Nemko Test Report: 3L0083RUS1

Applicant: ExCell RF, Inc.
6400 Windcrest Drive Suite # 1226
Plano, TX 75024

Equipment Under Test: Model 100-AS

(E.U.T.) SMR Band RF Repeater
FCC ID:

In Accordance With: FCC Part 90, Subpart |

Private Land Mobile Repeater

Tested By: Nemko Dallas Inc.

802 N. Kealy

Lewisville, TX 75057-3136
Authorized By: s

Tom Tidwell, Frontline Manager

Date: 5/16/03

Total Number of Pages: 37



Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

Table of Contents

Section 1. SUMMEArY Of TESE RESUILS .....cccuiiiiiiiiiie e 3
Section2.  General EQUIPDMENt SPECITICAION.......coviiiiieieieie e 5
Section 3. RF POWES OULPUL .......ceiiiieieiiee et e st e s anneennee s 7
Section4.  Occupied BanaWIth ............cooieiiiiiii s 8
Section5.  Spurious Emissions at Antenna TermMINEIS..........cocveeiieiieriieeiie e 13
Section 6. Field Strength of SPUrioUS EMISSIONS..........coiiiiiiiiieiciee e 24
Section 7. TeSt EQUIPMENT LS. ..coiiiiiiiie e 27
ANNEX A - TEST METHODOLOGIES ...... .ottt ettt nee e e 28
ANNEX B - TEST DIAGRAMS ...ttt ettt et e s s bt e e s s e e e e s aneeeeeanns 34

Page 2 of 37



Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

Section 1. Summary of Test Results

Manufacturer: ExCell RF, Inc.

Model No.: 100-AS

Serial No.: None

General: All measur ements ar e traceable to national standards.

These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with FCC Part 90, Subpart I.

& New Submission & Production Unit

D Class |1 Permissive Change D Pre-Production Unit

'A[M|P| Equipment Code

THISTEST REPORT RELATESONLY 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’.

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 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSI1
Summary Of Test Data
NAME OF TEST PARA. NO. SPEC. RESULT
RF Power Output 90.205 500 Watts ERP Complies
Audio Frequency Response TIA EIA-603.3.2.6 N/A N/A
Audio Low-Pass Filter Response TIA EIA-603.3.2.6 N/A N/A
Modulation Limiting TIA EIA-603.3.2.6 N/A N/A
Occupied Bandwidth 90.210 I nput/Output Complies
Spurious Emissions at Antenna 90.210 50+10log(P) Watts Complies
Terminals (-20 dBm)
Field Strength of Spurious 90.210 50+10log(P) Watts Complies
Emissions (-20 dBm)
Frequency Stability 90.213 N/A
Transient Frequency Behavior 90.214 N/A N/A

Footnotes For N/A’s:

(1) Sincethe E.U.T. does not contain modulation circuitry modulation testing was not

performed.

(2) Sincethe E.U.T. isnot akeyed carrier system, Transient Frequency Behavior was not

performed.
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Nemko Dallas

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSI
Section 2. General Equipment Specification
Transmitter
Supply Voltage I nput: 120 Vac
Frequency Range: Uplink 806.0085 to 820.9915 MHz
Downlink 851.0085 to 865.9915 MHz
Tunable Bands:
Type(s) of M odulation: F3E F1D F2D D7W Other
X O O O O
Maximum Input: -40 dBm (100mn)
Output I mpedance: 50 ohms
RF Power Output (rated): Single: 27 dBm (501 mw)
Composite: 17 dBm (50.1 mW)
Channéd Spacing(s): 25 kHz
Operator Selection of Operating None
Frequency:
Power Output Adjustment Attenuators
Capability:
Frequency Trandation: F1-F1 F1-F2 N/A
Band Selection: Software  Duplexer  Fullband
Change Coverage
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Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUS1

Theory of Operation

The Model 100-AS repeater is a compact, high-gain bi-directional amplifier that can be
used to amplify RF signals in the 800 MHz SMR band. The Model 100-AS repeater can
solve wireless coverage problems for most indoor and outdoor applications

System Diagram

Repeater
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Nemko Dallas

EQUIPMENT: 100-AS

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

TEST REPORT NO.: 3L0083RUSL

Section 3. RF Power Output

NAME OF TEST: RF Power Output

TESTED BY: David Light

PARA. NO.: 2.985

DATE: 5/15/03

Test Results:

M easur ement Data:

Complies.

