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1. INTRODUCTION
Object

This test report presents emissions profile of Nortel Networks BWA radios that are to operate in
the 38 GHz LMDS band for the Type Acceptance of Nortel Networks BWA radios. Nortel
Networks BWA radios comply to the specifications referenced in the results section below.The
radios have been designed to provide mulit-carrier point-to-multipoint communication services.

Equipment Under Test Description

The Nortel Networks BWA 38 GHz radio product is of wide band design. The power amplifiers
and the LNA are designed to provide gain over the entire 38.75-39.45 GHz band. The BTR and
CTR are of a single conversion design. A single DRO serve both the transmit and receive path.
The BTR and CTR provide a maximum power output of 1 and 0.5 watt respectively for a single
tone. The following table identifies the EUT:

Model # Description Manufacturer Part #
BTR3800 | Base Transceiver Nortel BWA NTVGO02AD
CTR3800 | Customer Transceiver Nortel BWA NTVGO4AD

Model # Order UW Tx uW Rx RF Tx RF Rx BW | Separation

Code (GHz) (GHz) (MH2) (MH2)
BTR3800 | NTVGO02AD | 39.45-39.65 | 38.75-38.95 | 450-650 | 50-250 200 700
CTR3800 | NTVGO4AD | 38.75-38.95 | 39.45-39.65 | 450-650 | 50-250 200 700

Application Exceptions
None

General
Tests were performed on a production sample(s) of the BTR and CTR, according to standards
and directives indicated on the table in paragraph 1.1. All measurements were performed in

accordance to the measurement procedures outlined in these standards or detailed in this
report.
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Results

The following table summarizes the EUT test results of the testing described in this report:

Standard Test Description Para. No. Results
FCC part 101 section 101.111 Spectral Mask (@)(2)(i) Compliant
FCC part 2, section 2.997; FCC part | Conducted Emissions (a)(2)(iii) Compliant
101 section 101.111

FCC part 2, Section 2.997, FCC part | Radiated Emissions (a)(2)(ii) Compliant
101 section 101.111

TSB10-F — June 1994 Adjacent Channel Test 421 Compliant
TSB10-F — June 1994 Co-Channel Test ANNEX B Complaint
FCC part 2, Section 2.995 (a) (1), Frequency Stability Over A(6) Complaint
(b) and FCC part 101 section Temperature

101.107

Test Facilities Description

The Nortel Network BWA EMC facility is a shielded 3m room The room is provided with input
voltage of 120 and 240 V ac, which is filtered through Corcom filters before entry.

Test Equipment

The following is a list of test equipment used to perform all tests described in this report.

Equipment Manufacturer Model Serial or Cell el

Asset # ALY
Spectrum Analyzer Hewlett Packard HP 8665E 02940 09/99
Spectrum Analyzer Hewlett Packard HP 8663E 3611A05001| 08/99
Synthesized Sig. Gen. Anritsu 69369A 981807 06/99
Power Meter Anritsu ML2438A 97400074 06/99
Power Sensor Anritsu MA2475A 06/99
Mixer Assembly 40 to 60 GHz | Millitech/Nortel BWA MHB-19-RD3A0 | MS-118086 7/99
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Equipment

Manufacturer

Model

Serial or

Cal due

Asset # (i)

Mixer Assembly 60 to 90 GHZ | Millitech/Nortel BWA MHB-12- MS-118101 7/99

RD3A0
Mixer Assembly 90 to 140 Millitech/Nortel BWA MHB-08- MS-118090 7/99
GHz RD3A0
Power Supply Hewlett Packard 6544A US36390168 (  -----
Power Supply Hewlett Packard 6554A US36340233(  --—--
Frequency Counter XL microwave 3460 980338143 03/99
Antenna Bilog 30 to 1000 Shaffner-Chase CBL6111B 2261 08/99
MHz
Horn Antenna 1 to 18 GHz EMCO 3115 9711-5345 11/99
Horn Antenna 14 to 40 GHz | Shaffner-Chase BBHA 9170 9046 3/99
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1. CONDUCTED EMISSIONS & MASK

Tested by: Charlie Bishop and Mitch Hebert
Date: Dec 2, 1998 through Mar Apr 26,1999

Test was performed to validate the requirements specified in FCC part 2, section 2.997; FCC
part 101 Section 101.111

Test Conditions

Temperature 25C
Primary Voltage BTR -48 V and for CTR +18 V dc

Minimum Specifications

The specification for this range is 43+10*Log P which will be 43dB attenuation for the BTR and
42.7dB for the CTR.

Test Results

The EUT does comply with the specification referenced in the previous paragraph.
Measurement Data

See on Appendix A for test results and setup photographs.

Test Method

Nortel processing equipment stimulated the EUT (BTR and CTR) with digitally modulated 16
QAM signal. The modulator output signals are then combined, through a passive combiner, and
fed into the input to the BTR and/or CTR. The output is examined directly by a spectrum
analyzer for up to frequencies of 40GHz. External mixers are used for frequencies greater than
40GHz. A synthesized frequency generator stimulates the external mixer’s local oscillator input.
The spectrum analyzer, synthesized generator and all calculations are administered by a
Labview software application on a PC.

Test System Test Configuration

Figure 1.0 presents a simplified block diagram of the conducted emissions test set-up. For
measurements above 40GHz, a PC controlled a synthesized generator programming the LO
frequency input to the external mixer, so that the difference frequency between what is
measured and the LO frequency is 100MHz. Below 40GHz, the output of the EUT was directly
connected to the input of the spectrum analyzer.

A reference passband response is recorded, of four 16 QAM modulated carriers, occupied
bandwidth of 40MHz for the BTR and two for the CTR occupying 20MHz. The measured
reference is used to determine the out of band emissions, by measuring the relative differences
between the reference and the measured emission.
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.| LO Frequency
g Source
\ 4
External Mixer | EUT | IF Combiner
(Above 40 GHz) | T BTR or CTR ¢ /Modulators
I
I
I
I
\ 4 |
I
Spectrum _ _J'
Analyzer
A
o PC Test
o Controller

Figure 1.0: Test Setup Configuration for Conducted Emissions
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2. RADIATED EMISSIONS

Tested by: Charlie Bishop and Mitch Hebert
Date: Mar 18 through Apr 26, 1999

Test was performed to validate the requirements specified in FCC part 2, section 2.997; and
FCC part 101 Section 101.111.

Test Conditions

Temperature 25C
Primary Voltage BTR -48 V dc and for CTR +18 V dc

Test Results

The EUT does comply with the specification referenced in Part 101 of the FCC rulings.
Measurement Data

See on Appendix B for test results and setup photographs.

Test Method

Nortel processing equipment stimulated the EUT (BTR and CTR) with digitally modulated 16
QAM signal. The modulator output signals are then combined, through a passive combiner, and
fed into the input to the BTR and/or CTR. The output is examined directly by a spectrum
analyzer for up to frequencies of 40GHz. External mixers are used for frequencies greater than
40GHz. A synthesized frequency generator stimulates the external mixer’s local oscillator input.

The spectrum analyzer, synthesized generator and all calculations are administered by a
Labview software application on a PC.

Type Acceptance Test Report CTVG02AD 6




Test System Configuration

Figure 2.0 presents a simplified block diagram of the radiated emissions test set-up. For
measurements above 40GHz, the antennae is positioned 30cm from the EUT; a PC controlled
a synthesized generator programming the LO frequency input to the external mixer, so that the
difference frequency between what is measured and the LO frequency is 100 MHz. External
mixers are connected to Millitech horn antennae, covering the band 40 to 60GHz, 60 to 90GHz
and 90 to 140GHz. Below 40 GHz, the antennae is positioned 1m from the EUT; the input to
the spectrum analyzer was connected to various antenna a Chase 30 to 1000MHz bilog, EMCO
1 to 18GHz horn, and Chase 14 to 40GHz horn.

A reference passband response is recorded, of four 64 QAM modulated carriers, occupied
bandwidth of 40 MHz for the BTR and two for the CTR occupying 20 MHz. The test antennae
and the EUT antenna are positioned at a given distance, to produce a maximum amplitude
response of the passband. The antennae are held in this position during the entire testing of up
to 110 GHz. The measured reference is used to determine the out of band emissions, by
measuring the relative differences between it and the measured emission.

.| LO Frequency
g Source
\ 4
External Mixer EUT
(Above 40 GHz) |: BTRor CTR
«——- - < > 4
1-Meter max
v
Spectrum IF Combiner
Analyzer /Modulators

!

PC Test
Controller

Figure 2.0: Test Setup Configuration for Radiated Emissions
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3. TEMPERATURE STABILITY TESTS

Tested by: Charlie Bishop and Mitch Hebert
Date: Apr 19-21, 1999

Test was performed to the validate the requirement of part 101, section

Test Conditions

Temperature -40C to +50C,
Primary Voltage BTR -48 V dc and for CTR +18 Vdc

Test Results

The BTR and CTR do comply with the specifications stated in specification paragraph. The
limit used for the test was 0.003% as stated in the exception note 6 for point to point
microwave.

Measurement Data
See on Appendix C for test setup and photographs.
Test Method

Tests were performed on a BTR and CTR, these units were placed into a temperature
chamber, and the temperature profile used for temperature is referenced in FCC part 2,
section. A base line frequency measurement is made at first ambient temperature. With the
power not applied to the EUT, the temperature is then decreased by the programmed interval
(10C) and allowed to “soak” for a period time specified by the user (30min). The soak time
allows the internal component temperature to stabilize. Once the plateau has been achieved,
the power is applied to the EUT and the frequency is measured to 6 significant digits.
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Test System Configuration
The specified temperature profile is —40°C to +50°C.

Thermal Chamber

Frequency < EUT
Counter : BTR or CTR

Power Meter |&----

PC Test
Controller

Figure 3.0: Test Setup Configuration for Temperature Stability Tests
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4. CO/ADJACENT CHANNEL TEST

Tested by: Charlie Bishop and Mitch Hebert
Date: Apr 15,1999

Test Conditions

Temperature 25C,
Primary Voltage BTR -48 V and for CTR +18 V dc

Minimum Specifications

As specified in Part 101.105(c)(6), the protection criteria shall be at least 0dB for adjacent
channel and as found in TIA Bulletin TSB-10 Table B-1, the limits for 4, 16 and 64 QAM are
19.5, 26.9 and 33.1 dB respectively for co-channel.

Adjacent Channel Test Method

Nortel translation equipment (CTR) is stimulated with digitally modulated 16 QAM RF signals.
The two signals (wanted and interferor) are combined, up-converted and fed into the microwave
receive of the EUT (BTR). The wanted CTR output is adjusted such that a quality QAM signal
is present. An inline vane attenuator is adjusted until a payload BER of 10°is achieved. The
level is then increased by 3dB. The interfering signal is applied and adjusted such that the BER
of 10°is achieved. The power density of the wanted and interfering carrier are recorded. It
should be noted that the vane attenuation reading is noted and it is removed so that accurate
measurements are easily made at the microwave flange of the receiver.

