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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Section 1. Summary of Test Results
Manufacturer: Conifer Corporation
Model No.: TR2278

Serial No.: NONE
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 21, Subpart K and Part 74.

& New Submission & Production Unit

D Class Il Permissive Change D 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: 100426-0

TESTED BY: Tom Tidwell DATE:

KTL 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. KTL 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.

This report applies only to the items tested.
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KTL Dallas

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

Summary Of Test Data

NAME OF TEST PARA. NO. SPEC. MEAS. RESULT
RF Power Output 2.1046 33dBW EIRP Complies
Occupied Bandwidth 2.1049 21.908 (b) Mask Complies
Spurious Emissions @ Antenna Terminals 2.1051 -60 dBc Complies
Field Strength of Spurious Radiation 2.1053 -60 dBc Complies
Frequency Stability 2.1055 + 1 kHz N/A N/A

Footnotes:

Frequency stability was not measured since the EUT uses a common oscillator for frequency
conversion which oscillator is synchronized to the GPS timing signal.
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KTL Dallas

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

Section 2.

Max. Power Input:

General Equipment Specification

QPSK +10dBm

16 QAM  +7 dBm

Frequency Range:

Type(s) of Modulation:

Emission Designator:

QPSK
16QAM
Output Impedance:
Gain:
RF Power Output Rated: Per Carrier:
Composite:
Duty Cycle:
Channel Spacing:
Operator Selection Of
Operating Frequency:
Power Output Adjustment
Capability:
Description of
Modulation(s): QPSK
16QAM

2150 - 2162 MHz MDS band

F3E F1D F2D D7W G7TW
(Voice) (QAM) (QPSK)

o0 o XX

100KG7W, 200KG7W, 400KG7W, 640KG7W,
800KG7W, 1IM60G7W, 1M93G7W, 2M10G7W
200KD7W, 400KD7W, 800KD7W, 1IM60D7W,
3M20D7W

50 ohms
20 dB (fixed)

+27 dBm nominal (QPSK), +24 dBm nominal(16QAM)
Not Applicable

Continuous

N/A
Not selectable by user
Not adjustable by user.

Data Source: Pseudo-random bit source
Symbol rate: Variable

Filter: COS/0.25

Coding: None

Data Source: Pseudo-random bit source
Symbol rate: Variable

Filter: COS/0.25

Coding: None
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KTL Dallas

EQUIPMENT: TR2278 Transverter

FCC ID: CI32278

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

QPSK Modulation

Symbol Rate Useable Bandwidth Maximum Input Level RF Output
(Ksps) (kHz) (dBm) (dBm)
128 100 +10 +27.0
160 200 +10 +27.0
320 400 +9 +26.4
512 640 +9 +27.0
640 800 +9 +27.0
1280 1600 +9 +27.0
1544 1930 +9 +27.0
2048 2100 +8 +26.0
2560 3200 +8 +26.0

16QAM

Symbol Rate Useable Bandwidth Maximum Input Level RF Output
(ksps) (kHz) (dBm) (dBm)
160 200 +7 +24.0
320 400 +6 +23.5
640 800 +6 +23.5
1280 1600 +6 +23.5
2560 3200 +6 +23.5
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Description of Modifications For Class Il Permissive Change

\@
o
©*
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Modifications Made During Testing

G

@QQ&Q
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Theory Of Operation

The EUT is a frequency converter/amplifier that operates over the 2150 — 2162 MHz MDS band.
The system uses one TR2278 for each transmitted channel. A 15 dBi gain panel antenna or a
dBi gain sub reflector antenna is connected to the rf output. The upstream is directly connected
to the head end equipment via 75 ohm coaxial cable.

The system uses a common oscillator, synchronized with the GPS timing signal, to convert the
downstream signal from th 27 — 39 MHz band to the 2150 — 2162 MHz band. Since a common
oscillator is used, the frequency drift is dependant upon the stability of the input signal.

System Diagram

GPS
RX

Upstream output
Transverter

Antenna

RF/DC
Coupler

DC
Supply

RF Data Modem
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KTL Dallas

EQUIPMENT: TR2278 Transverter

FCC ID: CI32278

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

PROJECT NO.: 9L0114R

Section 3.

RF Power Output

NAME OF TEST: RF Power Output

TESTED BY: Tom Tidwell

PARA. NO.: 2.1046

DATE: 11,12 August 1999

Test Results:

Measurement Data:

Complies.

Maximum Power Maximum Power Antenna Gain EIRP
Output @ Antenna Output @ Antenna
(dBm) (dBW) (dBi) (dBW)
+27 -3 15 +12

Test Equipment Used:

1,4,5,7,,8,14,21,22

Environmental Conditions: 22 °Celsius
42 %RH
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Section 4. Occupied Bandwidth

NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.1049
TESTED BY: Tom Tidwell DATE: 11, 12 August 1999
Test Results: Complies.

Measurement Data: See attached plots.

NOTE: The equipment tested is intended for single channel operation. There are two
modulation types: QPSK and 16 QAM. Within an assigned 6 MHz channel the user may use
multiple transverter units to fill the 6 MHz channel assignment. The lowest and highest channels
are centered at a frequency removed for the lower or upper 6 MHz channel edge by a
displacement of f; = Useable BW/2 + 20 kHz. The useable BW is taken from the chart
reproduced on page 6 of this report.

For Example:

Using QPSK modulation with a symbol rate of 128 ksps:

Useable BW = 100 kHz

fq = 100kHz/2 + 20 kHz = 70 kHz.

Therefore in the 6 MHz channel centered on 2156 MHz, the lowest useable channel would be
centered on 2153 MHz + 70 kHz = 2153.07 MHz. The highest useable channel would be
centered on 2159 MHz — 70 kHz = 2158.93 MHz.

Test Equipment Used: 1,4,5,14,21,22

Environmental Conditions: 22 °Celsius
42 %RH
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] KRB 20 kHz RFE Attt 20 dB
19.50 dBm VB 200 kH=z Mixer -10 dBm
2.15310009 GHz SKHT 7.5 ms Unit dBm

22 dB|Offset
20 /WW

10

~30 mﬁfﬂhﬂﬂﬂlﬁﬂf

-40

-50

-B0

Cu
-0 =]
I
Center 2.153100081 GHz 58.50110331 kHz~ Span 5B5.0110391 kH=z

Title: fiverage Channel FPower
Comment A: 35.3133 MHz I[nput, 2153.100 MHz Output
Date: 11.AUG.1953  13:08:50

Plot 1 — QPSK modulation, 128 ksps
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KTL Dallas

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

Marker 1 [T1] KRB 20 kHz RFE Attt 20 dB
21.72 dBm VB 20 kHz Mixer -10 dBm
2.15310009 GHz SKHT 7.5 ms Unit dBm
22 dB|Offset
A

