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Abstract

This report has been prepared on behalf of Adtran, Inc. to support the attached
Application for Equipment Authorization. The test report and application are submitted
for a Spread Spectrum Transceiver under Part 15.247 of the FCC Rules and
Regulations. This Federal Communication Commission (FCC) Certification Test Report
documents the test configuration and test results for a Adtran, Inc. TRACER 4108.

Testing was performed on an Open Area Test Site (OATS) of Washington Laboratories,
Ltd, 7560 Lindbergh Drive, Gaithersburg, MD 20879. Site description and site
attenuation data have been placed on file with the FCC's Sampling and Measurements
Branch at the FCC laboratory in Columbia, MD. Washington Laboratories, Ltd. has
been accepted by the FCC and approved by NIST NVLAP (NVLAP Lab Code:
200066-0) as an independent FCC test laboratory.

The Adtran, Inc. TRACER 4108 DSSS complies with the limits for a Spread Spectrum
Transceiver device under Part 15.247 of the FCC Rules and Regulations.
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1 Introduction

1.1 Compliance Statement

The Adtran, Inc. TRACER 4108 DSSS Spread Spectrum System complies with the
limits for a Spread Spectrum Transceiver device under Part 15.247 of the FCC Rules
and Regulations.
1.2 Test Scope

Tests for radiated and conducted emissions were performed. All measurements were
performed according to the 2001 version of ANSI C63.4. The measurement equipment
conforms to ANSI C63.2 Specifications for Electromagnetic Noise and Field Strength
Instrumentation.

1.3 Contract Information

Customer: Adtran, Inc.
901 Explorer Blvd
Huntsville, AL 35806

Quotation Number: 60886

1.4 Test Dates
Testing was performed from July 29 to July 31, 2003.

1.5 Test and Support Personnel
Washington Laboratories, LTD Greg Snyder
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1.6 Abbreviations

A
Ac
AM
Amps
b/s
BW
CE
cm
Cw
dB
dc
EMI
EUT
FM
G
Hz
IF

Kk

M

m

m
NB
LISN
RE
RF
rms
SN
S/A
\Y

Ampere

alternating current

Amplitude Modulation
Amperes

bits per second

Bandwidth

Conducted Emission

centimeter

Continuous Wave

decibel

direct current

Electromagnetic Interference
Equipment Under Test
Frequency Modulation

giga - prefix for 10° multiplier
Hertz

Intermediate Frequency

kilo - prefix for 10° multiplier
Mega - prefix for 10° multiplier
Meter

micro - prefix for 10° multiplier
Narrowband

Line Impedance Stabilization Network
Radiated Emissions

Radio Frequency
root-mean-square

Serial Number

Spectrum Analyzer

Volt
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2 Equipment Under Test

2.1 EUT Identification & Description
ADTRAN Part #

Product Name/Description

12804108L1A

TRACER 4108 Plan A

12804108L1B

TRACER 4108 Plan B

Top Assembly #:

12804108L1A and B

Sub Assembly #(s):

2280003-28, 2280018-10

Circuit Board #(s):

5280003-28, 2280018-10

I1/0 Ports and Cables available on the TRACER 4108 DS3 Radio:

# Signal/ Signal/ CableType NOTES
Port Name Port Type
1 |Rs232 Control Shielded 25 wire | VT100/modem port
2 | TEST /O Unshielded TP | Yainch stereo jack, 1/Q Constellation plot
3 |T1A /O Unshielded 100 ohm impedance
4 (T1B 1/O Unshielded 100 ohm impedance
5 [TIC 1/O Unshielded 100 ohm impedance
6 |TiD 1/O Unshielded 100 ohm impedance
7 [TIE 1/O Unshielded 100 ohm impedance
8 |T1F 1/O Unshielded 100 ohm impedance
9 |T1G /O Unshielded 100 ohm impedance
10 (T1H 1/O Unshielded 100 ohm impedance
11 | ALARM Control Unshielded TP | Mgjor and minor alarm contacts
12 | DC Power Power Unshielded pair | DC Power input, 21-60 VDC
13 | ANTENNA /O Shielded Coax | Connection to 2.4GHz antenna, 50 ohm
14 |RsS 1/O Unshielded wire | Mono jack, Receive Signal Strength
15 | TX PWR 1/O Unshielded wire | Mono jack, Transmit Power
16 |GND Output Unshielded wire | Mono jack, Circuit ground
EX:|HDSL Loop 1 Span Pwr-1/O |  Twisted Pair | 137V Span Voltage

The 12804108L1 (TRACER 4108 Radio) is a digital radio device that accepts eight
1.544 Mb/sec T1 signals and transports them over a wireless carrier. A pair of these
radios forms a wireless transport for T1 digital services in the 2.4 GHz Industrial,
Scientific, and Medical (ISM) radio band. The 12804108L1 provides the network,
antenna, and control/status interface to the customer. The T1 interfaces are network
timed. No internal timing is available.
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The TRACER 4108 operates in the 2416-2468 MHz band using direct sequence spread
spectrum transmission. Two channels are available: “A” and “B”. The channels are
determined by internal cable routing on the transmit module during manufacture.