Frequency M easur ed Power Rated Power M easur ed/Rated
(MH2) (dBm) (dBm) (dB)
815 27 dBm 27 dBm 1
860 27 dBm 27 dBm 1
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Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

Section 4. Occupied Bandwidth

NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.989
TESTED BY: David Light DATE:5/15/03
Test Results: Complies.

Test Data: See attached graph(s).
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Nemko Dallas

EQUIPMENT: 100-AS

TEST REPORT NO.:

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

3L 0083RUS1

Test Plots — Occupied Bandwidth

Nemko

Nemko Dallas, Inc.

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Data Plot Spurious Emissions at Antenna Ter minals
Page 1 of 7 Complete
Job No.: 3L0083R Date:  5/15/2003 Preliminary:
Specification: PART 90 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T.: SMR AMPLIFIER
Configuration:  TX
[Sample Number: 2
Location: Labl RBW: Refer to plots Measurement
Detector Type: Peak VBW: Refer to plots Distance: NA m
Test Equipment Used
[Antenna: Directional Coupler:
Pre-Amp: Cable #1: 1628
Filter: Cable#2:
Receiver: 1036 Cable#3:
Attenuator #1 1064 Cable#4:
Attenuator #2: 1604 Mixer:
[Additional equipment used:
Measurement Uncertainty: +/-1.7 dB
4 Marker T L[TT] RBNW U0 H=z RFE ATt TU dB
@Ref Lvl 23.74 dBm VB 300 H=z
30 dBm 815.00000000 MH=z SWT 2.8 s Umit dBm
30
40.3 gB Of fs¢t v |[T11] >3l 74 4dBm -
T a1ls . 0000000 MHZ
-0 A n
10 (n\ ( \ I {\ \
a (
-10 [\ I/\
_o0 il il
-30 /\‘
—-40 » \
-50
Wi
1”’ u W ”W Innlrw N w W“ W ] I
_ 7ol A i A 1 T O O N \ll ” i “ I
Center B15 MHz 5 kHz.~ SDam 50 kH=z
ate: 15.MAY 2003 08:53:00
Notes: OUTPUT SIGNAL (UPLINK)

2.5kHzTone/ 2 kHz Deviation

Page 9 of 37



Nemko Dallas

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSI1
Test Plots — Occupied Bandwidth
Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Plot Spurious Emissions at Antenna Terminals
Page 2 of 7
Job No.: 3LO0083R Date: 5/15/2003
Specification: PART 90 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EUT.: SMR AMPLIFIER
Configuration:  TX
7 Tarker I L1 LJ RB W OO0 Hiz RE_ ~tt TO dB
@Ref Lvl1 —-48 .74 dBm VBIW 300 H=z
-30.3 dBm 815.00000000 MH=z SWT 2.8 s Umit dBm
30.
Y1 |[T1] —-48]. 74 dBm a
815 .00000p00 MH=z
-40
-50 ]
-B60 (\
-70 (\ l ﬂ
I l
_9n \
-100 (\
110k | l 1 , L L . | -
i Iy
VDL Y O
| \
-130
Center 815 MHz S kHz~ Span 50 kH=z
pate: 15.MAY 2003 09:00:28
Notes: INPUT SIGNAL (UPLINK)
2.5kHzTone/ 2 kHz Deviation
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Nemko Dallas

EQUIPMENT: 100-AS

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

TEST REPORT NO.: 3L0083RUSL

Test Plots — Occupied Bandwidth

) Nemko

Nemko Dallas, Inc.

