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KTL Ottawa FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCCID: BCRIGBMASOT

Section 1. Summary of Test Results

Manufacturer: Allen Telecom Group, Systems Division

Model No.: MICROAMP 50, TPA 750

Seral No.: 0001 and 0003

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 90, Subpart L.

B4 New Submission @ Production Unit

[] Class 1] Permissive Change [] Pre-Production Unit

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: Klatin (zzmn DATE: (¢ Seat 78

Kevin Carr, Technologist

TECHNICAL REVIEW: /W ZMDATE: / 4 Ly% /?ié?

Tofn Tidwell, €enior T nologist

APPROVED BY: 6&/ @J pate: (S "Lgapd' RK

W. Waterhouse, RF Engineering Lab Manager
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KTL Ottawa FCC PART 90, SUBPART 1

PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: BCRIGBMASOT

Summary Of Test Data

NAME OF TEST PARA. NO. SPEC. MEAS. RESULT
RF Power Output 90.205 Plot Plot Complies
Audio Frequency Response TIA EIA-603.3.2.6 N/A N/A N/A
Audio Low-Pass Filter Response TIA EIA-603.3.2.6 N/A N/A N/A
Modulation Limiting TI1A E1A-603.3.2.6 N/A N/A N/A
Occupied Bandwidth 90.210 Plots Plots Complies
Spurious Emissions at Antenna 90.210 Plots Plots Complies
Terminals
Field Strength of Spurious 80,210 -13 dBm Chart Complies
Emissions
Frequency Stability 90.213 N/A N/A N/A
Transient Frequency Behavior 50.214 /A N/A N/A

Footnotes For N/A’s:

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

performed.

(2} Sincethe EU.T.isnota keyed carrier system, Transient Frequency Behavior was not
performed.

Test Conditions: Temperature: 25 °C

Humidity: 50 %
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FCC PART 90, SUBPART I

PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

KTL Ottawa

FQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCCID: BCRIGBMASOT

Section 2. General Equipment Specification
Transmitter
Supply Voltage Input: 120 VAC, 60 Hz

Frequency Range:

UL 806.0 to 824.0 MHz

DN 851.0 to 869.0 MHz
Tunable Bands: Not Applicable
20 dB Passband: 27.3 MHz
Type(s) of Modulation: F3E (Voice) F1D FzD D7W Other
(IDEN)

(Gain:

Maximum Input:

X [] [] 4 []
50 dBm min

Not Applicable

Output Impedance: 50 ohm
UL DN
RF Output (Rated): Single: 21.7 dBm 12.9 dBm
Composite: 187 dBm /2 Channel 9.9 dBm / 2 Channel
Channel Spacing(s): Not Applicable
Frequency Translation: F1-F1 F1-F2 N/A
Band Selection: Software Duplexer Fullband
Change Coverage
[ < <
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KTL Ottawa FCC PART 90, SUBPART ]
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2
EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: BCRYGBMASOT

Description of Modifications For Class It Permissive Change
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KTL Ottawa FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R0O0I31.2

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCCID: BCRIGBMASOT

Modifications Made During Testing

The first sample failed Spurious Emissions. A second sample was supplied and 2 CW
Intermodulation Products and 2 CW Intermodulation Spurious Emissions were repeated. Two
1pF capacitors were added to the downlink path at each end of the stripline to ground near DP1.
The stripline trace beside C78 is opened and a series inductor is inserted.
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KTL Ottawa

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCCID: BCRYGBMASOT

FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

Theory of Operation

The mircoamp50 model TPA 750 is a bi-directional amplifier designed for small area indoor
coverage in the 7 trunking radio band. The unit can either use a built-in antenna or an external

antenna for maximum coverage.

System Diagram

Built-In Antenna

Port

MicroAmp
50
Donor Q
Donor
Antenna Antenna
Port [

. 50 dB |
Bi-Directional
Amplifier

External Antenna

MicroAmp
50
<I Coverage
Antenna
D Port
50 dB L
Bi-Directional v
Ampiifier
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KTL Ottawa

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCCID: BCRIGBMASOT

FCC PART 90, SUBPART I

PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

Section 3. RF Power Output

NAME OF TEST: RF Power Output

TESTED BY: Kevin Carr

PARA. NO.: 2985

DATE: June 17, 1998

Test Results: Complies.

