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1. INTRODUCTION
Object

The test results presented in this report will show conformity to the emissions profile indicated
in Nortel Networks request for Waiver for point to multi-point radios operating in the 24 GHz
DEMS band. The waiver has been appended to this test report.

Equipment Under Test Description

The Nortel Networks BWA 24 GHz radio product is of wide band design. The power
amplifiers and the LNA are designed to provide gain over the entire 24.25 to 25.25 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 unmodulated tone. Thus the power limitation requirement of FCC part
101 section 101.113 is satisfied. Photographs of the EUT are included in the appendix E of
this report. The following table identifies the EUT:

Model # Description Manufacturer Part #
BTR2400 Base Transceiver Nortel BWA NTVG11AA 03
CTR2400 Customer Transceiver Nortel BWA P0883603

Application and Exceptions

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.

Deviations

The following deviations from, additions to, or exclusions from the test specifications have
been made: None
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Results

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

Criteria for Microwave Systems

Standard Test Description Para. No. Results
FCC part 2, section 2.997; FCC | Conducted Emissions 2 Non compliant
part 101 section 101.111 (a) (4) to part 101
FCC part 2, Section 2.997, FCC | Radiated Emissions 3 Non compliant
part 101 section 101.111 (a) (4) to part 101
FCC part 2, Section 2.995 (a) Frequency Stability Over 4 Complies
(1), (b) and FCC part 101 Temperature

section 101.107

TIA/EIA TSB10-F: Interference | Adjacent Channel Interference 5 N/A

Test Facilities Description

The Nortel Network BWA EMC facility is a faraday cage with wire mesh screening, the room
measures 12-ft (w) by 24 ft (I) by 11 ft (h). The room is provided with input voltage of 120 and
240 V ac, which is filtered through Corcom filters before entry. The wire mesh is of ¥ inch
size, provides adequate shielding attenuating almost all ambient emissions. The wire mesh is
installed in an overlapping fashion (at least 1-foot) and fastened to the metal construction

studs.

Test Equipment

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

Equipment Manufacturer Model Serial or el e
(Y/M/D)
Asset #
Spectrum Analyzer Hewlett Packard HP 8665E 02940 09/99
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- MS-118086 7/99
RD3A0

Type Acceptance Test Report 00001-R01




Equipment Manufacturer Model Serial or el e
(Y/M/D)
Asset #
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
Frequency Counter XL microwave 3460 980338143 03/98
Antenna Bilog 30 to 1000 Shaffner-Chase CBL6111B 2261 08/98
MHz
Horn Antenna 1 to 18 GHz EMCO 3115 9711-5345 11/98
Horn Antenna 14 to 40 GHz Shaffner-Chase BBHA 9170 9046 3/99

2. CONDUCTED EMISSIONS

Tested by: Charlie Bishop and Mitch Hebert
Date: Oct 2 through Oct 5,1998

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

Test Conditions

Temperature 22 to 25C,
Primary Voltage BTR -48 V and for CTR —18 V dc

Minimum Specifications

Specification specified in FCC part 101, section 101.111 for DEMS devices operating in the
24.25 to 25.25GHz band.

Test Results

The EUT does not comply with the specification referenced in the previous paragraph. The
radios do comply with either of the proposed emissions profile in the Nortel Networks BWA
request for waiver.

Measurement Data

See on Appendix A for test results and setup photographs.
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Test Method

Nortel processing equipment stimulated the EUT (BTR and CTR) with digitally modulated 64
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 64 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.

LO Frequency
Source

A 4

External Mixer | EUT IF Combiner
(Above 40 GHz ) [~ BTR or CTR ¢ /Modulators

C————————»

Spectrum
Analyzer

PC Test
Controller

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

Tested by: Charlie Bishop and Mitch Hebert
Date: Oct 6 through 9, 1998

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 20-25C,
Primary Voltage BTR -48 V dc and for CTR -18 Vdc

Specifications

Specification specified in FCC part 2, section 2.997, and FCC part 101, section 101.111 for
DEMS devices operating in the 24.25 to 25.25GHz band.

Test Results

The EUT does not comply with the specification referenced in the previous paragraph. The
radios do comply with either of the proposed emissions profile in the Nortel Networks BWA
request for waiver.