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Data Plot Spurious Emissions at Antenna Ter minals
Page 1 of 7 Complete
Job No.: 3L0083R Date:  5/13/2003 Preliminary:
Specification: PART 90 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T.: SMR AMPLIFIER
Configuration:  TX
[Sample Number: 1
Location: Lab1 RBW: Refer to plots Measurement
Detector Type: Peak VBW: Refer to plots Distance: NA m
Test Equipment Used
[Antenna: Directional Coupler:
Pre-Amp: Cable #1: 1628
Filter: Cable#2:
Receiver: 1036 Cable#3:
Attenuator #1 1064 Cable#4:
Attenuator #2: 1604 Mixer:
[Additional equipment used:
Measurement Uncertainty: +/-1.7 dB
7 Marker 1 L1 1] RBW U0 Hz RF ATt TO OB
‘&Ref Lvl 23.07 dBm VB 300 Hz
30 dBm 860 .00000000 MH=z SWT 2.8 s Umit dBm
7o e orrokr l
A
) T
o y | |, oy
Il | { |
o [ | ||
n " N
’H\ Hl i H\ ’H\
_og A1l l | l 11
I ‘ ’ \] ‘ 1
TR TRIN
40 ! ‘ \ | I \
TV VT
| \ \
11 T
o Wi ‘ﬁ \J\\.\.‘l I
WV 7 VR WMVM‘ wu&w«ld
-70
Center 860 MH=z S kHz~ Span 50 kH=z
ate: 12.MAY 2003 11:41:29
Notes: OUTPUT SIGNAL (DOWNLINK)
2.5kHz Tone/ 2 kHz Deviation
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Nemko Dallas

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSI1
Test Plots — Occupied Bandwidth
Dallas Headquarters:
802 N. Kealy
e m o Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Plot Spurious Emissions at Antenna Terminals
Page 2 of 7
Job No.: 3LO0083R Date: 5/13/2003
Specification: PART 90 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EUT.: SMR AMPLIFIER
Configuration:  TX
7 o ker 1 L11J REN 00U 1z Rt At O 05
‘@Ref Lvl -4 44 dBm VB 300 H=z
-10 dBm 860.00000000 MHz SWT 2.8 s Umit dBm
5.5 oF orras
A
-20
-30
—40
Iﬂ' ,l ’ﬂ,
L] L
(1A WA
(N AR AR
. [ | [
T
\
UL /I\'i“'
UV RTRTEIY il
r | ,’ a
Mol Mt s Y ry by, Al Ml 8Os i
Center 860 MH=z 5 kHz~ Span 50 kH=z
pa te: 12.MAY 2003 11:43:45
Notes: INPUT SIGNAL (DOWNLINK)
2.5kHzTone/ 2 kHz Deviation
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Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

Section 5. Spurious Emissions at Antenna Terminals

NAME OF TEST: Spurious Emissions @ AntennaTerminds  PARA. NO.: 2.991

TESTED BY: David Light DATE: 5/15/03
Test Results: Complies.
Test Data: See attached graph(s).
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Nemko Dallas

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUS1
Test Plots — Spurious Emissions at Antenna Terminals
Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Plot Spurious Emissions at Antenna Terminals
Page 3 of 7
Job No.: 3L0083R Date: 5/15/2003
Specification: PART 90 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EUT. SMR AMPLIFIER
Configuration:  TX
7z Farker T L1713 RB N TU 1=z RE Tt TU OB
@Ref Lvl 23.24 dBm VBW 300 H=z
30 dBm B20.99150000 MHz SWT 2.8 s Unit dBm
705 Fo orrcke | Y1t 23[.24 B g
H 820 .938150[000 MH=z
20 A fl INI=YANN] aE=mT
10 A / \ \
o {\
I |
—20 fl it
_30 I\ I
L I ‘ i
=0 l\ '