Co-Channel Test Method

Nortel translation equipment (CTR) is stimulated with digitally modulated 16 QAM signals. The
two signals (wanted and interferor) are combined and fed into the microwave receiver of the
EUT (BTR). The wanted CTR output is adjusted such that a quality QAM signal is present. An
inline vane attenuator is adjusted until a payload BER of 10°is achieved. The wanted output is
then increased by 3dB and the level is recorded. The interfering signal is then applied at
maximum in-line attenuation. The interfering signal is adjusted until the payload BER reaches
10® The interfering signal is removed. The power density of the wanted carrier is measured
and recorded. The wanted carrier is then removed and the interfering signal is measured and
recorded. The two measurements should be at least 20.9 dB. It should be noted that the vane
attenuation reading is noted and it is removed so that accurate measurements are easily made
at the microwave flange of the receiver.
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Test System Test Configuration

A

EUT
BTR

Interferor Interferor
CTR b RF Signal

OO0
O

. ReUni
RF Signal to Network Intorface Modulated QAM RF
Demodulator > Unit Signal to UpConvertor

A
Spectrum
Analyzer

A

Bit Error
Rate Tester

The figure below represents a simplified block diagram of the adjacent and co-channel
interference test set-up. 8.0Msps carriers were used giving a bandwidth of 10MHz.
Measurements at 4, 16 and 64 QAM were performed using a BER trigger metric of 3dB RSL.
For ease of measurement, the relative levels were measured at the RF output of the receiver.
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APPENDIX A

Conducted Emissions Measurement Results
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5. CONDUCTED EMISSIONS MEASUREMENT RESULTS
Computer setup and instrumentation in the PI laboratory
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BTR Spectral Mask
The emission showing amplitude and angle-modulated (D) with two or more channels (7) which could contain data or

telephony (W). The signal has a maximum occupied bandwidth of 40MHz. (40MO0). Equipment Type 40MOD7W. The
following pictures show 4 — 10MHz carriers across the minimum, maximum and middle of the 200MHz band at a channel
power of 17dBm. The mask calculations can be found in Appendix F.
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BTR 3800, 4 carrier QAM 64 modulated. — 30MHz to edge of carriers

Start Frequency| Tx Attenuator| || SA Meas Cable SA Power Frequency being scanned | [po##E000000 |
dB

WGHZ[ M Ipebblesol.cab I

End Frequency| Carrier Pwr Ref C RelCxR (C Enable| Corrected Power| 10.00e+9  20:00E*S 4 00E4g
o5 orz S0 | oo o

MLE

C Enable

- 30.00E+6 39.45E+9
%} Conversion Gain|[1°-7% |dB|
ﬁ @,- Intentional Emissions

SARes B/W| Meas Res B/W
1.00 MHz
F_ Ixne] §F%°
%- StanTl Sto Timel

Sweep Type
=I15MHzto 40GHz I
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BTR 3800, 4 carrier QAM 64 modulated.

— 40 to 60GHz

Conversmn Loss!

Start Frequency| Tx Attenuator|
;Eo,oo GHz EE ldB[ lpebblesol .cab I

End Frequency| Carrier Pwr Ref

SA Power Frequency being scanned | [Foe00703030
T
O RelcxR (O Enable| Corrected Power 45 00E+9  BO00E¥S o Mode

Sweep Type

4OGHZ to 200GHz

C Enable

60.00 GHZ[ Fls.oo I dB
- - 40.00E+9 60.00E+9
dB|
1/

LO Frequency][11980-02000 {pqpy7(

100

100MHz cable loss|

2o I

Intentional Emissions

ﬁ
Sto Time

S.A Res B/W| Meas Res B/W |- dB
I KHz 0 30 MHz

(B [

| ednesday February 03,1999 @ 1:38 PM hursday February 04, 1999 @ 12:17 AM
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BTR 3800, 4 carrier QAM 64 modulated. — 60 to 90GHz

Start Frequency| Tx Attenuator| Conversion Loss| SA Power Frequency being scanned | [povoo000000

iieo_oo ‘GHZI M nrlzmixer.cal I dB

End Frequency| Carrier Pwr Ref C RelCxR (O Enable Corrected Power] 70.00E+9 80.00E+9 Mode
65.00E+9

90.00 GHZI on.oo I

Sweep Type

— yrpiFou i) g bl _ =

100
100MHz cable loss
S.ARes B/W| Meas Res B/W, : dB| @
GF vz GO0 Tune |
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85.00E+9
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MHz

Intentional Emissions

0 'dB
- Stan Time Sto Time
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BTR 3800, 4 carrier QAM 64 modulated. — 90 to 140GHz

Conversion Loss

Start Frequency| Tx Attenuator]|
ot 3P _Jas]

End Frequency| Carrier Pwr Ref

IV_VI'OBmiXEI’.Ca| I

(O RelCxR ( Enable
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e
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.

(C Enable

-- 61
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100MHz cable loss|

Lo

S.ARes B/W| Meas Res B/W
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Start Time|

s
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BTR 3800, 4 carrier QAM 64 modulated. — 140GHz to 170GHz

Start Frequency| Tx Attenuator| Conversion Loss| SA Power Frequency being scanned | Jt7o000000000

}]140.00 ‘GHZ M’ Ipebble501.cab I dB
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BTR 3800, 4 carrier QAM 64 modulated. — 170GHz to 200GHz

Conversion Loss|

Start Frequency| Tx Attenuator|
GHz §F_ldg|

End Frequency| Carrier Pwr Ref]

IpebblesolAcab I
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CTR connected in the laboratory for conducted measurements

CTR with the case removed
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CTR Spectral Mask
The following pictures show 2 — 10MHz carriers across the minimum, maximum and middle of the 200MHz band at a
channel power of 16dBm.
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H
R
i !
i ! i i
L R +— LR R R
| |
i |
| [
I g | |
7TE52GH=z SPAMN 1686 GMHz
VB 188kHz SWP 5@ Bms
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CTR 3800, 2 carrier QAM 64 modulated. — 30MHz to edge of carriers

Start Fre

uency| Tx Attenuator|

SA Meas Cable

o

GHz| ¢ a8l

End Frequency| Carrier Pwr Ref

|pebb|esl)1.cab

C RelCxR (O Enable

SA Power| Frequency being scanned |

P |dB
Corrected Powe[|

HF5es  |gHz oo |

Sweep Type,
A[T5MHz to 40GHz |
C

E--‘

S.ARes B/W| Meas Res B/W|

e"|3 |KHz| §'||1-00 MHz |

Test Info|

Start Test

0.0E+0
-10.0E+0
-20.0E+0
-30.0E+0
-40.0E+0
-50.0E+0
-60.0E+0
-70.0E+0
-80.0E+0
-90.0E+0

-100.0E+0
T
-108.0E+0 [ERRARRRRINRERERRERENRERRERIREEE

INEEREN [T
[T I
0.0000E+0 5.0000E+9 10.00!)0E+9 15.

|| |Se!up

|»89.12 dB

- R

20.00E+9

10.00E+9

l} Conversion Gain|[*1-°° |dp|

30.00E+9

38839000000

38.84E+9

Start Time|

Stop Time

g

Intentional Emissions

Fhursday, February 04, 1999 @ 5:06 PM

| |Friday, February 05, 1999 @ 2:42 AM

| Version3.1

0E+9

30.0000E+9

35.00&0E+9

40,0060E
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CTR 3800, 2 carrier QAM 64 modulated.

—40-60GHz

Conversion Loss

Start Frequency| Tx Attenuator|
R S

End Frequency| Carrier Pwr Ref

Ipebe9501.cab I

(O RelCxR (C Enable

SA Power Frequency being scanned |
8
Cor rected Power 45.00E+9

60.00 GHZ FQ.OO I

Sweep Type

=I4OGHZl0 200GHz I

s [

S A Res B/W| Meas Res B/W

7

( Enable

!60000000000

50.00E+9 55 50E+9g

60.00E+9

F Out (MHz)|

Mixer Multiplier|

100

100MHz cable loss|

E——

|Selup

Type Acceptance Test Report CTVG02AD

LO Frequency|[t1980-00000 [y 7|

Intentional Emissions

Start Time| Stop Time|

| IFriday, February 05,1999 @ 11:29 AM I IFnday February 05,1999 @ 2:38 PM I _
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CTR 3800, 2 carrier QAM 64 modulated. -60-90GHz

Start Frequency| Tx Attenuator| | Conversion Loss| SA Powe Frequency being scanned | [p0200000000
-76.17
}Ieo.oo GHZ[ M Ipebbleso1 cab I 517 4B
End Frequency| Carrier Pwr Ref O RelcxR (O Enable| Corrected Power| 70.00E+9 80.00E+9 Mode
85.00E+9

90.00E+9

90.00 GHZ[ Fg.oo I dB 65.00E+9
I dB|
g - -

W
|-
et () Ser i ipler — —
] F
100MHz cable loss| . R
s ARes B/W| - Meas Res B/ w| dB dB @ Intentional EmISSIOFISI
1 00 MHz

KH z
Start Time) Sto Time

_l |Setup | IMonday February 08,1999 @ 4:07 PM | IMonday February 08, 1999 @ 8:50 PM | —

LO Frequency|'#%85- 33333 [\

. .
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CTR 3800, 2 carrier QAM 64 modulated. —90-110GHz

Start Freg
90.00

110.00

End Fre uenc

Conversion Loss|

uency| Tx Attenuator|

GHz dB|
Carrier Pwr Ref

Ipebblesol.cab I

C RelCxR (O Enable

SA Power|

e _Jas

Corrected Power

GHz SF°0 |

Sweep Type

40GHZ!0 200GHz

C Enable

Mixer IF Out (MHZz Mixer Multiplier
F_ E

100MHz cable loss|

3

e "

KH

| g ]

MHZ

S.A Res B/W Meas Res B/WI [0 TaB

Frequency being scanned | Jt10000000000

100.00E+9 445 00E+9 Mode

95.00E+9 .
90.00E+9 110.00E+9 %

LO Frequency|[10990-00000 ] MHz|

Start Time|
| ITuesday February 09, 1999 @ 8:43 AM | I‘Tuesday February 09,1999 @ 11:52 AM | —

Intentional Emissions

Sto T|
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CTR 3800, 2 carrier QAM 64 modulated. —110GHz — 140GHz

SA Power Frequency being scanned | 40000000000
oo
125.00E+9 Mode

Corrected Power
135.00E+9

Start Frequency| Tx Attenuator| Conversion Loss
i]uo.oo jGHZ[ i_oDdB[ IpebhlesOl.cab I

End Frequency| Carrier Pwr Ref O RelCxR (3 Enable
115.00E+9

T |GHy SF00 |
Sueep Tie
OGHz to 200GHz
B LO Frequency|13990 °°°°°|MH2

_ O Enable

e ou el gt Multoted _ —

100MHz cable loss| : .
S.AResB/W| Meas Res B/W 2 ag) dB| @) Intentional EmISSIOHSl
] KHz 1 00 MHz

%I Test Info| Start Tlma[ Stop Time|
[ seimes |Fm I I N B ) T 51
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CTR 3800, 2 carrier QAM 64 modulated. — 140GHz — 170GHz

Start Frequency| Tx Attenuator| || Conversion Loss
[[4900 |GHz M lpebblesOl.cab I

End Frequency| Carrier Pwr Ref

C RelCxR (O Enable

SA Power

oo

Corrected Power|

170.00 GHZ FZ0.00 I

Sweep Type
=I40GHzlo 200GHz I

C Enable

.