Table 1. Device Summary

ITEM DESCRIPTION
Manufacturer: Adtran, Inc.
FCC ID Number HDCTRCA4103
EUT Name: Spread Spectrum Transceiver
Model: TRACER 4108
FCC Rule Parts: §15.247
Frequency Range: 2416 —2468 MHz
M aximum Output Power: 100mW (20.1dBm conducted at antennaterminal)
M odulation: Digital (QPSK)
Necessary Bandwidth: N/A
Keying: Automatic
Type of Information: Data
Number of Channels: 3onBand A and 3on Band B
Antenna Type Parabolic, Y agi, and Flat Panel types
Freguency Tolerance: N/A
Emission Type(s): N/A
Power Source & Voltage: 21-60VDC

The TRACER 4108 DSSS contains the following sources:

Frequency (MHz) Description

51.536 Master clock of digital transmit and receive (XO)

1544 T1 rate clock for framer operation (XO)

12 RF reference XO

280 IFXO

2422 RF channel A frequency

2462 RF channel B frequency

2282 RF channdl A RX IF

2142 RF channel A TX IF

2322 RF channel B RX IF

2182 RF channel B TX IF

2XXX Another frequency 140 MHz below and 280 MHz below
al RF center frequencies
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2.2 Test Configuration

The EUT was configured with the following support equipment:
ITE Model PW102 Power Supply
HP Pavilion Laptop PC S/N: TW02810306

and the following antennas:

Table 2. Antennas Tested

Antenna Type Gain (dBi)
Radio Waves Model SP2 2.4 2.4 GHz Parabolic 21.3
Avitronics Model AVFP 18 Flat Panel 18
Cushcraft Model PC 2415N Yagi 15

The EUT was configured with an external power adapter, loop-back connections on
Plans A and B, unshielded wires connected to the alarm 1/0O, and a 50 Ohm coaxial
cable connected to the antenna port.

The EUT firmware was set up to provide continuous random data for Direct Sequence
modulation to the output connector.

Two channels are available: Plans “A” and “B”. Each Plan has three Bands, or
frequencies. Changing between the plans is accomplished by switching the internal
cables. The bands are then programmed within the plan.

2.3 Testing Algorithm

The TRACER 4108 DSSS was operated continuously by firmware test sequence that
provided a modulated RF data stream to the output port.

2.4 Test Location

All measurements herein were performed at Washington Laboratories, Ltd. test center in
Gaithersburg, MD. Site description and site attenuation data have been placed on file
with the FCC's Sampling and Measurements Branch at the FCC laboratory in Columbia,
MD. Washington Laboratories, Ltd. has been accepted by the FCC and approved by
NIST NVLAP (NVLAP Lab Code: 200066-0) as an independent FCC test laboratory.

2.5 Measurements
2.5.1 References

ANSI C63.2 Specifications for Electromagnetic Noise and Field Strength
Instrumentation
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ANSI C63.4 American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9
kHz to 40 GHz

Land Mobile FM or PM Communications Equipment Measurement and Performance
Standards (ANSI/TIA/EIA-603-93)
2.6 Measurement Uncertainty

All results reported herein relate only to the equipment tested. The measurement
uncertainty of the data contained herein is +2.3 dB.

For the purposes of the measurements performed by Washington Laboratories, the
measurement uncertainty is +2.3 dB. This has been calculated for a worst-case situation
(radiated emissions measurements performed on an open area test site).

The following measurement uncertainty calculation is provided:
Total Uncertainty = (A? + B? + C?»¥%/(n-1)
where:

A = Antenna calibration uncertainty, in dB = 2 dB

B = Spectrum Analyzer uncertainty, in dB = 1 dB

C = Site uncertainty, in dB = 4 dB

n = number of factors in uncertainty calculation = 3
Thus, total uncertainty = 0.5 (22 + 12 + 4%)Y2= +2.3 dB.
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3 Test Equipment

Table 3 shows a list of the test equipment used for measurements along with the
calibration information.

Table3: Test Equipment List

Equipment Serial Number Calibration Due
ARA BiconiLog Antenna: L PB-2520 1044 6/20/04
Hewlett-Packard Spectrum Analyzer: HP 8568B (Site 1) 2928A04750 7/02/04
Hewlett-Packard Quasi-Peak Adapter: HP 85650A (Site 1) 3303A01786 7/08/04
Hewlett-Packard RF Preselector: HP 85685A (Site 1) 3146A 01296 7/02/04
Solar Electronics LISN 8012-50-R-24-BNC 8379493 8/20/03
A.R.A DRG-118/A Horn Antenna 1236 8/29/03
Hewlett-Packard Spectrum Analyzer: HP 8593 3009A00739 6/25/04
Hewlett-Packard Pre Amplifier: HP 8449B 3008A00729 2/11/04
ARA Horn Antenna: DRG-118/A 1236 4/17/04
Hewlett-Packard Spectrum Analyzer: HP 8564E 3643A00657 5/22/04
Hewlett-Packard Signal Generator: HP 8548C 0075 4/30/04
Tektronix Oscilloscope TDS-540 0142 8/29/04
Hewlett-Packard Power Meter 438A 034 3/10/04
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4 Test Results

4.1 RF Power Output

For devices within the scope of FCC 8§15.247, the peak power conducted from the
intentional radiator to the antenna shall not be greater than one watt (30 dBm).

The diode detector substitution method for measuring peak power was used since the
spectrum analyzer used for testing does not have a measurement bandwidth greater than
the 6dB bandwidth of the EUT.

The output from the transmitter was connected to a diode detector and oscilloscope.
The peak deflection was measured on the oscilloscope and recorded. A signal generator
was then substituted in place of EUT and set to the same frequency as the transmitter.
The CW output of the signal generator was increased until the same deflection was
noted on the oscilloscope. A power meter was then connected to the output of the signal
generator to determine the output power of the signal generator. This level is then
recorded as the output power of the EUT at the specified frequency.

The EUT carrier was modulated during this test.

Table 4. RF Power Output

Frequency Level Limit Pass/Fail

Plan A

Band 1 2416.00 MHz 19.8 dBm 30 dBm Pass
Band 2 2422.00 MHz 19.8 dBm 30 dBm Pass
Band 3 2428.00 MHz 19.9 dBm 30 dBm Pass
Plan B

Band 1 2456.00 MHz 20.5 dBm 30 dBm Pass
Band 2 2462.00 MHz 20.6 dBm 30 dBm Pass
Band 3 2468.00 MHz 20.0 dBm 30 dBm Pass

4.2 RF Peak Power Spectral Density

For DSSS devices, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band.

The output from the transmitter was connected to an attenuator and then to the input of
the RF Spectrum Analyzer. The analyzer offset was adjusted to compensate for the
attenuator and other losses in the system.

