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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7AM600-7H
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater™
FCCID: D0063QAMLMBRP-400

MODEL NO.: MBRP-400, Comprising of the following:
Equipment Part Number Serial Number
Power Amplifier (A) 2015027-001 100
Power Amplifier (B) 2015012-001 101
Power Amplifier (C) 2015014-001 100
GENERAL:

These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with FCC Part 21, Subpart K.

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. - None

TESTED BY: DATE: (¥ /A wg qE

Kevm Carr, Techno]oglst

APPROVED BY: //\_//A /pgé/ pate: 4T chcl [94Y

W. Waterhouse, RF Engineering Lab Manager
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KTL - Certelecom Laboratories Inc.

FCCID: D0063QAMLMBRP-400

FCC PART 21, SUBPARTK
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: TAM600-7H

Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”

SUMMARY OF TEST DATA
NAME OF TEST PARA. SPEC. MEAS. RESULT | PAGE

NO. NO.
Modulation Characteristics NONE NONE N/A N/A N/A
RF Power Output 2.985 2000W EIRP 15.85W Complies 10
Occupied Bandwidth 2.989 21.908(b) Mask Plot Complies 13
Spurious Emissions at Antenna 2.961 - 60 dBc -63.3 dBc Complies 20
Terminals
Field Strength of Spurious Radiation 2.593 - 60 dBc -71.7 dBc Complies 38
Frequency Stability 2.995 +/- 1 kHz N/A N/A 47

FOOTNOTES FOR N/A’S:

The equipment contains no modulation circuitry, therefore baseband tests were not performed
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPARTK
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7TAM600-7H
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCCID: D0O063QAMLMBRP-400

GENERAL EQUIPMENT SPECIFICATION

Power Input: 120 VAC, 60 Hz

Frequency Range: 2500 MHz to 2686 MHz

Type of Modulation: V8B, 16 QAM, 64-QAM
Emission Designator: 6MOC3F (VSB), 6MOD7W(QAM)
Output Impedance: 50 ohms

Gain: 70 dB Nominal

RF Power QOutput (rated): Per Carrier: 5.25 W /3 Signal

Composite: 15.85 W

Duty Cycle: Continuous
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPARTK
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7AM600-7H
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCC ID: D0063QAMLMBRP-400

THEORY OF OPERATION

The MMDS signal enters the Preamplifier with PIN attenuator A7, controlled by the ALC (auto
level control) circuit, and additionally amplified by amplifier A6. The signal then enters the feed
forward circuit.

The feed forward circuit contains two loops. Each loop must balance for proper operation of the
feed forward. The first loop, which starts at the 10 dB coupler, C2, and ends at the coupler
hybrid C3, provides for the main power amplification and error detection. The second loop,
which starts at the coupler-hybrid C3, provides error correction.

Coupler C2 splits the signal into two paths. The lower path passes through the predistortion
circuit, a 7 dB attenuator, and then the power amplifier A4. The predistortion circuit consists of
a 3 dB hybrid H1, that splits the signal into two paths - a linear path and a non-linear path. The
linear path consists of a phase shifter P1 and a linear amplifier A2. The non-linear path is
composed of a distortion amplifier A8, a variable attenuator R1, a second distortion amplifier A3
and 10 dB attenuator. The signals from these paths are combined by another 3 dB hybrid H2,
resulting in a predistorted signal that drives the power amplifier A4. A built-in 40 dB coupler at
the output of A4 samples the outgoing signal. The ALC uses this sample to control the level of
the input to the feed forward circuit. At the high operating levels, the intermodulation distortions
are serious and must be corrected. This is necessary not only for compliance with the FCC out-
of-band radiation regulations, but also to avoid overloading the error amplifier in the second
loop. The signal, along with the distortions generated by A4, is sampled by the coupler-hybrid

C3.