-B0

-70

pottef

S

L

Center 821 MH=z 5 kHz~ Spamn 50 kHz
pa te: 15.MAY 2003 09:08:34
Notes: UPPER BANDEDGE (UPLINK) AT 27 dBm OUT

820.9915 MHz HIGHEST OPERATIONAL FREQUENCY
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FCC PART 90, SUBPART |

Nemko Dallas
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

Test Plots — Spurious Emissions at Antenna Terminals

Dallas Headquarters:
802 N. Kealy

Nem ko Lewisvle, T 75057
Tel: (972) 436-9600

Fax: (972) 436-2667

Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 4 of 7
[Job No.: 3LO0083R Date: 5/15/2003
Specification: PART 90 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T.: SMR AMPLIFIER
Configuration:  TX
7 Farker 2 L1171 RBW KHZ RF Attt TO dB
@Ref Lv1 19.77 dBm VB 3 kH=z
30 dBm 820 .460392184 MH=z SWT o260 ms Umit dBm
30
40.3 B Offs¢t vo 3
LINIT CHEEK . PHSSED © brad 9 o7 dBm A
2 8210 .468092(184 MH=z
20 [NI=VAIN] al=dmle=
TITUTT] T9]. B6 dBm
840 .7v38358|7r17 MH=z
10
u]
-10
-20
-30
-40
-50 |
-60
-70
Center 821 MHz 200 kHz~ Span 2 MHz
pate: 15.MAY 2003 039:13:34
Notes: INTERMODULATION CHARACTERISTICS (UPLINK)
19.7 dBm/CARRIER - 22.7 dBm COMPOSITE
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Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

Test Plots — Spurious Emissions at Antenna Terminals

Dallas Headquarters:
802 N. Kealy

N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 5 of 7
Job No.: 3LO0083R Date: 5/15/2003
Specification: PART 90 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T.: SMR AMPLIFIER
Configuration:  TX
7 Tarker 1 111 RBNW T TTHZ RF ATt TU 4B
@Ref Lvl 27.07 dBm VB 1 MH=z
30 dBm 802 .965393186 MHz SWT g0 ms Umit dBm
30 -
40.37¢@B Offsé¢t v |[T1] >7.07 aBm A
802 .96593|186 MH=z
20 (T ——7[ B0 dBm
5.603139B40 GHz
10
a
-10
_opll—= 51121 T
>
WM‘MM
-30 Mot A
I S TV P
—40
-50
-60
-70
Start 30 MHz 837 MHz. Stop 9 GHz
pate: 15.MAY 2003 038:03:04

Notes: SPURIOUS EMISSIONS AT ANTENNA TERMIANALS (UPLINK)
MARKER 1INDICATES CARRIER - MARKER 2 INDICATESHIGHEST EMISSION LEVEL (NOISE FLOOR)
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Nemko Dallas

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS

TEST REPORT NO.: 3L0083RUSI1
Test Plots — Spurious Emissions at Antenna Terminals
Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Test Plot: Spurious Emissions at Antenna Terminals
Page 6 of 7
Job No.: 3LO0083R Date: 5/15/2003
Specification: PART 90 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T.: SMR AMPLIFIER
Configuration:  TX
7 Marker 1 L1 17 RBWN 00 Mz RF Ott TO dB
@Ref Lvi1 23 .06 dBm VBW 300 Hz
30 dBm 806.00850000 MH=z SWT 2.8 s Umit dBm
30
40.3 @B Offse¢et 3
° LipitT crEgk ¢ Pdsseol! |fTE? i el [
ﬁ 806 .00850000 MH=z
20 A
10 A l\ I (\ n
o I (\
-10 n A
fsYs] N aT=SNTal=ds Tol N \ N
-30
_40 n A
-50 \ I\
_B0 =t - T L n“] \Ill
Wl ”i W ”I] ’rllww [ |
_70 I MHL. il IHMHMHHJH. | LIL ‘ I
Center 806 MH=z= 5 kHz~ Spamn 50 kH=z=
pate: 15.MAY 2003 039:19:03
Notes: LOWER BANDEDGE (UPLINK)
LOWEST OPERATIONAL FREQUENCY AT 27 dBm 806.0085 MHz
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Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