Measurement Data:

Measured Power Rated Power Measured/Rated
(dBm) {dBm) (dB)
Uplink 21.7 21.7 0.0
Downlink 12.9 12.9 0.0
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KTL Ottawa FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2
EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCCID. BCRYGBMASOT

Section 4. Audio Frequency Response
NAME OF TEST: Audio Frequency Response PARA. NO.: 2.987(a)
TESTED BY: DATE:

14
12
10 4
8 s N
6 APPL N
4 / //— \
) Y/ AR
‘%: 0 /// / \
3, Wi/ \
? . ///// e
E Vad \
. A/
-10 d / / d
/17
» / /
/
/
FREQUENCY (Hz) 10000

100

Audio Frequency Response
Frequency | 300 | 600 | 900 [ 1.2k | 1.5k [ 1.8k [ 2.1k |23k [ 26k | 3.0k | 3.5k | 4k

Frequency 4.5k 5k 55k 6k 6.5k Tk 75k 8k 85k 9k 95k | 10k
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KTL Ottawa FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCCID: BCRYGBMASOT

Section 5. Audio Low-Pass Filter Response
NAME OF TEST: Audio Low-Pass Filter Response PARA. NO.: 2.987(a)
TESTED BY: DATE:

10

° T

" PPLICABLE

. \
\

40

v

RESPONSE dB

-50

-60

-70

-80

-90
1000
FREQUENCY Hz

Audio Low-Pass Filter Response
Frequency 1k % 135k ] 4k |45k | 5k |55k ]| 6k | 7k | 8k | 9k | 10K
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KTL Ottawa

EQUIPMENT: MICROAMP 50, TPA 750 Repeater

FCCID: BCRIGBMASOT

FCC PART 90, SUBPART

PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

Section 6.

Modulation Limiting

NAME OF TEST: Modulation Limiting

PARA. NO.: 2.987(b)

TESTED BY: DATE:
15
14
13
12 kHz LIMITILIN
12 TTTTTIE ———— = 300 Hz
- .. e
- M |~ o \
I i iatat P U - — . |\ . _ 3000Hz
= 10 i "
g g .- ,-1-’__;_,-_-.-_ - / \
= e = 7 1Y
2 : ICABLE :
> 8 - . e
it ; K \ 1000 Hz
] 7 h -~
> ’ R
(L) : -
§ it
3 R
w 5 I
& 4 I.
7
3 i
I
2 424 -
i/ y
14
J K
0 ;
-45 .35 .25 A5 -5 5 15
VOLTAGE {dBVrms)
Tnput a5 10 35 30 35 20 13 10 0 3 10 15 70
300 Hz ¢ (.452 52 9 902 93 9.3 97 118 11.2 11.6 12 11.8
1 ktiz ¢ 5.1 6.2 7 7.7 7.7 8.1 9.7 12 11.7 11.8 12 75
l.imit 12 |2 12 12 12 12 12 12 12 12 12 12 12.
3 kH= 0 8.1 9.2 9 9.6 10.6 10.8 10.7 10.5 10.6 10.6 10.5 10.5
Maximum deviation for non-voice modulation kHz.
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KTL Ottawa

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCCID: BCRIGBMASOT

FCC PART 90, SUBPART I

PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

Section 7. Occupied Bandwidth

NAME OF TEST: Occupied Bandwidth

TESTED BY: Kevin Carr

PARA. NO.: 2.989

DATE: June 22, 1998

Test Results: Complies.

Test Data: See attached graph(s).
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KTL Ottawa FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2
FEQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCCID: BCRIGBMASOT

¥ATTEM BdB
RL -27V . 94dBm 18d B~

FIDCELL PROJECT: 8RO0131 2
Il OCCUPIED BANDWIDTH
LIMIT FAILED M IDEN MODULATION

ﬂ L]

1

O/P PWR: 228 dhm (EUT)
\ INPUT SIGNAL
\ UPLINK

THI wbal »'H‘A |

Ir|' T T

CENMTER 215. BBE3MHz SPAN Z88. BkHz
¥RBW 3. BkHz UBW 3.BkHz SWP B7. 8@ms
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KTL Ottawa FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 8R00131.2
EQUIPMENT: MICROAMP 50, TPA 750 Repeater

FCCID: BCRIGBMASOT

¥ATTEN BOdB
RL 22. BdBm 18dB/
1DCELL PROJECT: 8RO01312
o - W OCCUPIED BANDWIDTH
4t O/ P PWR: 22.0 dbm
‘\ OUTPUT SIGNAL
l h. UPLINK
‘ l
7
" N 1 |
I g
L1 )
Y
{ T
CENTER 815 BBB3MHz SPAN 208 . Pk Hz
¥RBW 3. BkHz UBW 3. OkHz SWP E7 B@ms
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KTL Ottawa FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

EQUIPMENT: MICROAMP 50, TPA4 750 Repeater
FCCID: BCRYGBMASOT

ATTEN LPdB
RL -35 3dBm 18d B~
CELLF|3DE PROJECT: SRO01312
1, OCCUPIED BANDWIDTH
) VOICE MODULATION
O/P PWR: 13.0 dbm (EUT)
DOWNLINK
INPUT SIGNAL
" I
[ [
I !i AUAL
CENTER 280 9883MHz SPAN 10@. BkHz
#RBW 28@Hz UBW 30@Hz SWP 2 8@sec
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KTL Ottawa FCC PART 90, SUBPART
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2
EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: BCRYGBMASOT