At the same time, the reference signal passes through the top path, which includes attenuator R2
and phase shifter P1. The signal then goes to port 2 of the coupler-hybrid, C3. At port 4 of C3,
the signals passing through the two paths are again combined together. Signal cancellation is
achieved by adjusting attenuator R2 and phase shifter P2 to make the non-distorted portion of the
signal equal in amplitude and opposite in phase at the output of coupler-hybrid C3. This
constitutes the first loop balance. While perfect cancellation over a wide band is not possible in a
practical circuit, a signal cancellation of 20 dB over a 186 MHz band can be achieved in the
MBRP-400. Thus the residual signal at the input of the second loop is almost as small as the
sampled distortion components. The combined signal passes through attenuator R3, phase
shifter P3 and amplifier AS (100 W amplifier). Since the level of the distortion components and
the residual signal is relatively low, A5, will not introduce excessive distortion.
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7AM600-7H
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCC ID: DO063QAMLMBRP-400

THEORY OF OPERATION, continued

In the arm of the second loop, the main signal with serious distortions passes through an isolator,
16, with a 100W load, and the low loss delay line T2. It is then combined with the amplified
distortion in coupler C4. Adjusting the attenuator R3 and the phase shifter P3 makes the residual
distortion components from the two paths equal in amplitude and opposite in phase at port 3 of
C4. The residual distortion components will be cancelled to a great degree and a much cleaner
signal can be obtained at the repeater output port. A 30 dB directional coupler, C5, is used to
sample a small portion of the output signal at the test point. Finally, the signal passes through a
pass band filter to remove the out of band intermodulation products.

BLOCK DIAGRAM

................................
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7AM600-7H
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCCID: DO063QAMILMBRP-400

[ Modulation Characteristics |

16-QAM

BITE RATE: 20.255 Mbps
DATA RATE: 18.67 Mbps

SYMBOL RATE: 5.06383 Mbps
BASEBAND FILTER: vcos; o =0.15

64-OAM

BITE RATE: 30.38298 Mbps
DATA RATE: 28 Mbps

SYMBOL RATE: 5.06383 Mbps
BASEBAND FILTER: Vcos; o« =0.15

VSB

Visual Carrier: NTSC color transmission, Amplitude Modulation to 95% depth. Carrier
frequency set to 1.25 MHz above channel edge.
Aural Carrier: 2.5 kHz sine wave, Frequency Modulation +/- 50 kHz deviation, Carrier
frequency set to 4.5 MHz above visual carrier. Carrier level set to 14 dB below visual carrier.
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KTL - Certelecom Laboratories Inc.

FCC PART 21, SUBPART K

MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7AM600-7H

Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”

FCC ID: D0063QAMLMBRP-400
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KTL - Certelecom Laboratories Inc.

FCC PART 21, SUBPARTK

MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7AM600-7TH

Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”

FCC ID: D0063QAMLMBRP-400

Anplituds

<é§> FFT ZB4BPoints, AVG 8, Window Han., NBW 4.395n

64-QaM, JCos «i.15, S.0638MHx

@4B -

-58dB -

-1904E o

(f-feinTsum
Level of signal: RME:-3.74B PEAK: 2.45dB

MMDS 64-QAM FFT

Quadraturphase

Constellation diagram

64-0AM, JCos «:.13, 5.0638MHz

Inphase
Sampling time offset: @Tsym

MMDS 64-QAM CONSTELLATION DIAGRAM
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7AM600-7TH
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCC ID: D0063QAMLMBRP-400

NAME OF TEST: RF Power Output PARA. NO.: 2.985
TESTED BY: Kevin Carr DATE: October 9, 1997
TEST RESULTS: Complies

MEASUREMENT DATA: See graphs.
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7TAM600-7H
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCC ID: D0063QAMLMBRP-400

NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.989
TESTED BY: Kevin Carr DATE: October 9, 1997
TEST RESULTS: Complies

MEASUREMENT DATA: See graphs.
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPARTK
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7AM600-7H
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCCID: D0O063QAMLMBRP-400

NAME OF TEST: Spurious Emissions at Antenna Terminals PARA. NO.: 2.99]

TESTED BY: Kevin Carr DATE: October 9, 1997

TEST RESULTS: Complies

MEASUREMENT DATA: See graphs.
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7AM600-7TH
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCC ID: D0063QAMLMBRP-400

NAME OF TEST: Field Strength of Spurious Radiation PARA. NO.: 2.993
TESTED BY: Kevin Carr DATE: January 22, 1998
TEST RESULTS: Complies

MEASUREMENT DATA: See graphs.
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7TAM600-7H
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater™
FCC ID: D0063QAMLMBRP-400

NAME OF TEST: Frequency Stability PARA.NO.: 2.995
TESTED BY: DATE:
TEST RESULTS:

MEASUREMENT DATA: Sece next page.