20

-20

-30 l
21 908l ”Ny
-sophetond

-50
-B0
-70
Center 2.153 BHz 58.50110381 kHz.~ Span BB .0110391 kHz
Title: Lower Edge of 6 MHz Channel
Nate: 11.AUG6.1939 13:13:38

Plot 2— QPSK modulation, 128 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] KRB 20 kHz RFE Attt 20 dB
19.85 dBm VB 20 kHz Mixer -10 dBm
2.15880094 GHz SKHT 7.5 ms Unit dBm

22 dB|Offset

20 rrr/ww;"" R
10 \1
D i

—20

]

30 PO
21 908 !

-40
-50
-B0
-70
Center 2.159 GHz 58.801103891 kHz~ Span BB .0110391 kHz
Title: Upper Edge of 6 MHz Channel
Nate: 11.AUG. 1993 14:42:23

Plot 3 — QPSK modulation, 128 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] KRB 20 kHz RFE Attt 20 dB
18.97 dBm VB 200 kH=z Mixer -10 dBm
2. 15880227 GHz SKHT 7.5 ms Unit dBm

22 dB|Offset

20

10

B WM
A

P,

=<1

0 W
-50
-60
co
-70 i
I
Center 2.15BEB GHz 117.0022078 kHz~ Span 1.170022078 MHz
Title: fiverage Channel FPower
Nate: 11.AU5.1993 14:53:21

Plot 4 - — QPSK modulation, 160 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

RBIL 20 kHz RF &tt 20 dB
VB 20 kHz Mixer -10 dBm
SWT 7.5 ms Unit dBm

22 dB|Offset

TZ 7T
(
o \,
s R
=0 7
R Lm

-50
-B0
-0
Center 2.153 GHz 117.0022078 kHz~ Span 1.170022078 MH=z
Title: Lower Edge of & MHz Channel
Comment A: 1B0 ksps
Date: 12.AUG. 1999 9:45:14

Plot 5 - - QPSK modulation, 160 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

RBIL 20 kHz RF &tt 20 dB
VB 20 kHz Mixer -10 dBm
SWT 7.5 ms Unit dBm

22 dB|Offset

m 7T

T A el

AL 505 Ty

-40
1
-50
-B0
-70
Center 2.153 GHz 117.0022078 kHz.~ Span 1.170022078 MHz
Title: Upper Edge of 6 MHz Channel
Nate: 11.AUG. 1393 15:DD:38

Plot 6 - - QPSK modulation, 160 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] KRB 20 kHz RFE Attt 20 dB
15.02 dBm VB 200 kH=z Mixer -10 dBm
2.15B7E352 GHz SKHT 7.5 ms Unit dBm

22 dB|Offset

20

| AN

-20
_BDMJ"}‘ |

-40
-50
-60
cao
-7a =
I
Center 2.15B78 bGHz 117.0022078 kHz~ Span 1.170022078 MHz
Title: Average Lhannel Fower
Nate: 11.AU5.1993 15:37:56

Plot 7 - QPSK modulation, 320 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

KRB 30 kHz RFE Attt 20 dB
VB 30 kHz Mixer -10 dBm
SKHT 5 ms Unit dB
0
22 dB|Offset
-10 il s

i |
4 AN

-50

~B0 e

-80
-390
-100
Center 2.153 GHz 320 kHz .~ Span 3.2 MHz
Title: Lower Edge of & MHz Channel
Comment A: 320 ksps
Date: 12.AUG. 1999 9:42:17

Plot 8 - QPSK Modulation, 320 ksps
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KTL Dallas

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

Ref Lvl
26.4 dBm

RBIL 20 kHz RF &tt 20 dB
VB 20 kHz Mixer -10 dBm
SWT 7.5 ms Unit dBm

22 dB|Offset

20

i

10 ﬂf
0

[t

ML, -

-20
-30
21_3084
-40
-50
-B0
-70
Center 2.158 GHz 117.0022078 kHz~ Span 1.170022078 MH=z
Title: Upper Band Edge
Comment A: 320 KSPS
Date: 11.AUG.1953  15:44:20

Plot 9 — QPSK Modulation, 320 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] KRB 50 kHz RFE Attt 20 dB
17.71 dBm VB 500 kHz Mixer -10 dBm
2. 15B8BE35H GHz SKHT 5 ms Unit dBm

22 dB|Offset

20

| y N

-20

-30

-40

-50

-B0

Co
-70 Lo
|
Center 2.153 GHz 117.0022078 kHz.~ Span 1.170022078 MHz

Title: Channel FPower
Comment A: 512 KSPS
Nate: 11.AUGB.19399 15:57:34

Plot 10 — QPSK Modulation, 512 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

KRB 30 kHz RFE Attt 20 dB
VB 30 kHz Mixer -10 dBm
SKHT 5 ms Unit dB

22 dB|offset
10 , .\WNW
-20

-20

-40 | ‘mﬁ*
—l——___-__'

"]
-50 J
5] TSEN Nalalail wkr{l[{\»(
-70
-80
-390
-100
Center 2.153 GHz 1680 kHz.~ Span 1.6 MH=z
Title: Lower Edge of & MHz Channel
Comment A: 512 ksps
Date: 12.AUG. 1999 9:35:14

Plot 11 — QPSK Modulation, 512 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] KRB 30 kHz RF Att 20 dB
-15.96 dBm VB 30 kHz Mixer -10 dBm
2.15831302 GHz SWT 5 ms Unit dBm
22 dB|Offset
20
bt dontadi
10 ¥
a
-10
[ ————
-20
-30
21 9084
-40
-50
-60
-70
Center 2.153 GHz 117.0022078 kHz~ Span 1.170022078 MHz
Title: Upper Edge of & MHz Channel
Comment A: B12 KSPS
Nate: 11.AU5.1993 16:04:25

Plot 12 — QPSK Modulation, 512 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] KRB 30 kHz RFE Attt 20 dB
15.87 dBm VB 300 kH=z Mixer -10 dBm
2.158B67812 GHz SKHT 7 oms Unit dBm

22 dB|Offset

20

, pofvdptily
D d '

. !