ATTEN 10dB
RL 13. @dBm 12dB~

CJELLFI3DE PROJECT: SRO0131.2
OCCUPIED BANDWIDTH
VOICE MODULATION
Q/P PWR: 130 dm
DOWNLINK

OUTPUT SIGNAL

3]

H

CEMTER BEQ@. 20BBMHz SPAN 188 . BkHz
¥RBW 3I0OHZz UBW 3BPHz SWF Z. 88sec
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KTL Ottawa FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2
EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: BCRYGBMASOT

ATTEN 1PdB
RL —-28 1dBm 13dB/
JELLF[3DE PROJECT: 8RO01312
111, OC CUPIED BANSWIDTH
f VOICE MODULATION
4 O/P PWR: 21 3 dm (EUT)
UPLINK
INPUT SIGNAL
R t
| N | T T T
CEMTER 815, 2983MHz SPAN 1BB . BkHz
¥RBW 3BOHz UBW 308Hz SWP 2 89sec
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KTL Ottawa FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2
EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCCID: BCRIGBMASOT

ATTEN 16dB

RL 21. 3dBm 1PdB/
I CELLFSDE PROJECT: SRD0O131 2
H OCCUPIED BANDWIDTH
VOICE MODULATION
} O/P PWR: 213 dbm
UPLINK
OUTPUT SIGNAL
= } |
| I' ,
1
CEMTER 815. DPB3MHz SPAN 108 . Bk Hz
*RBW 3IPBHz UBW 38@Hz SWP Z. BBsec
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FCC PART 90, SUBPART I

PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

KTL Ottawa

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: BCRYGBMASOT

Section 8. Spurious Emissions at Antenna Terminals

NAME OF TEST: Spurious Emissions (@ Antenna Terminals  PARA.NO.: 2.991

TESTED BY: Kevin Carr DATE: June 22, 1998

Test Results: Complies.

Test Data: See attached graph(s).
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KTL Ottawa FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 8R00131.2
EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: BCRIGBMASOT

ATTEN 1B8dB MKR —-29 33dBm
RL 38. BdBm 184 B~ 93 MHzZ
— 1
PROJECT: 8RO0131 2
2 CW INTERMOD. SPURIOUS
C OMBINED O/F PWR:2]1 68dBm
— UPLINK
0
LIMIT: -13 dBm
=
* H N VP AMMWM
START ©Hz STOP 18, 8aGHz
¥REW 1 BHMHz UBW 1. @MHz SWP ZBBms
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KTL Ottawa FCC PART 90, SUBPART 1
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2
EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FOC ID: BCRIGBMASOT

ATTEN 1@dB MKR —29.B67dBm
RL 3@. 8dBm 18d B~ 1.82GHz
PROJECT: 8RON1312
2 "W INTERMOD. SPURICUS
WIDE CH. SPACING
—  COMBINED O/ PWR: 21.7 dBm
TPLINK
D
LINTIT: -13 dBm
R
4
L—-w*‘"- ""'ML Ly mMWM
| L
START BHz STOF 1B. @BGHz
¥RBW 1 8MHz UBW 1. @MHz SWP 288ms
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KTL Ottawa FCC PART 90, SUBPART 1
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

EQUIPMENT: MICROAMP 50, TPA 750 Repeater

FCC ID: BCRIGBMASOT

ATTEN 10dB MKR -24 83dBm
RL 39 BdBm iidBs  2.S8GHz
PROJECT: 8R00131 2
2 CW INTERMOD. SPURIOUS
C OMBINED O/P PWR: 129 dBm
DOWNLINK
. ]
LIMIT: -13 dBm
R

START BHz STOP 18. 88GHz
¥REBW 1. 8MHz UBW 1.8MHz SWP ZB@ms
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KTL Ottawa FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: BCRIGBMASOT

ATTEN 19DdB MKR —24. 17dBm
L 30. BdBm 1Pd B/ 2 BBGHZ
r ] pROJECT: 8RO01312
| 2 cW INTERMOD. SPURIOUS

WIDE CH. SPACING
———————ﬂ——*—-COMBEHD(NPP“HEI2BdBm
DOWNLINK

LIMIT: -13 dBm

R
[ || — I i I
mevﬂwm; HW s erapied ‘ﬂMMMW

S I NN S I
START @Hz STOP 18. BAGHE
¥RBW 1. @MHz UBW 1. B8MHz SWP Z8Bms
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KTL Ottawa FCC PART 90, SUBPART 1
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCCID:. BCRIGBMASOT