Mixer IF Out (MHz)|  Mixer Multiplier|

100MHz cable loss|
[0 dB

S.A Res B/W| Meas Res B/W,
F_Ixuz| §FO0 Juee |

Start Time

" Testinfo
[ [

Type Acceptance Test Report CTVG02AD

Frequency being scanned |

145.00E+9

140.00E+9

|170000000000

155.00E+9
165.00E+9

170.00E+9

ML

Sto Time!

| Sunday March 07, 1999 @ 1:18 PM Sunday March 07,1999 @ 6:02 PM

LO Frequency|-4158-33333 |\

Intentional Emissions

29



CTR 3800, 2 carrier QAM 64 modulated. —170GHz — 200GHz

SA Power Frequency being scanned | [poo000000000

dB
Mode

Corrected Power| 185.00E+9

Start Frequency| Tx Attenuator]| Conversion Loss
WGHZ M Ipebble501.cab I

End Frequency| Carrier Pwr Ref C RelCxR (O Enable

- FO-OO | --
Sweep Type
OGHZ to 200GHz

EI - \ -

-—‘—”F Cut iz -—L'M MUtpLer _ —
S A Res B/W Meas Res B/ W
I KH z l 0o M Hz

195.00E+9

175.00E+9

170.00E+9 200.00E+9

LO Frequency|[1658-33333 [\Hg|

100M z cable loss . o
a5 @l Intentional Emissions
Start Start Tine| Sto Time
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APPENDIX B

Radiated Emissions Measurement Results

Type Acceptance Test Report CTVG02AD
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6. RADIATED EMISSIONS MEASUREMENT RESULTS

Radiated test using the 40-60GHz horn.

BTR with the back cover removed

Type Acceptance Test Report CTVG02AD
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BTR 3800, 4 carrier QAM 64 modulated. — 30MHz to 2GHz - Horizontal

Start Frequency| Tx Attenuator|

SA Meas Cable

dPoF loHz| §F las
End Frequency| Carrier Pwr Ref

|pebble501.cab

(C RelCxR (& Enable

AIIT GHz HFo.oo

Ant. Cable Loss
wilmaOl.cab

Antenna Gain

cb61l2a_sf.anf |

Sweep Type
ﬂ'ml
i

o] |

(C Enable

S.A Res B/W| Meas Res B/W
iP—lKHz | i'rlMHzl

|

Test Info|

| Start Test

Start Time|

I |Se&up

SA Power
755 dBm

Corrected Power
-137.97 dBm

-- l} Conversion Gain||‘1-85 |dB|

Antenna Gain copy|/?7-28
Antenna Cable Loss|[?-2°

Frequency being scanned |

500.00E+6 1.00E+9

30.00E+6

Stop Time|

1.50E+9

1998000000

2.00E+9

MHz

Jumg

Intentional Emissions

| IM_unday, M

0.0E+0

arch 22,1999 @ 10:44 AM |

Monday, March 22,1999 @ 11:00 AM

| Version 3.2

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0

-110.0E+0

-120.0E+0

-130.0E+0

E PRy

I - 1
S N v T T
T T T
—t —t —t

-145.0E+0 =

i

0.000|0E+0

Tt
T
T
H

200.0000E+6 400.0000E+6

i
1.400|0E+9

1.0000E+9 1.2000E+9

1.600|0E+9

1.800|0E+9

Z.OOOIOE

Type Acceptance Test Report CTVG02AD

33



BTR 3800, 4 carrier QAM 64 modulated. — 30MHz to 2GHz - Vertical
SA Power Frequency being scanned | 1998000000

Start Frequency| Tx Attenuator| || SA Meas Cable - AP

| bbl .cab -93.
o leHz| g laB petblesol ca | [93:83 " 1dBm
End Frequency| Carrier Pwr Ref C RelCxR (5 Enable| Corrected Power 500 00E +6 1.00E+9 L soese

Ay I 138.97

"|2_00 |GHz| "|20.00 | Ant. Cable Loss Antenna Gain | dBm

Wima0l.cab | ,m' - 30.00E+6 2.00E+9
dB]

Sweep Type _R adiated
A[f5MHz to 40GHz I |
* GHz| Conversion Gain|*5 |dB| MHz

(‘ Enable

.MHZ - - Antenna Gain copy|P7?° |
= . Intentional Emissions
Start Time|

Test Info tart Time Stop Time

| Start Test I| |Se1uu | |Monday.March 22,1999 @ 10:06 AM | |Monday,March 22,1999 @ 10:23 AM

g

S.ARes B/W| Meas Res B/W|
3“3 |KHZ| e|||1-00 MHz|

| Version3.2

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0

-110.0E+0

-120.0E+0 J 1

-130.0E+0 1 L ]

T T T I
|- N
T .

: N
|

T
1 I I
-145.0E+0 = = i i |
0.0000E+0 200.0000E+6 400.0000E+6 600.0000E+6 800.0000E+6 1.0000E+9 1.2000E+9 1.4000E+9 1.6000E+9 1.8000E+9 2.0000E
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BTR 3800, 4 carrier QAM 64 modulated. — 2GHz to 18 GHz — Horizontal

Start Frequency| Tx Attenuator| | SA Meas Cable

a0 lcHz| §F_lds|

|pebble501.cab |

End Frequency| Carrier Pwr Ref

C RelCxR (¢ Enable

SA Power] Frequency being scanned | 18000000000

-97.50 dBm
Corrected Power 7.50E+9 12.50E+9

A A
w180 |GHz| gPoco | Ant. Cable Loss Antenna Gain

Wimaol.cab I ,—3115.anf I - 2.00E+9 18.00E+9

Sweep Type
A[10GHZz to 200GHz I
Cl

C Enable

B

S.A Res B/W| Meas Res B/W|

Py

5“3 |KHZ| 5“1-00 MHz|

Test Info|

Start Test

| |

7550 |gBm 5.00E+9

lmg

L
GHz 4B —

Antenna Cable Loss|°°° |
o Intentional Emissions

Start Time| Stop Time

|Fridavaarch 19,1999 @ 1:00 PM | |Friday.March 19,1999 @ 3:28 PM | Version 3.2

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0 -

2.0000E+9 4.0000E+9 6.0000E+9 8.0000E+9

|
10.0000E+9 12.0000E+9 14.0000E+9 16.0000E+9 18.0000E
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BTR 3800, 4 carrier QAM 64 modulated. — 2GHz to 18GHz — Vertical

Start Frequency|Tx Attenuator| || SA Meas Cable -
e“w GHZl elllo_ldBl |pebb|e501.cab |

SA Power
75 |dBm

Corrected Power

End Frequency| Carrier Pwr Ref (C RelCxR (% Enable
ﬂl— ﬂl— -78.50
| 180 |GHZ| ~ 2090 | Ant. Cable Loss Antenna Gain | dBm

|wi|ma01.cab | |3115_anf

Sweep Type

£||4OGHZ to 200GHz

(" Enable

S.A Res B/W| Meas Res B/W|

C] Cl 1
N |KHZ| w i Test Info|

GHz

Antenna Gain copy][°-°°

Antenna Cable Loss|[°-0°

Start Time

| Start Test || [setur

Frequency being scanned | 18000000000
7.50E+9 12.50E+9 I\bde
5.00E+9 ,7
2.00E+9 18.00E+9 . l
dB MHz

Stop Time

Intentional Emissions

|Friday, March 19,1999 @ 1:00 PM

| |Friday, March 19,1999 @ 3:28 PM | VerSion 32

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

]

-80.0E+0 |

-90.0E+0

-1OO.OE+O_I
2.0000E+9 4.0000E+9 6.0000E+9

8.0000E+9

10.0000E+9

12.0000E+9

14.0000E+9

|
16.0000E+9 18.0000H

Type Acceptance Test Report CTVG02AD

36




BTR 3800, 4 carrier QAM 64 modulated. — 18 to 40 GHz — Horizontal

Start Frequency|Tx Attenuator|

SA Meas Cable

20 leHz| §Plds)

End Frequency| Carrier Pwr Ref

|pebble501.cab

C RelCxR (= Enable

SA Power Frequency being scanned |

-95.33 dBm
Corrected Power 25.00E+9 30.00E+9

T T

Ant. Cable Loss Antenna Gain
wimaOl.cab | Bbha9170.anf |

Sweep Type

eI'AOGHZ to 200GHz |

E--‘

S.A Res B/W| Meas Res B/W|

3”3_||<Hz | e”WIMHzl

C Enable

. B

Test Info|

| Start Test

| e |

76.33
| dBm 20.00E+9

-GHZ dB

35.00E+9

40.00E+9

40000000000

MHz

Antenna Gain copy/||°-°°
Antenna Cable Loss|/°-°°

S

tart Time Stop Time

Jume

_R adiated

Intentional Emissions

|Friday,March 19,1999 @ 8:44 AM | |Friday,March 19,1999 @ 12:08 PM

| Version32

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0
18.0000E+9 20.0000E+9

22.0000E+9 24.0000E+9 26.0000E+9

28.0000E+9 30.0000E+9 32.0000E+9 34.0000E+9

36.0000E+9

38.0000E+9

40.00b0E
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BTR 3800, 4 carrier QAM 64 modulated. — 18 to 40 GHz — Vertical

Start Frequency| Tx Attenuator|

SA Meas Cable

S JcHz| 4P ldB
End Frequency| Carrier Pwr Ref

|pebble501.cab

( RelCxR (~ Enable

SA Power
555 |dBm

Corrected Power|

e”W GHz e“zo.oo |

Ant. Cable Loss Antenna Gain
wilma0l.cab I Bbha9170.anf |

Sweep Type

el'leGHzto 200GHz |

E--i

C Enable

S.A Res B/W| Meas Res B/W|

BF cnz| B[00 Jueg

Test Info|

| Start Test

| )

|-76.33 dBm

dBj

Start Time.

