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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

Section 1. Summary of Test Results

Manufacturer: Communication Components Inc.

Model No.: CE-1819-20

Serial No.: 2380

General: All measurements are traceable 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.

|E New Submission |E Production Unit

|:| Class II Permissive Change |:| Pre-Production Unit

\:I:D Equipment Code

THIS TEST 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”.

NVIAD

NVLAP LAB CODE: 100351-0

TESTED BY: DATE:

Kevin Carr, Technologist

TECHNICAL REVIEW: DATE:
Tom Tidwell, Wireless Group Manager

KTL Ottawa 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. KTL Ottawa 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. This report applies only to the items tested.
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KTL Ottawa

EQUIPMENT: PCS Signal Enhancer

FCCID: NT3CE-1819-20

FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087

Summary Of Test Data
NAME OF TEST PARA. NO. SPEC. MEAS. RESULT
RF Power Output 24.232 100W 20W Complies
Occupied Bandwidth (GSM) 24.238 Input/Output Plot Complies
Spurious Emissions at Antenna 24.238(a) -13 dBm -13.33 Complies
Terminals
Field Strength of Spurious Emissions 24.238(a) -13 dBm Table Complies
E.LR.P.
Frequency Stability 24.235 N/A N/A N/A
Footnotes For N/A’s: F1-F1

Test Conditions:

Temperature: 20 °C
Humidity: 25%
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KTL Ottawa

EQUIPMENT: PCS Signal Enhancer

FCCID: NT3CE-1819-20

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087

Section 2. General Equipment Specification

Supply Voltage Input:

Frequency Range: Downlink:
Frequency Range: Uplink:
20 dB Bandwidth:

Type of Modulation and
Designator:

AGC Threshold:

Output Impedance:

Gain:

Max Input Power:

RF Output (Rated): Single:

Frequency Translation:

Band Selection:

120 VAC, 60 Hz

B-Band, 1950/ 1964.95 MHz
A/D-Band, 1930/ 1949.95 MHz

Not Applicable
Not Applicable
CDMA GSM NADC
(F9W) (GXW) (DXW)
Not Applicable
50 ohm

13 dB Nominal
+30 dBm
43.0 dBm

F1-F1 F1-F2 N/A

X [] []

Software  Duplexer  Fullband
Change Coverage

[] X

Page 6 of 33



KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087

EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

Description of Modifications For Class Il Permissive Change
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087

EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

Modifications Made During Testing
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

Theory of Operation

The CE-1819-20 is a bi-directional amplifier that can be mounted on the same mounting
structure directly underneath the micro-based station. The cell extender is specifically designed
for compatibility with the Ericsson RBS 2301 base station. The E.U.T. is designed to boost both
low power transceivers (both cells) provided with RBS 2301. The unit contains redundant low
noise amps, and higher power amps, it also contains an integrated power supply and
alarm/control circuitry to monitor the unit. The uplink direction is hard wired to the base station.

System Diagram

Tx1 /\/ PA /\/
av,; —»D—» N/ Tx1/RXA
" LNA "V R
nJ nJ

Tx2 /\/ PA /\/
//V/ LNA M o /
nJ nJ
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

Section 3. RF Power Output

NAME OF TEST: RF Power Output PARA. NO.: 2.985
TESTED BY: Kevin Carr DATE: January 18, 1999
Test Results: Complies.

Measurement Data:

Modulation Per Channel Output Power
Type (dBm)
Downlink GSM 43.0
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

ATTEM 1HBdE
FEL 43. BdBm 18d B
PROJECT: SROM0ET
RF POWER CUTPUT
CH. POWER ACROSS
. 27053 kHz B
CH. POVWER: 43.0 dBim
DEMSITY: -12.7 dBmMz
DCAILINE
| B-BAND
F
T
CEMTER 1.9554Z2Z5GH= SPAM 2. BEEMH=
¥FEBM 3. BkH=z LBk 3. BkH=z SWFP S5BBm=
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

ATTEM 1E@dE
FL 43. 8dBm 1@d B~

PROJECT: SRO10S7

RF POWER QUTPUT

e

CHAMMEL POVER ACROSS
270,83 kHz Bwy

TOTAL: 43.0 dBm

DEMZITY: -11.8 dBmMHz
DL IR

AD-BARND

CEMTER 1.3948888GH= SPAM 2. BEEMH=z
¥REW 3. BkH=z VEBW 3. BkHz SWP S5EBms=
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

Section 4. Occupied Bandwidth

NAME OF TEST: Occupied Bandwidth (CDMA) PARA. NO.: 2.917(c)

TESTED BY: DATE: | ::‘
Test Results: Complies/Does Not Comply. ‘%
Test Data: See attached graph(s). ‘ \Q
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KTL Ottawa

EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087

NAME OF TEST: Occupied Bandwidth (GSM)

TESTED BY: Kevin Carr

PARA. NO.: 2.917(c)

DATE: January 19, 1999

Test Results: Complies.