Assigned Frequency:

<
STV: V
R
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FCC PART 21, SUBPART K

MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7TAM600-7H
ANNEX A

Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCCID: D00630AMIMBRP-400

KTL - Certelecom Laboratories Inc.

ANNEX A

TEST METHODOLOGIES
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPARTK

MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7AM600-7TH
ANNEX A

Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
ECCID: D0O063QAMLMBRP-400

| NAME OF TEST: RF Power Output PARA.NO.: 2.985
TEST CONDITIONS: Standard Temperature and Humidity
Standard Test Voltage
MINIMUM STANDARD: Para. no. 21.904{a) The maximum equivalent isotropically

radiated power (EIRP) of a transmitter station in this service shall
not exceed 2000 watts (33 dBW) except as provided in paragraph
(b) of this section.

Para. no. 21.904(b) If a station uses a transmitting antenna with
non-omnidirectional horizontal plane radiation pattern, the
maximum equivalent isotropically radiated power (EIRP) in dBW
in a given direction shall be determined by the following formula:
EIRP = 3 dBW + 10 log (360/beamwidth) where 10 log
(260/beamwidth) < 8 dB. Beamwidth is the total horizontal plane
beamwidth of the transmitting antenna system in degrees,
measured at the half-power points.
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

PROJECT NO.: 7AM600-7TH

ANNEX A

Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCCID: DO063QAMILMBRP-400

| NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.989
TEST CONDITIONS: Standard Temperature and Humidity
Standard Test Voltage

MINIMUM STANDARD: Para. no. 21.908(b) On or after November 1, 1991, the maximum
out-of-band power of a transmitter operating in the frequency
bands 2150 - 2162 MHz and 2596 - 2644 MHz shall be attenuated
38 dB relative to the peak visual carrier at the channel edges and
constant slope attenuation from this level to 60 dB relative to the
peak visual carrier at 1 MHz below the lower band edge and 0.5
MHz above the upper band edge. All out-of-band emissions
extending beyond these frequencies shall be attenuated at least 60
dB below the peak visual carrier.
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7TAM600-7H
ANNEX A
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCC ID:_D00630AMIMBRP-400

| NAME OF TEST: Spurious Emissions at Antenna Terminals ~PARA.NO.: 2.991 |
TEST CONDITIONS: Standard Temperature and Humidity
Standard Test Voltage

MINIMUM STANDARD: Para. no. 21.908(b) On or after November 1, 1991, the maximum
out-of-band power of a transmitter operating in the frequency
bands 2150 - 2162 MHz and 2596 - 2644 MHz shall be attenuated
38 dB relative to the peak visual carrier at the channel edges and
constant slope attenuation from this level to 60 dB relative to the
peak visual carrier at 1 MHz below the lower band edge and 0.5
MHz above the upper band edge. All out-of-band emissions
extending beyond these frequencies shall be attenuated at least 60
dB below the peak visual carrier.
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

PROJECT NO.: 7AM600-7H

ANNEX A

Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCC ID: D00630AMLMBRP-400

| NAME OF TEST: Field Strength of Spurious Radiation PARA.NO.: 2993 |
TEST CONDITIONS: Standard Temperature and Humidity
Standard Test Voltage

MINIMUM STANDARD: Para. no. 21.908(b) On or after November 1, 1991, the maximum
out-of-band power of a transmitter operating in the frequency
bands 2150 - 2162 MHz and 2596 - 2644 MHz shall be attenuated
38 dB relative to the peak visual carrier at the channel edges and
constant slope attenuation from this level to 60 dB relative to the
peak visual carrier at | MHz below the lower band edge and 0.5
MHz above the upper band edge. All out-of-band emissions
extending beyond these frequencies shall be attenuated at least 60
dB below the peak visual carrier.
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7AM600-7TH
ANNEX A
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”’
FCCID: DOQ63QAMLMBRP-400

[NAME OF TEST: Frequency Stability PARA. NO.: 2.995

TEST CONDITIONS: As per measurement data

MINIMUM STANDARD: Para. no. 21.908 (a) Ref: 73.687(c)(l) Automatic means shall be
provided in the visual transmitter to maintain the carrier frequency

within + 1 kHz of the authorized frequency; automatic means shall
be provided in the aural transmitter to maintain the carrier
frequency 4.5 MHz above the actual visual carrier frequency * 1
kHz.
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FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7AM600-7TH
ANNEX B
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCCID: D0063QAMLMBRP-400

KTL - Certelecom Laboratories Inc.