-40

-50

-B0

CU
-0 =]
I
Center 2.15B57912 [GHz 234.0044156 kHz~ Span 2.340044156 MHz

Title: fiverage Channel Power over 800 kHz BW
Comment A: B40 ksps
Date: 11.AUG.1999 1b:12:49

Plot 13 — QPSK Modulation, 640 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

KRB 30 kHz RFE Attt 20 dB
VB 30 kHz Mixer -10 dBm
SKHT 5 ms Unit dB
0
22 dB|Offset
-10

T
A
/A \

-4 ———

-50

,BD q'l ol
- P»Hﬁjf%"“ﬁﬁluf

-80
-390
-100
Center 2.153 GHz 320 kHz .~ Span 3.2 MHz
Title: Lower Edge of & MHz Channel
Comment A: B40 ksps
Date: 12.AUG. 1999 9:159:42

Plot 14 — QPSK Modulation, 640 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] KRB 30 kHz RFE Attt 20 dB
-10.11 dBm VB 30 kHz Mixer -10 dBm
2.158B67812 GHz SKHT 7 oms Unit dBm

22 dB|Offset

20

. IMW%LK
| )
T ! “”“'\mma-.\

-20

30
21 908l MMAW

-50
-B0
-0
Center 2.15B57912 [GHz 234.0044156 kHz~ Span 2.340044156 MHz
Title: Upper Edge of & MHz Channel
Comment A: B40 ksps
Date: 11.AUG.1999 1b:17:47

Plot 15 — QPSK Modulation, 640 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] KRB 50 kHz RFE Attt 20 dB
12.35 dBm VB 500 kHz Mixer -10 dBm
2.15838103 GHz SKHT 5 ms Unit dB

22 ds[offset
i ﬂﬁ@wﬁwm%
-24 ]1
4B ﬂkhLﬁim

-B0

i
é:_

-2

-84

-95

-108

CU
Co
-120 I
Center 2.15B18 GHz 468 . 0088313 kHz~ Span 4.BB00BBE313 MH=z

Title: fiverage FPower in 1.5 MHz channel
Comment A: 1280 ksps
Date: 11.AUG.1999 1Bb:34:1B

Plot 16 — QPSK Modulation, 1280 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

KRB 50 kHz RFE Attt 20 dB
VB 50 kHz Mixer -10 dBm
SKHT 13 ms Unit dB
0
22 dB|Offset
-10

i |
Nl
f i

-70

-80

-390

-100

Center 2.153 GHz 1.28B MHz~ Span 12.8 MHz

Title: Lower Edge of & MHz Channel
Comment A: 1280 ksps
Date: 12.AUG. 1999 9:15:03

Plot 17 — QPSK Modulation, 1280 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

KRB 50 kHz RFE Attt 20 dB
VB 50 kHz Mixer -10 dBm
SKHT 9.5 ms Unit dB

22 dB|Offset
i W “H

I I I
W

\
v %WPW

-2

-84

-95

-108

-120

Center 2.158 GHz 536 .017BB26 kHz.~ Span 9.3B017BEZ2E MH=z

Title: Upper Edge of & MHz Channel
Comment A: 1280 ksps
Date: 11.AUG.1999 1b:2B:24

Plot 18 — QPSK Modulation, 1280 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

KRB 30 kHz RFE Attt 20 dB
VB 30 kHz Mixer -10 dBm
SHT  13.5 ms Unit dB
0
22 dB|Offset
-1z

%, A A
T
gt T —
B M

-84

-95

-108

-120

Center 2.158 GHz 468 . 0088313 kHz~ Span 4.BB00BBE313 MH=z

Title: Upper Edge of & MHz channel
Comment A: 1280 ksps
Date: 11.AUG.19583 1B:37:51

Plot 19 — QPSK Modulation, 1280 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] KRB 30 kHz RFE Attt 20 dB
12.75 dBm VB 300 kH=z Mixer -10 dBm
2.15831044 GHz SHT  13.5 ms Unit dB
0
22 dB|Offset
-1z

rail MY I
Il \
J = =

-B0
) K
-2
-84
-95
-108
au
CO
-120 I
Center 2.15B015 GH=z 468 . 0088313 kHz~ Span 4.BB00BBE313 MH=z
Title: fiverage Channel Power in 1.93 MHz band
Comment A: 1544 ksps
Date: 11.AUG.1999 1B:5B:2B

Plot 20 — QPSK Modulation, 1544 ksps
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KTL Dallas

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

REBE 50 kHz RF &tt 20 dB
VB 50 kHz Mixer -10 dBm
SWT 13 ms Unit dB
0
22 dB|Offset

-10

-20 I Hm

-30 / r \

-40

-50 wuwﬁrl

-BOj—Saes

by

-80
-390
-100
Center 2.153 GHz 1.28B MHz~ Span 12.8 MHz
Title: Lower Edge of & MHz Channel
Comment A: 1544 ksps
Date: 12.AUG. 1999 9:05:25

Plot 21 — QPSK Modulation, 1544 ksps
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KTL Dallas

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

REBE 50 kHz RF &tt 20 dB
VB 50 kHz Mixer -10 dBm
SWT 13 ms Unit dB
0
22 dB|Offset

-10

-20 I Hm

-30 / r \

-40

-50 wuwﬁrl

-BOj—Saes

by

-80
-390
-100
Center 2.153 GHz 1.28B MHz~ Span 12.8 MHz
Title: Lower Edge of & MHz Channel
Comment A: 1544 ksps
Date: 12.AUG. 1999 9:05:25

Plot 22 — QPSK Modulation, 1544 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

KRB 30 kHz RFE Attt 20 dB
VB 300 kH=z Mixer -10 dBm
SHT  13.5 ms Unit dB
0
22 dB|Offset
-1z

{

HN*pf \kﬁﬁhﬁh“‘ﬂu
—4B"ﬁ

E
/

£

-2

-84

-95
-108
-120

Center 2.158 GHz 468 . 0088313 kHz~ Span 4.BB00BBE313 MH=z

Title: Upper Edge of & MHz channel
Comment A: 1544 ksps
Date: 11.AUG.1999 1B:53:59

Plot 23 — QPSK Modulation, 1544 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] KRB 50 kHz RFE Attt 20 dB
12.12 dBm VB 500 kHz Mixer -10 dBm
2.157705671 GHz SKHT 19 ms Unit dB
0
22 dB|Offset
-1z

{/’““’“\

Zﬁ AT

TS WY TP S W 000t bt o]
-2
-84
-85
-108
Co
Co
-120 I
Center 2.157705707 GH=z 1.872035325 MHz.~ Span 1B.7203R325 MHz
Title: fiverage Power over 2.58 MHz Band
Nate: 12.AUG. 1995 B:27:37

Plot 24 — QPSK Modulation 2048 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

KRB 50 kHz RFE Attt 20 dB
VB 50 kHz Mixer -10 dBm
SKHT 13 ms Unit dB
0
22 dB|Offset
-10
-20

- I
I

-70

-80

-390

-100

Center 2.153 GHz 1.28B MHz~ Span 12.8 MHz

Title: Lower Edge of & MHz Channel
Comment A: 2048 ksps
Date: 12.AUG. 1999 9:01:35

Plot 25 — QPSK Modulation, 2048 ksps

Page 36 of 95



KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

KRB 50 kHz RFE Attt 20 dB
VB 50 kHz Mixer -10 dBm
SKHT 19 ms Unit dB

22 aB|Offodt
- M
oz /

36

= i
N )

-2

-84

-95

-108

-120

Center 2.158 GHz 1.8720353256 MHz~ Span 1B.72035325 MHz

Title: Upper Edge of & MHz Channel
Comment A: 25B0 ksps
Date: 12.AUG. 1999 B:259:23

