GHz Conducted. Measurements Performed with Vector Network Analyzer
Anritsu model number VNA MS462 at rated power output
Agilent Spectrum Analyzer model E4404B 6 Gigahertz. Serial number 031601

Third order 1.M.D. measurement from the repeater RPT900 reference to +30 dBm rated composite output
power

Tests performed in accordance to good engineering practices. 8



CDMA Performace.

Test Set-up for Repeater RPT900 Measuring CDMA Carrier

HEWLETT EQ4378 M 400 N i Agent 11:18:08 25 Por 2006
PADKARD 130 0F MEBLE BONAL GEWIRLTOR

enter

>
B848.4450000 MHz

b
DUT
REPEATER
RPT900

Il

CDMAI\ ]
SlGNAV e ._ .Iwh.*v.d.--.‘qu-

TYPICAL CDMA SIGNAL
FROM SIGNAL
SIGNAL GENERATOR
HP E4437B. ESG-DP 250kHZ - 4 GHz
OPTIONS, H97 UNS5,UN7, UNS,UNA UND
SERIAL NUMBER -US39230102 50 OHMS
CERT-MARCH-7-2005

o Aglent 12:46:28 26 Ape 2006

Marker "
848.489583 MHz |
26.54 dBm

NOTE: Signal at Upper Edge Pl st
of Passband of Repeater

MODEL E4404B ESA-9kHz- 6.7GHz
OPTIONS - 3,7, 9,11,19,27
SERIAL-6693185
CERT, JUNE 2006

Screen Shots From Agilent E4404B (9kHz - 6.7 GHz) Spectrum Analyzer

Tests performed in accordance to good engineering practices. 9




W Agilent  12:58:09 25 Apr 2086

863.250946 MHz |
26.6 dBm

f
W.,m.w‘-‘

e

#UBK 1 MHz

882615536 MH=
2581 dBm

#VBH 1 MHz

#UBH 1 MHz

#

Spectrum analyzer screen shot of
a 2000 CDMA 1S095 Spreading

SR1 at the lower band edge of the
Down Link pass band (869 MHz

to 894 MHz)

Spectrum analyzer screen shot of a

2000 CDMA 1SQO95 Spreading SR1
at the center of the Down Link pass
band. (869 MHz to 894 MHz)

Spectrum analyzer screen shot of a
2000 CDMA 1S095 Spreading SR1of
the upper edge of the Down Link
pass band. (869 MHz to 894 MHz)

Tests performed in accordance to good engineering practices.




t

Screen Shots From Agilent E4404B (9kHz - 6.7 GHz) Spectrum Analyzer

7 dBm #Atten
Marker
824163257 MHz
26.33 dBm

Spectrum analyzer screen shot of a
2000 CDMA 1S095 Spreading SR1 at
the lower band edge of the Up-Link
pass band (824 MHz to 849 MHz)

uwwﬂm”*””“”W

5 dBm Atten 30 dB

“ |Marker y‘w“‘ﬂm&w“M
!

834990530 MHz
25.22 dBm '

Spectrum analyzer screen shot of a
2000 CDMA 1SQO95 Spreading
SR1 at the center of the Up-Link
pass band. (824 MHz to 849 MHz)

#UBH 1 MHz #5ee

B
Marker
848489583 HHz |
26.54 dBm |"
| Spectrum analyzer screen shot of a
|" 2000 CDMA 1S095 Spreading SR1
abibsni i athion! at the upper edge of the Up-Link pass
band. (824 MHz to 849 MHz)

#VEHW 1 MHz  #5y

Tests performed in accordance to good engineering practices.
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Noise Figure Measurement Repeater RPT900

Noise Source, Anritsu model NC346B Precision. 0.010 — 18 Gigahertz

CHL: GAIN WB NOISE FIGURE  CH3:NODISE FIGURE CH 3 - NOISE FIG
LOG HAGNITUDE LOG_HAGNITUDE REFERENCE PLANE
YREF=8.000 dB YREF=8.000 dB B.0088 nn

208888 desDIV CHN3 ACTIVE S3.088 dB/DIV

1: 833.142657 HHz
6.177 dB

2: 833.999999 HHz
3.847 db

ki 836.857141 HHz
3.688 db

4 OFF

MARKER TO FEAK

HORE

333.080 BAB HMHz 337.080 BAB HHz

Vector Network Analyzer Anritsu model number VNA MS462
3B 9 kHz to 6 Gigahertz. Serial number 031601

Tests performed in accordance to good engineering practices.