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 64 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.
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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
Source
A
External Mixer EUT
(Above 40 GHz ) |: BTR or CTR
« - — - < > 4
1-Meter max
A
Spectrum IF Combiner
Analyzer /Modulators

v

PC Test
Controller

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

Tested by: Charlie Bishop and Mitch Hebert
Date: Oct 20 to 22, 1998

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

Temperature -30C to +50C,
Primary Voltage BTR -48 V dc and for CTR —18 Vdc

Specifications

Requirement specified in FCC part 101, section 101.107, frequency tolerance of £0.03%

Test Results

The BTR and CTR complies with the specifications stated in specification paragraph
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) This 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. The
temperature of the DRO is also recorded, plotted and stored to disk.
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Test System Configuration

Figure 3.0 presents a simplified block diagram of the temperature stability test set-up. The PC
controls the temperature profile of the temperature chamber. The specified temperature profile
is —30°C to +50°C.

Thermal Chamber
Frequency EUT
Counter < BTR or CTR
Power Meter '« --
A
- PC Test
d Controller

Figure 3.0: Test Setup Configuration for Temperature Stability Tests
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APPENDIX Al
BTR
Conducted Emissions Measurement Results
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Computer setup and instrumentation in the Pl laboratory
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Production BTR 2400, 4 carrier QAM 64 modulated - In-band carriers

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. (40M0). Equipment Type 40MOD7W

Start Frequency| Mixer Multiplier|| SA Meas Cable] Mixer IF Out (MHz)||| SA Power| Frequency being scanned | [paas9000000 |
iza 27 GHz §1 bambam01.cab i‘mu 4217 |dBm
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o Ant. Cable Loss| 24E+9 —4
aPrrelohz| @ ldel [pambamcab e Jagm aamee
Carrier Power Ref -
S0 Antenna Gain 24E+9 24E+9
- '—
100MHz cable loss —l
RF Amplifier Response Conversion Gain|[-10-5° dB LO Frequency|[o-00000 MHz
Channel Pwr BW| Ref.Sweep? | C OFF/ON
jo MHz [~ oFF/oN Amplifier Cable Loss Antenna Gain copy|P°° | Amplifier GainlP-00 |
S.A Res B/W| Meas Res B/W —D—J,— Antenna Cable Loss[000 | Amplifier Cable Loss copy|lP° |
e'llu\m o |KHZ | %‘1000,0 |KH1 4| RUN
R R R Start Time Stop Time
Intentional Emissions| [Monday. Ociober 13, 1595 @ 206 P11 | [Monaay. Gcioner 15, 1995 @ 214 W Pam Ver 2.0
20.0E+0
15.0E+0
=
™ ! hud b\
10.0E+0
5.0E+0 e H
0.0E+0
-5.0E+0
-10.0E+0
-15.0E+0
-20.0E+0
-25.0E+0
A
\
-30.0E+0 \. — Ve -
V\ T /
H 1
-35.0E+0 T ! ]
24E+9 24E+0 24E+0 24E+9 24E+9 24E+9 24E+9 24E+0 24E+0 24E+0 24E+0 24E+0 24E+Q 24E+0 24E+9 24E+9 24E+0 24E+9 24E+0 24E+0 24E+9 24E+0  24E+9,

Type Acceptance Test Report 00001-R01 15




Production BTR 2400, 4 carrier QAM 64 modulated. — 30MHz to edge of carriers

Start Frequenc: Mlxer Multiplier|| SA Meas Cable Mixer IF Out (MHz)|| SA Power] [Frequency being scanned | Jp#353000000 |
o] Jpemvemorca | oo 4
Mode
End Freguency TX Attenuator Corrected Power BEvo  13EYO gpg
Ant. Cable Loss
FEEeT dBm
Carrier Power Ref E’
ntenna Gain
100MHz cable loss! l:l
g0 lds
RF Amplifier Response Conversion Gain|[P-° _|dB| LO Frequency|[0-00000 MHz

Channel Pwr BW

S.A Res B/W!
10.0

Intentional Emissions|

[ oreren Amplifier Cable Loss Antenna Cain co Amplifier Gainlf
Meas Res B/W l: Antenna Cable Loss|P-° | Amplifier Cable Loss copy|-%° |

[F.o IKHz | I

Start Time Stop Time|
IFriday, October 02, 1998 @ 7:30 PM I IFnday October 02, 1998 @ 11:03 PM I _