The carrier was modulated.
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Table 5. Power Spectral Density

Frequency Level Limit Pass/Fail
Plan A
Band 1 2416.00 MHz -2.0 dBm 8 dBm Pass
Band 2 2422.00 MHz -2.3 dBm 8 dBm Pass
Band 3 2428.00 MHz -2.8 dBm 8 dBm Pass
Plan B
Band 1 2456.00 MHz -2.8 dBm 8 dBm Pass
Band 2 2462.00 MHz -2.8 dBm 8 dBm Pass
Band 3 2468.00 MHz -2.5 dBm 8 dBm Pass
#=ATTENM Od4dB HMER —2.00dBm
e &0 - CHE D _SGCRs it s oA S
e ) TR, A PTRPRURS! PRGOS R WS
JEp
!
| |
= |
] - 4
f
|
CENTER Z.4159S95858H= SPAN 200 .0CkHZE
#RABW 3.0kH= #%BW 1A0kH= #5WF 100=ac

Figure 1. PSD, Plan A Band 1
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HATTERN OodB MR —2.33dBem
AL 11.0dB8m 1008/ 2.<4219926GH=
T I N Y T e Mﬁdﬁ.«-ﬂr;".-,h-, Y YT T R RTTS, e T PV PO R
D
=
CENTER 2.«422000G6H= SPANN 1.000MH=
#ABW 3 .0kH=Z #VvBW 10kHZ #SWP 100sac
Figure 2. PSD, Plan A Band 2
#=ATTERN oOdB MHEA —2 .83dBm
AL 11.0dBm icaBs 2.427886806GH=
TP WMMWM‘ EETCRITE PNICIPPN I
D
=]
CENTER 2.42B000006HEZ SPAN 300 .0kH=
RABRW 3 .0kH= #WVBW 410kHZ ®*SEWF 100mec

Figure 3. PSD, Plan A Band 3

Page 10 of 43



Document 7693-01, Rev. 0 FCC Certification Test Report September 2003

FCC ID: HDCTRC4108 Washington Laboratories, Ltd
#ATTEMN OdB MR —3.87dBm
AL 11.0dBm 10dBs =2 .488999B0GH=E
T e ,-,\4,._-* LT T TRy T
]
=]

CENTER 2.4580000GHZ SPAM 300 .0kH=Z
#ABW 3.0kH=z= #WVBW 10kH= #SWFP 100sec
Figure4. PSD, Plan B Band 1

#=ATTEM OdB MHA —2.50dBm

HL 11 .0dBm i1o0dB ./ 2.46819975GHz2
ﬂ”ﬂﬂuww“dﬁdthqw#%Mﬁ e L
o
(=]

CENTEA 2.4520000GH= SPAN 300 .0kHEZ
#ABW 3 .0kKH= HVBW 10kH= #SWPFP 100sec

Figure5. PSD, Plan B Band 2
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#ATTEHN odB MER —3 . 00dBm

AL 11.0dBm 10dB/7 2.487339806H=

ey ' —_

MM*WWM% _ﬁwm«mﬁ.mmmnamm

=

| |
[ |

CENTER 2.468000008H=E SFPAN 300 . OkKHE
»=RBW 3. 0OkH=z= MR 10kHZ M SwWE 100sac

Figure 6. PSD, Plan B Band 3

4.3 Occupied Bandwidth

Occupied bandwidth was performed by coupling the output of the EUT to the input of a
spectrum analyzer.

For Direct Sequence Spread Spectrum Systems, FCC Part 15.247 requires that the
minimum 6 dB bandwidth be at least 500 kHz.

Table 6 provides a summary of the Occupied Bandwidth Results.

Table 6. Occupied Bandwidth Results

Frequency Bandwidth Limit Pass/Fail
Plan A
Band 1 2416 MHz 11.58 MHz
= 500 kHz Pass
Band 2 2422 MHz 11.0 MHz
Band 3 2428 MHz 11.0 MHz
Plan B
Band 1 2456 MHz 11.58 MHz
= 500 kHz Pass
Band 2 2462 MHz 11.42 MHz
Band 3 2468 MHz 12.42 MHz
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#ATTEM OdB MR — . 17dB
RL 20.0dBm 10dBs 11 . 5SE8MHZE

CENMNTER 2.416006GH= sPAMN B0 . 00MHZ
#RABW A00RkH= YBW 100RkH= SWFE BSOoms

Figure 7. Occupied Bandwidth, Plan A Band 1

nATTEN OdB MR — . .50dB
RAL. 11.0dB8m 10087 11.00MH=Z

il .
/f \\
{f“‘“‘*\w V@\

CENTER Z2.42200GH= SFPaAM S50 .00MH=
#RBW 100kKHE YBwW 100RkHZ SWFRP 50ms

Figure 8. Occupied Bandwidth, Plan A Band 2
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=ATTEN odB MR . 17dB
AL. 11 .0dBm 10d8.” 11 . 00MH=Z

e
ﬂHﬁF HHﬂJkﬁk

97‘/ \Lﬁ-‘

CENTER 2.4a28006H= sSsPAMN B0 .00MHZ
#ABW 100kH= #»WVBW 100kH= SwWF BOoms

Figure 9. Occupied Bandwidth, Plan A Band 3

HATTEN OdadB MKR =1 .00dB
RL 11.0dBm 10dB/ 11.33MH=

Y
o N

CENTER 2.458006H= SPAN S0 .00MH=
HRBW 100kH=Z #WvBW 100kH= SwWPFPR BOma

Figure 10. Occupied Bandwidth, Plan B Band 1
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RATTEN OdDB MR —.3<4aB
AL. 11.0dBm 10dB.” 11 .<42MHZ

P e e 0
/ \

N | A

w——— km%#h
CENTER 2.4868200G6H= SPAN 50 .,.00MH=
#RBW 41400kH= *>*»vBWwW 4100kH=Z SWP 50ms

Figure 11. Occupied Bandwidth, Plan B Band 2

HATTEMN OdB MER —.B7dB
RL 4144 .0dBm iodRas 12 . A2MH=

PJWﬁM“#MM

'«" %%M
CENTER 2.468000Hz SPAN SO0 .00MHZ
HEBW 100kKkH=Z N B 100kKH= SWPFPR S5O0ms

Figure 12. Occupied Bandwidth, Plan B Band 3
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4.4 Spurious Emissions at Antenna Terminals (FCC Part §15.247(b))

In any 100 kHz band outside the frequency band in which the system is operating, the
RF power shall be at least 20dB below that in the 100 kHz bandwidth that contain the
highest level of the desired power.