Test Data: See attached graph(s).
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

ATTEMN 1B8dEB
FL 42. BdBEm 18d B
PROJECT: BROM0S7
PCCURIED BARDWIDTH
arb. clk gpikes G
L QUTPUT SIGMAL
CJP PCVWER: 43.0 dBm
T Dot LI
\ bt B-BARND
R i \ ‘\
1
I
CEMTER 1.9558EBEGH=z SPAM 2. B8EMHz
¥FEEBMW 2. BkHz VEW 2. B8kHz SkP SEBms
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

¥ATTEMN B8dEBE
FEL Z9. @dBm 16d B

PROJECT: 8RO1037
QCCUPIED BAMNDWIDTH
5M

B-BARD

IMPUT SIGRAL

I POAYER: 29.0 dBEhd
Dol LINE

.It|l AT Ju...u

CEMTER 1.395500HEGH=z SPAM 2. 88BMHz
¥REW 3. B8kH=z VBW 3. BkH=z SWP SE8ms
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

ATTEM 1@dB
FL 43. BdBm 1684 B~
PROJECT: 8ROM0GT
atb. ok spikis pri. Clk ppikes OCCPIED BANDWIDTH
\ k M
AD-BAND
\ CUTPUT SIGHAL
CUF POVWER: 43.0 dBim
\ DL I,
R I | 1
!
I
CEMTER 1.94888H@GH= SPAM 2. BEEMH=z
*¥*REIM 3. BkH=z LB 3. BkH=z SWP S5EHm=
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

¥ATTEM AdE
FL 31.@dBm 18d B~
l _ PROJECT: 8ROM0ST
rb. clk spikes arl. clk splkes OCCLUPIED BAKNCWWIDTH
M
2D BAND
\ ] IMPLIT SIGRAL
IiP POWMVER: 31 .0 dBim
/ \ I \\ DAL INE
AR | [FRA
R i | | \
] ]
|
T T L T '|' v T T
CEMTER 1.948@AAGHz SPAM Z . AEAMH=z
¥REW 3. AkHz LB 2. BkHz SWP SEBms

Page 18 of 33



KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

NAME OF TEST: Occupied Bandwidth (NADC) PARA. NO.: 2.917(c)

TESTED BY: DATE:

Test Results: Complies/Does Not Comply.

Test Data: See attached graph(s). ' &
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KTL Ottawa

EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087

Section 5. Spurious Emissions at Antenna Terminals

NAME OF TEST: Spurious Emissions (@ Antenna Terminals PARA. NO.: 2.917(e)

TESTED BY: Kevin Carr

DATE: January 18, 1999

Test Results: Complies.

Test Data:

NAME OF TEST

WORST-CASE SPURIOUS LEVEL(dBm)

0 to 20 GHz spurious (Downlink) -14.67
Lower band edge spurious (Downlink) -15.17
Upper band edge spurious (Downlink) -13.33
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KTL Ottawa

EQUIPMENT: PCS Signal Enhancer

FCCID: NT3CE-1819-20

FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS

PROJECT NO.: 8R01087

¥ATTEMN 18dE
FEL 43. @dBm

MR —14. 67dBm
1Bd B Z.88GH=

Lol %MWW

3

START @Hz
#¥REW 1. OMHz

STOF 18. 8BGHz

VEBW 1. B@MH=z

SWP Z208ms

PROJECT: 8RO1037
B-BARMD, SPUR, EMISSIONS
5M

QP PCVWER: 43.0 dBm
Dol LINE

LIMIT: -13 dBm
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

¥*ATTEN BdE MKE =18, 93d Bm
FL 41. 4dBEm 18d B~ 19. BBGH=

PROJECT: BRO10ET
B-BAND, SPUR. EMISSIONS
(S
/P POWWER: 43.0 dBim
DML I

i}

R LIMIT: -13 dEM

CEMTER 15.B@AGH=z SPAM 16, BAGH=z
¥REW 1. B@MH=z VEBW 1. @MHz SWP ZBEAms
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