ATTEN Z8dE MKR —-13.58dBm
RL 48. BdBm 1add B/ 7. 57GHz
PROJECT: 8R0O0131 2
— 2 IDEN INTERMOD. SPUR.
WIDE CH. SPACING
COMB. O/F PWR: 220 dbm
UPLINK
D ____,__;______,____________.______b__—
R 2 LIMIT: -13 dbmt
emencrel Lt RS BV T -MMW"‘MW
[ S W S N
START @Hz STOP 18. BBGHz
¥RBI 1. BMHz UBW 1.8MHz SWP ZB@ms
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KTL Ottawa FCC PART 90, SUBPARTI
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: BCRIGBMASOT

ATTEN ZBdB MKR -13. @8dBm
RL 46 9adBm 1@dB~ 7 BBAGHZ
PROJECT: 8RO0131.2
2 IDEN INTERMOD. SPURIOUS
NARROW CH. SPACING
COMB. O/P PWR: 22.0 dhm
UPLINK
5]
=) 7
e i N C L e i IP I
START @Hz STOP 1B. 8BGHzZ
¥REW 1. 8MHz UBW 1. 8MHz SWP Z@Bms

Page 27 of 45



KTL Ottawa FCC PART 90, SUBPART 1
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2
EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: BCRIGBMASOT

ATTEN 1@dB MKR —14 28dBm
RL 42 @dBm 1@d B/ 3 55GHz
PROJECT: 8RO0131 2
2 IDEN INTERMOD. SPURIOUS
NARROW CH. SPACING
COMP. O/P PWR: 155 &m
DOWNLINK
0
R LIMIT: -13 dhm
W-JL;MM-J-I\J e WMWW‘W
START @Hz STOP 18, @BGHz
¥RBUW 1. BMHzZ UBW 1 BMHz SWP ZB@ms
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KTL Ottawa FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC I1D: BCRYGBMASOT

ATTEN 1@dB MKR —13.33dBm
RL 42. @dBm 18d B~ 842 75MHz

PROJECT: SRD0131 2

2 [DEN INTERMOD. PRODUCTS
WIDE CH. SPACING

C OMP. O/FP PWR: 155 dhm

f‘\ J } ! ,l LIMIT: -13 dhm
WY | k,m_u.w} \HM-HJJJ It j \*\!M
L
CENTER S68. 8@MHz SPAN S@. BOMH=z
¥REW 1. BMHz LUBW 1.@MHz SWP S0, Bms
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KTL Ottawa FCC PART 90, SUBPART I

PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 8RO0131.2
EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: BCROGBMASOT

ATTEN 1@dB MKR —13. 33dBm
BL 42 BdBm 1Bd B/ g7 . 98MHz

PROJECT:8RD01312

2 IDEN INTERMOD. PRODUCTS
NARROW CH. SPACING
COMP. /P PWR: 155 dhm
DOWNLINK

A LIMIT: -13 dbim

|
Y \af_”; \W_ ,~.-J\“

START 851 20MH=z STOP 8BS.8BMHz
¥REW 38@kHz UBW 3B@kHz SWP 5B @ms
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KTL Ottawa FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: _BCRIGBMASOT

BATTEN Z@dB MKR —13. B7dEm
RL 48, BdBm 18dB/ 793 . 33MH=

PROJECT: 8ROG131.2

2 [DEN INTERMOD. PRODUCTS
WIDE CH. SPACING

C OMB. 0/P PWR: 220 dvm

) f\ \ UPLINK
A [

= a ] T \
\-ﬁ—ma? 4 ppridopi P LuAa'-u Moty
CENTER 815 BEMHz SPAN SB. dBMH=z
#¥RBW 1. BMHz UBW L. @MHz SWP 5B8. dms
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KTL Ottawa FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2
EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCCID: BCRIGBMASOT

ATTEN Z@dB MKR —13. 17dBm
RL 4@ ©dBm 1edB~ 823 B4MHz

PROJECT: 8R001312

2 IDEN INTERMOD. PRODUCTS

NARROW CH. SPACING
COMB. O/P PWR: 220 dhm

ﬁ [\ UPLINK

R f - 1 p—— LIMIT: -13 dbm
A i )
START 296. BAMHzZ STOP 824, @aMHz
¥REBW 30BkHz UBW 3B8BkHz SWP 5B Bms
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KTL Ottawa FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: BCRYGBMASOT

ATTEN 1@dB MKR —-13. 33dBm
FL 38 OdBm 18d B~ gpe BlMHz

PROJECT: 8RO0131 2
2 CW INTERMOD. PRODUCTS
/\ /“\ COMBINED O/P PWR:21 .68dBm

i 7 1\ e
/ \J Y

o - ‘\ LIMIT: -13 dBm

START B4@6.B8BMHz STOP B24 . 08MHz
¥RBW 1. @MHz UBW 1. @arMHz SWP 58. dms
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KTL Ottawa FCC PART 90, SUBPART 1
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2
EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCCID: BCRIGBMASOT