Test Plots — Spurious Emissions at Antenna Terminals

Dallas Headquarters:
802 N. Kealy

N e mko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 6 of 7
Job No.: 3LO0083R Date: 5/15/2003
Specification: PART 90 Temperature(°C):
Tested By: David Light Relative Humidity(%)
EU.T.: SMR AMPLIFIER
Configuration:  TX
7 Tarker 1 L1 1] RBW UU Hz RF At TU dB
@Ref Lvl1 19.53 dBm VB 300 H=z
30 dBm 806 .27v054108 MH=z SWT 115 s Umit dBm
30
40.3 gdB Offséet v ol 5
LipiT cHegk ¢ Phssep b |ETEH! it Ml [
1 80B6z227054|108 MH=z
=0 T T T TO[ 57 odB5m
8066432857 MH=z
10
o
-10
Ye] NERSI=INT==: 1=
-30
-40
-50 } {J
o A i L J
L W AN A TN RTP= N1 YW, o AT pATAF A TN
-70
Center 806 MH=z 200 kH=z~ Span 2 MHz
pate: 15.MAY 2003 09:30:55
Notes: INTERMODULATION CHARACTERISTICS (UPLINK)
19.3dBm PER CARRIER / 22.3dBm COMPOSITE
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Nemko Dallas

EQUIPMENT: 100-AS

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

TEST REPORT NO.: 3L0083RUSL

Test Plots — Spurious Emissions at Antenna Terminals

Nemko

Nemko Dallas, Inc.

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Configuration:  TX

Data Plot Spurious Emissions at Antenna Terminals
Page 3 of 7
Job No.: 3L0083R Date: 5/13/2003
Specification: PART 90 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. SMR AMPLIFIER

30

20

10

-10

-20

-30

-40

-50

-B60

-va

£ Marker T [TT] RBW
Ref Lvi 22.63 dBm VB

30 dBm 665.99150000 MH=z SWT

a

oo Hz RF ATt O dB

300 H=z
2.8 s Umit

dBm

40.3 @dB Offse¢t

1
ﬁ M MI=PN] M=int=

Y1111

dBm
MH=

N
N
oo
O w

I
|

3
I

pate:

Center 866 MH=z= 5 kHz~

15.MAY 2003 10:26:07

Span 50 kH=z

Notes: UPPER BANDEDGE (DOWNLINK) AT 27 dBm OUT

865.9915 MHz HIGHEST OPERATIONAL FREQUENCY
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Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

Test Plots — Spurious Emissions at Antenna Terminals

Dallas Headquarters:
802 N. Kealy

Memico ool X 7507

Tel: (972) 436-9600

Fax: (972) 436-2667

Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 4 of 7
Job No.: 3LO0083R Date: 5/13/2003
Specification: PART 90 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T.: SMR AMPLIFIER
Configuration:  TX
7 Tar<er 1 L11J RBWN UU Hz RF Att TO dB
@Ref Lv1 19.04 dBm VB 300 H=z
30 dBm 865.43286573 MH=z SWT 115 s Umit dBm
30
40.3 B Offset AT I 19].04 dBm a
1 > B8H5.43286[573 MH=z
20 = IHI=PaIN] ni=tni .
Z 10T 1] TY[. U dBm
8H5 . 74849800 MH=z
10
o
-10
-20
-30
-40
-50
_BO | A."“ ‘{t"‘h 1 A
[ILTET L] T MM‘IA}T\I\/\WW U‘VWM )\W‘LJ“J'*"«JV“
-70
Center 866 MH=z= 200 kHz~ Span 2 MH=z
pate: 15.MAY 2003 10:33:47
Notes: INTERMODULATION CHARACTERISTICS (DOWNLINK)
18.3 dBm/CARRIER - 21.3dBm COMPOSITE
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Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