Conversion Loss
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Production BTR 2400, 4 carrier QAM 64 modulated. — edge of carriers to 40GHz

Start Frequency|Mixer Multiplier|| SA Meas Cable Mixer IF Out (MHz)] SA Power| Frequency being scanned | [peees000000|
Meaa0 |gHy —gl bambamo01.cab | %‘100 | [75-82 JdBm
End Frequency| Tx Attenuator Corrected Power 30E+o 32E+9 34E+0 o I\/Io_de
500 ﬂ,"_'dB Ant. Cable Loss 28E+9 -
% GHz| «l°_|dB ,7 6148 |4Bm 26E+9 38E+9
Carrier Power Ref - '_‘ 2aE+o JoE+o
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j‘o MHz [ oFFioN v Antenna Gain copy|/0-0° | Amplifier Gain|/0-0° |
Amplifier Cable Loss
S.A Res B/W/| Meas Res B/W. T Antenna Cable Loss|[0-00 | Amplifier Cable Loss copy||®-°°
ia.o |K”Zl i4.o |KHZ —I RUN
. . . Start Time| Stop Time|
Intent]ona] Em|SS|OnS‘ ,mmay, October 04, 1998 @ 11:40 AM | [sunday. October 04, 1998 @ 1:56 PM | Pam Ver 2.0
0.0E+0
-5.0E+0
-10.0E+0
-15.0E+0
-20.0E+0
-25.0E+0
-30.0E+0
-35.0E+0
-40.0E+0
-45.0E+0
-50.0E+0
-55.0E+0
-60.0E+0
-65.0E+0
-70.0E+0
-75.0E+0 A e i i A i A i B i S i S M S M M S M S M M A M R M M AR T MMM PP 3 MASmESAmmaS SN e SNNSSS A S s A
-80.0E+0 . T T M ] .
85,0540 = SR tites . IR R
P s e M mEEEE EmE e A S E N EEEEEEmEEmEmEE !
-90.0E+0 = HHHMHHHHiHH?HMH\H"\HHNHHHH (ARRRRERRERRRERRRE HHHHWHH?HHH? Tt RRRERE RARARRARARRRARARRARA HH?HHI
24E+9 25E+9 26E+9 27E+9 28E+9 29E+9 30E+9 31E+9 32E+9 33E+9 34E+9 35E+9 36E+9 37E+9 38E+9 39E+9 40E+9
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Production BTR 2400, 4 carrier QAM 64 modulated. — 40 to 60GHz

Start Frequency|Mixer Multiplier|| Conversion Loss Mixer IF Out (MHz)|| SA Power| Frequency being scanned | 50000000000

1 o ] -74.33 ——
S0 (GHy !,5_ ,W| “W| [ dBm
End Frequency| TX Attenuator Corrected Power 48E+9 52E+9
a el Ant. Cable Loss L2eli (T (e
S [T C — 575 asm
Carrier Power Ref -

Antenna Gain

&18.00
L]

100MHz cable loss
Ao 4B

s> Ldo| RF Amplifier Response Conversion Gain/[3-°7 _dB LO Frequency|[t1978-20000 [\pz
Channel Pwr BW| Ref.Sweep? — (~ OFFION

i—.>0 MHz [ oFeron Amplifier Cable Loss Antenna Gain copy|[°-°° Amplifier Gain|[-%0 |
S.A Res B/W| Meas Res B/W ,7 Antenna Cable Loss|[°-00 Amplifier Cable Loss copy/lo-00

ia.o |KH21 i4.o |KH2‘ —I RUN

- — Start Time| Stop Time

Intent]onal Em|SS|OnS‘ ,mwday‘ October 05, 1998 @ 11:33 AM | [Monday, October 05,1008 @ 12:19 PM Pam Ver 2.0

0.0E+0

g

-5.0E+0

-10.0E+0

-15.0E+0

-20.0E+0

-25.0E+0

-30.0E+0

-35.0E+0

-40.0E+0

-45.0E+0

-50.0E+0

-55.0E+0 NN I

-60.0E+0 mEma i

-65.0E+0

|
T I I I
-7D.OE+OJI\HHHH=\HH : . . : - : ]
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Conversion Loss
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Production BTR 2400, 4 carrier QAM 64 modulated. — 60 to 90GHz