ATTEM 1G5d4E MER —15. BEdBm
FL 43. BdEm 18d B~ 2. F3GHz

PROJECT: 8RO10ET
SPURICUS EMISSIONS
AD BARND

ZSh

P POWER: 430 dBm
DAL IME

% LIMIT: -13 dBm

START BH=z STOP 18. 8BGH=
¥*REW 1. 6MH=z VEBKW 1. 8MH=z SWP ZBBms
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

¥ATTEM BdEBE MER =19, 2%dBm
FL 41. 4dBm 1@d B~ 19, FEGH=

PROJECT: SRO10S7
SPURICUS EMIZSIONS
AD-BAMD

5

QP POWWER: 43.0 dBm
Doz LRI

LIMIT: -1353 dlBim

START 18.BAGH=z STOFP Z26. BAGH=z
¥REW 1. B@MH=z VEBW 1. @MHz SWP ZBEAms
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KTL Ottawa

EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS

PROJECT NO.: 8R01087

ATTEM 1G5d4E
FL 43. BdEm 18d B~

MER —15. 23dBm

1. 9588080 GHz

PROJECT: 8ROM1057
LCwER BAND EDGE

B-BAMD
0P PCVWWER:43.0 dBm

DAL IME

LIMIT: -13 dBm

CEMTER 1.2958808GH=z
*¥*REW 3. BkH=z VEBKW 3. BkH=z

SPAM 1. 888MHz
SWP Z280ms

Page 25 of 33



KTL Ottawa

EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

FCC PART 24, SUBPART E

BROADBAND PCS REPEATERS

PROJECT NO.: 8R01087

ATTEM 1G5d4E
FL 43. BdEm

168d B~

MER —15. 17dBm
1. 938835 GH=z

PROJECT: 8ROM1057
LCwER BAND EDGE

e AD-BAND
arb. Elk spikgs P PCYWER: 43.0 cBm
I \ '\ DRI IR
AIAN AL
M
= Fi "
4 LIMIT: -13 clBim

CEMTER 1.2380808GH=z
*¥*REW 3. BkH=z

VEBKW 3. BkH=z

SPAM 1. 888MHz
SWP Z280ms
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

ATTEM 1E@dE MER =132, 23dBm
FL 43. 8dBm 1@d B~ 1. 9656883 5H=z

PROJECT: SRO10S7
B-BAMD

e |

k IIPPER BAMND EDGE
QP POWWER: 43.0 dBm
m— Doz LRI

R
LIMIT: -13 dBim
' I

CEMTER 1.39EEHEBEGH=z SPAM 1. BEAMH=z
¥REW 3. BkH=z VEBW 3. BkHz SWP Z8E8ms
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

ATTEM 1G5d4E MER —15. EYdBm
FL 43. BdEm 18d B~ 1. 9588080 GHz
PROJECT: 8RO1087
AD-BAND
arb. clk spikes 5
' 4 3 UPPER BAND EDGE
OIP POWER: 43.0 o
“ Hi \,\ DOWMLINK
1
= ' lit! ! _
! l] , h < LIMIT: -13 dBm
™| 1
|1
I '||
CENTER 1.95PB0BGHz SPAN 1. BBOMHz
*¥*REW 3. BkH=z VEBKW 3. BkH=z SWP Z280ms
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

Section 6. Field Strength of Spurious

NAME OF TEST: Spurious Emissions (@ Antenna Terminals PARA. NO.: 2.917(e)

TESTED BY: Kevin Carr DATE: January 20, 1999

Test Results: Complies.
The maximum field strength is 68.6 dBuUV/m @ 3m.

Test Data:
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KTL Ottawa

EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087

Test Data - Radiated Emissions - Downlink

Test Distance Range: Receiver: RBW(1 MHz) Detector:
(meters) : 3 A Tower HP 8566B VBW (3 MHz) Peak
Freq. Ant. Pol. Ant. Table RCVD Ant. Amp. Dist. Field Limit Margin
(MHz) ® (V/H) HGT. (deg.) Signal Factor Gain Corr. Strength (dBpV/m) (dB)
(m) (dBpV/m) (dB)** (dB)*** (dB) (dBuV/m)