Plot 26 — QPSK Modulation, 2048 ksps

Page 37 of 95



KTL Dallas

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

Marker 1 [T1] KRB 100 kHz RFE Attt 20 dB
12.05 dBm VB 300 kH=z Mixer -10 dBm
2.15B28329 GHz SKHT 5 ms Unit dB
0
22 dB|Offset
-10

P I I

-20 R{J
-30

./

-50 u.m'M

Mo,

-B0
-7a
-80
-90
co
ca
-100 I
Center 2.15738 GHz 540 kHz.~ Span 6.4 MHz
Title: fiverage Channel Power over 3.2 MHz BW

Comment A: 25B0 ksps
Date: 12.A/U6.1999 B:43:42

Plot 27 — QPSK Modulation, 2560 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

KRB 100 kHz RFE Attt 20 dB
VB 300 kH=z Mixer -10 dBm
SKHT .5 ms Unit dB
0
22 dB|Offset
-10

A
|l
ZZ /1

-70

-80

-390

-100

Center 2.153 GHz 2.86 MHz~ Span 25.6 MHz

Title: Lower Edge of & MHz Channel
Comment A: 25B0 ksps
Date: 12.AUG. 1999 B:53:25

Plot 28 — QPSK Modulation, 2560 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

KRB 100 kHz RFE Attt 20 dB
VB 300 kH=z Mixer -10 dBm
SKHT 5 ms Unit dB
0
P2 dB|Offset
-10

i iR
A J

| T T

-70 2 -

-80
-390
-100
Center 2.159 GHz 1.28B MHz~ Span 12.8 MHz
Title: Upper Edge of & MHz Channel
Comment A: 25B0 ksps
Date: 12.AUG. 1999 B:4B6:23

Plot 29 — QPSK Modulation, 2560 ksps

Page 40 of 95



KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] KRB 20 kHz RFE Attt 20 dB
15.79 dBm VB 200 kH=z Mixer -20 dBm
2.15312786 GHz SKHT 50 ms Unit dB

0
22 di|O0ffset
-10 W P AN ity
I
-30 qhih
=40
-50
-B0
-70
-80
-a0
go
CO
-100 I
Center 2.15311 GHz 24 . 4140625 kHz~ Span 244 .140625 kHz
Title: fiverage Channel FPower
Comment A: 16 WUAM Modulation 1B0 ks-sec.
Nate: 1B.AUG. 1999 10:47:57

Plot 30 — 16 QAM, 160 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCC ID: CI32278

KRB 20 kHz RFE Attt 20 dB
VB 20 kHz Mixer -20 dBm
SKHT 50 ms Unit dB

Offset

s Al k] 3wl

-10

-20

-30

AR
—40 e
—E0 ‘..‘ JI 1 .‘ll “|
"71 DHOL

-70

-80

-a0

-100

Center 2.153 GHz 24 . 4140625 kHz~ Span 244 .140625 kHz

Title: Lower Edge of & MHz Channel
Comment A: 16 WUAM Modulation 1B0 ks-sec.
Nate: 1B.AUG. 19399 11:03:01

Plot 31 - 16 QAM, 160 ksps
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KTL Dallas

EQUIPMENT: TR2278 Transverter
FCC ID: CI32278

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

KRB 20 kHz RFE Attt 20 dB
VB 20 kHz Mixer -20 dBm
SKHT 50 ms Unit dB

22 dB|Offset

-10

-20

-30 /
40

-50

-BOj—Saes

-70

-80

-390

-100

Center 2.153 GHz T81.25 kHz~ Span 7.8125 MHz

Title: Lower Edge of & MHz Channel
Comment A: 16 WUAM Modulation 1B0 ks-sec.
Nate: 1B.AUG. 19399 11:31:10

Plot 32 - 16 QAM, 160 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

KRB 30 kHz RFE Attt 20 dB
VB 30 kHz Mixer -10 dBm
SKHT 50 ms Unit dB

22 dB|Offset

IR
\
MMf( R B

)| EaX=Tatal

R

-70

-80

-390

-100

Center 2.158 GHz 77.14BB38BB3 kHz .~ Span 771.4BB3B63 kHz

Title: Upper Edge of & MHz Channel
Comment A: 16 UAM, 160 ksps
Date: 18.AUG. 1999 14:40:37

Plot 33 - 16 QAM, 160 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] KRB 50 kHz RFE Attt 20 dB
15.81 dBm VB 500 kHz Mixer -20 dBm
2.15322789 GHz SKHT 50 ms Unit dB

0
22 df|O0ffset
A B o R om0
-10 Ea— WWW\
I
,QD /l
-30
¥4 “\\
-40
-50
-B0
-70
-80
=
11
COo
-100 I
Center 2.1032 GHz 48 . 828125 kHz~ Span 4BE.28125 kHz
Title: fiverage Channel FPower
Comment A: 168 WUAM Modulation 320 ks-sec.
Nate: 16.AUG. 1993 12:05:54

Plot 34 — 16 QAM Modulation, 320 ksps
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KTL Dallas

EQUIPMENT: TR2278 Transverter
FCC ID: CI32278

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

Ref Lvl
23.5 dBm

KRB 30 kHz RFE Attt 20 d
VB 30 kHz Mixer -20 d
SKHT 50 ms Unit

B
Bm
dB

22 dB|Offset

-10

-20

-30

]

40

_E0 : alnd all.iu‘u

-B0

-70

| ImImiwi
T =

-80

-390

-100

Center 2.153 GHz 48 .82B125 kHz-~

Title: Lower Edge of & MHz Channel
Comment A: 168 WUAM Modulation 320 ks-sec.
Nate: 1B.AUG. 19399 14:00:46

Plot 35 — 16 QAM Modulation, 320 ksps

Span 48B.28125 kHz

14P

TDS
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCC ID: CI32278

> RBW 30 kHz RF &tt 20 dB
Ref Lvl VB 30 kHz Mixer -20 dBm
23.5 dBm SWT 50 ms Unit dB

22 dB|Offset

14P

TDS
PRN

\l | h [ llie L.
ol
-390
-100
Center 2.153 GHz 3890 .625 kHz~ Span 3.80625 MHz

Title: Lower Edge of & MHz Channel
Comment A: 168 WUAM Modulation 320 ks-sec.
Date: 1B.AUG. 19539 14:01:51

Plot 36 — 16 QAM Modulation, 320 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

> RBW 30 kHz RF &tt 20 dB
Ref Lvl VB 30 kHz Mixer -10 dBm
23.5 dBm SWT 50 ms Unit dB

22 dB|Offset

AR

! \
L o,

-B0 L‘w‘{ﬂ% —o5ad
sy

-70

-80

-390

-100

Center 2.158 GHz 154 . 2876773 kHz~ Span 1.542376773 MHz

Title: Upper Edge of & MHz Channel
Comment A: 1B UAM, 320 ksps
Date: 18.AUG. 1999 14:11:28B

