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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 1L 0242RUS1
Section 1. Summary of Test Results
Manufacturer: Communication Components
Mode No.: CE-1819-100 CDMA Cell Extender
Seria No.: None
Generdl: All measurements ar e tr aceable to national standards.

These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with FCC Part 24, Subpart E.

& New Submission & Production Unit

D Class |1 Permissive Change D Pre-Production Unit

THISTEST REPORT RELATES ONLY TO THE ITEM(S) TESTED.

THE FOLLOWING DEVIATIONS FROM, ADDITIONS TO, OR EXCLUSIONS FROM THE TEST
SPECIFICATIONS HAVE BEEN MADE.
See® Summary of Test Data’.

NVviAD

NVLAP LAB CODE: 100426-0

Nemko Dallas Inc. authorizes the above named company to reproduce this report provided it is reproduced in its entirety and for use by the company’s
employees only.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third parties.
Nemko Dallas Inc. accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made or actions based on this
report. Thisreport applies only to the items tested.
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Nemko Dallas

FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID:

PROJECT NO.: 1L 0242RUS1

Summary Of Test Data

PARA.

NAME OF TEST NO. SPEC. MEAS. RESULT
RF Power Output 24.232 100W <100W Complies
Occupied Bandwidth (CDMA) 24.238 | nput/Output Plot Complies
Occupied Bandwidth (GSM) 24.238 I nput/Output N/A N/A
Occupied Bandwidth (NADC) 24.238 | nput/Output Plot Complies
Spurious Emissonsat Antenna. | o 53g(3) | -13dBm | <-13dBm | Complies
Terminals
E‘rﬁi‘;sé:g‘gth of Spurious 24238(8) | L0 | <-13dBm | Complies
Frequency Stability 24.235 N/A N/A

Footnotes:

(1) Modulation characteristics were not tested since the E.U.T. processes but does

not produce a modulated waveform.

M easur ement uncertainty for each test configuration is expressed to 95% probability.
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Nemko Dallas

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

FCCID: PROJECT NO.: 1L 0242RUS1
Section 2. General Equipment Specification
Supply Voltage | nput: 115 VAC
Frequency Bands: Downlink: X] Block A: 1930-— 1945 MHz
X] BlockD: 1945— 1950 MHz
X] BlockB: 1950 1965 MHz
X] Block E: 1965 — 1970 MHz
X] Block F: 1970 - 1975 MHz
X] Block C: 1975 - 1990 MHz
Frequency Bands: Uplink: X] Block A: 1850-— 1865 MHz
X] BlockB: 1865— 1870 MHz
X] Block C: 1870 - 1885 MHz
X] BlockD: 1885- 1890 MHz
X] Block E: 1890 - 1895 MHz
X] Block F: 1895— 1910 MHz
CDMA GSM NADC
Type of M odulation and Designator: (%) (GﬁN) (DXW)
Output I mpedance: 50 ohms
) . Per channel: N/A W
RF Output (Rated): Uplink Tota: NA W
CDMA NADC
) . Per channe: 21.9W 2W
RF Output (Rated): Downlink Totd: 437W 4W
Freguency Trandation: FLEL FLF2 A
Software Duplexer Fullband
Band Selection: |:| |pE |:|
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 11 0242RUS1

Description of Modifications For Class Il Permissive Change

yot ApplicaP'®
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 11 0242RUS1

Modifications Made During Testing

ot ApplicaP'®
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Nemko Dallas FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 11 0242RUS1

Description of Operation

Communication Components Inc., Cell Extender products are designed to extend the range and
coverage area of CDMA / TDMA type base stations in PCS wireless communications.

System Diagram

BTS CELL
EXTENDER
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 1L 0242RUS1
Section 3. RF Power Output
NAME OF TEST: RF Power Output PARA. NO.: 2.1046
TESTED BY: Chinda PoyT Tidwell DATE: 5/14/01
Test Results: Complies.

M easur ement Data:

M odulation Per Channel Output Power Compasite Output Power
Type (dBm) (dBm)
Uplink CDMA N/A N/A
Downlink CDMA 43.4 46.4
Uplink NADC N/A N/A
Downlink NADC 33.3 36.3

Equipment Used:  1464-1065-1064-1045

M easurement Uncertainty: +/- 1.7 dB

Temperature: 22 °C
Relative 50 %
Humidity:
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCC ID: PROJECT NO.: 1L 0242RUS1
Section 4. Occupied Bandwidth
NAME OF TEST: Occupied Bandwidth (CDMA) PARA. NO.: 2.1049
TESTED BY: Chinda PoyT Tidwell DATE: 5/14/01
Test Results: Complies.
Test Data: See attached plot(s).