Antenna Gain copy|[°-°°

Antenna Cable Loss|[°09 |

Frequency being scanned | 40000000000
30.00E+9
25.008+9 35.00E+9 Mode
20.00E+9
40.00E+9 s I
dB MHz

Intentional Emissions

Stop Time|

|Friday,March 19,1999 @ 8:44 AM |

Friday‘ March 19, 1999 @ 12:08 PM | Version 32

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

-80.0E+0 | WA

-90.0E+0

-100.0E+0
18.0000E+9 20.0000E+9

22.0000E+9 24.0000E+9 26.0000E+9

28.0000E+9

|
30.0000E+9 32.0000E+9 34.0000E+9 36.0000E+9 38.0000E+9 40.0000H
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BTR 3800, 4 carrier QAM 64 modulated. — 40GHz to 60GHz - Horizontal

Start Frequency|Tx Attenuator|

Conversion Loss

e loHz| §P las|

|pebb|esOl.cab

End Frequency| Carrier Pwr Ref

(C RelCxR C Enable

SA Power
[1.8%  |dBm

e“eo.oo |GHZ| e“zo.oo |

Ant. Cable Loss
wimaOl.cab | wrl9mixer.cal I

Antenna Gain

255 dBm

Sweep Type
e|'40GHzt0 200GHz I

(C Enable

]

Mixer IF Out (MHZ)|

Mixer Multiplier|

Aoo A

100MHz cable loss|

S.ARes B/W| Meas Res B/W|

[ aB

Corrected Power

-QHZ I 5|

Frequency being scanned |

45.00E+9

40.00E+9

50.00E+9 55 goE+9

60000000000

60.00E+9

Antenna Gain copy|[°-°°

Antenna Cable Loss||°-°°

3“3 |KHZ| e|||1-00 MHz|

Test Info|

Start Test

Start Time

LO Frequency|[11980-00000 sy

Intentional Emissions

ume

Stop Time

I| |Se1up

| |Thursday. March 18, 1999 @ 3:43 PM

| |Thursday,March 18,1999 @ 4:30 PM

| Version3.2

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0 _°

-80.0E+0

-90.0E+0

-100.0E+0
40.00$0E+9

42.00$0E+9

44.00$0E+9 46.00(BOE+9

48.00$0E+9 50.0

O(SOE+9 52.00(BOE+9

54.00$0E+9

56.00(BOE+9

58.00$0E+9

60.00$0E

Type Acceptance Test Report CTVG02AD

39



BTR 3800, 4 carrier QAM 64 modulated. —-40GHz-60GHz - Vertical

Start Frequency| Tx Attenuator| || Conversion Loss| SA Power Frequency being scanned | 50000000000
e|'4o_oo .GHZ| e“‘)_ldBI pebbles0l.cab 8183 |dBm —

End Frequency| Carrier Pwr Ref C RelCxR (~ Enable| Corrected Power 45.00E+9  O000E*9 5o o0y
A0, ARo. (62.83

w00 IGHZ| | - I Ant. Cable Loss Antenna Gain | dBm
Wima01.cab | ,WI - 40.00E+9 60.00E+9

Sweep Type
Ll

ll - i py

MH - . ; — Antenna Gain copy|[°-9°

MHz Mixer IF Out (MHz)|  Mixer Multiplier| oo

- Clp Clom Antenna Cable Loss|

100MHz cable loss|

S.AResB/W| Meas Res B/W| 5 d| dB @,- Intentional Emissions
Clg .| Moo 'MHz
> ke § L Test Info| Start Time) Stop Time

| Start Test || |3e‘UP | Fhursday, March 18, 1999 @ 3:43 PM | [Thursday, March 18,1999 @ 4:30 PM | Version 3.2

0.0E+0

g

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0 2 Il 1

1 i Bl " ! \

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0
40.00$0E+9 42A00(B0E+9 44A00(B0E+9 46.00$0E+9 48A00(B0E+9 50.00$0E+9 52.00$0E+9 54A00(B0E+9 56.00$0E+9 58A00(B0E+9 60.00$0E
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BTR 3800, 4 carrier QAM 64 modulated. -60GHz-90GHz - Horizontal

Start Frequency| Tx Attenuator|

Conversion Loss

aFo JoHz| g las|

|pebe9501.cab |

End Frequency| Carrier Pwr Ref

(’ Rel CxR (‘ Enable

SA Power

Frequency being scanned |

-80.33 dBm
Corrected Power

T

Ant. Cable Loss

Antenna Gain

|-61.33

dBm

|wi|ma01.cab

| |wr12mixer.ca|

60.00E+9

Sweep Type

£||4OGHz to 200GHz

(‘ Enable

|

Mixer IF Out (MHz)|

Mixer Multiplier|

:IIW

100MHz cable loss|

S.A Res B/W| Meas Res B/W|

<[~ dB|

F

65.00E+9

Antenna Gain copy|/°-°°

Antenna Cable Loss|/°-°°

80.00E+9

70.00E+9
85.00E+9

90000000000

90.00E+9

LO Frequency"14983.33333 |MHZ|

eI'|3—|KHZ | e“W.MHzl

Test Info|

| Start Test

Start Time

g

Intentional Emissions

Stop Time

|| |Setup

| |Thursday, March 18, 1999 @ 8:21 AM

| |Thursday. March 18, 1999 @ 9:31 AM

| Version3.2

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0 [ [

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0 &
60.0000E+9

62.5000E+9

65.0000E+9 67.5000E+9

70.0000E+9

72.5000E+9 75.0000E+9 77.5000E+9

80.0000E+9 82.5000E+9 85.0000E+9

87.5000E+9

|
90.0000E
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BTR 3800, 4 carrier QAM 64 modulated. -60GHz-90GHz — Vertical

Start Frequency|Tx Attenuator|

Conversion Loss

o0 Jora 5 Lo

End Frequency| Carrier Pwr Ref

|pebble501.cab

(C RelCxR (= Enable| Corrected Power

o35 agm

e“go.oo |GHZ| 3“20.

00 |

Sweep Type

e||4OGHzt0 200GHz |

Ant. Cable Loss

Antenna Gain

15 asm

.

C Enable

dBj
'%l e N LO Frequency|[*°%2-33333 [MHg|

Mixer IF Out

(MHz)|  Mixer Multiplier|

AI,W

100MHz cable loss|

S.A Res B/W| Meas Res B/W|

[ as|

F—

0 MHZ|

[

Antenna Gain copy][°-°°

Antenna Cable Loss|[°-°°

SA Power]| Frequency being scanned | 20000000000
70.00E+9 80.00E+9 Mode
65.00E+9 85.00E+9 ,7
60.00E+9 90.00E+9 .

Test Info|

| Start Test

Start Time

Intentional Emissions

Stop Time

|| |Setup

| |Thursday,MarCh 18,1999 @ 8:21 AM

| |Thursday,March18,1999@9:31AM | Ver5i0n32

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-GOJ)E+()_q Py

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0
60.0000E+9

62.5000E+9

65.0000E+9

67.5000E+9

70.0000E+9

72.5000E+9 75.0000E+9

77.5000E+9

|
80.0000E+9 82.5000E+9 85.0000E+9 87.5000E+9 90.0000E
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BTR 3800, 4 carrier QAM 64 modulated. -90GHz-140GHz — Horizontal

Start Frequency| Tx Attenuator|

Conversion Loss

SA Power

eP°% JoHz| §Plas|

End Frequency| Carrier Pwr Ref

|pebb|esOl.cab

[56-17 " |dBm

e|'|140.00 |GHz| e“zo.oo |

Sweep Type
Al70GHz to 200GHz |
C

Ant. Cable Loss

wilmaOl.cab | wr08mixer.cal |

-67.17
Antenna Gain| ' dBm

oo ]

C Enable

Mixer IF Out (MHz)|  Mixer Multiplier|

AI,W

100MHz cable loss|

(C RelCxR (~ Enable| Corrected Power

Frequency being scanned |

B}

-GHZ _dB

Antenna Gain copy/[**-8°

100.00E+9

Antenna Cable Loss|[3-2*

110.00E+9120.00E+9

140001000000

130.00E+9

140.00E+9

LO Frequencyulzggo.loooo |MHZ|

HIT

S.A Res B/W|

Meas Res B/ W|

£ las|

6“3 |KHZ| 3“1.00 MHz|

Test Info|

| Start Test

Start Time

2. I

Stop Time

g

Intentional Emissions

|| |Setup

| |Tuesday, March 23,1999 @ 10:24 AM

| |Tuesday,March 23,1999 @ 12:59 PM

| Version 3.2

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0i

-80.0E+0

-90.0E+0

-100.0E+0

|
90.0000E+9 95.0000E+9

100.0000E+9 105.0000E+9 110.0000E+9 115.0000E+9

120.0000E+9 125.0000E+9 130.0000E+9

135.0000E+9

140.0000E+9

|
145.0000
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BTR 3800, 4 carrier QAM 64 modulated. -90GHz-140GHz — Vertical

Start Frequency| Tx Attenuator
ellgvoo GHz| e‘io ldBl
End Frequency| Carrier Pwr Ref

Conversion Loss
pebblesOl.cab |

(C RelCxR (* Enable

SA Power Frequency being scanned |

-86.17 dBm
Corrected Power 110.00E+9120.00E+9
100.00E+9

3”140.00 |GHZ| 3“20.00 |

Ant. Cable Loss Antenna Gain
wilma0Ol.cab | wr08mixer.cal |

Sweep Type

el'4OGHzto 200GHz |

oo ]

C Enable

Mixer IF Out (MHz)|  Mixer Multiplier|
&Moo | Ao

100MHz cable loss|

S.ARes B/W| Meas Res B/W|

[ ap|

e|||3 |KHZ | e|||1-00 MHz|

Test Info|

| Start Test

717 dBm

90.00E+9

140001000000

130.00E+9

14

0.00E+9

| e S T

Antenna Gain copyl|f**-°
Antenna Cable Loss||3-2*

Start Time| Stop Time

o |

g

Intentional Emissions

|Tuesday.March 23,1999 @ 10:24 AM | |Tuesday,March 23,1999 @ 12:59 PM

| Version3.2

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+Oi

-80.0E+0

-90.0E+0

-100.0E+0 ~
90.0000E+9 95.0000E+9

100.0000E+9 105.0000E+9 110.0000E+9

115.0000E+9 120.0000E+9 125.0000E+9 130.0000E+9

135.0000E+9

140.0000E+9

|
145.0000
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BTR 3800, 4 carrier QAM 64 modulated. —140GHz-170GHz — Horizontal

Start Frequency|Tx Attenuator| | Conversion Loss| SA Power| Frequency being scanned | 170000000000

%WGHZ' e”o_ldBl |pebb|esOl.cab ,WdBm

End Frequency| Carrier Pwr Ref (C RelCxR (~ Enable| Corrected Power| 155.00E+9

270 Ako. 66.50 145.00E+9
27000 |GHz| RO ] Ant. Cable Loss Antenna Gain | dBm
WwilmaO1l.cab | ,Wl - 140.00E+9

B e
C Enable

. - B - — Antenna Gain copy|[°-°°
MHz - Mixer IF Out (MHz)|  Mixer Multiplier| b e
Ho0 Ll Antenna Cable Loss|