ATTEM 1B8dE MKR ~2B. B7dBm
RL 38 adBEm 18dB~ 799 33MHz
PROJECT: 8R001312
2 W INTERMOD. PRODUCTS
ﬂ. [\ WIDE CH. SPACING
f —— COMBINED O/P PWR: 21.7 dBm
ik \ g
’ M \
fl ‘.\ lf' ‘\ LIMIT: -13 dBm
R o
AT T N
MM.@J I"I'lw..lh'l \'-4\#’ [Wpartmar St
CEMTER B15. @@rmHz SPAM 5A. PEMHZ
#¥REW 1 BMHz UBW 1.8MHz SWF 58 @ms
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KTL Ottawa

FCC PART 90, SUBPART I

PRIVATE LAND MOBILE REPEATER

EQUIPMENT: MICROAMP 50, TPA 750 Repeater

FCC 1D: BCRYGBMASOT

PROJECT NO.: 8R00131.2

ATTEN 1@dBE
RL 38. AdBm

18d B~

MKR —-13. 17dBm
866 . 24MHz

/AN

START E5.. 8BMH=z

¥REW 1. @8MHz

UBW 1.BMH=z

STOP 863. BaMHz

SWF 5B. Bms

PROJECT: 8RO0131 2

2 CW INTERMOD. PRODUCTS
COMBINED O/P PWR:129dBm
DOWNLINK

LIMTT: -13 dBm
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KTL Ottawa FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

EQUIPMENT: MICROAMP 350, TPA 750 Repeater
FCC ID: BCRYGBMASOT

ATTEN 1@dB MKR —13. 33dEBm
RL 38 BdBm 18d B~/ 843 B7MHz
PROJECT: 8RO0G131.2
2 W INTERMOD. PRODUCTS
WIDE CH. SPACING
COMBINED O/P PWR: 129d4dBm
[\ f\ DOWNLINK
Y ‘/ \'- ! \‘ LIMIT: -13 dBm
] f\\ [ 1 AR A
U T A \
Ly Ccbrdr i Sl o ka
L
CEMTER 868 BAMHz SPAN 5@, 28MHz
#¥REW 1. BMHz UBW 1.@MH=z SWP 50 Bms
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KTL Ottawa FCC PART 90, SUBPART 1
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

EQUIPMENT: MIC ROAMP 50, TPA 750 Repeater
FCC ID: BCRIGBMASOT

ATTEN 19dB aMKR -1 B9dB

RL 23, BdBm 1dB/ 1. BBMHz
PROJECT: 8R00131 .2
] GAIN VS FREQ.
A I MR S INPUT SIGNAL: -289 dbm
e e | UPLINK
)
R

-

START SBE5. BEMHz STOP 824. BEMHz
¥RBW 38kHz UBW 3BkHz SWP 5B8. Bms
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KTL Ottawa FCC PART 90, SUBPART 1
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCCID: BCRIGBMASOT

ATTEM 1BdB aMKR -2 52dB

RL 14 BdBm 1dB/ 9. 1BMHz
| PROJECT: 8R00131 2
o GAIN VS FREQ.
/ff"’"’ TN INPUT SIGNAL: -37 8 &m
o - DOWNLINK
\\ ]
i} ,,,,f"’r
\\‘M._,_g_,_.-‘
R
START ©51. @BMHz STOP 869 . B@MHZz
¥REW 30k Hz UBW 28kHz SWP S58. Ams
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KTIL Ottawa FCC PART 90, SUBPART 1
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: BCRIGBMASOT

Section 9. Field Strength of Spurious Emissions

NAME OF TEST: Field Strength of Spurious Emissions PARA. NO.: 2.993
TESTED BY: Kevin Carr DATE: August 11, 1993
Test Results: Complies.

Test Data: See attached table.

Note: See page A5 for applicable limit.
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KTL Ottawa

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID:. BCRIGBMASOT

FCC PART 90, SUBPART ]
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

Test Data - Radiated Emissions - Uplink

*
%

The spectrum was search up to the 10%
B/C = Biconical, B'lL = Biconilog, L/P = Log-Periodic,
Includes cable loss when amplifier is not used.
Includes cable loss.

() Denotes failing emission level.

harmonic of the fundamental frequency.