Test Plots — Spurious Emissions at Antenna Terminals

Dallas Headquarters:
802 N. Kealy

Ne mko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 5 of 7
Job No.: 3LO0083R Date: 5/13/2003
Specification: PART 90 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T.: SMR AMPLIFIER
Configuration:  TX
7 RBW T TIHzZ RF ~tt TO dB
@Ref Lvl1 VB 1 MH=z
30 dBm SWT g0 ms Umit dBm
30
40.3vdB Of fs¢t
A
20
10
a
-10
_ool—- o | I
-30
-40
-50
-60
-70
Start 30 MH=z 837 MHz.~ Stop 38 GH=z
pate: 12.MAY 2003 12:04:38
Notes: SPURIOUSEMISSIONSAT ANTENNA TERMIANAL S (DOWNLINK)
MARKER 1INDICATES CARRIER - MARKER 2 INDICATESHIGHEST EMISSION LEVEL (NOISE FLOOR)
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Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: 100-AS

TEST REPORT NO.: 3L0083RUSL

Test Plots — Spurious Emissions at Antenna Terminals

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 6 of 7
Job No.: 3LO0083R Date: 5/13/2003
Specification: PART 90 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T.: SMR AMPLIFIER
Configuration:  TX
7 Tarker 1 L1 L] RBWN 00 Mz RF &Lt TO aB
@Ref Lvi1 23.35 dBm VBKW 300 Hz
30 dBm 851 .00857366 MH=z SWT 3.5 s Umit dBm
30
40.3 @B Offse¢et
A
20 -\ ,'I‘\ ’
10 ’n‘ | l | u‘
0 [| |
‘\. |
oYe]| NENT=UNT=N=is ¥= ’|\ ’l\
-30 | [
, |
_ 1l 1 |
40 " -— ,
l | |
) (| L
_80 | 1 ,.l . \ v! | N \.’ fl‘.|
R T R e I
-70
Center 851 MH=z= 6.25 kHz~ Span B62.5 kH=z
pate: 12.MAY 2003 12:11:483

Notes: L OWER BANDEDGE (DOWNL INK)
LOWEST OPERATIONAL FREQUENCY
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Nemko Dallas

FCC PART 90, SUBPART |

PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUS1
Test Plots — Spurious Emissions at Antenna Terminals
Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Test Plot: Spurious Emissions at Antenna Terminals
Page 6 of 7
Job No.: 3L0083R Date: 5/13/2003
Specification: PART 90 Temperature(°C):
Tested By: David Light Relative Humidity(%)
EUT. SMR AMPLIFIER
Configuration:  TX
Z Farker 1 LTL1] ROW U0 Hz RF &Stt TO a8
@Ref Lvl 13 .30 oBm VB 300 Hz
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Notes: INTERMODULATION CHARACTERISTICS (DOWNLINK)
19.3dBm PER CARRIER / 22.3dBm COMPOSITE
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Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

Section 6. Field Strength of Spurious Emissions

NAME OF TEST: Field Strength of Spurious Emissions PARA. NO.: 2.993
TESTED BY: David Light DATE: 5/15/03
Test Results: Complies.

Test Data: See attached table.

Note: See page A5 for applicable limit.

Page 24 of 37



Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

Test Data - Radiated Emissions

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057

Nemko rer. (072 430500

Fax: (972) 436-2667

Nemko Dallas, Inc.