- 100MHz cable loss|

S.AResB/W| Meas Res B/W|| 5 dg| dB @,- Intentional Emissions
All—s khz | A[oo 'MHz
2 e & || Testinfol Start Time Stop Time

| Start Test || |Se'“P | |Thursday,March 18,1999 @ 5:32 PM | [Thursday, March 18,1999 @ 6:41 PM | Version 3.2

0.0E+0

g

165.00E+9

170.00E+9

il

Sweep Type

e
€|'4OGHZIO 200GHz |

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0 1 |

-80.0E+0

-90.0E+0

-100.0E+0
140.0000E+9 142.5000E+9 145.0000E+9 147.5000E+9 150.0000E+9 152.5000E+9 155.0000E+9 157.5000E+9 160.0000E+9 162.5000E+9 165.0000E+9 167.5000E+9 170.00|00
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BTR 3800, 4 carrier QAM 64 modulated. —140GHz-170GHz — Vertical

Start Freguencx x Attenuator

140 00 GHZ dB
End Frequency| Carrier Pwr Ref

Conver5|on Loss

pebblesol cab
(C RelCxR (T Enable

SA Power| Frequency being scanned |

170000000000

[35-50 " |dBm

Corrected Power|

H,W GHz| &[z0-00

Ant. Cable Loss Antenna Gain
IW| Wl

Sweep Type

el'40GHzto 200GHz |

oo ]

( Enable

Mixer IF Out (MHz)|  Mixer Multiplier|
&[0 Ll

100MHz cable loss|

S.A Res B/W| Meas Res B/W||

e“3—lKHz | ﬂ,TMHzl

2 aB

Test Info|

Start Test

|| |Setup

5 Jaem

-%l I 5| LO Frequency TSR T ki

145.00E+9

140.00E+9

155.00E+9

165.00E+9

170.00E+9

g

Antenna Gain copy/|[°-°°
Antenna Cable Loss]|[?-°°

Start Time|

Intentional Emissions

Stop Time

Fhursday,March 18,1999 @ 5:32 PM |

|Thursday, March 18,1999 @ 6:41 PM | VerSIOn32

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0 -
|
140.0000E+9 142.5000E+9

145.0000E+9 147.5000E+9 150.0000E+9 152.5000E+9 155.0000E+9

|
157.5000E+9 160.0000E+9 162.5000E+9 165.0000E+9 167.5000E+9 170.0000
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BTR 3800, 4 carrier QAM 64 modulated. —170GHz-200GHz — Horizontal

Start Frequency| Tx Attenuator|

Conversion Loss

e Jorl 3 |ag

End Frequency| Carri

ier Pwr Ref

|pebb|e501.cab
(C RelCxR (T Enable

SA Power

Frequency being scanned |

FTss JaBm

Corrected Power|

e”w GHz e”zo.

00 |

Sweep Type

eI'AOGHZIO 200GHz |

Ant. Cable Loss Antenna Gain
,W' ,Wl

3]

( Enable

Mixer Multiplier|

£I|12

Mixer IF Out (MHz)|

:l|100

100MHz cable loss|

S.A Res B/W| Meas Res B/W

e",3—lKHz | e“TIMHzl

& dB

Test Info|

Start Test

[ |

775 Jagm

175.00E+9

170.00E+9

-GHZ _dB
Antenna Gain copy|[°-°°

Antenna Cable Loss|[°-0°

185.00E+9

200000000000

195.00E+9

200.00E+9

g

Start Time

Stop Time|

LO Frequency||16658.33333 |MHZ|

Intentional Emissions

|Thursday‘ March 18,1999 @ 6:54 PM

| |Thursday,March 18,1999 @ 8:04 PM

| Version3.2

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0 -
170.00|OOE+9

172.5000E+9

175.0000E+9 177.5000E+9 180.0000E+9

182.5000E+9

185.0000E+9

187.5000E+9

190.0000E+9

192.5000E+9

ZOO.OOIOO

195.0000E+9 197.5000E+9
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BTR 3800, 4 carrier QAM 64 modulated. —170GHz- 200GHz — Vertical

Start Frequency| Tx Attenuator| || Conversion Loss|

3”170.00 GHz e”o IdB| |pebb|e501Acab

C RelCxR (¢ Enable

200000000000

SA Power
1% |dBm

Corrected Power

Frequency being scanned |

185.00E+9

End Frequency| Carrier Pwr Ref
3”200.00 I%, 3”20'00 | Ant. Cable Loss Antenna Gain

Sweep Type
eI'AOGHZ o 200GHz |

(C Enable

Mixer IF Out (MHz)|  Mixer Multiplier|

e |
100MHz cable loss|

S.AResB/W| Meas Res B/W|| §° dB]
3“3 |z | S[-00 MH |

Test Info|

Start Test || [sewe |

195.00E+9

|—72.83 dBm 175.00E+9

170.00E+9 200.00E+9

'_IGHZ e o
Antenna Gain copy|[°-°°

Antenna Cable Loss|/°-°°

g

_R adiated

LO Frequency|[16658-33333 |\ |

Intentional Emissions

Start Time

|Thursday, March 18,1999 @ 6:54 PM

Stop Time|
| Fhursday,March 18,1999 @ 8:04 PM

| Version3.2

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0

170.00|00E+9 172.5000E+9 175.0000E+9 177.5000E+9 180.0000E+9 182.5000E+9 185.0000E+9 187.5000E+9 190.0000E+9 192.5000E+9 195.0000E+9 197.5000E+9 ZOO.OOIOO
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CTR 3800, 2 carrier QAM 64 modulated. — 30MHz to 2GHz — Horizontal

Start Frequency| Tx Attenuator| | SA Meas Cable| SA Power| Frequency being scanned | 1999000000
el|0'03 GHZl eII,O_IdBl |pebble501.cab | ,W dBm —_—

End Frequency| Carrier Pwr Ref (C RelCxrR (7 Enable| Corrected Power 500.00E+6  LO0E*O 1.50E+9

] & 139.27
"|2.00 |GHZ| '||20.00 | Ant. Cable Loss Antenna Gain | dBm
Wimaol.cab I ,ml - 30.00E+6 2.00E+9

Sweep Type Radiated
= GHz| Conversion Gain|1#° |dB| MHz
(‘ Enable

— - Antenna Gain copy|?72* |
- - - Antenna Cable Loss|[©2°
_m L N intentional Emissions

Test Info| Start Time Stop Time

| Start Test || [setr | [Wonday, March 22,1999 @ 11:27 AM | [Monday. March 22,1999 @ 12:00 P | Version 3.2

g

S.A Res B/W| Meas Res B/W|
3“3 IKHzl 3“1-00 MHz|

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0

-110.0E+0

-120.0E+0 5

-130.0E+0

I
-145.0E+0 =2 i | | | |

| 1
T 1
T 1
T 1
T T
|
0.0000E+0 200.0000E+6 400.0000E+6 600.0000E+6 800.0000E+6 1.0000E+9 1.2000E+9 1.4000E+9 1.6000E+9 1.8000E+9 2.0000E
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CTR 3800, 2 carrier QAM 64 modulated. — 30MHz to 2GHz — Vertical

Start Frequency|Tx Attenuator|

SA Meas Cable SA Power

Frequency being scanned |

a0 lcHz| §F_lds|

End Frequency| Carrier Pwr Ref

|pebb|e501.cab | |-94.17 dBm

(C RelCxR (5 Enable| Corrected Power

- I

-139.27
Ant. Cable Loss Antenna Gain ! dBm

Sweep Type

e|'15MHzt04OGHz I

E--‘

S.A Res B/W| Meas Res B/W|

e||,3—|KHZ | e”WIMHZl

W”maOllcab | . | -

500.00E+6 1.00

30.00E+6

E+9
1.50E+9

-- l} Conversion Gainl|/*-8> |dB|
C Enable

Py

Antenna Gain copy/|[*7-2*

Antenna Cable Loss|[°-2°

Test Info| Start Time|

| Start Test

1999000000

2.00E+9

MHz

Intentional Emissions

g

Stop Time

I| |Setup I |Monday,March 22,1999 @ 11:27 AM

| |M0nday,March 22,1999 @ 12:00 PM

| Version3.2

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0

-110.0E+0

-120.0E+0 J

-130.0E+0

-145.0E+0 =

[ T

T T T

| | |

T T T

T T T
0.0000E+0 200.0000E+6 400.0000E+6 600.0000E+6 800.0000E+

6 1.0000E+9

|
1.2000E+9 1.4000E+9

|
1.6000E+9

1.8000E+9

|
2.0000E
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CTR 3800, 2 carrier QAM 64 modulated. — 2GHz to 18GHz - Horizontal

Start Frequency| Tx Attenuator| || SA Meas Cable

e‘iz_oo lGHZl e”o_ldBl |pebb|e501Acab

End Frequency| Carrier Pwr Ref (C RelCxR (% Enable

SA Power| Frequency being scanned | 17998000000

9283 |dBm
Corrected Power 7.50E+9 12.50E+9

| X
250 loHz| gk | Ant. Cable Loss|  Antenna Gain
wilmaOl.cab | 3115.ant |

Sweep Type
A[f5MHZz to 40GHz |
v
(‘ Enable

S.A Res B/W| Meas Res B/W|

E--i--

el',s—lKHzl e”WMHZl Test Info|

| Start Test | Fewor

- 2.00E+9 18.00+9
[dB

[113:67 |gBm 5.00E+9

g

m Conversion Gain|[®*° |dB] MHz
Antenna Gain copy|®**
Antenna Cable Loss||*12

ﬁ@l-

Start Time Stop Time

|Monday.March 22,1999 @ 1:09 PM | |M0nday,March 22,1999 @ 3:15 PM | Vers'0n32

Intentional Emissions

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0

-110.0E+0

-120.0E+03
-128.0E+0

| | |
2.0000E+9 4.0000E+9 6.0000E+9

|
8.0000E+9

| | | | |
10.0000E+9 12.0000E+9 14.0000E+9 16.0000E+9 18.0000F
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CTR 3800, 2 carrier QAM 64 modulated. — 2GHz to 18GHz - Vertical