Equipment Used:  1464-1065-1064-1045

M easurement Uncertainty: +/- 1.7 dB

Temperature: 22 °C
Relative 50 %
Humidity:
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Nemko Dallas

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID:

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

PROJECT NO.: 1L 0242RUS1

Test Data—Occupied Bandwidth—CDMA

Data Plot Occupied Bandwidth CDM A

Test Equipment Used

Page 1 of 2
Job No.: 1L0242R Date: 5/14/01
Specification: Part 24 Temperature(°C): 22
Tested By: Chinda Poy Relative Humidity(%) 50
E.U.T. Cell Extender
Configuration:  Tx Full Power
[Sample Number:
Location: Lab2 RBW: Refer to plots
Detector Type: Peak VBW: Refer to plots

Complete
Preliminary

X

[Antenna: Directional Coupler:
Pre-Amp: Cable #1: 1045
Filter: Cable#2:
Receiver: 1464 Cable#3:
Attenuator #1 1604 Cable#4:
Attenuator #2: 1065 Mixer:
IAdditional equipment used:
Measurement Uncertainty: +/-3.6 dB

ATTEM 32AdE

EL 51. ZdBm 18d B~

18. 9HBm- Hz

rS)haparz | A

i
=
=

" . Mﬁm

CEMTERE 1. S94HBRAAGHZ SPAN 5. BEBEMHZz

¥REBW 36k Hz UBW 28kHz SWP

5@, Bms

Notes: OUTPUT SIGNAL CDMA (A-BLOCK )

DOWNL INK
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Nemko Dallas

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

FCCID: PROJECT NO.: 11 0242RUS1

Test Data—Occupied Bandwidth—CDMA

Data Plot Occupied Bandwidth CDM A

Page 2 of 2
Job No.: 1L0242R Date: 5/14/01
Specification: Part 24 Temperature(°C): 22
Tested By: Chinda Poy Relative Humidity(%) 50
E.U.T. Cell Extender

Configuration:  Tx Full Power

ATTEM 1HdE
EL @dBm 18d B~
18 SHBm- Hz
Aharst o, ity
FEF |[LUL
B dBm
e AR LA -.“ir L,-ﬁhww e
CEMTER 1.94B88BBGHz SPAM 5. BEEMHz
¥REW 36k Hz VBl 3B8kHz SWP 58. Bms
Notes: INPUT SIGNAL CDMA (A-BLOCK)
DOWNLINK
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Nemko Dallas

EQUIPMENT: CE-1819-100 CDMA Ceéll Extender
FCCID:

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

PROJECT NO.: 1L 0242RUS1

Test Data—Occupied Bandwidth—CDMA

Data Plot Occupied Bandwidth CDM A

Page 1 of 2
Job No.: 1L0242R Date: 5/21/01
Specification: Part 24 Temperature(°C): 22
Tested By: Chinda Poy Relative Humidity(%) 50
E.U.T. Cell Extender
Configuration:  Tx Full Power
[Sample Number:
Location: Lab2 RBW: Refer to plots
Detector Type: Peak VBW: Refer to plots

Test Equipment Used

Complete
Preliminary

X

[Antenna: Directional Coupler:
Pre-Amp: Cable #1: 1045
Filter: Cable#2:
Receiver: 1464 Cable#3:
Attenuator #1 1604 Cable#4:
Attenuator #2: 1065 Mixer:
IAdditional equipment used:
Measurement Uncertainty: +/-3.6 dB
ATTEM =28dE
FL E1. 3dEBEm ladgr

X
3

iy

o

M

CENTER 1.9825B0GHz SPAN 5. BABMHz
FBW 3@kHz VBl 2B8kHz SWP 58. Bms

Notes: OUTPUT SIGNAL CDMA (C-BLOCK )

DOWNL INK
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Nemko Dallas

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID:

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

PROJECT NO.: 1L 0242RUS1

Test Data—Occupied Bandwidth—CDMA

Data Plot Occupied Bandwidth CDM A
Page 2 of 2
Job No.: 1L0242R Date: 5/21/01
Specification: Part 24 Temperature(°C): 22
Tested By: Chinda Poy Relative Humidity(%) 50
E.U.T. Cell Extender
Configuration:  Tx Full Power
ATTEM 1HdE
FL BdBm 18d B~
FLEIE AT, | ,H
FEF |LUL R
B o Bm

st

CEMTER 1.982580GHz

FEW 38kHz

VBW 28kHz

SPAN 5. BABMHz
SWP 58, Bms

Notes:

INPUT SIGNAL CDMA (C-BLOCK )

DOWNL INK
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCC ID: PROJECT NO.: 1L 0242RUS1
NAME OF TEST: Occupied Bandwidth (NADC) PARA. NO.: 2.1049
TESTED BY: Chinda PoyT Tidwell DATE: 5/14/01
Test Results: Complies.