Gain, Noise Figure, IP3 Distribution without in

System PA

Gain (dB) NF(dB) IP3 Level @Input (dBm)
BP DIPLEXER -1.5 1.5 6 -65
RF 2361 20 1.4 6 -66.5
SAW 1 -3 3 3 -46.5
RF2381 20 8 15 -49.5
MIXER RMS11F -7 7 13 -23.5
ADA 4643 134 4 -16 -10.1
SAW 2-70 MHz -18 18 -16 -28.5
AD 8367 42.5 6.2 -30.5
ADP-2-1-W -0.43 12
HMC 307 -6.5 6.5
HMC 307 -6.5 6.5
RMS 11F -7 7 15 -4
SAW 3 -3 3 -11.5
RF2381 22 3 23 -14.5
Total 65 dB 3.2dB 8dBm Output

Calculation = 3.2dB NF
Measurement typical = 5.2dB NF

Tests performed in accordance to good engineering practices.



RSS 131 Measurements

Pass Band Gain & 20 dB Occupied Band Width
Power Sweep

PASSBAND AND BANDWIDTH VERSES FREQUENCY RESPONSE

Agilent Spactrum analyzer
TRACKING GENERATOR
VARIABLE ATTENUATOR

= >~
T L7

DuT IMLIME ATTEMUATOR

AGILENT E4404B SET GAIN 85dB = 30.508 + CABLE LOSSES
SERIAL NUMBER ] FOR A TOTAL 31.5dB
MY44220519
INPUT SIGMAL
-65dBm

i Agllent  15:87:39 6 Jul 2006

Resolution Band Width 100kHz

Tests performed in accordance to good engineering practices.



Down-link 869 to 894MHz

RSS 131 Measurements

Pass Band Gain & 20 dB Occupied Band Width

Power Sweep

FPASSBAND AND BANDWIDTH VERSES FREQILUENCY RESPOMSE

Anilent spacirum analyzes

TRACKING GEMERATOR )
—, VARIABLE ATTEMUATOR

-
. pat
RS- I
| —
I"x .r"l - ff____.-'
T ~ DUt L INLINE ATTENUATOR
Agilent E44048 SET GAIN 9508 = 30.50B + CABLE LOSSES
SERIAL MUMBER FOR A TOTAL 31, 5dB
MY44220519
SIGMAL INPUT
-65dBm
Agilent 14:5%9:16 & Jul 2PaG

Rf Eli-'."_ dEim Atten 28 dB
Peak | Syeep Time
1.358 s

an 108 MH=z
481 pesd

Resolution Band Width 100kHz

Tests performed in accordance to good engineering practices.
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Up-link 824 to 849MHz

CDMA SIGNAL
Screen Shots From Agilent E4404B (9kHz - 6.7 GHz) Spectrum Analyzer

Conducted Spurious measurements at output terminals of Repeater.

Atten 15 dB

Low-band conducted spurious
emissions measured at output terminal
of RPT900 repeater at a rated power
output of (1watt) CDMA modulated
input signal

Start at 9KHz to 6 GHz

RBW 100KHz

High-band conducted spurious
emissions measured at output
terminal of RPT900 repeater at a
e | rated power output of (1watt)

BN 1 HHz __ #Sw CDMA modulated input signal.
Start 9 KHz to 6GHz

RBW 100KHz

Resolution Band Width 100 kHz

Tests performed in accordance to good engineering practices.
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Screen shot from Agilent E4404B (9KHz - 6.7 GHz) Spectrum Analyzer

GSM SIGNAL
Conducted Spurious measurements at output terminal of Repeater

i Agilent  11:58:57 14 Jul 2006

#Atten 20 dB

High-band 2 tone GSM conducted spurious emissions measured at
output terminal of RPT900 repeater at rated power output of (1 watt)
GSM modulated input signal.