Plot 37 — 16 QAM Modulation, 320 ksps
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KTL Dallas

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

FCC PART 21, SUBPART K

MULTIPOINT DISTRIBUTION SERVICE

PROJECT NO.: 9L0114R

> Marker 1 [T1] REBE 30 kHz RF Att 20 dB
Ref Lvl 11.06 dBm VB 300 kHz Mixer -20 dBm
23.5 dBm 2.153325900 GH=z SWT 50 ms Unit dB
0
22 di|O0ffset
-1 b Pt
WWW—\WW Rt
o /f"l ‘1\\
-30 H
[
-40 errj' M,
-50
-B0
-70
-80
-a0
go
CO
-100 I
Center 2.15342 [GHz 97 .BBE25 kHz.~ Span 978.8625 kHz
Title: fiverage Channel Bandwidth
Comment A: 168 WUAM Modulation BA0 ks-sec.
Nate: 1B.AUG. 1999 15:33:49

Plot 38 — 16 QAM Modulation, 640 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCC ID: CI32278

> RBW 30 kHz RF &tt 20 dB
Ref Lvl VB 30 kHz Mixer -20 dBm
23.5 dBm SWT 50 ms Unit dB

22 dB|offset
LA

LN

-10

-20

-30

1VIEM /,,/’/’ 1AP

_4n i

-50

TDS

~B0 e

-70

-80

-390

-100

Center 2.153 GHz 97 .B5B25 kHz~ Span 978.8625 kHz

Title: Lower Edge of & MHz Channel
Comment A: 168 WUAM Modulation BA0 ks-sec.
Nate: 1B.AUG. 1999 14:54:02

Plot 39 — 16 QAM Modulation, 640 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

> KRB 30 kHz RFE Attt 20 dB
Ref Lwl VB 30 kHz Mixer -10 dBm
23.5 dBm SKHT 50 ms Unit dB
0
22 dB|Offset
-1D W@WM
-30 \mh
-40
— ]
-50
7BD ’71 gﬂDII
1
-70
-80
-390
-100
Center 2.158 GHz 154 . 2876773 kHz~ Span 1.542376773 MHz
Title: Upper Edge of & MHz Channel
Comment A: 16 UAM, B40 ksps
Date: 18.AUG. 1999 14:0B:27

Plot 40 — 16 QAM Modulation, 640 ksps
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KTL Dallas

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

> Marker 1 [T1] KRB 100 kHz RFE Attt 10 dB
Ref Lvl 10.11 dBm VB 1 MHz Mixer -20 dBm
20.7 dBm 2.15383740 GHz SKHT 50 ms Unit dB
0
22 dB|Offset
-30 v 1
-40 \wq“&h
—E0 ArJJAA*‘ JIVJ Nﬂ
—_B0 F}l W“‘\i\“
L "
-70
-80
-390
o
C[
-100 I
Center 2.10H38B2 [GHz 3890 .625 kHz~ Span 3.80625 MHz
Title: fiverage Channel FPower
Comment A: 16 UAM, 1280 ksps
Date: 18.AUG. 1999 11:15:08

Plot 41 — 16 QAM Modulation, 1280 ksps

Page 52 of 95



KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

> KRB 100 kHz RFE Attt 10 dB
Ref Lvl VB 100 kHz Mixer -10 dBm
20.7 dBm SKHT 50 ms Unit dB
0
22 dB|Offset
e iAo
-20
-30 J/// kHﬁ
-A0 /
_E0 —*"”” LU lNL
_B0 khl ok BE=Tal=|
?DWWWHHAMIUM
-80
-390
-100
Center 2.153 GHz 3890 .625 kHz~ Span 3.80625 MHz
Title: Lower Edge of B MHz Band
Comment A: 16 UAM, 1280 ksps
Date: 18.AUG. 1959 11:1B:11

Plot 42 — 16 QAM Modulation, 1280 ksps
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KTL Dallas

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

FCC PART 21,

SUBPART K

MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

> REBE 100 kHz RF &tt 10 dB
Ref Lwvl VB 100 kHz Mixer -10 dBm
20.7 dBm SWT 50 ms Unit dB
0
22 dB|Offset
-0 VI PR T T TWRTLLL
-30 \L \\\\L
=40
|
\\\-—
-50 “N%q
~B0 ’71_DHQI M
=70
-B0
-50
-100

Center 2.153 GHz

Title: Upper Edge of & MHz Channel

Comment A: 16 UAM, 1280 ksps

Date: 18.AUG. 1999 13:07:58

308 .5853545 kHz~

Span 3.0853563545 MHz

Plot 43 — 16 QAM Modulation, 1280 ksps
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KTL Dalla

S

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

PROJECT NO.: 9L0114R

Y Marker 1 [T1] REBL 300 kHz RF Att 10 dB
Fef Lwvl 15.31 dBm VB 200 kHz Mixer -10 dBm
20.7 dBm 2.15485313 GHz SWT 50 ms Unit dB
a
22 dBfoffset r),,vl»f
-20
-30 /f
) FX \\‘
_50 w Il
&0 k’F H‘\
umﬂhﬂhﬂnﬂmﬂdbv*ﬁdﬁ Y R aY e T
-7a
-80
-90
cp
C
-100
Center 2.1054B7 BGHz 1.85625 MHz~ Span 15.625 MHz
Title: fiverage Channel FPower
Comment A: 1B UAM, 25B0 ksps

Nate:

18.AUG. 1999 11:34:586

Plot 44 — 16 QAM Modulation, 2560 ksps
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KTL Dallas

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278
Marker 1 [T11] RBW 300 kHz RF &tt 10 dB
Ref Lvl 10.06 dBm VB 300 kHz Mixer -10 dBm
20.7 dBm 2.15397666 GHz SWT 50 ms Unit dB
’ 22 dB|0ffset
-10 Wlw%ﬂ
20 MN’N
-30 /
=40
//
Ty |
—_B0 ’U‘I_DHD.I
-70
-B0
-90
-100

Center 2.153 GHz

Title: Lower Edge of & MHz Channel
Comment A: 1B UAM, 25B0 ksps
Date: 18.AUG. 1999 11:37:37

380 .B25 kHz~

Span 3.50

Plot 45 — 16 QAM Modulation, 2560 ksps

B25 MHz
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KTL Dallas

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

> KRB 300 kHz RFE Attt 10 dB
Ref Lvl VB 300 kH=z Mixer -10 dBm
20.7 dBm SKHT 50 ms Unit dB
0
22 dB|Offset
-10
B IW
—40 *'
M _—_————-—_‘_‘-—-
B0 ok| BE=Tal=Al
-70
-80
-390
-100
Center 2.158 GHz 154 . 2876773 kHz~ Span 1.542376773 MHz
Title: Upper Edge of & MHz Channel
Comment A: 1B UAM, 25B0 ksps
Date: 18.AUG. 1999 12:5B:43