H -=- Horn, /P = Dipole

Distance: 3m A tower Receiver: 014 VBW RBW
1 MHz 3 MHz

Freq. Ant. Pol. Ant. Tabhle RCVD Ant. Amp-. Dist. Field Limit Margin

(MHz) * {V/H) HGT. (deg.) Signal Factor Gain Corr. Strength (dBpVv/m) (dB)
(m} (dBpV/m} (dB)** (dB)y*** (dB) {(dBuV/m)

812.0 L/P N 51.8 287 80.5 80.5 0.0*
812.0 L/P H 53.4 28.7 82.1 82.1 0.0*
615.98 L/P v 48.8 30.4 79.2 84.4 5.2%
91598 L/P H 447 30.4 75.1 84.4 93
39.97 B/C2 vV 394 13.1 52.5 84.4 31.9
39.97 B/C2 H 304 13.1 435 84.4 40.9
93.44 B/C2 V 3Ls 10.7 42.2 84.4 422
93 .44 B/C2 H 33.1 10.7 438 84.4 40.6
1624.0 | Hr2 \Y% 82.6 29.6 437 68.5 82.2 13.7
1624.0 | Hm2 H 79.2 29.6 -43.7 65.1 822 17.1
2435.0 | Hm2 v 61.5 3129 -46.5 47.9 82.2 343
2435.0 | Hm2 H 64.6 329 -46.5 51.0 82.2 31.2
3248.0 | Hm2 v 48.6 38.9 -45.4 42.1 82.2 40.1
3248.0 | Hm2 H 50.5 38.9 -45.4 44.0 82.2 38.2
4060.0 | Hm2 Vv 473 38.8 -44 8 41.3 82.2 409
4060.0 | Hm2 H 47.6 38.8 -44.8 41.6 82.2 40.6
4872.0 | Hm2 v 46.8 41.1 -46.0 41.9 82.2 40.3
4872.0 Hm?2 H 474 41.1 -46.0 42.5 82.2 39.7
5684.0 | Hrn2 v 45.1 43.0 -45.6 42.5 822 39.7
5684.0 | Hrn2 H 454 430 -45.6 42.8 82.2 39.4
6496.0 [ Hrn2 A% 47.0 45.0 -45.2 46.8 82.2 35.4
6496.0 | Hm2 H 46.1 450 -45.2 459 82.2 36.3
7308.0 | Hm2 v 46.9 46.3 -45.7 47.5 R2.2 347
7308.0 | Hm2 H 47.0 46.3 4577 47.6 82.2 34.6
£120.0 Hm2 v 46.6 47.8 -43.6 50.8 82.2 314
8120.0 | Hm2 H 459 47.8 -43.6 50.1 82.2 32

[ Notes:
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KTL Ottawa

EQUIPMENT: Ml CROAMP 50. TPA 750 Repeater
FOC ID: BCROGBMASOT

Test Data - Radiated Emissions - Downlink

FCC PART 90, SUBPART I

PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

*

*k

The spectrum was search up to the |
B/C = Biconical. B/'L = Biconilog, L/P
Includes cable joss when amplifier is not used.
Includes cable loss.
(} Denotes failing emission level.

0" harmonic of the fundamental frequency.
= Log-Periodic, H = Horn. D/P = Dipole

Distance: 3m A tower Receiver: 014 VBW RBW
1 MHz 3 MHz
Freq. Ant. Pol. Ant. Table RCVD Ant. Amp. Dist. Field Limit Margin
(MHz) * (¥/H) HGT. (deg.) Signal Factor Gain Corr. Strength {dBpY/m) (dB)
(m) (dBp¥/m) (dB)** (dB)y*** (dB) (dBpv/m)
860.0 L/P v 36.9 29.6 86.5 86.5 0.0*
860.0 1./P H 58.8 29.6 88.4 88.4 0.0*
1720.0 | Hm2 kY% 92.8 30.1 -453 77.6 82.3 4.7
1720.0 | Hm2 H 96.0 301 -45.3 30.8 82.3 1.5
2580.0 | Hrnl \Y% 70.6 134 -46.3 57.7 82.3 24.6
2580.0 | Hm2 H 75.4 334 -46.3 62.5 823 19.8
3440.0 | Hm2 v 59.9 39.8 -45.2 54.5 82.3 27.8
(34200 | Hm2 | H 57.5 39.8 -45.2 52.1 82.3 30.2
4300.0 | Hm2 v 64.5 394 454 58.5 823 238
4300.0 1 Hm2 H 63.8 39.4 -45.4 57.8 82.3 245
5160.0 | Hm2 v 52.1 42.0 -45.9 48.2 323 341
5160.0 | Hrn2 H 52.0 42.0 -45.9 43.1 82.3 34.2
6020.0 | Hrn2 v 46.9 430 -44.8 46.0 82.3 36.3
6020.0 | Hrmn2 H 463 439 -44 8 454 82.3 36.9
68800 | Hrn2 v 47 8 457 -46.2 473 82.3 35.0
£880.0 | Hm2 H 495 457 -46.2 49.0 82.3 333
7740.0 | Hm2 v 45.5 478 -458 47.5 82.3 34.8
77400 1 Hm2 H 43.5 478 -45.8 47.5 82.3 34.8
3600.0 | Hm2 A% 46.0 50.0 -43.7 523 823 30.0
8600.0 | Hrn2 H 46.0 50.0 -43.7 52.3 823 30.0
Notes:
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KTI1. Ottawa