Test Data: See attached plot(s).

Equipment Used:  1464-1064-1065-1045

M easurement Uncertainty: +/- 1.7 dB

Temperature: 22 °C
Relative 50 %
Humidity:
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Nemko Dallas

EQUIPMENT: CE-1819-100 CDMA Ceéll Extender
FCCID:

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

PROJECT NO.: 1L 0242RUS1

Test Data—Occupied Bandwidth—TDMA

Data Plot Occupied Bandwidth TDM A

Page 1 of 2
Job No.: 1L0242R Date: 5/14/01
Specification: Part 24 Temperature(°C): 22
Tested By: Chinda Poy Relative Humidity(%) 50
E.U.T. Cell Extender
Configuration:  Tx Full Power
[Sample Number:
Location: Lab2 RBW: Refer to plots
Detector Type: Peak VBW: Refer to plots

Test Equipment Used

Complete
Preliminary

X

[Antenna: Directional Coupler:
Pre-Amp: Cable #1: 1045
Filter: Cable#2:
Receiver: 1464 Cable#3:
Attenuator #1 1064 Cable#4:
Attenuator #2: 1065 Mixer:
IAdditional equipment used:
Measurement Uncertainty: +/-3.6 dB

ATTEM 48dE

FEL El1. ZdBm 18d B~

18 SHBm- Hz
ST *

CENTER jf
1. 948000 AGHZ

A
o
A

'4@9’ \hqh““MuT

CEMTER 1.94B8000E8GHz SPAN SEH . BkHz
¥REW 38kHz UBW 238kHz SWP 58, Bms

Notes: OUTPUT SIGNAL TDMA (A-BLOCK )

DOWNL INK
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Nemko Dallas

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

FCCID: PROJECT NO.: 11 0242RUS1

Test Data—Occupied Bandwidth—TDMA

Data Plot Occupied Bandwidth TDMA

Page 2 of 2
Job No.: 1L0242R Date: 5/14/01
Specification: Part 24 Temperature(°C): 22
Tested By: Chinda Poy Relative Humidity(%) 50
E.U.T. Cell Extender

Configuration:  Tx Full Power

ATTEM 3BAdE
FL Z8. BdBm 18d B~

18. 9HBm Hz

P

L iR T
CENTER 1.340PB0EGHz SPAN 5B@. Bk Hz
¥REW 3Dk Hz UBW 3BkHz SWP 5B Bms
Notes: INPUT SIGNAL TDMA (A-BLOCK))
DOWNLINK
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Nemko Dallas

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID:

PROJECT NO.: 1L 0242RUS1

Test Data—Occupied Bandwidth—TDMA

Data Plot Occupied Bandwidth TDM A

Date: 5/21/01
Temperature(°C): 22

Relative Humidity(%) 50

Complete
Preliminary

Test Equipment Used

[Antenna:

Page 1 of 2
Job No.: 1L0242R
Specification: Part 24
Tested By: Chinda Poy
E.U.T. Cell Extender
Configuration:  Tx Full Power
[Sample Number:
Location: Lab2
Detector Type: Peak

RBW: Refer to plots
VBW: Refer to plots

Directional Coupler:

X

Pre-Amp: Cable #1: 1045
Filter: Cable#2:
Receiver: 1464 Cable#3:
Attenuator #1 1064 Cable#4:
Attenuator #2: 1065 Mixer:
IAdditional equipment used:
Measurement Uncertainty: +/-3.6 dB
ATTEM 48dE
FL El. 3dEBEm ladgr
il .
CEMTER
1. 982500BGHE
' N
/ f N
R 7 i\
// N
Mt \“mm

CENTER 1.982500BGHz
¥REW 38kHz

VBl 2B8kHz

SPAN 588 . BkHz
SWF 58, Bms

Notes: OUTPUT SIGNAL TDMA (C-BLOCK )

DOWNL INK
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Nemko Dallas

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID:

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

PROJECT NO.: 1L 0242RUS1

Test Data—Occupied Bandwidth—TDMA

Data Plot Occupied Bandwidth TDMA

Page 2 of 2

Specification: Part 24
Tested By: Chinda Poy

Job No.: 1L0242R

E.U.T. Cell Extender

Date: 5/21/01
Temperature(°C): 22
Relative Humidity(%) 50

Configuration: ~ Tx Full Pow

er

ATTEN 32dE
RL 2@ @dEm 18d B~
*
CENTER
1. 9$25PPaGH: Pl

v’

CENTER 1.9825008GHz

SPAN SERA . BkHz

¥RFBW 36k Hz LBW 38kHz SWP 5@, Bms
Notes:  INPUT SIGNAL TDMA (C-BLOCK )
DOWNLINK
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 11 0242RUS1

Section 5. Spurious Emissions at Antenna Terminals

NAME OF TEST: Spurious Emissions @ AntennaTerminals  PARA. NO.: 2.1051

TESTED BY: Chinda PoyT Tidwell DATE: 5/14/01
Test Results: Complies.
Test Data: See attached plot(s).