Figure 13 through Figure 34 are plots of the conducted spurious emissions as measured
at the antenna terminal. Band edge plots are included for Plan A, Band 1 and Plan B,
Band 3 as these are the frequencies which fall closest to the frequency band of 15.247.

HATTEMN OdB MER —Bi1 . 83dBm
RL 14.0dBm 104087 450 . SMHE
]
|
| .
=

START 30.0MHE STOF 1.0000GCH=
#RABW 100kKH=Z #vBW 300KkH=Z sSwWPFP Z25ums

Figure 13. Conducted Spurious. Plan A Band 1 30MHz — 1GHz
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HATTEM OdB MR 14 .33dBm

AL 21.0d8m 1008/ 2.4166k=
ﬁ
11
I
|
|

=]
|

T PP SRR NGRS TR I o W P -;:_,JLMQM._;AMM‘J B Y
START 1.000GHE= STOFP 2.89006H=
#RABW 100kH=Z #WvEW BOOkH= SwWFP 480ms

Figure 14. Conducted Spurious. Plan A Band 1 1GHz —2.9GHz

HATTENK OdB MHEA —-d- . 504d8m
RL 11.0dBm 10408/ 7 . 3496GHZ
D
= %
o T T
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Figure 15. Conducted Spurious. Plan A Band 12.9GHz — 10GHz
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Figure 16. Conducted Spurious. Plan A Band 1 10GHz — 18GHz
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Figure 17. Conducted Spurious. Plan A Band 1 18GHz — 25GHz
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Figure 18. Conducted Spurious Emissions - Band Edge Plot — Plan A Band 1

(Marker a 2400MHz)
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Figure 19. Conducted Spurious. Plan A Band 330MHz —1GHz
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Figure 20. Conducted Spurious. Plan A Band 3 1GHz —2.9GHz
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Figure 21. Conducted Spurious. Plan A Band 3 2.9GHz — 10GHz
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Figure 22. Conducted Spurious. Plan A Band 3 10GHz — 18GHz
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Figure 23. Conducted Spurious. Plan A Band 3 18GHz — 25GHz
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Figure 24. Conducted Spurious. Plan B Band 1 30MHz — 1GHz
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Figure 25. Conducted Spurious. Plan B Band 1 1GHz — 2.9GHz
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Figure 26. Conducted Spurious. Plan B Band 1 29GHz — 10GHz
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Figure 27. Conducted Spurious. Plan B Band 1 10GHz — 18GHz
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Figure 28. Conducted Spurious. Plan B Band 1 18GHz — 25GHz
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Figure 29. Conducted Spurious: Plan B Band 3 30MHz — 1GHz
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Figure 30. Conducted Spurious. Plan B Band 31GHz —2.9GHz
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Figure 31. Conducted Spurious. Plan B Band 3 29GHz — 10GHz
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Figure 32. Conducted Spurious: Plan B Band 3 10GHz — 18GHz
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Figure 33. Conducted Spurious. Plan B Band 3 18GHz — 25GHz
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Figure 34. Conducted Spurious Emissions- Band Edge Plot — Plan B Band 3
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4.5 Radiated Spurious Emissions: (FCC Part §815.247(c))

Radiated emissions that fall in the restricted bands must comply with the general
emissions limits in 15.209(a).

The emissions were measured using the following resolution bandwidths:

Freguency Range Resolution Bandwidth Video Bandwidth
30MHz1000 MHz 120kHz >30 kHz
>1000 MHz 1 MHz <30 Hz

Harmonic and Spurious emissions that were identified as coming from the EUT were
checked in Peak and in Average Mode. It was verified that the peak-to-average ratio did
not exceed 20dB.

Peak measurements and average measurements are made. All emissions were
determined to have a peak-to-average ratio of less than 20 dB.

4.5.1 Test Procedure

The EUT was placed on motorized turntable for radiated testing on a 3-meter open field
test site. The emissions from the EUT were measured continuously at every azimuth by
rotating the turntable. Receiving antennas were mounted on an antenna mast to
determine the height of maximum emissions. The height of the antenna was varied
between 1 and 4 meters. The peripherals were placed on the table in accordance with
ANSI C63.4-1992. Cables were varied in position to produce maximum emissions.
Both the horizontal and vertical field components were measured.

The EUT was tested in the following configurations and modes:

Antenna Plan
Dish A (bands 1 & 3), B (bands 1 & 3)
Flat Panel A (bands 1 & 3), B (bands 1 & 3)
Yagi A (bands 1 & 3), B (bands 1 & 3)

Emissions were scanned up to 40GHz.

The following is a sample calculation used in the data tables for calculating the final field
strength of spurious emissions and comparing these levels to the specified limits.

Sample Calculation:
Spectrum Analyzer Voltage (SA Level):  VdBnV

Antenna Factor (Ant Corr): AFdB/m

Cable Loss Correction (Cable Corr): CCdB

Amplifier Gain: GdB

Electric Field (Corr Level): EdBmV/m = VdBnV + AFdB/m + CCdB - GdB
To convert to linear units: EnV/m = antilog (EdBn\/m/20)
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Table7. Radiated Emissions Test Data Below 1GHz - Dish Antenna

CLIENT: Adtran DATE: 7/31/03

TESTER: Greg Snyder JOB #: 7693

EUT Infor mation: Test Requirements:

EUT: Tracer 4108 TEST STANDARD: FCC Part 15

CONFIGURATION: Cont Tx w/ Dish Antenna DISTANCE: 3m

CLOCKS: |F= T%280MHz CLASS: B

Test Equipment/L imit:

ANTENNA: 00007 LIMIT: FCCB

CABLE: Site2, 3m AMPLIFIER (dB) None

Frequency | Polarity | Azimuth | Ant. SA Ant. [Cable Corr. Corr. Limit | Margin
Hght| Level Corr. | Corr. Level Level
(QP)

(MH2) H/V Degree | (M) | (dBuV) | (dB/m) | (dB) | (@BuV/m) | (UV/m) | (uV/m) dB
84.78 H 270.0 20 113 73 20 20.6 10.7 1000 | -194
84.78 V 00 10 10.8 7.3 20 201 101 1000 | -199
11590 H 270.0 20 105 10.8 24 236 152 1500 | -199
117.97 H 270.0 20 7.6 110 24 210 112 1500 | -225
121.65 H 2925 30 84 111 24 220 125 1500 | -216
147.45 H 180.0 25 191 87 2.7 305 334 1500 | -131
147.45 \% 0.0 10 108 87 27 222 128 1500 | -214
154.60 \% 225 10 116 86 27 229 140 1500 | -206
154.60 H 180.0 15 152 86 27 265 212 1500 | -17.0
154.83 H 2925 25 185 8.6 2.7 298 310 1500 | -137
154.83 V 0.0 10 126 86 2.7 239 157 1500 | -196
162.17 H 0.0 25 17.8 95 2.7 300 316 1500 | -135
162.17 vV 225 10 147 95 2.7 269 221 1500 | -166
180.36 V 180.0 10 175 94 29 298 310 1500 | -137
193.26 H 90.0 20 24 9.8 31 353 584 150.0 -82
193.26 \% 180.0 10 138 9.8 31 26.7 217 1500 | -16.8
257.68 H 90.0 15 152 124 35 311 36.0 2000 | -149
257.68 V 9.0 15 109 124 35 26.8 220 2000 | -19.2
280.00 V 9.0 10 6.5 132 37 234 148 2000 | -226
280.00 H 9.0 15 105 132 3.7 274 235 2000 | -186
300.21 vV 180.0 10 74 138 39 251 179 2000 | -210
300.21 H 180.0 15 124 138 39 301 319 2000 | -16.0
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Table8: Radiated Emission Test Data Above 1GHz - Dish Antenna
PlanA —Band 1

Frequency | Polarity | Azimuth |Ant. | SA Ant. |Cable|Amp Corr. Corr. | Limit [Margin
Hght| Level | Corr. | Corr. (Gain| Level Level
(MH2z) H/V | Degree | (m) [ (dBuV) [ (dB/m) | (dB) | (dB) | (@BuV/m) | (uV/m) | (uv/m) | dB
Peak
2276.00 H 1800 | 10| 564 2.7 | 32 |342 55.1 569.7 | 5000.0 | -189
4632.30 H 2250 | 10| 474 328 | 39 | 345 49.6 3022 | 50000 | -244
4832.00 H 0.0 10| 486 333 | 42 | 345 51.6 380.8 | 50000 | -224a
12080.00 H 00 10| 452 414 | 52 | 322 59.6 960.2 | 50000 | -143a
14496.00 H 00 10| 422 409 | 76 | 325 58.2 808.3 | 50000 | -158a
19328.00 H 00 10| 415 309 | 24 | 321 51.7 386.3 | 50000 | -222a
2276.00 \% 2025 | 10| 608 2.7 | 32 |342 59.5 9455 | 50000 | -145
4632.30 \% 1800 | 10| 504 328 | 39 | 345 52.6 4268 | 50000 | -214
4832.00 \% 00 10| 476 333 | 42 | 345 50.6 3394 | 50000 | -234a
12080.00 \Y 00 10| 449 414 | 52 | 322 59.3 9276 | 50000 | -146a
14496.00 \% 0.0 10| 417 409 | 76 | 325 57.7 763.1 | 50000 | -16.3a
19328.00 \% 00 10| 410 309 | 24 |31 51.2 364.7 | 50000 | -22.7a
Avg
2276.00 H 1800 | 10| 488 2.7 | 32 |342 475 2375 | 5000 | -65
4632.30 H 2250 | 10| 391 328 | 39 | 345 41.3 1162 | 5000 | -127
4832.00 H 00 10| 332 333 | 42 | 345 36.2 64.7 | 5000 |-178a
12080.00 H 00 10| 312 414 | 52 | 322 45.6 1916 | 5000 | -83a
14496.00 H 0.0 10| 320 409 | 76 | 325 480 2498 | 5000 | -6.0a
19328.00 H 00 10| 330 309 | 24 |31 432 1452 | 5000 | -10.7a
2276.00 \% 2025 | 10| 502 2.7 | 32 |342 489 2790 | 5000 | -51
4632.30 \Y 1800 | 10| 406 328 | 39 | 345 42.8 1381 | 5000 | -11.2
4832.00 \% 0.0 10| 340 333 | 42 | 345 370 709 | 5000 [-170a
12080.00 Y, 00 10| 321 414 | 52 | 322 46.5 2125 | 5000 | -74a
14496.00 \% 00 10| 317 409 | 76 | 325 477 2413 | 5000 | -6.3a
19328.00 \Y 00 10| 320 309 | 24 | 321 422 1294 | 5000 | -11.7a
a= ambient
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Plan A - Band 3

Frequency | Polarity | Azimuth [Ant.| SA Ant. |Cable[Amp Caorr. Corr. | Limit |Margin