Start Frequency| Mixer Multiplier:
#6000 GHg ;‘ 3

Conversion Loss
ffredo1.cab 400
redol.ca | - |

Mixer IF Out (MHz)|

SA Power|

Frequency being scanned |

End Frequency| TX Attenuator
¥ -

igo.ou GHz sl a8

Carrier Power Ref
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100MHz cable loss

Ant. Cable Loss

Antenna Gain

| I

§1,0 'dB
Channel Pwr BW |
P MHz
S.A Res B/W|
e”ﬁ.o |KH21 $lo

Ref.Sweep?|
|_ OFF/ON
Meas Res B/W|

|KHZ

RF Amplifier Response
Amplifier Cable Loss

(" OFF/ON

RUN

Intentional Emissions,

0.0E+0

Start Time|

[esr_Jagm

Corrected Power
-59.67 dBm|

70E+9 75E+9

65E+9

60E+9

80E+9

85E+9

90000000000

90E+9

Conversion Gain/[3-°7 _dB

LO Frequency /1498266667 \jpz

Antenna Gain copy|°-°° |

Antenna Cable Loss|[0-00 |

Stop Time

Monday, October 05, 1998 @ 1:12 PM

Amplifier Gain|[°-°° |

|Manday, October 05, 1998 @ 2:21 PM

Amplifier Cable Loss copy/[°-°°

s

Pam Ver 2.0

-5.0E+0

-10.0E+0

-15.0E+0

-20.0E+0

-25.0E+0

-30.0E+0

-35.0E+0

-40.0E+0

-45.0E+0

-50.0E+0

-55.0E+0 EE

-60.0E+0 —

-65.0E+0

“70.0E40 =
B0E+9

62E+9

68E+9

BOE+9

84E

+9

BBE+9

]
90E+9.

Conversion Loss
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Production BTR 2400, 4 carrier QAM 64 modulated. — 90 to 110GHz

Start Frequency| Mixer Multiplier:
#0000 GHg ﬁ 10

Conversion Loss

Mixer IF Out (MHz)|

SA Power|

Frequency being scanned |

140000000000

|
ffredot.cab | glroo

[78.67  |dBm

End Frequency| Tx Attenuator]
¥ -

sF00 Jon,| wl_dg|

Carrier Power Ref

Sg00

100MHz cable loss

Ant. Cable Loss

Antenna Gain

| I

Corrected Power
-61.67 dBm|

90E+9

100E+9

110E+9

120E+9
130E+9

140E+9

3o s

Channel Pwr BW |

Ref.Sweep?|

RF Amplifier Response

P MHz
S.A Res B/W

[~ oFF/oN
Meas Res B/W

Conversion Gain/[3-°7 _dB

aa.o |KH11 el“’ |KHZ

4‘ (~ OFFION
Amplifier Cable Loss Antenna Gain copy]l-00 |
Antenna Cable Loss|0%° |
RUN

Intentional Emissions,

Start Time|

Stop Time

Monday, October 05, 1998 @ 2:35 PM |

LO Frequency|[t3989-60000 [\pz

Amplifier Gain|[°-°° |
Amplifier Cable Loss copy/[°-°°

IMcmday‘ October 05, 1998 @ 4:30 PM |

Pam Ver 2.0

0.0E+0

-5.0E+0

-10.0E+0

-15.0E+0

-20.0E+0

-25.0E+0

-30.0E+0

-35.0E+0
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-45.0E+0

-50.0E+0

-55.0E+0

-60.0E+0

-65.0E+0

-70.0E+0 JITTTTRITTT [T TCTTT LT TT
] ] ]
90E+9  93E+9  95E+9

[RARRARARANRRANARARIRARNAI
] i i
98E+9

100E+9 103E+9

108E+9 110E+9

YT
IRARIN]

113E+9 115E+9 118E+9 120E+9

E+9

125E+9 128E+9 130E+9 133E+9 135E+9 138

Conversion Loss
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APPENDIX A2

CTR
Conducted Emissions Measurement Results
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CTR connected in the laboratory for conducted measurements

CTR with the case removed
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Production CTR 2400, carriers

Start Frequency }/Iixer Multiplier
W55 Ghz

SA Meas Cable
Ihamhamol.cab I

Mixer IF Out (MHz)

End Frequency| TX Attenuator
857 Jom) wP_lae

Carrier Power Ref
oo |
100MHz cable loss!