Equipment Used:  1464-1064-1065-1045

M easurement Uncertainty: +/- 1.7 dB

Temperature: 22 °C
Relative 50 %
Humidity:
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Nemko Dallas

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS

FCCID: PROJECT NO.: 11 0242RUS1

Test Data --- Spurious Emissions at Antenna Terminals

Data Plot SPURIOUSEMISSIONSAT ANTENNA TERMINALS

Page 1 of 2
Job No.: 1L0242R Date: 5/14/01
Specification: Part 24 Temperature(°C): 22
Tested By: Chinda Poy Relative Humidity(%) 50
E.U.T. Cell Extender
Configuration:  Tx Full Power
[Sample Number:
Location: Lab2 RBW: Refer to plots
Detector Type: Peak VBW: Refer to plots

Test Equipment Used

Complete
Preliminary

X

[Antenna: Directional Coupler:
Pre-Amp: Cable #1: 1045
Filter: Cable#2:
Receiver: 1464 Cable#3:
Attenuator #1 1064 Cable#4:
Attenuator #2: 1065 Mixer:
IAdditional equipment used:
Measurement Uncertainty: +/-3.6 dB
ATTEM ZAdE MR —-28. 13dEm
FL 41. 2dBm l@d B~ 453 . BMHz
18 SHBm- Hz
MR
45316 MHz
—-Z28]13 ¢EBEm
R
T T S P
START 20. @MHz STOP 1. ABBEGH=z
¥REW 18B8kHz VBW 1B88kHz SWP ZS5Ams

Notes: 30MHz-1GHz

MARKER INDICATE HIGHEST NOISE FLOOR READING
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Nemko Dallas

FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 11 0242RUS1

Test Data --- Spurious Emissions at Antenna Terminals

Data Plot SPURIOUSEMISSIONSAT ANTENNA TERMINALS

Page 2 of 2
Job No.: 1L0242R Date: 5/14/01
Specification: Part 24 Temperature(°C): 22
Tested By: Chinda Poy Relative Humidity(%) 50
E.U.T. Cell Extender

Configuration:  Tx Full Power

ATTEN 20dE MKR -18. E7dEBm
RL,48. BdEm 1@dB/ 3. 85GHz
5. 9hEm iz
MR
3|95 GH
-[8]E7 dEm
R
chuane Y T P PV RIS SV RSl i el
START 1. BBGHz STOP 20. BEGHz
#REW 1.@MHz  UBW 1.BMHz SWP 388ms

Notes: 1GHz-20GHz

MARKER INDICATESHIGHEST EMISSION
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Nemko Dallas

EQUIPMENT: CE-1819-100 CDMA Ceéll Extender
FCCID:

FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS

PROJECT NO.: 1L 0242RUS1

Test Data --- Spurious Emissions at Antenna Terminals

Data Plot Intermodulation CharacteristicsCDMA

Test Equipment Used

Page 1 of 1
Job No.: 1L0242R Date: 5/14/01
Specification: part 22 Temperature(°C): 22
Tested By: Chinda Poy Relative Humidity(%) 50
E.U.T. Cell Extender
Configuration:  Tx Full Power
[Sample Number:
Location: Lab2 RBW: Refer to plots
Detector Type: Peak VBW: Refer to plots

Complete
Preliminary

X

[Antenna: Directional Coupler:
Pre-Amp: Cable #1: 1045
Filter: Cable#2:
Receiver: 1464 Cable#3:
Attenuator #1 1064 Cable#4:
Attenuator #2: 1065 Mixer:
IAdditional equipment used:
Measurement Uncertainty: +/-3.6 dB
ATTEM 3HdB VAUG 1688
RL 51. AdBm 1EAd B~
DISKRLAY | LIME
=13 |8 dBEm
O
Y
F
wlwxﬁnw"ﬁfm‘*‘f\f' i . '*J%'" ‘J L:'-" ‘wnﬂ%

CEMTER 1.9388B8GH=z

¥REW Z8kHz

SPAM 15. BEMH=z
VEW Z8kHz SWP 58, Bms

Notes:

CDMA INTERMOD LOW BAND (OUT OF BAND)