Hght( Level | Corr. | Corr. [Gan Level Level
(MH2) H/V | Degree | (m) | (dBuV) | (dB/m) | (dB) | (dB) | (dBuV/m) | (uV/m) | (uV/m) | dB
Peak
232820 H 1800 | 10| 520 28 | 32 |32 50.7 3439 | 50000 | -233
4656.30 H 1800 | 10| 463 329 | 39 | 345 48.6 269.3 | 50000 | -254
4856.00 H 00 10| 474 334 | 43 |345 50.5 3353 | 50000 | -235a
7284.00 H 00 10| 448 377 | 46 | 348 522 4086 | 50000 | -21.8a
12140.00 H 0.0 10| 413 413 | 53 | 322 55.8 616.9 | 50000 | -182a
19424.00 H 00 10| 413 309 | 24 |31 515 3775 | 50000 | -224a
232820 Vv 1800 | 10| 534 298 | 32 |3A2 521 4040 | 50000 | -219
4656.30 \Y, 1800 | 10| 467 329 | 39 |345 49.0 2820 | 50000 | -25.0
4856.00 \% 0.0 10| 470 334 | 43 | 345 50.1 320.2 | 50000 | -239a
7284.00 \% 00 10| 425 377 | 46 | 348 499 3136 | 50000 | -24.1a
12140.00 \% 0.0 10| 406 413 | 53 322 55.1 569.2 | 50000 | -189a
19424.00 \Y, 00 10| 409 309 | 24 | 321 511 360.5 | 50000 | -228a
Avg

232820 H 1800 | 10| 443 298 | 32 |342 430 1417 | 5000 | -11.0
4656.30 H 1800 | 10| 374 329 | 39 | 345 39.7 9.6 | 5000 | -143
4856.00 H 0.0 10| 330 334 | 43 | 345 36.1 639 | 5000 [-179a
7284.00 H 00 10| 320 377 | 46 |348 394 936 | 5000 |-146a
12140.00 H 00 10| 322 413 | 53 | 322 46.7 2164 | 5000 | -7.3a
19424.00 H 00 10| 330 309 | 24 | 321 432 1452 | 5000 | -10.7a
232820 \% 1800 | 10| 487 28 | 32 |32 474 2352 | 5000 | -66
4656.30 \% 1800 | 10| 411 329 | 39 | 345 434 1480 | 5000 | -106
4856.00 Vv 0.0 10| 334 334 | 43 |345 36.5 669 | 5000 |-175a
7284.00 \Y, 00 10| 325 377 | 46 |348 39.9 99.2 | 5000 |-141a
12140.00 \% 0.0 10| 322 413 | 53 | 322 46.7 2164 | 5000 | -7.3a
19424.00 \% 00 10| 328 309 | 24 |31 430 1419 | 5000 | -109a

a=ambient
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Plan B—Band 1

Frequency | Polarity | Azimuth [Ant.| SA Ant. |Cable[Amp Caorr. Corr. | Limt |Margin

Hght( Level | Corr. | Corr. [Gan Level Level
(MH2) H/V | Degree | (m) | (dBuV) | (dB/m) | (dB) | (dB) | (dBuV/m) | (uV/m) | (uV/m) | dB
Peak
1608.30 H 1800 | 10| 558 272 | 27 |31 51.6 380.8 | 50000 | -224
4912.00 H 00 10| 497 335 | 44 | 345 531 450.7 | 50000 | -209a
7368.00 H 0.0 10| 440 381 | 46 |348 51.9 3926 | 50000 | -221a
12280.00 H 00 10| 440 410 | 56 | 321 584 8323 | 50000 | -156a
19648.00 H 0.0 10| 422 405 | 24 | 321 530 4451 | 50000 | -210a
22104.00 H 00 10| 415 309 | 25 |31 51.8 390.7 | 50000 | -221a
1608.30 \% 1800 | 10| 611 272 | 27 | 341 56.9 7009 | 50000 | -17.1
4912.00 \Y, 00 10| 486 335 | 44 | 345 520 3988 | 50000 | -220a
7368.00 \% 0.0 10| 444 381l | 46 | 348 523 4118 | 50000 | -21.7a
12280.00 \% 00 10| 421 410 | 57 | 321 56.6 6775 | 50000 | -17.4a
19648.00 \% 00 10| 413 405 | 24 | 321 521 401.3 | 50000 | -219a
22104.00 \Y, 00 10| 410 309 | 25 |321 513 3689 | 50000 | -226a
Avg

1608.30 H 1800 | 10| 506 272 | 27 | 341 464 2093 | 5000 | -76
4912.00 H 0.0 10| 389 335 | 44 | 345 423 1300 | 5000 | -11.7a
7368.00 H 0.0 10| 332 381l | 46 | 348 411 1132 | 5000 | -129a
12280.00 H 00 10| 322 410 | 56 | 321 46.6 2139 | 5000 | -74a
19648.00 H 0.0 10| 325 405 | 24 (321 433 1457 | 5000 | -10.7a
22104.00 H 00 10| 329 309 | 25 |321 432 1452 | 5000 | -10.7a
1608.30 \% 1800 | 10| 527 272 | 27 |31 485 2665 | 5000 | -55
4912.00 \% 00 10| 376 335 | 44 | 345 410 1124 | 5000 | -130a
7368.00 Vv 0.0 10| 354 381 | 46 |348 433 146.1 | 5000 | -10.7a
12280.00 \Y, 00 10| 319 410 | 57 | 321 464 2094 | 5000 | -76a
19648.00 \% 0.0 10| 321 405 | 24 | 321 429 1391 | 5000 | -111a
22104.00 \% 00 10| 318 309 | 25 |31 421 1279 | 5000 | -11.8a

a=ambient
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Plan B - Band 3

Frequency | Polarity | Azimuth [Ant.| SA Ant. |Cable[Amp Caorr. Corr. | Limit |Margin