Ant. Cable Loss
bambam.cab
Antenna Gain

r ]

Channel Pwr BW

Ref.Sweep?
[~ oFFioN

S.A Res B/W| Meas Res B/W.
[1000.0 KHz | lllooo,o IKHzI It

RF Amplifier Response

Amplifier Cable Loss

 OFF/ON

[Ron]

Intentional Emissions

Start Time|

SA Power
dBm

Corrected Power
dem

Frequency being scanned

25E+9
25E+9

25E+9

Eslsgoooooo

25E+9  25E+9

25E+9

25E+9

10.83

Conversion Gain dB

Antenna Gain copy oo |

Antenna Cable Loss|°%° |

Stop Time
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IMonday, October 19, 1998 @ 4:36 PM I

.00000

LO Frequenc MHz

Amplifier Gain[°-°°

Amplifier Cable Loss copy|[°-%0 |

Conversion Loss

IMonday, October 19, 1998 @ 4:41 PM I
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Production CTR 2400, 2 carrier QAM 64 modulated. — 30MHz to edge of carriers

Start Frequency| Mixer Multiplier

SA Meas Cable

SA Power

Mixer IF Out (MHz)| Frequency being scanned |

P ohy W]

W| amo | o155 dBm|

End Frequency| Tx Attenuator]
42509 GHz g JEAT:Y
Carrier Power Ref

&N 00

100MHz cable loss
gi.o dB

Channel Pwr BW| Ref.Sweep?|

Ant. Cable Loss

Antenna Gain

| I

8E+9

Corrected Power

bambam.cab (9411 |dBm

"g"’_‘MHZ [~ oFF/oN
S.A Res B/W| Meas Res B/W
aa.o |KH11 e“muoc |KHz|

RF Amplifier Response

13E+9

25089000000

18E+9

Conversion Gain/[1122_|dB

LO Frequency|[0-00000 MHz

( OFF/ON
Amplifier Cable Loss Antenna Gain copy//®-°° | Amplifier Gain|[°-00 |
I— Antenna Cable Loss|[o-00 | Amplifier Cable Loss copy/|[°-2°
RUN

Intentional Emission

.

Stop Time

Start Time)|

|Tuesday, October 20, 1998 @ 3:51 AM

Monday, October 19, 1998 @ 9:35 PM |

Mode

Pam Ver 2.0

0.0E+0

-10.0E+0

-20.0E+0

-30.0E+0

-40.0E+0

-50.0E+0
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Production CTR 2400, 2 carrier QAM 64 modulated. — edge of carriers to 40GHz

Start Frequency| Mixer Multiplier:
st GH ﬁ 1

SA Meas Cable

Mixer IF Out (MHz)|

SA Power

Frequency being scanned |

a
bambamo01.cab | g0

End Frequency| Tx Attenuator|
42000 GHz g AT
Carrier Power Ref

§14.oo

100MHz cable loss

Ant. Cable Loss

Antenna Gain

bambam.cab

5o L

Channel Pwr BW| Ref.Sweep?

RF Amplifier Response

[z _dgm

Corrected Power
-93.82 dBm|

28E+9

25E+9

30E+9 32E+9 34E+9

39999000000

36E+9
38E+9

40E+9
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LO Frequency J0-00000 MHz
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S.A Res B/W| Meas Res B/ W I— Antenna Cable Loss|[0-00 | Amplifier Cable Loss copy|[®-°°
] r
SFo |KH11 o000 |KHz —I RUN
k L. Start Time| Stop Time|
|ntent|0nal Em|SS|OnS‘ 'msnay, October 20, 1998 @ 8:36 AM [Tuesday, October 20,1998 @ 12:19 PM | Pam Ver 2.0
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Conversion Loss
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Production CTR 2400, 2 carrier QAM 64 modulated. — 40-60GHz

Start Frequency| Mixer Multiplier:
S0 (GHg i 3

Conversion Loss
19 “cal 00
Wrimixer.cal | : |

Mixer IF Out (MHz)|

SA Power

Frequency being scanned |

End Frequency| TX Attenuator
¥ :

iso.ou GHz sl a8

Carrier Power Ref

S1a.00
L]

100MHz cable loss

Ant. Cable Loss
bambam.cab

Antenna Gain

gl.o 'dB
Channel Pwr BW
g,o— MHz [~ oFF/ON

S.A Res B/W| Meas Res B/W
ia.o |KH21 imuuc |KHZ‘

Ref.Sweep?