DOWNLINK (A-BL

OCK )
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Nemko Dallas

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS

FCCID: PROJECT NO.: 11 0242RUS1

Test Data --- Spurious Emissions at Antenna Terminals

Data Plot Intermodulation CharacteristicsCDMA

Page 1 of 3
Job No.: 1L0242R Date: 5/21/01
Specification: part 22 Temperature(°C): 22
Tested By: Chinda Poy Relative Humidity(%) 50
E.U.T. Cell Extender
Configuration:  Tx Full Power
[Sample Number:
Location: Lab2 RBW: Refer to plots
Detector Type: Peak VBW: Refer to plots

Test Equipment Used

[Antenna: Directional Coupler:

Pre-Amp: Cable #1: 1045
Filter: Cable#2:

Receiver: 1464 Cable#3:

Attenuator #1 1064 Cable#4:

Attenuator #2: 1065 Mixer:

IAdditional equipment used:

Measurement Uncertainty: +/-3.6 dB

Complete
Preliminary

X

ATTEM SHdE LALG 188 MR —ZE6. 58dBm
FL 51. 8dBm 1@8d B~ 1. 99885GH=

24 4HBm- Hz

ODISKFLAY ) LINE

-13|8 dBm
0
L 1
WL
R

s

|
§

CEMTER 1.998BAGH=z SPAM 15. BEMHz
¥RBL 26kH=z VBKW 3B8kH=z SWP 50. Bms

Notes: CDMA INTERMOD UPPER BAND ( OUT OF BAND )

DOWNLINK ( C-BLOCK )
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Nemko Dallas

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID:

FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS

PROJECT NO.: 1L 0242RUS1

Test Data --- Spurious Emissions at Antenna Terminals

Data Plot CDMA BANDEDGE

Test Equipment Used

Page 1 of 1
Job No.: 1L0242R Date: 5/10/01
Specification: part 22 Temperature(°C): 24
Tested By: Chinda Poy Relative Humidity(%) 41
E.U.T. Cell Extender
Configuration:  Tx Full Power
[Sample Number:
Location: Lab2 RBW: Refer to plots
Detector Type: Peak VBW: Refer to plots

Complete
Preliminary

X

[Antenna: Directional Coupler:
Pre-Amp: Cable #1: 1043
Filter: Cable#2:
Receiver: 1464 Cable#3:
Attenuator #1 1065 Cable#4:
Attenuator #2: 1470 Mixer:
IAdditional equipment used:
Measurement Uncertainty: +/-3.6 dB
ATTEN ZAdE VAVG 180 MR —-15. 33dBm
FL 41. @dEBm 1Ad B~ 1. 93ARBAGHz
fﬁmﬂ Y ruﬁ\
i | \
R

CEMTER 1.93288B8GH=

¥FBW Z8kH=z

SPAM 5. BEAMHz
LVEW 3BkHz SWF 50. Bms

Notes: CDMA LOWER BANDEDGE ( DOWNLINK )

LAST AVALABLE CHANNEL (A-BLOCK )

CHANNEL 25 (1931.25MHz)
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 11 0242RUS1

Test Data --- Spurious Emissions at Antenna Terminals
Data Plot CDMA BANDEDGE

Page 1 of 1 Complete X
Job No.: 1L0242R Date: 5/21/01 Preliminary
Specification: Part 24 Temperature(°C): 22
Tested By: Chinda Poy Relative Humidity(%) 50
E.U.T. Cell Extender
Configuration:  Tx Full Power
[Sample Number:
Location: Lab2 RBW: Refer to plots
Detector Type: Peak VBW: Refer to plots

Test Equipment Used

[Antenna: Directional Coupler:

Pre-Amp: Cable #1: 1043
Filter: Cable#2:

Receiver: 1464 Cable#3:

Attenuator #1 1065 Cable#4:

Attenuator #2: 1470 Mixer:

IAdditional equipment used:

Measurement Uncertainty: +/-3.6 dB

ATTEM 3BdE VAUG 188 MR —14. 58dEm
FL 51. 8dBm 18dE~ 1. 990688 GHz

4. 4HBm Hz

CEMTER

1.3 E}W/Mﬁwj _L\
F

=

R \
iy Hh
et Tt
[y
T
R
CENTER 1.99BBAAGHz SPAM 5. BEAMHzZ
#RBW 3@k Hz UBIW 38kHz SWP 5@, Bms

Notes: CDMA UPPER BANDEDGE ( DOWNLINK )
LAST AVALABLE CHANNEL ( C-BLOCK )
CHANNEL 1175 (1988.75MHz)
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Nemko Dallas

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID:

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

PROJECT NO.: 1L 0242RUS1

Test Data --- Spurious Emissions at Antenna Terminals

Data Plot |ntermodulation Characteristics TDMA

Test Equipment Used

Page 1 of 1
Job No.: 1L0242R Date: 5/14/01
Specification: Part 24 Temperature(°C): 22
Tested By: Chinda Poy Relative Humidity(%) 50
E.U.T. Cell Extender
Configuration:  Tx Full Power
[Sample Number:
Location: Lab2 RBW: Refer to plots
Detector Type: Peak VBW: Refer to plots