Plot 46 — 16 QAM Modulation, 2560 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

> KRB 300 kHz RFE Attt 10 dB
Ref Lvl VB 300 kH=z Mixer -10 dBm
20.7 dBm SKHT 50 ms Unit dB

22 dB|0ffset
-10

[ ]
-30% /
-40 7

-50 \'

Buﬁm k
RUDRRIY SNV
=70
-80
-580
-100
Center 2.158 GHz 1.234381418 MHz.~ Span 12.343B1418 MH=z
Title: Upper Edge of & MHz Channel
Comment A: 1B UAM, 25B0 ksps
Nate: 18.AUG. 19839 12:539:57

Plot 47 — 16 QAM Modulation, 2560 ksps

Page 58 of 95



KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Section 5. Spurious Emissions at Antenna Terminals

NAME OF TEST: Spurious Emissions @ Antenna Terminals PARA. NO.: 2.1051

TESTED BY: Tom Tidwell DATE: 12 August, 1999
Test Results: Complies.
Measurement Data: See attached plots.

Test Equipment Used: 1,2,3,4,5,14,21,22

Environmental Conditions: 22 °Celsius
42 %RH

Worst-Case In-Band Spurious Emissions: | -35.97 dBm @ 6805.61 MHz |
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

KRB 1 MHz RFE Attt 0 dB
VB 1 MHz Mixer -10 dBm
SKHT 5 ms Unit dBm
0 e o=t
0
-10
-20
-30
1 -33| dBm
-40
B IWPUT TR T W TN e i e L i s Losies
-B0
-0
-80
Start 30 MHz 197 MHz .~ Stop 2 GHz
Title: Spurious Emissions
Comment A: 128 ksps
Date: 12.AUG6.1999 11:53:05

Plot 48 — 128 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
-36.86 dBm VB 1 MHz Mixer -10 dBm
E.BOBE1122 GHz SWT 125 ms Unit dBm
1o T T ==t

-10

-20

-30

HO1 -33| dBm

| e
- WMW T Wb .Wm..,.w“ﬂ# Foflialy

-50

-B0
-0
-80
Start 2 GHz 2.200000001 GHz~ Stop 24.00000001 GH=z
Title: Spurious Emissions
Comment A: 120 ksps
Date: 12.AUG.1999 10:35:03

Plot 49 — 128 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

KRB 1 MHz RFE Attt 0 dB
VB 1 MHz Mixer -10 dBm
SKHT 5 ms Unit dBm
0 e o=t
0
-10
-20
-30
1 -33| dBm
-40
fBDw , ,,,,Wﬂmw%%wmww
-B0
-0
-80
Start 30 MHz 197 MHz .~ Stop 2 GHz
Title: Spurious Emissions
Comment A: 1B0 ksps
Date: 12.AUG6.1999 11:50:55

Plot 50 — 160 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] RBW 1 MHz RF f&tt 0 dB
-36.26 dBm YBI 1 MHz Mixer -10 dBm
B.BOBE1122 GHz SWT 125 ms Umit dBm
10 et =t

-10
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-30

01 33| dBm

-50

-B0
-0
-B80
Start 2 BHz 2.200000001 GBHz~ Stop 24.00000001 BHz
Title: Spurious Emissions
Zomment A: 160 ksps
Nate: 12.AU6.1599  10:26:43

Plot 51 — 160 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

RBIL 1 MHz RF &tt 0 dB
VB 1 MHz Mixer -10 dBm
SWT 5 ms Unit dBm

1o T T ==t

-10

-20

-30

1 -33| dBm

-40

PRV 1
-50 mJouFHkm*ﬁhbqwﬂJﬂﬁbqu uumﬁ&mﬂwnhmﬁhﬁﬂwuw

-B0

-70

-80

Start 30 MHz 197 MHz .~ Stop 2 GHz

Title: Spurious Emissions
Comment A: 320 ksps
Date: 12.AUG6.1999 11:485:38

Plot 52 — 320 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] RBIL 1 MHz RF &tt 0 dB
-36.81 dBm VB 1 MHz Mixer -10 dBm
E.BOBE1122 GHz SWT 125 ms Unit dBm
1o T T ==t
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-10
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I I I |
—40 -rmﬁdﬂ\qﬂ
AN |
It | s gt N AH I IR Y ALY g
"MW"‘N

-50

-B0
-0
-80
Start 2 GHz 2.200000001 GHz~ Stop 24.00000001 GH=z
Title: Spurious Emissions
Comment A: 320 ksps
Date: 12.AUG.1999 10:40:08

Plot 53 — 320 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

REBL 1 MHz RF Att 0 dB
VB 1 MHz Mixer -10 dBm
SKHT 5 ms Unit dBm
0 e o=t
a
-10
-20
-30
—01 -33| dBm
-40
-50 TP RTIETYI e s e sy
NRTL RN YIS TTRRS
-60
-70
-80
Start 30 MHz 197 MHz .~ Stop 2 GHz
Title: Spurious Emissions
Comment A: 512 ksps
Nate: 12.A05.1993 11:45:48

Plot 54 — 512 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
-35.97 dBm VB 1 MHz Mixer -10 dBm
E.BOBE1122 GHz SWT 125 ms Unit dBm
1o T T ==t

-10

-20

-30

HO1 -33| dBm

- P PRI P T s STV T P PN P v
- M

-B0
-0
-80
Start 2 GHz 2.200000001 GHz~ Stop 24.00000001 GH=z
Title: Spurious Emissions
Comment A: 512 ksps
Date: 12.AUG6.1999 10:45:36

Plot 55 — 512 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

RBIL 1 MHz RF &tt 0 dB
VB 1 MHz Mixer -10 dBm
SWT 5 ms Unit dBm

10 e o=t
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-10

=20
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-40

-60
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-80
Start 30 MHz 197 MHz .~ Stop 2 GHz
Title: Spurious Emissions
Nate: 12.AU5.1993 11:43:20

Plot 56 — 640 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
-35.99 dBm VB 1 MHz Mixer -10 dBm
E.BOBE1122 GHz SWT 125 ms Unit dBm
1o T T ==t

-10

-20

-30

H{1 -33| dBm

-50

-B0
-0
-80
Start 2 GHz 2.200000001 GHz~ Stop 24.00000001 GH=z
Title: Spurious Emissions
Comment A: B40 ksps
Date: 12.AUG.1999 10:46:32

Plot 57 — 640 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
-48.96 dBm VB 1 MHz Mixer -10 dBm
2.00000000 GHz SWT 5 ms Unit dBm
1o T T ==t

-10

-20
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1 -33| dBm

-40

50 T Iy vt s S L St
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-80
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Date: 12.AUG6.1999 11:41:38