ERP Substitution M ethod
Page 1 of 1 Complete X

Job No.: 3L0083R Date: 5/15/03 Preliminary

Specification: PART 90 Temperature(°C): 22

Tested By: Tom Tidwell Relative Humidity(%) 40

E.U.T. SMR REPEATER

Configuration:  TX

[Sample No: 1

Location: AC3 RBW: 1MHz Measurement

Detector Type: Peak VBW: 1MHz Distance: 3m

Test EQuipment Used

JAntenna: 1304 Directional Coupler:

Pre-Amp: 1016 Cable#1: 1484

Filter: Cable #2: 1485

Receiver: 1464 Cable #3:

Attenuator #1 Cable #4:

Attenuator #2: Mixer:

JAdditional equipment used:

Measurement Uncertainty: +/-1.7 dB

Frequency M eter Substitution Pre-Amp | Substitution ERP Limit Margin Polarity Comments
Reading Level Gain Antenna Gain
(MHz) (dBm) (dBm) (dB) (dBd) (dBm) (dBm) (dB)
Downlink @ 860 MHz
1720 -62.2 -64.1 32.9 7.3 -64.1 -20.0 -44.1000 V Noise floor
8600 -65.0 -53.7 335 9.4 -53.7 -20.0 -33.6667 V Noise floor
1720 -62.2 -62.1 32.9 7.3 -62.1 -20.0 -42.1000 H Noise floor
8600 -65.0 -56.3 335 9.4 -56.3 -20.0 -36.3333 H Noise floor
Uplink @ 815 MHz
1630 -62.6 -62.5 32.9 7.3 -62.5 -20.0 -42.5000 H Noise floor
8150 -66.0 -57.0 335 9.1 -57.0 -20.0 -37.0000 H Noise floor
1630 -62.6 -64.5 32.9 7.3 -64.5 -20.0 -44.5000 \4 Noise floor
8150 -66.0 -56.7 335 9.1 -56.7 -20.0 -36.6667 \4 Noise floor
Notes: No emissions wer e detected above the noise floor which was at least 20 dB below the spcification limit
Searched spectrum to the 10th harmonic of carrier.
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Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUS1

Photographs of Test Setup
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Nemko Dallas

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSI1
Section 7. Test Equipment List
Nemko ID Description Manufacturer Serial Number | Calibration | Calibration
Model Number Date Due
1036 SPECTRUM ANALYZER ROHDE & SCHWARZ 830844/006 12/18/01 12/19/03
FSEK30
1064 ATTENUATOR NARDA NONE CBU N/A
776B-20
1604 ATTENUATOR NARDA NONE N/A N/A
776B-20
1629 CABLE, 6 ft MEGAPHASE N/A CBU N/A
10311 1GVT4
1464 Spectrum analyzer Hewlett Packard 3551A04428 02/11/03 02/11/05
8563E
1484 Cable 2.0-18.0 Ghz Storm N/A 07/15/02 07/15/03
PR90-010-072
1485 Cable 2.0-18.0 Ghz Storm N/A 07/15/02 07/15/03
PR90-010-216
1304 HORN ANTENNA ELECTRO METRICS 6151 07/30/01 07/31/03
RGA-60
1016 Pre-Amp HEWLETT PACKARD 2749A00159 07/15/02 07/15/03
8449A
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Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

ANNEX A - TEST METHODOLOGIES
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Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

| NAME OF TEST: RF Power Output PARA. NO.: 2.985

Minimum Standard: Para. No. 90.205(a). The maximum alowable station ERP is
dependent upon the stations HAAT and required service area and
will be authorized in accordance with Table 1 of 90.205(d).

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 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

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

Test Method: RBW: 1% of emission bandwidth inthe O - 1 GHz range.
1 MHz at frequencies above 1 GHz.

VBW: b RBW

The spectrum is searched up to 10 times the fundamental frequency.
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Nemko Dallas

FCC PART 90, SUBPART |

PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS

TEST REPORT NO.: 3L0083RUSL

| NAME OF TEST: Occupied Bandwidth

PARA. NO.: 2.989

Minimum Standard:

Tablel

Para. No. 90.210, see table 1 below for applicable mask.