Start 9KHz to 6 GHz - RBW 100KHz

Screen shot from Agilent E4404B (9KHz - 6.7 GHz) Spectrum Analyzer

Tests performed in accordance to good engineering practices.
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GSM SIGNAL
Conducted Spurious measurements at output terminal of Repeater

i Agilent  B:5@:33 14 Jul 2006

Atten 28 dB

Low-band 2 tone GSM conducted spurious emissions measured at output
terminal of RPT900 repeater at rated power output of (1 watt)
GSM modulated input signal.

Start 9KHz to 6 GHz — RBW 100KHz

Tests performed in accordance to good engineering practices.
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i Agilent  09:36:04 14 Jul 2006

Ref 17.5 dBm Atten 5 dB
Peak

Log

*UBH 1 MHz

Low Band 2 tone GSM input signal wave form
attenuated to -68dBm each of input of D.U.T

i Agilent  03:44:50 14 Jul 2006

Atten 260 dB

P
P
..-1||l||!1|r fl,

o ‘l }
) "
thr.jl 1 i | ]."..Iﬂ

N I
. I..Ir W, Iy

.
Ao LT
ik A
II|'|II,“.4'“Il"ll.-1ll'l||.-'li‘4h"J|r ' I

Low Band 2 tone GSM signal out put at rated power output

Tests performed in accordance to good engineering practices.



s Agilent  11:37:54 14 Jul 2006

Ref 5.5 dBm Atten 5 dB
F:l , E

1

#UBH 1 MHz

High Band 2 tone GSM input signal wave form
attenuated to -68dBm each of input to D.U.T

A Agilent  11:47:21 14 Jul 26866

1
1,"
]
r-.'ll.'I'Hri f
||.I|'| ,llln JI F‘Llr "lﬂi| ‘r"'lllﬁ_.ll"“m

Hi-Band 2 tone GSM signal out put at 1 watt power

Tests performed in accordance to good engineering practices.



GSM BAND-WIDTH MEASURMENTS UP-LINK

------ “ Agilent ©8:55:57 27 Jul 2006

ef —35.4 dBm Atten 5 dB
Ref Level
=35.40 dBm

- T M o i tlL o oPibadh o L
L R I SN LY | R R TNLY, b2 P PO T LT b "l|u'||r'*-' 4

) k WEH 1 MHz  #Sweep 3361 ns (40
GSM Signal from Signal Generator model HP E4437B
Note: sweep time increased for clarity and measurement purposes.

Tests performed in accordance to good engineering practices.



GSM BAND-WIDTH MEASURMENTS UP-LINK

s Agilent  @3:85:51 27 Jul 2006

dBm #HAtten 30 dB
Marker
824.400000 MHz
30.67 dBm

Log
16

= ) '-.u-"-l.
PRFSETaTRErs

#UBH 1 MHz

Spectrum analyzer screen shot of a GSM signal at the lower band edge of the
Up-link pass band. (824- 849 MHz)

Tests performed in accordance to good engineering practices.



GSM BAND-WIDTH MEASURMENTS UP-LINK

- Agilent  83:08:47 27 Jul 2086

dBm 80t te
Marker
835.8/5000 MH=
-12.14-dBm

Spectrum analyzer screen shot of a GSM signal at the center of the
Up-link pass band. (824- 849 MHz)

Tests performed in accordance to good engineering practices.
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GSM BAND-WIDTH MEASURMENTS UP-LINK

a5 Agilent  93:14:99 27 Jul 2086

36.5 dBm #Atten 30 dB
Center
19 1848.0000000 MH=z

dB/

Spectrum analyzer screen shot of a GSM signal at the upper-band edge of the
Up-link pass band. (824- 849 MHz)

Tests performed in accordance to good engineering practices.
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GSM BAND-WIDTH MEASURMENTS DOWN-LINK

i Agilent  89:19:24 27 Jul 2086

5.5 dBm #Atten 30 dB
Center
869.0000000 MH=

..-,-=.-'..--.r"'-~"'--*l.--'-.-‘-,.'r-.-'r‘l.-a.l‘"--"'-.'-.-'-'"-."'-.-"a"-

Spectrum analyzer screen shot of a GSM signal at the lower-band edge of the
Down-link pass band. (824- 849 MHz)