3916.0 Hrn2 \ 68.4 36.0 -42.6 61.8 82.3 20.5
3916.0 Hrn2 H 70.2 36.0 -42.6 63.6 82.3 18.7
5874.0 Hrn2 \ 60.4 41.8 -44.5 57.7 82.3 24.6
5874.0 Hrn2 H 55.6 41.8 -44.5 52.9 82.3 29.4
7832.0 Hrn2 \ 37.9 45.6 -43.7 39.8 82.3 42.5
7832.0 Hrn2 H 36.5 45.6 -43.7 38.4 82.3 43.9
9790.0 Hrn2 \ 38.4 51.6 -44.4 45.6 82.3 36.7
9790.0 Hrn2 H 35.8 51.6 -44.4 43.0 82.3 39.3
11748.0 Hrn2 \ 28.8 41.3 -9.5 60.6 82.3 21.7
11748.0 Hrn2 H 27.6 41.3 -9.5 59.4 82.3 22.9
13706.0 Hrn2 \ 31.5 41.5 -9.5 63.5 82.3 18.8
13706.0 Hrn2 H 32.7 41.5 -9.5 64.7 82.3 17.6
15664.0 Hrn2 \ 32.2 42.3 -9.5 65.0 82.3 17.3
15664.0 Hrn2 H 33.8 42.3 -9.5 66.6 82.3 15.7
17622.0 Hrn2 \ 32.0 45.0 -9.5 67.5 82.3 14.8
17622.0 Hrn2 H 32.5 45.0 -9.5 68.0 82.3 14.3
19580.0 | SH50-1 \ 36.6 40.5 -9.5 67.6 82.3 14.7
19580.0 | SH50-1 H 37.6 40.5 -9.5 68.6 82.3 13.7

Notes:

The spectrum was search up to the 10™ harmonic of the fundamental frequency.
B/C = Biconical, B/L = Biconilog, L/P = Log-Periodic, H = Horn, D/P = Dipole
* Includes cable loss when amplifier is not used.

oK Includes cable loss.

O) Denotes failing emission level.

Note: Measurements incorporating distance correction where taken at 1 meter.
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KTL Ottawa

EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087

Photographs of Test Setup

FRONT VIEW

REAR VIEW
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

Section 7. Frequency Stability

NAME OF TEST: Frequency Stability PARA. NO.: 24.235
TESTED BY:

Test Results: Complies/Does Not Comply.

Measurement Data: Standard Test Frequency:
Standard Test Voltage:

W
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS

PROJECT NO.: 8R01087
EQUIPMENT: PCS Signal Enhancer

FCCID: NT3CE-1819-20

Section 8.

Test Equipment List

CAL EQUIPMENT MANUFACTURER | MODEL SERIAL LAST NEXT
CYCLE CAL. CAL.
1 Year Spectrum Analyzer Hewlett Packard 8565E FA000981 May 20/98 | May 20/99
1 Year Spectrum Analyzer-2 Hewlett Packard 8566B 1950A00400 | July 22/98 July 22/99
1 Year Spectrum Analyzer Hewlett Packard 85662A 1950A01177 | July 22/98 | July 22/99
Display-2
1 Year Quasi Peak Adaptor-2 Hewlett Packard 85650A 2251A00620 | July 22/98 July 22/99
Power Supply Astron VS-50M 8405071 NCR NCR
1 Year Attenuator Narda 765-20 9510 July 24/98 July 24/99
1 Year Attenuator Narda 768-10 9704 July 24/98 July 24/99
1 Year Attenuator Narda 768-10 9709 July 24/98 July 24/99
1 Year RF Millivoltmeter Rohde & Schwarz URVS5 FA000420 July 23/98 | July 23/99
1 Year Insertion Unit Rohde & Schwarz URV5-Z4 FA000905 July 23/98 | July 23/99
2 Year Horn Antenna EMCO #2 3115 4336 Oct. 30/97 Oct. 30/99
1 Year Low Noise Amplifier Avantek AWT-8035 1005 Aug. 4/98 Aug. 4/99
1 Year Low Noise Amplifier DBS Microwave DWT-13035 9623 Aug. 4/98 Aug. 4/99
1 Year Signal Generator Rohde & Schwarz SM1Q03 1084-8004-03 | July 23/98 | July 23/99
3 Year Standard Gain Horn Electro-Metrics SH-50/60-1 FA000479 July 29/97 July 29/00
1 Year Arbitrary Waveform Gen. | Sony/Tektronix | AWG2021 | 1310495 NCR NCR

NA: Not Applicable
NCR: No Cal Required
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
ANNEX A
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

ANNEX A

TEST METHODOLOGIES
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087

ANNEX A
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20
| NAME OF TEST: RF Power Output PARA. NO.: 2.985
Test Conditions: Standard Temperature & Humidity
Standard Test Voltage
Minimum Standard: Para. N0.24.232. Base stations are limited to 1640 watts peak

E.LLR.P. with an antenna height up to 300 meters HAAT. In no case
may the peak output power of a base station transmitter exceed 100
watts.