Directional Coupler:
Cable#1: 1045

Cable#2:

Cable#3:

Cable#4:

Mixer:

[Antenna:

Pre-Amp:

Filter:

Receiver: 1464

Attenuator #1 1064

Attenuator #2: 1065

IAdditional equipment used:

Measurement Uncertainty: +/-3.6 dB

Complete
Preliminary

X

RTTEM ZBdB VAUG 1HEA MER =14, BAd Bm
EL 51. BdBEm 1Ad B~ 1. 92950@GH=z
*
DISHLAY |LIME
—12]8 dBEm
D
F
\ ﬁ
Ty LATE N . TR e T | g S v e = P
CENMTER 1. S93ERAGHZ SPAM 15 BAMHz
¥REBW ZB@kHz UEBW 2B8kHz SWP 58, Bms

Notes: TDMA INTERMOD LOWER BAND (OUT OF BAND )

DOWNLINK (A-BLOCK )
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Nemko Dallas

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID:

FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS

PROJECT NO.: 1L 0242RUS1

Test Data --- Spurious Emissions at Antenna Terminals

Data Plot |ntermodulation Characteristics TDMA

¥REW Z8kHz

CEMTER 1.99888GHz

VBW 3BkH=z

SPAM 15, BEMHz
SWP 50, Bms

Page 1 of 1 Complete X

Job No.: 1L0242R Date: 5/21/01 Preliminary
Specification: Part 24 Temperature(°C): 22
Tested By: Chinda Poy Relative Humidity(%) 50
E.U.T. Cell Extender
Configuration:  Tx Full Power
[Sample Number:
Location: Lab2 RBW: Refer to plots
Detector Type: Peak VBW: Refer to plots
Test Equipment Used
[Antenna: Directional Coupler:
Pre-Amp: Cable #1: 1045
Filter: Cable#2:
Receiver: 1464 Cable#3:
Attenuator #1 1064 Cable#4:
Attenuator #2: 1065 Mixer:
IAdditional equipment used:
Measurement Uncertainty: +/-3.6 dB

ATTEMN 26dE Ualc 1686 MKRE —15. B8dBm

FL 51. @dEm 1AadB~ 1. 99A55GH:

¥4 4HBmoHz
DISKLAY |LIME
=13 |8 dBEm
D
R
Lot L] -
Rt A A maT L Ll

Notes: TDMA INTERMOD UPPER BAND ( OUT OF BAND )

DOWNLINK ( C-BLOCK )
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 11 0242RUS1
Section 6. Field Strength of Spurious
NAME OF TEST: Field Strength of Spurious Emissions PARA. NO.: 2.1051
TESTED BY: Chinda PoyT Tidwell DATE: 5/21/01
Test Results: Complies.
Test Data: See attached table.

Equipment Used: 1016-1484-1485-1464-993

M easurement Uncertainty: +/- 1.7 dB

Temperature: 22 °C
Relative 48 %
Humidity:
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 11 0242RUS1

Test Data - Radiated Emissions - Uplink

ot ApplicaP'®
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 11 0242RUS1

Test Data - Radiated Emissions - Downlink

Field Strength of Spurious Emissions

Page 1 of 1 Complete X
[Job No.: 1L0242R Date: 5/21/01 Preliminary
Specification: PART 24 Temperature(°C): 22
Tested By: Chinda Poy Relative Humidity(%) 48
E.U.T. CELL EXTENDER
Configuration:  TX FULL POWER
Sample No:
Location: AC2 RBW: 1MHz Measurement
Detector Type: Peak VBW: 1MHz Distance: 3 m