Plot 58 — 1280 ksps
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EQUIPMENT: TR2278 Transverter
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Marker 1 [T1] RBW 1 MHz RF Att 0 dB
-36.92 dBm VB 1 MHz Mixer -10 dBm
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Date: 12.AU6.1999 11:13:58

Plot 59 — 1280 ksps
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PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
-43.97 dBm VB 1 MHz Mixer -10 dBm
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Plot 60 — 1544 ksps
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MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] RBW 1 MHz RF &tt 0 dB
-36.32 dBm VB 1 MHz Mixer -10 dBm
E.BOBE1122 GHz SWT 125 ms Unit dBm
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Plot 61 — 1544 ksps
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EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] KRB 1 MHz RFE Attt 0 dB
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Plot 62 — 2048 ksps
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EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
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Plot 63 — 2048 ksps
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Marker 1 [T1] RBW 1 MHz RF Att 0 dB
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Plot 64 — 2560 ksps
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Plot 65 — 2560 ksps
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Section 6. Field Strength of Spurious

NAME OF TEST: Field Strength of Spurious Emissions PARA. NO.: 2.1053
TESTED BY: Tom Tidwell DATE: 12 August, 1999
Test Results: Complies

Measurement Data: See attached table(s).

Test Equipment Used: 14, 33, 34, 35

Environmental Conditions: 22 °Celsius
42 %RH

Page 78 of 95



KTL Dallas

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

Test Data - Radiated Emissions

DallasalHeatigadgaesters:

80280 Xmalealy
Lewisyilievill, 7BR55057
N
T— Tel: TA72043§-286D600
KT Pallps Infe. Fax-@¢p¥3§-266 72667
MiIfEQWR S & RGHAISLEEIRTQNS 3 ata
EompRR X FEcdMHIARy— Pagpade Oflof [1
O ot i S e— Wl e — |
S e e SRR R
Technician: Tom Tidwell Specification: CFR 47, Part 21 Lab: Date: 8/12/99
Technician: —Tom Tidwel Specification; CFR 47, Pait21 Lan: Date: |
Equipment Used: CF31, G2034, G2200, G2626
Equipment Used: ~CF3T, G2034, G2200, G2626
Configuration: TX MAX POWER, ANTENNA REPLACED WITH 50 OHM LOAD
Configuration: TX MAX POWER
Bandwidth: 1 MHz Video Bandwidth: 1 MHz Antenna Distance 3 m Detector:
Bandwidth: 1 MHz Video Bandwidth: 1 MHz Antenna Distance 3 m Detector:
Climatic Conditions: EUT Power: _X 115 V.A.C. X 60 Hz _X Peak
Chmediadenditions: 23 C EUT Power. _X08MAN.@.C. X_50 189 Hz ___AVerBgek
Rerapasaturaidity: 433  oC 23R08A.@A\.C. 50 Hz __ Average
Rehabypbdtionficigsure: 988  nfidar othao V.A.C. ___1Phase ___3Phase
Atmospheric Pressure: 985 mbar ___ Other __1Phase ___3Phase
Freq. Meter ||Antenna| | Cable RF Conver. orrected FIRP | EIRP Pol.  |Corhments:
Freq. |[Readies || Aaeieing | Lossle| | Garr | Fesauer. Resslingtted EIRP | EIRP | Po]. [Comments:
L (MH2Z) 1| (81l (dIBdo, L] (GBLo| | (ABhinl | Factol |(ABEN/ml (MW) [ (dBm)
| RAB9) || 4028 ]| 284B) &iR) @dB) 0 1388\ Y 36403 34.6d8m) [V Measured w/
_.—@_ %;é 2. le’) 32 O 0 lla__.ﬁzla |$) m- .i ]477%”7 H \ 1D .,.t‘nziElacd 4/
2150|1369 1203 3 o 9 +42 240797 646107 piis [ | ]
22(38 ©9.9 26.3 S.1 32.0 0] 99.3 0.00026 | -59.93 \Y Me#ﬁllgm :gvé
T Lo 3T 320 (P 58Y [ UD00ZT 3633 —TH 150 dohm load - ;
1O JJ.J O . L DU U Ul.OD V. UUYS eIe] Rvie) Vv IVICdsSUI CU |
2278 595 283 3+ 30 © 669 0-000871=34133 H SO ot ioad
71318 35 321 L 316 9) 399 Z19E-00 [ 5933 Y OISE FIoor
4318 3D Y43 LX) 310 19) 399 2900 15933 H OTSE, L 1o0T
71318 35 32t 4] 30 19) 415 A 7EP0 [-D373 \Y NOISE Fipar
e, 55 a5 552 as§) o— 40 | drteep ot (9 by T Noiee FROTPT-
6477 [ 35 || 345 [ 55 [ 30[[ 0 — 75 | [OBEPB[-B0Z3[ V[ | Noise Flpdr
5444 a2 82> 1l 535 | 13390 0 5092 | gb-ab- Vo piiedly HL Lo Noisebar
3636 40 37 6.3 33 0 503 3RE 05 Ad Q3 H I“iS Eloor
8636 40 37 6.3 30 0 53.3 6.4E-P5 | -41{93 V| Noise Flpar |
18636 H 3B% z2&3 3330 00 52833 | 5 %éa% v__H isheigenFloar
10795 40 386 73 333 0 526 5BE-05]-49 63 H ise Flaor
10795 40 38.6 7.3 30 0 55.9 0.000{12 | -39133 \Y Noise Flbar
4D 3836 823 3230 00 55%5.9 | 0000001398933 |V _Hl  Noish@i par
12952 40 39.9 8.2 32.2 0 55.9 0.00012 [ -39.33 H Noise Floor
DATAGBRIMON\FOBMS\TESBIAFASHEETRRICRORE30  RIEV 03@97 58.1 0.00019]-37.13 V Noise Floar
12952 40 39.9 8.2 30 0 58.1 0.00019 | -37.13 H Noise Floor
| DATACOMMON\EORMS\TESTDATASHEETS\MICRORE REV 030597
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Section 7. Frequency Stability
NAME OF TEST: Frequency Stability PARA. NO.: 2.1055
TESTED BY: DATE:

Test Results: Q X@
Measurement Data: See attached table. ﬁx@@

Test Equipment Used: K&@

Standard Test Frequen
Standard Supply Voltage:

Environmental Conditions: °Celsius
% RH
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Test Data — Frequency Stability

e

@QQ&@

Page 81 of 95



KTL Dallas

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

Section 8. Test Equipment List
REF. NO. EQUIPMENT MANUFACTURE |MODEL ASSET |LAST CAL.
1 50 ohm load(500W) Narda 27470 G1366 2/25/99
2 Directional coupler(50 MHz — 1 GHz) Narda 3020A G3725 5/19/99
3 Directional coupler(1 GHz — 4 GHz) Narda 3022 G3726 5/19/99
4 Directional coupler(2 GHz — 18 GHz) Hewlett Packard 11692D G3727 5/7/99
5 Spectrum analyzer Rohde & Schwarz [FSEK 30 G2632 6/14/99
6 Spectrum analyzer Hewlett Packard 8563E G2624 5/29/99
7 Power Meter Wavetek 8531 G3893 6/17/99
8 Power Sensor Wavetek 85310 G3893 6/17/99
9 Tunable Notch Filter (200-400 MHz) K&L 3TNF-200/400 |G1713 COuU
10 Tunable Notch Filter (250-500 MHz) K&L 3TNF-250/500 |G1714 COU
11 Tunable Notch Filter (500-1000 MHz) |K & L 3TNF-500/1000 |G1712 COuU
12 Tunable Notch Filter (1000-2000 MHz) |K & L 3TNF-1000/2000|G1711 COuU
13 Blocking Capacitor Hewlett Packard 11742 NCR
14 Coaxial Cable Storm CF31 4/29/99
15 Coaxial Cable Suhner Cl11 6/15/99
16 Coaxial Cable Astrol ab CF38 9/1/99
17 Coaxial Cable AstroLab CE39 9/1/99
18 Coaxial Cable Astrol ab CF40 9/1/99
19 Coaxial Cable Astrolab CF41 9/1/99
20 1/Q Modulation Generator Rohde & Schwarz [AMIQ G2735 5/26/99
21 RF signal generator Rohde & Schwarz  [SMIQ 03 G2736 5/3/99
22 SMA Attenuator (10 dB) Mini-Circuits BW-S10W?2 8/14/99
23 SMA Attenuator (10 dB) Mini-Circuits BW-S10W3 8/15/99
24 SMA Attenuator (10 dB) Mini-Circuits BW-S10W4 8/16/99
25 SMA Attenuator (10 dB) Mini-Circuits BW-S10W5 8/17/99
26 SMA Attenuator (20 dB) Mini-Circuits BW-S20W?2 8/14/99
27 SMA Attenuator (20 dB) Mini-Circuits BW-S20W3 8/15/99
28 SMA Attenuator (20 dB) Mini-Circuits BW-S20W4 8/16/99
29 SMA Attenuator (20 dB) Mini-Circuits BW-S20W5 8/17/99
30 Attenuator (10 dB) Narda 776B-10 G1018 10/26/98
31 Attenuator (20 dB) Narda 776B-20 G1017B 8/14/99
32 Radio test set Rohde & Schwarz [CMTA 54 G2631 3/1/99
33 Horn Antenna Electrometrics RGA-60 G2034 6/28/99
34 Amplifier Hewlett Packard 8449A G2200 6/11/99
35 Spectrum analyzer Hewlett Packard 85668 G2626 4/21/99
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCC ID: CI32278

Section 9. Test Setup Photos

Photo 2 — Test #MW-2
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Photo 3 — Test # MW-3
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
EQUIPMENT: TR2278 Transverter
FCC ID: CI32278

Photo 4 — Test #MW-3
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

PROJECT NO.: 9L0114R

ANNEX A

EQUIPMENT: TR2278 Transverter
FCC ID: CIi32278

ANNEX A - TEST DETAILS
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

ANNEX A
EQUIPMENT: TR2278 Transverter
FCC ID: CIi32278
| NAME OF TEST: RF Power Output PARA. NO.: 2.1046

Method Of Measurement:

Antenna Conducted:
The peak power at antenna terminals is measured using a Spectrum Analyzer or Power Meter.
Power output is measured with the maximum rated input level.

E.l.LR.P.:
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/41t

R2 = E2/120mtand proceeding as follows:
P = E°R? — E23?

~ 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 Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

ANNEX A
EQUIPMENT: TR2278 Transverter
FCC ID: CI32278
[ NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.1049 |

Method Of Measurement:

A portion of the transmitted signal is coupled to a Spectrum Analyzer with a resolution
bandwidth of at least 1% of the bandwidth of the transmitted signal. The resolution bandwidth is
chosen so as not to reduce the peak level of the measured waveform.

The appropriate bandwidth mask is applied to the output waveform to verify compliance.
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
ANNEX A
EQUIPMENT: TR2278 Transverter
FCC ID: CIi32278

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

Antenna Conducted:

A portion of the transmitted signal is coupled to a Spectrum Analyzer with a resolution
bandwidth of 1 MHz for emissions above 1 GHz. Below 1 GHz the resolution bandwidth is
chosen so as not to reduce the peak level of the measured waveform.

The appropriate limit line is applied to the output waveform to verify compliance.
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R

ANNEX A
EQUIPMENT: TR2278 Transverter
FCC ID: CI32278
| NAME OF TEST: Field Strength of Spurious Radiation PARA. NO.: 2.1053 |

If the antenna is detachable from the transmitter, it is removed and replaced with a 50 ohm load.
Emissions are measured up to the 10" harmonic of the highest transmit frequency that the
transmitter is capable of producing.

If the antenna is not detachable from the transmitter, emissions are measured radiated only at a
distance of 3 meters.

Calculation of E.I1.R.P.:
Equivalent Isotropic Radiated Power is derived from the peak radiated field strength of the

fundamental emission by using the plane wave relation GP/4TR2 = E2/120m and proceeding as
follows:

p = EXR? — E?%

~ 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 Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
ANNEX A
EQUIPMENT: TR2278 Transverter
FCC ID: CIi32278

| NAME OF TEST: Frequency Stability 2.1055

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 Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

PROJECT NO.: 9L0114R

ANNEX B

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

ANNEX B - TEST DIAGRAMS
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

PROJECT NO.: 9L0114R

ANNEX B

EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Para. No. 2.1046 - R.F. Power Output

Millivoltmeter

Modulation EUT Insertion Spectrum
Source Unit Analyzer

Para. No. 2.1049 - Occupied Bandwidth

Spectrum
Analyzer

EUT Attenuator

Modulated
Signal Source
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KTL Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.: 9L0114R
ANNEX B
EQUIPMENT: TR2278 Transverter
FCCID: CI32278

Para. No. 2.1051 - Spurious Emissions at Antenna Terminals

Modulated
. EUT
Signal Source
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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FCC PART 21, SUBPART K

MULTIPOINT DISTRIBUTION SERVICE

PROJECT NO.: 9L0114R

ANNEX B
EQUIPMENT: TR2278 Transverter
FCC ID: CI32278
Para. No. 2.1053 - Field Strength of Radiation
3 METERS
SEARCH ANTENNA _—
VARIABLE
EUT. SEARCH

0.8 METER

NON-CONDUCTING
TURN-TABLE

HEIGHT (1 TO 4 m)

Para. No. 2.1055 - Frequency Stability

Climate Chamber

%

TO TEST RECEIVER/SPECTRUM

ANALYZER

E.U.T.

Signal Variable Power
Generator Supply

Attenuator

Frequency
Counter

10 MHz Reference
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