Method Of Measurement:
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/4n

R2 =EZ2/120m and proceeding as follows:

P= E’R? E*3?

— 30G 30G

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 antenna in relation to an isotropic radiator
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087

ANNEX A
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20
| NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.989
Test Conditions: Standard Temperature & Humidity
Standard Test Voltage
Minimum Standard: 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.

Method Of Measurement:
CDMA

Spectrum analyzer settings:

RBW: 30 kHz

VBW: > RBW

Span: 5 MHz

Sweep: Auto

Mask: Set markers to -26 dB from peak of CW.

GSM

RBW: 3 kHz

VBW: >RBW

Span: 2 MHz

Sweep: Auto

Mask: Set markers to -26 dB from peak of CW.

NADC

RBW: 1 kHz

VBW: >RBW

Span: 1 MHz

Sweep: Auto

Mask: Set markers to -26 dB from peak of CW.
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
ANNEX A
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

| NAME OF TEST: Spurious Emission at Antenna Terminals PARA. NO.: 2.991

Test Conditions: Standard Temperature & Humidity
Standard Test Voltage
Minimum Standard: Para. No.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.

Method Of Measurement:

Spectrum analyzer settings:

CDMA GSM

RBW: 1 MHz (> 1 MHz from Band Edge) RBW: 1 MHz (> 1 MHz from Band Edge)
RBW: 30 kHz (< IMHz from Band Edge) RBW: 3 kHz (< 1 MHz from Band Edge)
VBW: > RBW VBW: >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: > 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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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087

ANNEX A
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20
| NAME OF TEST: Field Strength of Spurious Radiation PARA. NO.: 2.993
Test Conditions: Outdoor Range
Standard Test Voltage
Minimum Standard: Para. No.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 antenna terminal. We determine the field strength limit by using the plane wave
relation.

GP/4rR? = E¥/120%
For emissions < 1 GHz:
G = 1.64 (Dipole Gain)

P =107 Watts (Maximum spurious output power)
R =3m (Measurement Distance)

- _306GP
R
-5
E= V30x 1.64x5x 107 _ 0.016533 V/ m=84.4 dBuV / m

3

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

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

E =844-20Log~1.64 =823dBuV | m@3m
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087

ANNEX A
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20
| NAME OF TEST: Frequency Stability PARA. NO.: 2.995

Test Conditions: As per measurement data.

Minimum Standard: Para. No. 24.235. The frequency stability shall be sufficient to
ensure that the fundamental emission stays within the authorized
frequency block.

Method Of Measurement:

Frequency Stability 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.

Frequency Stability 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
allowed to stabilize at each temperature and the frequency is measured in 30 second intervals for
a period of 5 minutes.
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
ANNEX B
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

ANNEX B

TEST DIAGRAMS
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KTL Ottawa

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087

ANNEX B
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20
Para. No. 2.985 - R.F. Power Output
Millivoltmeter
Modulated EUT Insertion 50 ohm
Signal Source Unit Load

Para. No. 2.989 - Occupied Bandwidth

EUT

Modulated
Signal Source

Attenuator

Spectrum
Analyzer
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KTL Ottawa FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087
ANNEX B
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20

Para. No. 2.991 Spurious Emissions at Antenna Terminals

Modulated
Signal Source =UT
Attenuator
Spectrum
Analyzer
Signal Generator
No. 1
Signal Generator 50 ohm Pad EUT
No. 2
Signal Generator Attenuator
No. 3
Spectrum
Analyzer
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KTL Ottawa

FCC PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 8R01087

ANNEX B
EQUIPMENT: PCS Signal Enhancer
FCCID: NT3CE-1819-20
Para. No. 2.993 - Field Strength of Spurious Radiation
3 METERS
SEARCH ANTENNA %
VARIABLE
0.8 METER EUT. SEARCH
NON-CONDUCTING HEIGHT (1 TO 4 m)
l.=—" TURN-TABLE

Para. No. 2.995 - Frequency Stability

Climate Chamber

E.U.T.

%

TO TEST RECEIVER/SPECTRUM

ANALYZER

Signal | | Variable Power
Generator Supply

Attenuator

Frequency
Counter

10 MHz Reference
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