EQUIPMENT. MICROAMP 50, TPA 750 Repeater
FCC ID; BCRYGBMASOT

FCC PART 90, SUBPART I

PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

Section 10. Frequency Stability

NAME OF TEST: Frequency Stability

PARA.NO.: 2.995

TESTED BY: DATE:
Test Results: Complies/Does Not Comply.
Measurement Data: See attached tables.

<
™

R
O
Q

<
V
v;Q

Page 43 of 45



KTL Ottawa FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R0O0131.2

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: _BCRIGBMASOT

Section 11. Transient Frequency Behaviour

NAME OF TEST: Transient Frequency Behaviour PARA. NO.: 90.214
TESTED BY: DATE:

Test Results: Complies/Does Not Comply.

Measurcment Data: See attached graphs. 0
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FCC PART 90, SUBPART 1

PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

KTI1. Ottawa

EQUIPMENT. MICROAMP 50, TPA 750 Repeater
FCC ID: BCRIGBMASOT

Section 12. Test Equipment List

CAL EQUIPMENT MANUFACTURER | MODEL SERIAL LAST NEXT

CYCLE CAL. CAL.

1 Year Spectrum Analyzer Hewlett Packard 8565E FADDO981 May 20/98 | May 20/99
Plotter Hewlett Packard 7470A 2308A30807 | NCR NCR

1 Year Spectrum Analyzer-2 Hewlett Packard 85668 1950A00400 | July 22/98 July 22/99

| Year Spectrum Analyzer Hewlett Packard B3662A 1950401177 | July 22/98 July 22/99
Display-2

1 Year Quasi Peak Adaptor-2 Hewlett Packard 85650A 3251A00620 | July 22/98 July 22/99

| Year Radio Test Set Rohde & Schwarz CMS 52 £40.0009.52 July 23/98 | July 23/99

1 Yeur RF Millivoltmeter Rohde & Schwarz URVS FA000420 July 23/98 July 23/99

1 Year Insertion Unit Rohde & Schwarz URVS5-74 FAQ00905 July 23/98 | July 23/99

2 Year Hom Antenna EMCO 72 3115 4336 Oct. 30/97 | Oct. 30/99
50 Q Termination Wiltron 26N30 605248 N/A N/A

1 Year Low Noise Amplifier Avantek AWT-8035 1005 Aug. 4/98 Aug. 4/99

| Year Low Noise Amphfier DBS Microwave DWT-13035 9623 Aug. 4/98 Aug. 4/99

| Year Signal Generator Rohde & Schwarz SMI1QO03 10R4-8004-03 | July 23/98 July 23/99

1 Year Arbitrary Waveform Gen. Sony/Tektronix AWG2021 1310493 NCR NCR

3 Year RF Generator | Rohde & Schwarz SME3 DE14439 June 29/96 | June 29/99

NAD Not Applicable

NCR: No Cal Required
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KTL Ottawa FCC PART 90, SUBPART 1
PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 8R00131.2
ANNEX A

EQUIPMENT: MICROA MP 50, TPA 750 Repeater
FCC ID: BCRIGBMASOT

ANNEX A

TEST METHODOLOGIES
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KTL Ottawa FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 8R00131.2

ANNEX A

EQUIPMENT: MICROA MP 50, TPA 750 Repeater
FCC ID: BCRIGBMASOT

|T\IAME OF TEST: RF Power Output PARA. NO.: 2.985

Minimum Standard: Para. No. 90.205(a). The maximum allowable 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).

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 Qutput is derived from the

peak radiated field strength of the fundamental emission by using the plane wave relation GP/4xr

R2 = E2/1207 and proceeding as follows:

P = E'RS _EY
306 30

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 90, SUBPART I
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

ANNEX A
EQUIPMENT: MICROAMP 30, TPA 750 Repeater
FCCID: BCRYGBMASOT
[NAME OF TEST: Spurious Emissions at Antenna Terminals  PARA.NO.: 2.991 ]
Test Method: RBW: 1% of emission bandwidth in the 0 - 1 GHz range.

| MHz at frequencies above 1 GHz.
VBW: = RBW

The spectrum is searched up to 10 times the fundamental frequency.
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KTL Ottawa FCC PART 90, SUBPART I

PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

ANNEX A

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: BCRIGBMASOT

[NAME OF TEST: Occupied Bandwidth PARA.NO.: 2989 |
Minimum Standard: Para. No. 90.210, see table 1 below for applicable mask.
Table 1
Frequency Band (MHz) Mask for equipment with Low Pass Filter Mask for equipment without Low 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,Dork C,DorE
450 paging only B H
806 - 821 851 - 866 B G
§71 - 824 866 - 869 B H
896 - 9011 935 - 940 I J
902 - 928 K K
929 - 930 B G
Above 940 B C
All other bands B C
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KTL Ottawa FCC PART 90, SUBPART 1
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2
ANNEX A
EQUIPMENT: MICROAMP 30, TPA 750 Repeater

FCC ID: BCRIGBMASOT.