Start Frequency|Tx Attenuator| | SA Meas Cable

End Frequency| Carrier Pwr Ref

%WGHZ' e‘llo_ldBl |pebb|esOl.cab

(C RelCxR (* Enable

SA Power| Frequency being scanned | 17998000000

78 dem
Corrected Power

| El
gfEo° JGHz| gPo ] Ant. Cable Loss|  Antenna Gain
wilmaOl.cab | 3115.ant |

Sweep Type
Af5MHzto 40GHz |
E
C Enable

=5 sy H s v

El | 1
",B—IKHzl "'WMHZl Test Info|

| Start Test || [setr

|

0.0E+0

|—113.67 dBm

2.00E+9

5.00E+9

7.50E+9 12.50E+9

18.00E+9

g

%} Conversion Gain|¢-45 |gB| MHz

Antenna Gain copy|[®-4*
Antenna Cable Loss|[*12

Start Time

Intentional Emissions

Stop Time|

|Monday. March 22,1999 @ 1:09 PM

|M0nday,March 22,1999 @ 3:15 PM | VerSIOn32

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0

-110.0E+0

-120.0E+0§
-128.0E+0

2.0000E+9 4.000|0E+9

6.000|0E+9 8.000IOE+9

10.0060E+9

12.0060E+9

14.0060E+9 16.0060E+9 18.0060E
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CTR 3800, 2 carrier QAM 64 modulated. —18GHz to 40GHz - Horizontal

Start Frequency| Tx Attenuator
e"lS.OO GHz| e”o_ldBl
End Frequency| Carrier Pwr Ref

SA Meas Cable

pebblesOl.cab

C RelCxR (= Enable

SA Power
017 |dBm

Corrected Power

oo Jorz 300

Sweep Type
A[5MHz to 40GHz I
x

Ant. Cable Loss

Antenna Gain

Wima01.cab | Bbhaol70.ant I

E--’

( Enable \

S.A Res B/W| Meas Res B/W|

e”-?'—lKHz | e”T‘MHzl

Test Info|

| Start Test

I| |Selup

|-107.81 dBm

-éﬂ Conversion Gain][°* ag]

Antenna Gain copy]|[**-8°

Antenna Cable Loss||?-2*

Frequency being scanned |

25.00E+9

20.00E+9

18.00E+9

30.00E+9

Start Time|

39998000000
35.00E+9 M’
40.00E+9 l
MHz

Intentional Emissions

Stop Time

|Monday, March 22,1999 @ 3:54 PM

0.0E+0

| |M0nday, March 22,1999 @ 6:49 PM

| Version3.2

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0

-110.0E+0

-120A0E+03
-130.0E+0
18.0060E+9 20.0000E+9

22.0000E+9

T
rrrrrrrrrrrrrerrrrrrrrrrrrrr e T T T T T T T T T

24.0000E+9 26.0000E+9

28.00$0E+9

32.00$0E+

© |

w [

4.00$0E+

I
I
I
[
9

36.00$0E+9

38A00(B0E+9 40.0060E
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CTR 3800, 2 carrier QAM 64 modulated. —18GHz to 40GHz - Vertical

Start Frequency| Tx Attenuator| || SA Meas Cable

SA Power Frequency being scanned |

ellls.oo 'GHZ| el',o_ldBl |pebb|e501.cab IWdBm

End Frequency| Carrier Pwr Ref (C RelCxR (~ Enable| Corrected Power

:l,—, ﬂ,—, -107.81
w0 IGHZ| w00 | Ant. Cable Loss Antenna Gain | dBm

25.00E+9 30.00E+9

20.00E+9

Wimaol.cab I Fohasitoant | | - 18.00E+9

l/ Conversion Gain|[°-°® |dB|

Sweep Type
A[T5MHZz to 40GHz |
v
(“ Enable

Antenna Gain copy|f*-8°

Antenna Cable Loss|?21 |

E--i--

S.A Res B/W| Meas Res B/W|

elll3—|KHz| e'll-UO ,MHzl

Test Info| Start Time

35.00E+9

40.00E+9

39998000000

MHz|

Intentional Emissions

Stop Time

g

| Start Test || |Se!UP | |Monday.March 22,1999 @ 3:54 PM

| |Monday, March 22, 1999 @ 6:49 PM

| Version3.2

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0

-110.0E+0

-120.0E+0§
i
Nl Y O I
-130.0E+0 rerrrrrrrrrreerrrrrrrrrrrrrrrrrr T T T T T T T T T T T

| |
18.0000E+9 20.0000E+9 22.0000E+9 24.0000E+9 26.0000E+9 28.0000E+9 30.0000E+9

32.0000E+9

[
34.0000E+9

36.0000E+9

38.0000E+9

|
40.0000E
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CTR 3800, 2 carrier QAM 64 modulated. —-40GHz to 60GHz - Horizontal

Start Frequency| Tx Attenuator| || Conversion Loss| SA Power| Frequency being scanned | 0000000000

e“WlGHZl 3“0_|dBI |pebble501.cab ,JQTdBm

End Frequency| Carrier Pwr Ref (C RelCxR (= Enable| Corrected Power 45.00e+9  P000E*9 o5 oE4g

| A [60.17

"|60.oo |GHZ| "|20.00 | Ant. Cable Loss Antenna Gain | dBm

,W' ,WI - 40.00E+9 60.00E+9
dBj

g

Sweep Type
€|'4OGHZ to 200GHz I

.
100MHz cable loss|

S.AResB/W| Meas Res B/W|| 5 dg] dB @,_ Intentional Emissions

_Radiated

B e
C Enable

Mixer IF Out (MHz)|  Mixer Multiplier| Antenna Gain copy|i**®°
o () ﬂ,_;xer SR Antenna Cable Loss|[3-2T |

3“3 |kHz | 3“1.00 MHz|
Test Info| Start Time Stop Time
| Start Test || |Setup | |Monday.March 22,1999 @ 7:19 PM | [Wonday. March 22,1999 @ 8:52 PW | Version 3.2
0.0E+0
-10.0E+0
20.0E+0
-30.0E+0
40.0E+0
50.0E+0
.

A
60.0E+0 E ll\l? \{ ltl
- + re

| Y ™ M = A
oy TNy
1 1
bl L
-70.0E+0 3 | - ¥ Y
I [ e i e 1 1
1 ! !

80.0E+0

-90.0E+0

-100.0E+0 J

40.0080E+9 42.0080E+9 44.0080E+9 46.0080E +9 48.0000E +9 50.0000E +9 52.0080E+9 54.0080E+9 56.0000E+9 58.0000E +9 60.00808
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CTR 3800, 2 carrier QAM 64 modulated. —-40GHz to 60GHz - Vertical

60000000000

Start Frequency| Tx Attenuator| Conversion Loss| SA Power| Frequency being scanned |

:I,W GHz :I,o_ dB |pebb|e501.cab |-79.17 dBm

End Frequency| Carrier Pwr Ref (O RelCxR (5 Enable| Corrected Power| 45.00E+9  9000E*9 g5 0L

AI,—A A0, 60.17

‘IGO ° I%, ‘Ilzo 00 | Ant. Cable Loss Antenna Gain | dBm
WimaOl.cab I lWl - 40.00E+9 60.00E+9

Sweep Type

5 z z
ki | e Sl
E‘ - i
— . - — Antenna Gain copy||**-8°
MHz - Mixer IF Out (MHz)|  Mixer Multiplier| bl 551
- oo Clo Antenna Cable Loss|
100MHz cable loss|

S.ARes B/W| Meas Res B/W| 3° dB dB @l- Intentional Emissions
elll3—|KHZ | e“rlMHzl
Test Info Start Time Stop Time|

| Start Test || ISetup I |Monday,March 22,1999 @ 7:19 PM | |Monday,March 22,1999 @ 8:52 PM | VerSIOn32

0.0E+0

g

_R adiated

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0 | 5

s
|
-—

Ty

-70.0E+0 | L 3 | ¥ ¥

-80.0E+0

-90.0E+0

-100.0E+0 -
| |
40.0000E+9 42.0000E+9 44.0000E+9 46.0000E+9 48.0000E+9 50.0000E+9 52.0000E+9 54.0000E+9 56.0000E+9 58.0000E+9 60.0000F
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CTR 3800, 2 carrier QAM 64 modulated. —-60GHz to 90GHz - Horizontal

Start Frequency| Tx Attenuator| || Conversion Loss| SA Power| Frequency being scanned | 0000000000

e“WlGHZl e“o_ldBl |pebble501.cab ,WdBm

End Frequency| Carrier Pwr Ref (C RelCxR (= Enable| Corrected Power 70.00E+9 80.00E+9

AI,— AI,— (62.67 65.00E+9
4 9000 |GHZ| ¥ 2000 | Ant. Cable Loss Antenna Gain | dBm
Wiima01.cab | ,WI - 60.00E+9
dBj
Sweep Type

Ll
oo e | B e
!1 - -
MH - - — Antenna Gain copy]|f*?-8°
MHz - Mixer IF Out (MHz)|  Mixer Multiplier| Ant Cable Loss|[3 21 |
— T e o
100MHz cable loss|

S.AResB/W| Meas Res B/W|| 5 dg] dB @l- Intentional Emissions
A KHz | Aioo ‘MHz
2 e § || restuntol Start Time Stop Time

| Start Test I| |Setup | |Tuesday, March 23,1999 @ 8:24 AM | |Tuesday, March 23,1999 @ 9:33 AM | VerSIOn32

85.00E+9

90.00E+9

g

_Radiated

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

= Ll Ty
-60.0E+0 ] { \ | %‘ A btk N

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0
60A0060E+9

62.50$0E+9 65.00$0E+9 67A50$0E+9 70.00$0E+9 72A50$0E+9 75.00$0E+9 77.50(BOE+9 80A00$0E+9 82A50$0E+9 85.00$0E+9 87A50$0E+9 Q0.00J)OE
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CTR 3800, 2 carrier QAM 64 modulated. -60GHz to 90GHz - Vertical

Start Frequency| Tx Attenuator

el'eo.oo .GHZ| e”o_ldBl

End Frequency| Carrier Pwr Ref

Conversion Loss

pebblesOl.cab

C RelCxR (= Enable

o Jorz 300

Sweep Type
€|'4OGHZ T 200GHz

Ant. Cable Loss

Antenna Gain

wilmaOl.cab | wrl2mixer.cal I

|-62.67

o ]

( Enable

Mixer IF Out (MHz)|  Mixer Multiplier|
AI,e_

£||1oo

100MHz cable loss|

S.A Res B/W| Meas Res B/W|

2 ag|

e”-?'—lKHz | e”T‘MHzl

Test Info|

| Start Test

Start Time|

I| |Setup

dB]

-éHZ _dB

SA Power Frequency being scanned |

-81.67 dBm
Corrected Power 70.00E+9

65.00E+9

dBm

90000000000

80.00E+9

85.00E+9

90.00E+9

Antenna Gain copy]|[**-8°

Antenna Cable Loss||?-2*

LO Frequency“14983.33333 |MHZ|

Intentional Emissions

Stop Time

g

| Fuesday, March 23, 1999 @ 8:24 AM

| |Tuesday, March 23, 1999 @ 9:33 AM

| Version3.2

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60A0E+0_-|

i

|

-70.0E+0

-80.0E+0

-90.0E+0

-100.0E+0
60.0060E+9

62.50&0E+9

65.00$0E+9 67A50(B0E+9 70A00(B0E+9

72.50&0E+9

75.00&0E+9 77.50&0E+9 80.00&0E+9

82.50&0E+9

85A00$0E+9

87A50(B0E+9

90.0060E
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CTR 3800, 2 carrier QAM 64 modulated. -90GHz to 140GHz - Horizontal

Start Frequency| Tx Attenuator|

Conversion Loss

2P0 JcHz| 4P ldB
End Frequency| Carrier Pwr Ref

|pebble501.cab

( RelCxR (~ Enable

SA Power
[5517 |dBm

Corrected Power|

Frequency being scanned |

140001000000

eﬂw GHz e“zo.oo |

Ant. Cable Loss
wilmaOl.cab | wr08mixer.cal |

Antenna Gain

Sweep Type

eI'AOGHZto 200GHz |

oo ]

C Enable

Mixer IF Out (MHz)|  Mixer Multiplier|

:I,W

AI,T

100MHz cable loss|

S.ARes B/W| Meas Res B/W||

elll3—|KHZ | e“rlMHzl

0 dB

Test Info|

Start Test

|| ISetup

|

|-67.17 dBm

dBj

B e
Antenna Gain copy||**-8°

Antenna Cable Loss|[?2?