ANNEX B

TEST EQUIPMENT
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FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7TAM600-7TH
ANNEX B
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCC ID: D0063QAMLMBRP-400

KTL - Certelecom Laboratories Inc.

RADIO TEST EQUIPMENT LIST

CAL EQUIPMENT MANUFACTURER | MODEL SERIAL LAST NEXT

CYCLE CAL. CAL.

1 Year Spectrum Analyzer Hewlett Packard 8565E FAQ00981 May 9/97 May 9/98
Plotter Hewlett Packard 7470A 2308A30807 | NCR NCR

1 Year Radio Test Set Rohde & Schwarz CMS 52 840.0009.52 July 23/97 | July 23/98

1 Year Attenuator Narda 765-20 9510 July 23/97 | July 23/98

1 Year Afttenuator Narda 768-10 9704 Oct. 1/97 Oct, 1/98

1 Year Attenuator Narda 768-10 9709 Oct. 1/97 Oct. 1/98

! Year RF Millivoltmeter Rohde & Schwarz URVS FA000420 July 23/97 | July 23/98

1 Year Insertion Unit Rohde & Schwarz URV35-Z4 FA0Q00905 July 23/97 | July 23/98

1 Year Power Sensor Rohde & Schwarz URVS-Z5 FA000419 July 23/97 | July 23/98

2Year Hom Antenna EMCO #1 3115 3132 Feb. 5/96 Feb. 5/98

1 Year 50 ohm Combiner Pad Mini Circuits ZA3PD-2 9746 Dec. 12/97 | Dec. 12/98

1 Year Signal Generator Hewlett Packard 8660C 1818A01913 | July 22/97 | July 22/98

1 Year Signal Generator Hewlett Packard 2660C 2044A03304 | July 22/97 July 22/98

1 Year Signal Generator Rohde & Schwarz SM1Q03 1084-8004-03 | Sept. 18/97 { Sept. 18/98

1 Year Arbitrary Waveform Gen. | Sony/Tektronix AWG2021 J310493 May 15/97 | May 15/98

1 Year Plotter Hewlett Packard 7550A FAQ01129 NCR NCR

NA: Not Applicable
NCR: No Cal Required
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPARTK
MULTIPOINT DISTRIBUTION SERVICE

PROJECT NO.: 7TAM600-7H
ANNEX C
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”

FCC ID: D0063QAMLMBRP-400

ANNEX C

TEST DIAGRAMS
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FCCPART 21, SUBPART K

MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7TAM600-7H
ANNEX C

Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCCID: DO063QAMLMBRP-400

KTL - Certelecom Laboratories Inc.

PARA. NO. 2,985 RF POWER OUTPUT

Millivoltmeter

Signal : 50 oh
EUT Insertion ohm
Source Unit Load

PARA. NO. 2.989 OCCUPIED BANDWIDTH

EUT
Signal Source U
L Q
Arbitrary Waveform Attenuator
Generator

Spectrum Analyzer
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FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 7AM600-7H
ANNEX C
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCC ID: DO063OAMIMBRP-400

KTL - Certelecom Laboratories Inc.

PARA. NO. 2.991 SPURIOUS EMISSIONS AT ANTENNA TERMINALS

EUT

Signal Source

I Q

Arbitrary Waveform Attenuator

Generator

Spectrum Analyzer

PARA. NO. 2.993 FIELD STRENGTH OF SPURIOUS RADIATION

3 METERS
SEARCH
ANTENNA ~——> T
NON-CONDUCTING VARIABLE

0.8 METER | EUT TURNTABLE SEARCH
HEIGHT

. ]

| |

—>
TO TEST RECEIVER/SPECTRUM
ANALYZER
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KTL - Certelecom Laboratories Inc. FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

PROJECT NO.: 7AM600-7H
ANNEX C
Equipment: The AML Wireless Systems “MMDS Model MBRP-400 Indoor Repeater”
FCCID: D0063QAMLMBRP-400

PARA. NO. 2.995 FREQUENCY STABILITY

Climate Chamber

Equipment

Under
Test Attenuator

Signal Variable Power Frequency
Generator Supply Counter

I |
10 MHz Reference
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