Tests performed in accordance to good engineering practices.
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GSM BAND-WIDTH MEASURMENTS DOWN-LINK

a5 Agilent  B9:26:19 27 Jul 2006

.5 dBm #Atten 30 dB
Marker
883.000000 MH=

38.2 dBm

Fret e e e e e T e

h
.,
¥

#UBH 1 MHz

LS
T,

L "#"-"'--.-.@ .'|_.i'k_.-.'\l.l"lr..ﬁr-._.lp\ﬂ T s |

#oneep 3481 ms
Ar

Spectrum analyzer screen shot of a GSM signal at the center of the

Down-link pass band. (869- 894 MHz)

Tests performed in accordance to good engineering practices.



GSM BAND-WIDTH MEASURMENTS DOWN-LINK

36.5 dBm #Htten 30 dB
Center
892.9000000 MH=z

#/BW 1 MHz

Spectrum analyzer screen shot of a GSM signal at the upper-band edge of the
Down-link pass band. (869- 894 MHz)

Tests performed in accordance to good engineering practices.
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GSM TWO TONE INTERMODULATION MEASUREMENTS

TWO TONE TEST GSM
FCC: Part 2.1051 Spurious Emission and 1.M.D.

Input level two tones (GSM modulated) at -68dBm each, for rated power output

2 tones of +27dBm.
All tests taken at +20 degrees Celcius

i Agilent  13:35:56 27 Jul 2006

#BH 1 MHz  #Sweep 1.2

Spectrum analyzer screen shot of a GSM two tone signal at the lower-band edge of
the Up-link pass band. (824- 849 MHz)

Tests performed in accordance to good engineering practices. 28



TWO TONE TEST GSM UP-LINK

i Agilent  13:05:82 27 Jul 2006

FH 48.5 dBm #Htten 25 dB
“a | Center
833.2500000 MH=

Spectrum analyzer screen shot of a GSM two tone signal at the mid-band edge of the
Up-link pass band. (824- 849 MHz)

Tests performed in accordance to good engineering practices. 29



TWO TONE TEST GSM UP-LINK

5 Agilent  13:15:53 27 Jul 2006

F-’r 48,5 dBm #Htten 25 dB
"% |Sweep Time

19 5939 ms
dB/

4

" B iy bl

I.r-.-".r.-.l"‘|.~.,\"-.-'u“-.-‘t""l"""""'l"""-'J”"" R A e
)

A

A =
| Sr———F = Sr———

#YBH 1 MHz #5weep DH3.E

Spectrum analyzer screen shot of a GSM two tone signal at the upper-band edge of
the Up-link pass band. (824- 849 MHz)

Tests performed in accordance to good engineering practices. 30



TWO TONE TEST GSM DOWN-LINK

i Agilent  14:16:27 27 Jul 2006

Spectrum analyzer screen shot of a GSM two tone signal at the lower-band edge of
the Down-link pass band. (869- 894 MHz)

Tests performed in accordance to good engineering practices.
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TWO TONE TEST GSM DOWN-LINK

5 Agilent  14:21:37 27 Jul 2006

ef 46.5 dBm #Atten 30 dB

Typa
Freq
Freg
Freg

Spectrum analyzer screen shot of a GSM two tone signal at the centerof the Down-
link pass band. (869- 894 MHz)

Tests performed in accordance to good engineering practices.



TWO TONE TEST GSM DOWN-LINK

s Agilent  14:42:81 27 Jul 2806 |

Fﬁ:eF 46.5 dBm #Atten 30 dB

T T Tl e 0]
. |I"--.-""l..l'"r"I1‘I|.|"r"-"-.-."'-'"'-'..lli"-.l‘-'- Jeoe b n-"'-.—.-"-"h"-h'l""“" e Al Vel !
] . )

Type
Freg
Freg
Frag

Spectrum analyzer screen shot of a GSM two tone signal at the upper-band edge of
the Down-link pass band. (869- 894 MHz)

Tests performed in accordance to good engineering practices. 33