100.00E+9

110.00E+9120.00E+9
130.00E+9

140.00E+9

Start Time.

g

_R adiated

Intentional Emissions

Stop Time|

|Tuesday,March 23,1999 @ 10:24 AM |

Fuesday,March 23,1999 @ 12:59 PM | Vel'Slon 3-2

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0

-80.0E+0

-

-90.0E+0

-100.0E+0 -
|
90.0000E+9 95.0000E+9

100.0000E+9

105.0000E+9 110.0000E+9

115.0000E+9

120.0000E+9 125.0000E+9 130.0000E+9 135.0000E+9 140.0000E+9

|
145.0000
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CTR 3800, 2 carrier QAM 64 modulated. —-90GHz to 140GHz - Vertical

Start Frequency| Tx Attenuator|

Conversion Loss

a0 leHz| 3P |ds|

End Frequency| Carrier Pwr Ref

|pebble501Acab
(‘ RelCxR (™ Enable

SA Power
[85-17 " |dBm

Corrected Power

R (S

Sweep Type
e|'4OGHzto 200GHz |

Ant. Cable Loss Antenna Gain
wilma0l.cab | wr08mixer.cal |

o] ]

C Enable

Mixer IF Out (MHz)|  Mixer Multiplier|
&Moo | Ao

100MHz cable loss|

S.ARes B/W| Meas Res B/W|

£ aB|

e||,3—|KHz | e“WIMHzl

Test Info|

Start Test

77 _aem

Frequency being scanned |

140001000000

EE

100.00E+9

.% I 5| LO Frequency[70 1000 [y

110.00E+9120.00E+9
130.00E+9

140.00E+9

g

Antenna Gain copyl|f**-8°
Antenna Cable Loss|[?21

Start Time|

ol

Intentional Emissions

Stop Time

|| |Setup | Fuesday.March 23,1999 @ 10:24 AM |

|Tuesday, March 23,1999 @ 12:59 PM | VerSIOn 3 2

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0

-60.0E+0

-70.0E+0§

-80.0E+0

et

-90.0E+0

-100.0E+0 —
90.0000E+9

95.0000E+9

100.0000E+9 105.0000E+9 110.0000E+9

115.0000E+9

|
120.0000E+9 125.0000E+9 130.0000E+9 135.0000E+9 140.0000E+9 145.0000
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CTR 3800, 2 carrier QAM 64 modulated. —140GHz to 170GHz — Horizontal

Conversion Loss|
Ipebblesol.cab I

Start Frequency| Tx Attenuator[

140.00 GHz dB

End Frequency| Carrier Pwr Ref

C RelCxR (C Enable

SA Power

L

Corrected Power

Frequency being scanned [

145.00E+9

170.00 GHZ[ Erlz.oo I

Ant. Cable Loss|

lpebblesol.cab

Antenna Gain

140.00E+9

Sweep Type
=FOGHZ to 200GHz I

C Enable

" |dB
B e

!170000000000

g

155.00E+9

165.00E+9

170.00E+9

L

Antenna Gain copy|°-°

.

Mixer IF Out (MHz
o0 |
Meas Res B/W

Mixer Multiplier|
=

Antenna Cable Loss|/°-°0

100MHz cable loss
S.A Res B/W 10 dB
F_Jxne gE0_wne |

Start Time|

LO Frequency'|-1699°'°°°°°|MHz[

Intentional Emissions

Stop Time|

[
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CTR 3800, 2 carrier QAM 64 modulated. —140GHz to 170GHz — Vertical

Conversion Loss|
Ipebe9301.cab I

Start Frequency| Tx Attenuator|

14000 |GHz M

End Frequency| Carrier Pwr Ref

C RelCxR (O Enable

SA Power

o

Corrected Power

Frequency being scanned |

145.00E+9

170.00 GHZ[ ﬁ.Z.OO I

Ant. Cable Loss|  Antenna Gain|

140.00E+9

lpebe9301.cab

I lwremixer

Sweep Type
=F0GHZ to 200GHz I

Enable

" _ldB
|

!170000000000

g

155.00E+9

165.00E+9

170.00E+9

W=

Radiated

Antenna Gain copy][°-9

Mixer Multiplier|

Mixer IF Out (MHz)|

. -\
- 100MHz cable loss|

S.ARes B/W| Meas Res B/Wi|

Antenna Cable Loss|°0°

— TN S L
Test Info|

Start Time|

LO Frequency]©9°0-00000 1y

Intentional Emissions

Stop Time|

(S
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CTR 3800, 2 carrier QAM 64 modulated. —170GHz to 200GHz — Horizontal

Conversion Loss
Ipebblewl.cab I

Start Freq uencxl TX Attenuator[

170.90 |GHz dB

C RelCxR ( Enable

End Frequency| Carrier Pwr Ref
200.00 GHZ[ Fm.oo I

Ant. Cable Loss|

Antenna Gain|

lpebblesol.cab

IlwrSmixer I

Sweep Type

OGHZ to 200GHz

C Enable

Mixer IF Out (MHz)|

Mixer Multiplier|

100

100MHz cable loss|

S.ARes B/ W, MeasResB/W dB
] KHz 100 MHz I

!H

SA Power

50 Jas

Corrected Power|

75 Jae

Frequency being scanned [

175.00E+9

170.00E+9

!200000000000

185.00E+9

195.00E+9

200.00E+9

s
Antenna Gain copy| I°-°°

Antenna Cable Loss[l‘-’-°°

Start Time|

LO Frequency|[F6558-33533 [\7

Intentional Emissions

Stop Time|

e
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CTR 3800, 2 carrier QAM 64 modulated. —170GHz to 200GHz — Vertical

Sweep Type
=I4OGHzto 200GHz I

C Enable

Start Frequency| Tx Attenuator| | Conversion Loss| 39'? ;ower Frequency being scanned | Jpoooooo00000
End Frequency| Carrier Pwr Ref (C RelCxR (O Enable| Corrected Power| e coess 185.00E+9 T Mode
-80.50 . + . +
S GHZ[ Flz.oo I Ant. Cable LOSS[ Antenna Gain[ - dB
lpebblesol.cab I lW,Smixe, II - 170.00E+9 200.00E+9
dB}

'% [T es| Lo Frequency[ TP T kg

. .

Mixer IF Out (MHz)|

Mixer Multiplier|

Antenna Gain COpyW
Antenna Cable Loss][°-0°
. intentonal Emissions

100MHz cable loss|
S.ARes B/W| Meas Res B/W|| 5*° 'dB

Start Time| Stop Time|

(S [
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APPENDIX C

Temperature Stability Measurements Results
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7. TEMPERATURE STABILITY MEASUREMENTS RESULTS
Frequency Stability Test Setup
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BTR Frequency Stability

Date and Time Frequency Temp percent
©
Wed Apr 21 1999 @ 3:34 PM 39550.005655 10.0 -0.000670906
Wed Apr 21 1999 @ 4:06 PM 39550.005755 0.0 -0.000670653
Wed Apr 21 1999 @ 4:39 PM 39550.004842 -10.0 -0.000672961
Wed Apr 21 1999 @ 5:13 PM 39550.001908 -20.0 -0.00068038
Wed Apr 21 1999 @ 5:47 PM 39550.006428 -30.0 -0.000668951
Wed Apr 21 1999 @ 6:21 PM 39550.007758 -40.0 -0.000665588
Wed Apr 21 1999 @ 6:55 PM 39550.004935 -50.0 -0.000672726
Wed Apr 21 1999 @ 7:29 PM 39550.002067 -40.0 -0.000679978
Wed Apr 21 1999 @ 8:01 PM 39550.001739 -30.0 -0.000680807
Wed Apr 21 1999 @ 8:32 PM 39550.008937 -20.0 -0.000662607
Wed Apr 21 1999 @ 9:04 PM 39550.003352 -10.0 -0.000676729
Wed Apr 21 1999 @ 9:36 PM 39550.005525 0.0 -0.000671234
Wed Apr 21 1999 @ 10:08 PM 39550.005704 10.0 -0.000670782
Wed Apr 21 1999 @ 10:40 PM 39550.004081 20.0 -0.000674885
Wed Apr 21 1999 @ 11:12 PM 39550.000734 30.0 -0.000683348
Wed Apr 21 1999 @ 11:44 PM 39550.004796 40.0 -0.000673078
Thu Apr 22 1999 @ 12:16 AM 39550.006595 50.0 -0.000668529
Thu Apr 22 1999 @ 12:48 AM 39550.007104 60.0 -0.000667242
Thu Apr 22 1999 @ 1:20 AM 39550.002643 50.0 -0.000678521
Thu Apr 22 1999 @ 1:53 AM 39550.000506 40.0 -0.000683925
Thu Apr 22 1999 @ 2:25 AM 39550.007007 30.0 -0.000667487
Thu Apr 22 1999 @ 2:57 AM 39550.001665 20.0 -0.000680994
Thu Apr 22 1999 @ 3:31 AM 39550.004331 10.0 -0.000674253
Thu Apr 22 1999 @ 4:05 AM 39550.004521 0.0 -0.000673773
Thu Apr 22 1999 @ 4:37 AM 39550.004690 -10.0 -0.000673346
Thu Apr 22 1999 @ 5:11 AM 39550.001775 -20.0 -0.000680716
Thu Apr 22 1999 @ 5:45 AM 39550.006076 -30.0 -0.000669841
Thu Apr 22 1999 @ 6:19 AM 39550.007489 -40.0 -0.000666269
Thu Apr 22 1999 @ 6:53 AM 39550.004780 -50.0 -0.000673118
Thu Apr 22 1999 @ 7:27 AM 39550.002041 -40.0 -0.000680043
Thu Apr 22 1999 @ 7:59 AM 39550.001576 -30.0 -0.000681219
Thu Apr 22 1999 @ 8:30 AM 39550.008533 -20.0 -0.000663629
Thu Apr 22 1999 @ 9:02 AM 39550.002747 -10.0 -0.000678258
Thu Apr 22 1999 @ 9:34 AM 39550.004491 0.0 -0.000673849
Thu Apr 22 1999 @ 10:06 AM 39550.004207 10.0 -0.000674567
Thu Apr 22 1999 @ 10:38 AM 39550.001975 20.0 -0.00068021
Thu Apr 22 1999 @ 11:10 AM 39550.008170 30.0 -0.000664547
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CTR Frequency Stability