Frequency Band (MH2)

Mask for equipment with L ow Pass Filter

Mask for equipment without L ow Pass Filter

Below 25 AorB AorC
25-50 B C
72-76 B C
150 - 174 B,DorE C,DorE
150 Paging only B C
220 - 222 F F
421 - 512 B,DorE C,DorE
450 paging only B H
806 - 821/ 851 - 866 B G
821 - 824/ 866 - 869 B H
896 - 901/ 935 - 940 | J
902 - 928 K K
929 - 930 B G
Above 940 B C

All other bands B C

Page 31 of 31




Nemko Dallas

EQUIPMENT: 100-AS

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

TEST REPORT NO

.. 3LO083RUSL

| NAME OF TEST: Field Strength of Spurious

PARA.NO.: 2.993

Minimum Standard:

Para. No. 90.210, see table 1 for applicable mask.

Calculation of Field Strength Limit

An example of attenuation requirement of 50 + 10 Log P is equivalent to -20 dBm (1 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)

v30GP

E=
R

For emissions > 1 GHz:

G =1 (Isotropic Gain)

=E

\/30x1.64x10°°

=0.00739V /m

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

E =774- 20Logv164 = 752dBnV / m@3m

=77.4dBnV/m

MASK Spurious Limit FSLimit Below1GHz | FSLimit Abovel GHz
AB,C,GH, -13dBm 84.4 dBnV/m@3m 82.2 dBnV/m@3m
D,J -20dBm 77.4 dBnV/m@3m 75.2 dBnmV/m@3m
E,FK -25dBm 72.4 dBnV/m@3m 70.2 dBnmV/m@3m
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Nemko Dallas

EQUIPMENT: 100-AS

TEST REPORT NO.:

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

3L0083RUSL

[ NAME OF TEST: Frequency Stability

PARA. NO.: 2.995

Minimum Standard:

Para. No. 990.213. The transmitter carrier frequency shall remain
within the assigned frequency below in ppm.

Table2
Frequency Band Fixed And Base M obile Stations
(MH2) Stations > 2 Watts o/p pwr < 2 Watts o/p pwr
Below 25 100 100 200
25-50 20 20 50
72-76 5 - 50
150- 174 5 5 5
220 - 222 0.1 15 15
421 -512 2.5 5 5
806 - 821 15 2.5 2.5
821-824 1.0 15 15
851 - 866 15 2.5 2.5
866 - 869 1.0 15 15
869 - 901 0.1 15 15
902 - 928 2.5 2.5 2.5
929 - 930 15 - -
935 - 940 0.1 15 15
1427 - 1435 300 300 300
Above 2450 - - -
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Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

ANNEX B - TEST DIAGRAMS

Page 34 of 34



Nemko Dallas

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSI1
Para. No. 2.985 - R.F. Power Output
Signal Signal
Source Source Power Meter
Combiner
Transmitter .| Power N 50 ohm
Under Test ”| Sensor 4 Load

Para. No. 2.989 - Occupied Bandwidth

Signal
Source

Signal
Source

Combiner

Transmitter
Under Test

»|  Attenuator

Spectrum
Analyzer
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Nemko Dallas

EQUIPMENT:

100-AS

FCC PART 90, SUBPART |

PRIVATE LAND MOBILE REPEATER

TEST REPORT NO.: 3L0083RUSL

Para. No. 2.991 - Spurious Emissions at Antenna Terminals

Signal Signal
Source Source
Combiner
Equipment
Under Test

Calibrated
Attenuator

Spectrum
Analyzer

Para. No. 2.993 - Field Strength of Spurious Radiation

0.8 METER

3 METERS

E.U.T.

SEARCH ANTENNA

NON-CONDUCTING
<<—— TURN-TABLE

VARIABLE
SEARCH
HEIGHT (1 TO 4 m)

%
TO TEST RECEIVER/SPECTRUM
ANALYZER
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Nemko Dallas FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: 100-AS
TEST REPORT NO.: 3L0083RUSL

Para. No. 2.995 - Frequency Stability

Signal
s Source
Climate Chamber 10 MHz Ref.
e}
. Frequency
Equipment Under Test Counter

Variable Power
Supply
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