Hght( Level | Corr. | Corr. [Gan Level Level
(MH2) H/V | Degree | (m) | (dBuV) | (dB/m) | (dB) | (dB) | (dBuV/m) | (uV/m) | (uV/m) | dB
Peak
1608.30 H 1800 | 10| 560 272 | 27 |31 51.8 389.7 | 50000 | -22.2
4576.25 H 00 10| 483 327 | 38 | 345 50.2 3248 | 50000 | -237a
4936.00 H 0.0 10 | 492 335 | 44 | 345 52.6 4274 | 50000 | -214a
7404.00 H 00 10| 431 381 | 46 | 348 51.0 355.2 | 50000 | -230a
12340.00 H 0.0 10| 438 410 | 57 | 321 583 825.0 | 5000.0 | -156a
19744.00 H 00 10| 401 405 | 24 | 321 50.9 348.7 | 50000 | -231a
22212.00 H 0.0 10| 410 399 | 25 | 321 51.3 367.0 | 50000 | -227a
1608.30 \Y, 1800 | 10| 587 272 | 27 |31 545 531.7 | 50000 | -195
4576.25 \% 1800 | 10| 512 327 | 38 | 345 531 4535 | 50000 | -20.8
4936.00 \% 00 10| 428 335 | 44 | 345 46.2 2046 | 50000 | -27.8a
7404.00 Vv 0.0 10| 443 381 | 46 | 348 522 407.8 | 50000 | -21.8a
12340.00 \Y, 00 10| 435 410 | 57 | 321 58.0 7970 | 50000 | -159a
19744.00 \% 0.0 10| 400 405 | 24 | 321 50.8 344.8 | 50000 | -232a
22212.00 \% 00 10| 413 309 | 25 |31 51.6 3799 | 50000 | -224a
Avg

1608.30 H 1800 | 10| 497 272 | 27 |31 455 1887 | 5000 | -85
4576.25 H 00 10| 421 327 | 38 | 345 440 1591 | 5000 | -99a
4936.00 H 0.0 10| 396 335 | 44 | 345 430 1415 | 5000 | -110a
7404.00 H 00 10| 329 381 | 46 | 348 40.8 109.8 | 5000 | -132a
12340.00 H 0.0 10| 342 410 | 57 | 321 48.7 2732 | 5000 | -52a
19744.00 H 00 10| 297 405 | 24 | 321 405 1053 | 5000 | -135a
22212.00 H 0.0 10| 333 399 | 25 | 321 436 1512 | 5000 | -104a
1608.30 \Y, 00 10| 527 272 | 27 |31 485 2665 | 5000 | -55
4576.25 \% 1800 | 10| 467 327 | 38 | 345 48.6 2701 | 5000 | -53
4936.00 \% 00 10| 384 335 | 44 | 345 41.8 1233 | 5000 | -122a
7404.00 Vv 0.0 10| 338 381 | 46 | 348 1.7 1217 | 5000 | -123a
12340.00 V 00 10| 340 410 | 57 | 321 485 2670 | 5000 | -54a
19744.00 \% 0.0 10| 292 405 | 24 | 321 40.0 94 | 5000 |-140a
22212.00 \% 00 10| 330 309 | 25 |31 433 146.1 | 5000 | -10.7a
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Table 9: Radiated Emission Test Data Above 1GHz - Flat Pand Antenna

PlanA —Band 1
Frequency | Polarity | Azimuth |Ant.| SA Ant. |Cable|Amp Corr. Corr. | Limit [Margin
Hght| Level | Corr. | Corr. (Gain| Level Level
(MHz) H/V Degree | (m) | (dBuV) | (dB/m) | (dB) | (dB) | (dBuv/m) | (uVvV/m) [ (uvV/m) [ dB
Peak
2276.00 H 1800 | 10| 564 2.7 | 32 |342 55.1 569.7 | 5000.0 | -189
4632.30 H 2250 | 10| 474 328 | 39 | 345 49.6 3022 | 50000 | -244
4832.00 H 0.0 10| 486 333 | 42 | 345 51.6 380.8 | 50000 | -224a
12080.00 H 00 10| 452 414 | 52 | 322 59.6 960.2 | 50000 | -143a
14496.00 H 00 10| 422 409 | 76 | 325 58.2 808.3 | 50000 | -158a
19328.00 H 00 10| 415 309 | 24 | 321 51.7 386.3 | 50000 | -222a
2276.00 \% 2025 | 10| 608 2.7 | 32 |342 59.5 9455 | 50000 | -145
4632.30 \% 1800 | 10| 504 328 | 39 | 345 52.6 4268 | 50000 | -214
4832.00 \% 00 10| 476 333 | 42 |345 50.6 3394 | 50000 | -234a
12080.00 \Y, 00 10| 449 414 | 52 | 322 59.3 9276 | 50000 | -146a
14496.00 \% 0.0 10| 417 409 | 76 | 325 57.7 763.1 | 50000 | -16.3a
19328.00 \% 00 10| 410 309 | 24 |31 51.2 364.7 | 50000 | -22.7a
Avg
2276.00 H 1800 | 10| 488 2.7 | 32 |342 475 2375 | 5000 | -65
4632.30 H 2250 | 10| 391 328 | 39 | 345 41.3 1162 | 5000 | -127
4832.00 H 00 10| 332 333 | 42 | 345 36.2 64.7 | 5000 |-178a
12080.00 H 00 10| 312 414 | 52 | 322 45.6 1916 | 5000 | -83a
14496.00 H 0.0 10| 320 409 | 76 | 325 480 2498 | 5000 | -6.0a
19328.00 H 00 10| 330 309 | 24 |31 432 1452 | 5000 | -10.7a
2276.00 \% 2025 | 10| 502 2.7 | 32 |342 489 2790 | 5000 | -51
4632.30 \Y, 1800 | 10| 406 328 | 39 | 345 42.8 1381 | 5000 | -11.2
4832.00 \% 0.0 10| 340 333 | 42 | 345 370 709 | 5000 [-170a
12080.00 \% 00 10| 321 414 | 52 | 322 46.5 2125 | 5000 | -74a
14496.00 \% 00 10| 317 409 | 76 | 325 477 2413 | 5000 | -6.3a
19328.00 V 00 10| 320 309 | 24 | 321 422 1294 | 5000 | -11.7a
a= ambient
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Plan A - Band 3

Frequency | Polarity | Azimuth [Ant.| SA Ant. |Cable[Amp Caorr. Corr. | Limit |Margin