RF Amplifier Response
Amplifier Cable Loss

 OFF/ON

RUN

Intentional Emissions|

Start Time|

|Tuesday. October 20, 1998 @ 1:05 PM

0.0E+0

o5 agm

Corrected Power
-61.67 dBm

Conversion Gain|[1235 |dB

48E+9

52E+9

60000000000

Antenna Gain copy|/°-°°

Antenna Cable Loss|[0-00

LO Frequency||11979-80000 '\

Amplifier Gain|[°-00 |

Amplifier Cable Loss copy/lo-00

Stop Time

|Tuesday, October 20, 1998 @ 5:29 PM

<

L

Pam Ver 2.0
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Production CTR 2400, 2 carrier QAM 64 modulated. —60-90GHz

Start Frequency|Mixer Multiplier|| Conversion Loss| Mixer IF Out (MHZ SA Power| Frequency being scanned | [pooosaoaooe
l GHz Frlzmixer.cal I 100 dBm)
Tx Attenuator 75E+9 M

.qu Frequenc = Ant. Cable Loss Corrected Power i 70E+9 80E+9 . ode

e P dem
Carrier Power Ref
Antenna Gain 60E+9 90E+9
.100MHz cable loss l: __Ccmducted

-1.0 dB

RF Amplifier Response Conversion Gain LO Frequency|[14983-16667 |MHz
Channel Pwr BW| Ref.Sweep? l:l (" OFF/ON ' ;
[ oreron Amplifier Cable Loss Antenna Gain copy|t 1 Amplifier Gain]Z

.SA Res B/W/| Meas Res B/ W/ l:l Antenna Cable Loss|f°-0© | Amplifier Cable Loss copy|[°©%0 |

0 kne] grovo0 Jene] | [ron]

Start Time! Stop Time|

Intentional Emissions|

Euesday. October 20, 1998 @ 5:47 PM I Eednesday October 21, 1998 @ 12:25 AM I _

Conversion Loss
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Production CTR 2400, 2 carrier QAM 64 modulated. —90-110GHz

110000000000

Start Frequency| Mixer Multiplier|| Conversion Loss| Mixer IF Out (MHz)| SA Power| Frequency being scanned |
2[90.00  GHz ; 10 Iw r08mixer.cal | :|100 | |-86.83 |dBm|
End Frequency| Tx Attenuator Ant. Cable Loss Corrected Power 9sE+g JBET0 103E+9 Mode

5 :

#1000 |GHz !0 dB ,m 7383 |4Bm 93E+9 108E+9

Carrier Power Ref Ari Gai 90E+9
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813700

st ] —
100MHz cable loss

S0 4B 1
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T fxne | S[0000 [xhe | RUN

. . Start Time| Stop Time|
|ntent|0nal Em|SS|Ons‘ Wednesday, October 21, 1998 @ 8:33 AM | [Wednesday, October 21,1998 @ 12:58 PM Pam Ver 2.
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APPENDIX B

Radiated Emissions Measurement Results
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Radiated test using the 40-60GHz horn.

BTR with the back cover removed
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Production BTR 2400, 4 carrier QAM 64 modulated. — 30MHz to 1GHz

Start Frequenc Mlxer Multiplier|| SA Meas Cable Mixer IF Out (MHz) SA Power| Frequency being scanned | m
o5 oha I;emlassAcah I dBm!
Tx Attenuator 400E+6 B600E+6 MQQQ
End Frequency Ant. Cable Loss Corrected Power 200E+6 BOOE+6
900E+6

. 1.00

_ GHz bambam01.cab dBm| 100E+6
Carrier Power Ref -
Antenna Gain 30E+6 1E+9

bl6111b. t

100MHiz cable loss

a8 =

RF Amplifier Response Conversion Gain|[°%°  |dB! LO Frequenc MHz

Channel Pwr BW| Ref.Sweep? ¢ OFF/ON

[J oFFion lﬁ Antenna Gain copy|F-%° | Amplifier Gain|P-%0 ]
Meas Res B/ w| | AmPifier Cable Loss| Antenna Cable Loss Amplifier Cable Loss copy|®*° |

Start Time| Stop Time|

Intentional EmiSSiOﬂSl Euesday October 06, 1998 @ 9:35 AM I Euesday October 06, 1996 @ 6.44 AM I _