Test Equipment Used

[Antenna: 993 Directional Coupler:
Pre-Amp: 1016 Cable #1: 1484
Filter: Cable#2: 1485
Receiver: 1464 Cable #3:
Attenuator #1 Cable #4:
Attenuator #2: Mixer:
IAdditional equipment used:
Measurement Uncertainty: ~_ +/-3.6dB
Frequency Meter Correction PreAmp Substitution ERP ERP Polarity Comments
Reading Factor Gain Antenna Gain
(MHz) (dBm) (dB) (dB) (dBd) (dBm) (mw)
3880 -35.8 40.4 333 8.0 -20.7 0.01 V
5820 -42.0 38.5 32.8 9.1 -27.2 0.00 V
7760 -35.3 40.4 33 9.4 -18.4 0.014322 \
9700 -46.8 40.4 36.1 10.5 -32.0 0.000637 \
11640 -48.0 -49.3 36.1 11.0 -122.4 0.000000 \
13580 -57.7 47.6 34.2 10.4 -33.9 0.000411 V
15520 -60.8 43.2 34.5 13.6 -38.5 0.00 \ NOISE FLOOR
17460 -60.3 47.0 34.7 11.7 -36.2 0.00 \ NOISE FLOOR
19400 -61.2 53.1 34.3 6.4 -36.1 0.000248 \ NOISE FLOOR
3880 -36.8 34.3 33.3 8.0 -27.8 0.001671 H
5820 -37.3 36.0 32.8 9.1 -25.0 0.003133 H
7760 -37.7 39.8 33 9.4 -21.5 0.01 H
9700 -47.8 42.6 36.1 10.5 -30.8 0.000836 H
11640 -47.5 46.0 36.1 11.0 -26.6 0.002208 H
13580 -59.0 50.8 34.2 10.4 -32.0 0.000638 H NOISE FLOOR
15520 -59.3 44.0 34.5 13.6 -36.2 0.000239 H NOISE FLOOR
17460 -60.3 50.5 34.7 11.7 -32.8 0.000528 H NOISE FLOOR
19400 -61.5 54.6 34.3 6.4 -34.8 0.000334 H NOISE FLOOR

Notes: Scanned to the 10th Harmonic
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 11 0242RUS1

Photographs of Test Setup
FRONT VIEW
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCC ID: PROJECT NO.: 1L 0242RUS1
Section 7. Frequency Stability
NAME OF TEST: Frequency Stability PARA. NO.: 2.1055
TESTED BY: TTidwell DATE:
Test Results: Complies.

M easurement Data: See attached table, l- ca b I e
St I MHz
o St tage:

M easurement Uncertainty: +/-1.6 dB

Equipment Used:

Lab Temperature: °C
Relative %
Humidity:
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Nemko Dallas

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

FCC ID: PROJECT NO.: 1L 0242RUS1
Section 8. Test Equipment List
ASSET Description Manufacturer Serial Number Cal. Cal.
Model Number Date Due
1464 Spectrum analyzer Hewlett Packard 3551A04428 01/02/01 01/02/02
8563E
993 Horn antenna A.H. Systems XXX 07/16/99 07/16/01
SAS-200/571
1016 AMPLIFIER HEWLETT PACKARD 2749A00159 05/24/00 05/24/01
8449A
1484 Cable 2.0-18.0 Ghz Storm N/A 05/25/00 05/25/01
PR90-010-072
1485 Cable 2.0-18.0 Ghz Storm N/A 05/25/00 05/25/01
PR90-010-216
1064 ATTENUATOR NARDA NONE CBU N/A
776B-20
1065 ATTENUATOR NARDA NONE CBU N/A
776B-10
1045 CABLE 2m Astrolab Inc. N/A 05/23/00 05/23/01
32027-2-29094-72TC
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 11 0242RUS1

ANNEX A - TEST DETAILS
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 1L 0242RUS1
| NAME OF TEST: RF Power Output PARA. NO.: 2.1046
Minimum Standard: Para. N0.24.232. Base stations are limited to 1640 watts peak

E.l.R.P. with an antenna height up to 300 meters HAAT. Inno
case may the peak output power of a base station transmitter exceed
100 watts.

M ethod Of M easur ement:
Detachable Antenna:

The peak power at antenna terminals is measured using an in-line peak power meter. Power
output is measured with the maximum rated input level.

Integral Antenna:
If the antenna is not detachable from the circuit then the Peak Power Output is derived from the
peak radiated field strength of the fundamental emission by using the plane wave relation GP/4p

R2 = E2/120p and proceeding as follows:

where,

P = the equivalent isotropic radiated power in watts

E = the maximum measured field strength in V/m

R = the measurement range (3 meters)

G = the numeric gain of the transmit antennain relation to an isotropic radiator
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Nemko Dallas

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID:

PROJECT NO.: 1L 0242RUS1

| NAME OF TEST: Occupied Bandwidth

PARA.NO.: 2.1047

Minimum Standard:

M ethod Of M easur ement:

CDMA

Spectrum analyzer settings:

RBW: 30 kHz
VBW: 3 RBW
Span: 5 MHz
Sweep: Auto

Para. No. 24.238(b). 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.

Mask: Set markersto -26 dB from peak of CW.

GSM

RBW: 3 kHz
VBW: 3 RBW
Span: 2 MHz
Sweep: Auto

Mask: Set markersto -26 dB from peak of CW.

NADC

RBW: 1 kHz
VBW: 3 RBW
Span: 1 MHz
Sweep: Auto

Mask: Set markersto -26 dB from peak of CW.
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 11 0242RUS1

| NAME OF TEST: Spurious Emission at Antenna Terminals PARA.NO.: 2.1051

Minimum Standard: Para. N0.24.238(a). On any frequency outside a licensee's
frequency block, the power of any emission shall be attenuated
below the transmitter power by at least 43 + 10 log (P) dB.