Date and Time Frequency Temp (C) ppm percent
Mon Apr 19 1999 @ 7:04 PM 38850.002196 15.0 -0.139588 -0.00000139588
Mon Apr 19 1999 @ 7:28 PM | 38850.004334 5.0 -0.084556 0.00000410734
Mon Apr 19 1999 @ 7:52 PM 38850.005069 -5.0 -0.065637 0.00000599923
Mon Apr 19 1999 @ 8:16 PM | 38850.003826 -15.0 -0.097632 0.00000279974
Mon Apr 19 1999 @ 8:39 PM 38850.000340 -25.0 -0.187362 -0.00000617323
Mon Apr 19 1999 @ 9:03 PM | 38850.004294 -35.0 -0.085586 0.00000400438
Mon Apr 19 1999 @ 9:27 PM 38850.003842 -45.0 -0.097220 0.00000284093
Mon Apr 19 1999 @ 9:51 PM | 38850.000496 -35.0 -0.183346 -0.00000577168
Mon Apr 19 1999 @ 10:13 PM | 38850.008079 -25.0 0.011840 0.00001374697
Mon Apr 19 1999 @ 10:34 PM | 38850.003527 -15.0 -0.105328 0.00000203012
Mon Apr 19 1999 @ 10:56 PM | 38850.006527 -5.0 -0.028108 0.00000975212
Mon Apr 19 1999 @ 11:18 PM | 38850.007016 5.0 -0.015521 0.00001101081
Mon Apr 19 1999 @ 11:40 PM | 38850.005261 15.0 -0.060695 0.00000649344
Tue Apr 20 1999 @ 12:02 AM | 38850.001758 25.0 -0.150862 -0.00000252329
Tue Apr 20 1999 @ 12:24 AM | 38850.006309 35.0 -0.033719 0.00000919099
Tue Apr 20 1999 @ 12:46 AM | 38850.009202 45.0 0.040746 0.00001663758
Tue Apr 20 1999 @ 1:08 AM 38850.009881 55.0 0.058224 0.00001838533
Tue Apr 20 1999 @ 1:30 AM 38850.004355 45.0 -0.084015 0.00000416139
Tue Apr 20 1999 @ 1:52 AM 38850.000792 35.0 -0.175727 -0.00000500978
Tue Apr 20 1999 @ 2:13 AM 38850.006352 25.0 -0.032613 0.00000930167
Tue Apr 20 1999 @ 2:35 AM 38850.001153 15.0 -0.166435 -0.00000408056
Tue Apr 20 1999 @ 2:59 AM 38850.003751 5.0 -0.099562 0.00000260669
Tue Apr 20 1999 @ 3:22 AM 38850.004829 -5.0 -0.071815 0.00000538147
Tue Apr 20 1999 @ 3:46 AM 38850.003811 -15.0 -0.098018 0.00000276113
Tue Apr 20 1999 @ 4:10 AM 38850.000498 -25.0 -0.183295 -0.00000576654
Tue Apr 20 1999 @ 4:34 AM 38850.004380 -35.0 -0.083372 0.00000422574
Tue Apr 20 1999 @ 4:58 AM 38850.004314 -45.0 -0.085071 0.00000405586
Tue Apr 20 1999 @ 5:22 AM 38850.001180 -35.0 -0.165740 -0.00000401107
Tue Apr 20 1999 @ 5:44 AM 38850.008915 -25.0 0.033359 0.00001589884
Tue Apr 20 1999 @ 6:05 AM 38850.004353 -15.0 -0.084067 0.00000415624
Tue Apr 20 1999 @ 6:27 AM 38850.007242 -5.0 -0.009704 0.00001159253
Tue Apr 20 1999 @ 6:49 AM 38850.007548 5.0 -0.001828 0.00001238018
Tue Apr 201999 @ 7:11 AM 38850.005966 15.0 -0.042548 0.00000830811
Tue Apr 20 1999 @ 7:33 AM 38850.002192 25.0 -0.139691 -0.00000140618
Tue Apr 20 1999 @ 7:55 AM 38850.006630 35.0 -0.025457 0.00001001725
Tue Apr 20 1999 @ 8:17 AM 38850.009641 45.0 0.052046 0.00001776756
Tue Apr 20 1999 @ 8:39 AM 38850.000350 55.0 -0.187104 -0.00000614749
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APPENDIX E

Channel Interference Measurements Results
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8. CHANNEL INTERFERENCE MEASUREMENTS RESULTS

CTR output levels 9.5dBm/10MHz, 16 dB attenuation set on modulators.

Path Loss of wanted carrier = 45.5 dB
Path Loss of interfering carrier = 54.8 dB
Vane attenuation of up to 60dB available.

Adjacent Channel Test Results

64 QAM Wanted | Vane | Hi-Side Vane | Low-Side | Vane
Attn Interferor | Attn Interferor | Attn
RSL = -75dBM/10MHz 550 MHz 560MHz 540MHz
Channel Power -30.5 37 -19.8 17 -19.8 17
Limit (0dB) > -30.5 > -30.5
Pass Margin 10.7 10.7
16 QAM Wanted | Vane | Hi-Side Vane | Low-Side | Vane
Attn Interferor | Attn Interferor | Attn
RSL =-81dBm/10MHz 550 MHz 560MHz 540MHz
Channel Power -36.4 44 -15.1 12 -16.1 13
Limit (0dB) > -36.4 > -36.4
Pass Margin 21.3 20.3
4 QAM Wanted | Vane | Hi-Side Vane | Low-Side | Vane
Attn Interferor | Attn Interferor | Attn
RSL =-90dBm/10MHz 550 MHz 560MHz 540MHz
Channel Power -43 52 -20 16 -22 18
Limit (0dB) > -43 > -43
Pass Margin 23 21
Co-Channel Test Results
The Interferor Path Loss was adjusted to 68.9dB.
Frequency Wanted | Vane | Interferor
550MHz @ 4 QAM Attn
Channel Power -42.6 43 -60
Limit (19.5dB) >-62.1
Pass Margin 2.1
Frequency Wanted | Vane | Interferor
550MHz @ 16 QAM Attn
Channel Power -35.9 40 -57
Limit (26.9dB) >-62.8
Pass Margin 5.8
Frequency Wanted | Vane | Interferor
550MHz @ 64 QAM Attn
Channel Power -30.2 44 -61
Limit (33.1dB) >-63.3
Pass Margin 2.3
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APPENDIX F

Carrier Mask Calculations
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9. BTR CARRIER MASK CALCULATIONS
The table below shows a typical example of the Part 101 limit line. The bold values are
the points of inflection for the limit line.

11+0.4*(P-50)+10*Log (B)

Number of CXR 4
Symbol rate (Msps) 8
Authorized BW (MHz) 40
O/P Channel Power (dBm) 20 0.1 Watts
Center Frequency (MHz) 39565.7
% Removed FCC Spec Delta BW, Form |Lower Band | Upper Band
passband edge

0 0 0 39565.7 39565.7

50 0 20 39545.7 39585.7

50.5 -27.22059991 20.2 39545.5 39585.9

51 -27.42059991 20.4 39545.3 39586.1

55 -29.02059991 22 39543.7 39587.7

60 -31.02059991 24 39541.7 39589.7

75 -37.02059991 30 39535.7 39595.7

100 -47.02059991 40 39525.7 39605.7

101 -47.42059991 40.4 39525.3 39606.1

102 -47.82059991 40.8 39524.9 39606.5

105 -49.02059991 42 39523.7 39607.7

106 -49.42059991 42.4 39523.3 39608.1

107 -49.82059991 42.8 39522.9 39608.5

107.45 -50.00059991 42.98 39522.72 39608.68

115 -53.02059991 46 39519.7 39611.7

120 -55.02059991 48 39517.7 39613.7

125 -56 50 39515.7 39615.7

150 -56 60 39505.7 39625.7

175 -56 70 39495.7 39635.7

200 -56 80 39485.7 39645.7

250 -56 100 39465.7 39665.7

250.1 -43 100.04 39465.66 39665.74

300 -43 120 39445.7 39685.7

500 -43 200 39365.7 39765.7

1000 -43 400 39165.7 39965.7

1100 -43 440 39125.7 40005.7

1200 -43 500 39065.7 40065.7

1250 -43 500 39065.7 40065.7

1300 -43 520 39045.7 40085.7

1500 -43 600 38965.7 40165.7
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10.CTR CARRIER MASK CALCULATIONS
The table below shows a typical example of the Part 101 limit line. The bold values are
the points of inflection for the limit line.

Number of CXR 2
Symbol rate (Msps) 8
Authorized BW (MHz) 20
O/P Channel Power (dBm) 20 0.1 Watts
Center Frequency (MHz) 38850
% Removed FCC Spec Delta BW, Form Lower Band| Upper Band
passband edge

0 0 0 38850 38850

50 0 10 38840 38860

50.5 -24.21029996 10.1 38839.9 38860.1

51 -24.41029996 10.2 38839.8 38860.2

55 -26.01029996 11 38839 38861

60 -28.01029996 12 38838 38862

75 -34.01029996 15 38835 38865

100 -44.01029996 20 38830 38870

101 -44.41029996 20.2 38829.8 38870.2

102 -44.81029996 20.4 38829.6 38870.4

105 -46.01029996 21 38829 38871

106 -46.41029996 21.2 38828.8 38871.2

107 -46.81029996 21.4 38828.6 38871.4

107.45 -46.99029996 21.49 38828.51 38871.49

115 -50.01029996 23 38827 38873

120 -52.01029996 24 38826 38874

125 -56 25 38825 38875

150 -56 30 38820 38880

175 -56 35 38815 38885

200 -56 40 38810 38890

250 -56 50 38800 38900

250.1 -43 50.02 38799.98 38900.02

300 -43 60 38790 38910

500 -43 100 38750 38950

1000 -43 200 38650 39050

1100 -43 440 38410 39290

1200 -43 250 38600 39100

1250 -43 250 38600 39100

1300 -43 260 38590 39110

1500 -43 300 38550 39150

Type Acceptance Test Report CTVG02AD 74