Radiated

Conversion Loss
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Production BTR 2400, 4 carrier QAM 64 modulated. — 1 to 18 GHz

Start Freguency Mlxer Multiplier|| SA Meas Cable Mixer IF Out (MHz SA Power| Frequency being scanned | I17995°°°°°°

End Freguencx TX Tx Attenuator| At Cable Loss Corrected Power 6E+o BE+9 10E+9 Latso mdﬂ
18.00 —I
GHz imd—Bl bambamo01.cab _106'93 dBmi
Carrier Power Ref ,
Antenna Gain 1E+9

100MHz cable loss
dB

_Radlaled

RF Amplifier Response Conversion Gain|[°-0°  dB| LO Frequency||13989.60000 |\Hz
Erora | — oyl b |
[~ oFFioN AmTTer Cabie Loss Antenna Gain co| Amplifier Gain|[°-90 ]
Meas Res B/ W l: Antenna Cable Loss||999 | Amplifier Cable Loss copy|[0-0° |
0 KHz | ||

Start Time/ Stop Time|

Intentional Emissions| [oessey. osoveros Tomv @ ssT e | Foo oo Terr—] T

Conversion Loss
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Production BTR 2400, 4 carrier QAM 64 modulated. — 18GHz to edge of carriers

Start Frequenc M|xer Multiplier|l SA Meas cable Mixer IF Out (MHz)|| SA Power| Frequency being scanned | [2358000000 |
200 G| [peroross cap | 017 |dBm
End Frequency| T Atten_luator Ant. Cable Loss Corrected Power 20Ev0 EIOHY 2ZERO Mode

m 19E+9
GHz f bambamo01.cab 115.14 |4pm)| *
Carrier Power Ref
18.00 Antenna Gain 18E+9 24E+9
BBHA9170.ant
100z cable loss | R

gfolas
RF Amplifier Response Conversion Gain][-00 ds| LO Frequency||t3989.60000 /\Hz
Channel Pwr BW| Ref.Sweep?  OFFI/ON

Meas Res B/ W | Antenna Cable Loss Amplifier Cable Loss copy|*2° |

=j“'°_|KHz |

Start Time/

. . . Stop Time
Intentlonal EmISSIonsl Eednesty October 07, 1998 @ 11:18 AM I Eednesdsy. October 07, 1998 @ 12:13 PM I _

Conversion Loss
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Production BTR 2400, 4 carrier QAM 64 modulated. — edge of carriers to 40GHz

Start Frequency Mlxer Multiplier|| SA Meas Cable Mixer IF Out (MHz SA Power| Frequency being scanned | Eggseououou
2k#35 IGHe [perotossead | dBm
End Frequency| T Attenu_lator Ant. Cable Loss Corrected Power sapag SOEYO 32EFO B4R L Mode

bambamo01.cab dBm 26E+9 38E+9
Carrier Power Ref - pagso
Antenna Gain
100MiHz cable loss
gfolas

RF Amplifier Response Conversion Gain][-00 ds| LO Frequency||t3989.60000 /\Hz
Channel Pwr BW| Ref.Sweep? l:l  OFFI/ON

Antenna Gain cogx Amplifier Gain i-‘m |

40E+9

Radiated

[~ oFFioN
Amplifier Cable Loss
Meas Res B/ W l:l Antenna Cable Loss Amplifier Cable Loss copy/0-00 |

=j“'°_|KHz |

Start Time/

. . . Stop Time
Intentlonal EmISSIonsl Eednesdsy October 07, 1998 @ 5:23 PM I Eednesday. October 07, 1998 @ 7:39 PM I _

Conversion Loss
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Production BTR 2400, 4 carrier QAM 64 modulated. — 60-90GHz

Start Frequency| Mixer Multiplier|| Conversion Loss Mixer IF Out (MHz SA Power| Frequency being scanned | EUOOODOODOD
m GHZ I;emlass cab I [ro0 75.83 dBm

End Frequency| TX Attenuator ATl Cable Loss Corrected Power 70E+9  75E+9  gOE+9 Mode
= 65E+9 B5E+9
Carrier Power Re
l Antenna Gain 60E+9 90E+9
2mi .cal