M ethod Of M easur ement:

Spectrum analyzer settings:

CDMA GSM

RBW: 1 MHz (> 1 MHz from Band Edge) RBW: 1 MHz (> 1 MHz from Band Edge)
RBW: 30 kHz (< 1IMHz from Band Edge) RBW: 3 kHz (< 1 MHz from Band Edge)
VBW: 3 RBW VBW: 3 RBW

Sweep: Auto Sweep: Auto

Video Avg: 6 Sweeps Video Avg: Disabled

NADC

RBW: 1 MHz (> 1 MHz from Band Edge)
RBW: 3 kHz (< 1 MHz from Band Edge)
VBW: 3 RBW

Sweep: Auto

Video Avg: Disabled

To demonstrate compliance at band edges the frequency of the input signal is set to the lowest
and highest assigned channel and the center frequency of the spectrum analyzer is set to the upper
and lower edges of the appropriate frequency block.
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 1L 0242RUS1
| NAME OF TEST: Field Strength of Spurious Radiation PARA. NO.: 2.1053
Minimum Standard: Para. N0.24.238(a). On any frequency outside a licensee's

frequency block, the power of any emission shall be attenuated
below the transmitter power by at least 43 + 10 log (P) dB.

Calculation Of Field Strength Limit

An example of attenuation requirement of 43 + 10 Log P is equivalent to -13 dBm (5 x 10°
Watts) at the antennaterminal. We determine the field strength limit by using the plane wave
relation.

GP/4pR* = E*/120p
For emissions £ 1 GHz:
G = 1.64 (Dipole Gain)

P = 10 Watts (Maximum spurious output power)
R = 3m (Measurement Distance)

- _ /30GP
R
5
E= V30x164x5x10° _ 0.016533V / m=84.4dBmV / m

3

For emissions > 1 GHz:
G =1 (Isotropic Gain)

P =1 x 10” Watts (Maximum spurious output power)
R = 3m (Measurement Distance)

E =84.4- 20Log~/164 =82.3dBnV / m@3m
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 1L 0242RUS1
| NAME OF TEST: Frequency Stability PARA. NO.: 2.1055 |
Minimum Standard: Para. No. 24.235. The frequency stability shall be sufficient to
ensure that the fundamental emission stays within the authorized
frequency block.

M ethod Of M easur ement:

Freqguency Stahility With Voltage Variation

The E.U.T. is placed in an environmental chamber and allowed to stabilize at +20 degrees Celsius
for at least 15 minutes. The frequency counter and signal generator are phase locked with the
same 10 MHz reference frequency by connecting the 10 MHz ref. out of the counter to the 10
MHz ref, in of the signal generator. With the voltage input to the E.U.T. set to 85% S.T.V., the
frequency is measured in 30 second intervals for a period of 5 minutes. This procedure is
repeated at 100% S.T.V. and 115% S.T.V.

Freguency Stahility With Temperature Variation

The input voltage to the E.U.T. is set to S.T.V. and the temperature of the environmental
chamber is varied in 10 degree steps from -30 degrees C to +50 degrees C. The E.U.T. is
alowed to stabilize at each temperature and the frequency is measured in 30 second intervals for a
period of 5 minutes.
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BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 11 0242RUS1

ANNEX B - TEST DIAGRAMS
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Nemko Dallas FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID: PROJECT NO.: 11 0242RUS1

Para. No. 2.985 - R.F. Power Output

_Modulated EUT Attenuator Spectrum
Signal Source Analyzer

Para. No. 2.989 - Occupied Bandwidth

Spectrum

EUT Attenuator
Analyzer

Modulated
Signal Source
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EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID:

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

PROJECT NO.: 1L 0242RUS1

Para. No. 2.991 Spurious Emissions at Antenna Terminals

Modulated
Signal Source

EUT

Arbitrary

Attenuator

Spectrum
Analyzer

Waveform
Generator

Modulated Signal
Source

EUT

Attenuator

Spectrum
Analyzer
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FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

EQUIPMENT: CE-1819-100 CDMA Cell Extender

FCCID:

PROJECT NO.: 1L 0242RUS1

Para. No. 2.993 - Field Strength of Spurious Radiation

3 METERS

E.U.T.

0.8 METER

SEARCH ANTENNA

NON-CONDUCTING
TURN-TABLE

VARIABLE
SEARCH
HEIGHT (1 TO 4 m)

Para. No. 2.995 - Frequency Stability

Climate Chamber

L=

TO TEST RECEIVER/SPECTRUM

ANALYZER

E.U.T. Attenuator

Signal
Generator

Variable Power
Supply

Frequency
Counter

10 MHz Reference
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