[NAME OF TEST: Field Strength of Spurious PARA.NO.: 2993 |
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 antenna terminal. We determine the field strength limit by vsing the plane wave

relation.

GP/4nR’ = E7/120%
For emissions < | GHz:
G = 1.64 (Dipole Gain)

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

GP 30 % 1.64x 107
E= ‘—-E(;—P . x—-5—’1—7=o.00739\//m:77.4 dBuV /m

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

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

F =774 -20Log 164 = 752dBuV [ m@3m

MASK Spurious Limit FS Limit Below 1 GHz | FS Limit Above 1 GHz
AB.CGH,]I -13dBm 84.4 dBpV/m@3m 82.2 dBuV/m@3m
DJ -20dBm 77.4 dBuV/m@3im 75.2 dBuV/m@3m
| E.F.K 25dBm 72 4 dBuV/m@3m 70.2 dBuV/m@3m
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FCC PART 90, SUBPART I

PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

ANNEX A

KTL Ottawa

EQUIPMENT: MIC ROAMP 50. TPA 750 Repeater
FCC ID: BCRYGBMASOT

WAME OF TEST: Frequency Stability PARA. NO.: 2.995 J

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

Minimum Standard:

Table 2
Frequency Band Fixed And Base Mobile Stations
(MHz) Stations > 2 Watts o/p pwr < 2 Watts o/p pwr
Below 23 100 100 200
25-350 20 20 50
72-76 5 - 50
150 - 174 5 5 5
220 -222 0.1 1.5 1.5
T 421-512 25 5 5
806 - 821 1.5 2.5 2.5
8§21 - 824 1.0 1.5 15
851 - 866 1.5 2.5 25
866 - 869 1.0 1.5 1.5
856G - 901 0.1 1.5 1.5
902 - 528 2.5 2.5 2.5
929 - 930 1.5 - -
935 - 940 0.1 1.5 1.5
1427 - 1435 300 300 300
Above 2450 - - -
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KTIL. Ottawa FCC PART 90, SUBPART I
PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 8R00131.2

ANNEX B

EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: BCRYGBMASOT

ANNEX B

TEST DIAGRAMS
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KTL Ottawa

FCC PART 90, SUBPART I

PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

ANNEX B
EQUIPMENT: MICROAMP 50, TP4 750 Repeater
FCC[ID: BCRYGBMASOT
Para. No. 2.985 - R.F. Power Output
Signai Signal
Source Source Power Meter
S et
Combiner
Transmitter .| Power N 50 ohm
Under Test "| Sensor 4 Load

Para. No. 2.989 - Occupied Bandwidth

Signal
Source

Signal
Source

Combiner

P Altenuator

Transmitter
Under Test

Spectrum
Analyzer
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KTL Ottawa

EQUIPMENT: MICROAMP 50, IT'PA 750 Repeater
FCCID: BCRYGBMASOT

FCC PART 90, SUBPART |

PRIVATE LAND MOBILE REPEATER

PROJECT NO.: §R0O0131.2
ANNEX B

Para. No. 2.991 - Spurious Emissions at Antenna Terminais

Signal Signal
Source Source
L————  Combiner
N
Equipment
Under Test

Calibrated
Aftenuator

Spectrum
Analyzer

Para. No. 2.993 - Field Strength of Spuricus Radiation

E.UT.

3 METERS

SEARCH ANTENNA

1 METER

NON-CONDUCTING

2" TURN-TABLE

|

VARIABLE
SEARCH
HEIGHT (1 TO 4 m)

_$
TO TEST RECEIVER/SPECTRUM
ANALYZER
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KTL Ottawa FCC PART 90, SUBPART ]
PRIVATE LAND MOBILE REPEATER
PROJECT NO.: 8R00131.2

ANNEX B
EQUIPMENT: MICROAMP 50, TPA 750 Repeater
FCC ID: BCRYGBMASOT
Para. No. 2.995 - Frequency Stability
Signal
- Source
Climate Chamber 10 MHz Ref.
11O
. Frequency
Equipment Under Test Counter

Variable Power
Supply

v B
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