100MHz cable loss
$F las

RF Amplifier Response Conversion Gain LO Frequency||14982.66667 '\MHz

Channel Pwr BW Ref.Sweep? l:  OFFI/ON

= orFion e Antenna Gain copy|[T%0 | Amplifier Gain i-“” |
S.A Res B/W| Meas Res B/ W Amplifier Cable Loss| Antenna Cable Loss|[1235_| Amplifier Cable Loss copy|*%®
Clen Khz | lFo |kz | “l: -

Start Time/ Stop Time|

Intentional Emissions] e e e | [Tress oo v e o] Pam Ver 20

Conversion Loss
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Production BTR 2400, 4 carrier QAM 64 modulated. - 90-110GHz

Start Frequency| Mixer Multiplier|| Conversion Loss| Mixer IF Out (MHz)| SA Power]| Frequency being scanned | [110000000000

45000 GHz ﬁm Zeroloss.cab J EE| 8317 1dBm|
End Frequency| Tx Attenuator Ant Cable Loos Corrected Power e 0 9ET9 103E+9 Mode

#iTo00 | E |
w% sl dBj bambamo1.cab (6617 |dBm 93E+9 LO8E+9
Carrier Power Ref 90E+9 110E+9 g

A5 00 Antenna Gain
__Radlaled

g | nteme Sa]
100MHz cable loss! v rosmixer.cal

&0 gB
* RF Amplifier Response Conversion Gain|[°-°°  dB| LO Frequency||10989.60000 '\

Channel Pwr BW| Ref.Sweep?| | ¢ OFFION
i" MHz [~ oFF/oN — Antenna Gain copy|[°-00 Amplifier Gain|[0-00 |
Amplifier Cable Loss
Antenna Cable Loss|[0-00 Amplifier Cable Loss copy|[®-°° |

S.A Res B/W| Meas Res B/W|
ko [knz | @0 [khz | —I RUN
. . R Start Time| Stop Time
|ntent|0na] Em|SS|OnS‘ Friday, October 09, 1998 @ 9:50 AM | [Friday. October 09, 1998 @ 10:58 AM Pgm Ver 2.0
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APPENDIX C

Temperature Stability Measurements Results
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Test Setup
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oSt Ended GJf"er oc e ]
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Test Results

Microwave Temp(C) Deviation DRO Temp Error (%)
24350.00349
24350.00577 10 0.002281 23.2 9.36756E-06
24350.00857 0 0.005076 17 2.0846E-05
24350.00177 -10 -0.001721 8.4 -7.06776E-06
24350.00594 -20 0.002446 -1.1 1.00452E-05
24350.00824  -30 0.004744 -10.9 1.94825E-05
24350.00059 -40 -0.002898 -21.1 -1.19014E-05
24350.00108 -30 -0.002407 -17.3 -9.88501E-06
24350.00969 -20 0.006198 -9.2 2.54538E-05
24350.00969 -10 0.006198 -0.1 2.54538E-05
24350.00926 0 0.005767 9.3 2.36838E-05
24350.00871 10 0.00522 18.9 2.14374E-05
24350.00755 20 0.004056 28.4 1.66571E-05
24350.00545 30 0.001955 37.9 8.02875E-06
24350.00338 40 -0.000115 47.3 -4.72279E-07
24350.00987 50 0.006383 56.8 2.62135E-05
24350.00556 40 -0.002034 54.7 -8.35318E-06
24350.00535 30 -0.002236 46.7 -9.18275E-06
24350.00591 20 -0.001683 37.6 -6.9117E-06
24350.00728 10 -0.000312 28 -1.28131E-06
24350.00919 0 0.001599 18.5 6.56673E-06
24350.00156 -10 -0.006027 8.7 -2.47515E-05
24350.00378 -20 -0.003814 -1.1 -1.56632E-05
24350.00672 -30 -0.000868 -11 -3.56468E-06
24350.0088 -40 0.001211 -20.8 4.97331E-06
24350.00973 -30 0.002145 -17.3 8.80903E-06
24350.0096 -20 0.002006 -9.3 8.23819E-06
24350.00938 -10 0.00179 -0.1 7.35113E-06
24350.00887 0 0.001277 9.3 5.24435E-06
24350.00808 10 0.000493 18.8 2.02464E-06
24350.00682 20 -0.000766 28.3 -3.14579E-06
24350.00483 30 -0.002763 37.8 -1.1347E-05
24350.00241 40 -0.00518 47.3 -2.12731E-05
24350.00864 50 0.001051 56.9 4.31622E-06
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