Hght( Level | Corr. | Corr. [Gan Level Level
(MH2) H/V | Degree | (m) | (dBuV) | (dB/m) | (dB) | (dB) | (dBuV/m) | (uV/m) | (uV/m) | dB
Peak
232820 H 1800 | 10| 520 28 | 32 |32 50.7 3439 | 50000 | -233
4656.30 H 1800 | 10| 463 329 | 39 | 345 48.6 269.3 | 50000 | -254
4856.00 H 00 10| 474 334 | 43 |345 50.5 3353 | 50000 | -235a
7284.00 H 00 10| 448 377 | 46 | 348 522 4086 | 50000 | -21.8a
12140.00 H 0.0 10| 413 413 | 53 | 322 55.8 616.9 | 50000 | -182a
19424.00 H 00 10| 413 309 | 24 |3R1 515 3775 | 50000 | -224a
232820 Vv 1800 | 10| 534 298 | 32 |3HA2 521 4040 | 50000 | -219
4656.30 \Y, 1800 | 10| 467 329 | 39 | 345 49.0 2820 | 50000 | -25.0
4856.00 \% 0.0 10| 470 334 | 43 | 345 50.1 320.2 | 50000 | -239a
7284.00 \% 00 10| 425 377 | 46 |348 499 3136 | 50000 | -24.1a
12140.00 \% 00 10| 406 413 | 53 | 322 55.1 569.2 | 50000 | -189a
19424.00 \Y, 00 10| 409 309 | 24 | 321 511 360.5 | 50000 | -228a
Avg

232820 H 1800 | 10| 443 298 | 32 |342 430 1417 | 5000 | -11.0
4656.30 H 1800 | 10| 374 329 | 39 |345 39.7 9.6 | 5000 | -143
4856.00 H 0.0 10| 330 334 | 43 | 345 36.1 639 | 5000 [-179a
7284.00 H 00 10| 320 377 | 46 |348 394 936 | 5000 |-146a
12140.00 H 00 10| 322 413 | 53 | 322 46.7 2164 | 5000 | -7.3a
19424.00 H 00 10| 330 309 | 24 | 321 432 1452 | 5000 | -10.7a
232820 \% 1800 | 10| 487 28 | 32 |32 474 2352 | 5000 | -66
4656.30 \% 1800 | 10| 411 329 | 39 | 345 434 1480 | 5000 | -106
4856.00 Vv 0.0 10| 334 334 | 43 |345 36.5 669 | 5000 |-175a
7284.00 \Y, 00 10| 325 377 | 46 |348 39.9 99.2 | 5000 |-141a
12140.00 \% 0.0 10| 322 413 | 53 | 322 46.7 2164 | 5000 | -7.3a
19424.00 \% 00 10| 328 309 | 24 |31 430 1419 | 5000 | -109a

a=ambient
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FCC ID: HDCTRC4108 Washington Laboratories, Ltd
Plan B—Band 1
Frequency | Polarity | Azimuth |Ant. [ SA Ant. |Cable[Amp Caorr. Corr. | Limit |Margin
Hght| Level | Corr. | Corr. |Gan Level Level
(MH2) H/V | Degree | (m) | (dBuV) | (dB/m) | (dB) | (dB) | (dBuV/m) | (uV/m) | (uV/m) | dB
Peak
1608.30 H 1800 | 10| 558 272 | 27 |31 51.6 380.8 | 50000 | -224
4912.00 H 00 10| 497 335 | 44 | 345 531 450.7 | 50000 | -209a
7368.00 H 0.0 10| 440 381 | 46 |348 51.9 3926 | 50000 | -221a
12280.00 H 00 10| 440 410 | 56 | 321 584 8323 | 50000 | -156a
19648.00 H 0.0 10| 422 405 | 24 | 321 530 4451 | 50000 | -210a
22104.00 H 00 10| 415 309 | 25 |31 51.8 390.7 | 50000 | -221a
1608.30 \% 1800 | 10| 611 272 | 27 | 341 56.9 7009 | 50000 | -17.1
4912.00 \Y, 00 10| 486 335 | 44 | 345 520 3988 | 50000 | -220a
7368.00 \% 0.0 10| 444 381l | 46 | 348 523 4118 | 50000 | -21.7a
12280.00 \% 00 10| 421 410 | 57 | 321 56.6 6775 | 50000 | -17.4a
19648.00 \% 00 10| 413 405 | 24 | 321 521 401.3 | 50000 | -219a
22104.00 \Y, 00 10| 410 309 | 25 |321 513 3689 | 50000 | -226a
Avg

1608.30 H 1800 | 10| 506 272 | 27 | 341 464 2093 | 5000 | -76
4912.00 H 00 10| 389 335 | 44 | 345 423 1300 | 5000 | -11.7a
7368.00 H 0.0 10| 332 381l | 46 | 348 411 1132 | 5000 | -129a
12280.00 H 00 10| 322 410 | 56 | 321 46.6 2139 | 5000 | -74a
19648.00 H 0.0 10| 325 405 | 24 (321 433 1457 | 5000 | -10.7a
22104.00 H 00 10| 329 309 | 25 |321 432 1452 | 5000 | -10.7a
1608.30 \% 1800 | 10| 527 272 | 27 |31 485 2665 | 5000 | -55
4912.00 \% 00 10| 376 335 | 44 | 345 410 1124 | 5000 | -130a
7368.00 Vv 0.0 10| 354 381 | 46 |348 433 146.1 | 5000 | -10.7a
12280.00 \Y, 00 10| 319 410 | 57 | 321 464 2094 | 5000 | -76a
19648.00 \% 0.0 10| 321 405 | 24 | 321 429 1391 | 5000 | -111a
22104.00 \% 00 10| 318 309 | 25 |31 421 1279 | 5000 | -11.8a

a=ambient
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FCC ID: HDCTRC4108 Washington Laboratories, Ltd

Plan B - Band 3

Frequency | Polarity | Azimuth [Ant.| SA Ant. |Cable[Amp Caorr. Corr. | Limit |Margin

Hght( Level | Corr. | Corr. [Gan Level Level
(MH2) H/V | Degree | (m) | (dBuV) | (dB/m) | (dB) | (dB) | (dBuV/m) | (uV/m) | (uV/m) | dB
Peak
1608.30 H 1800 | 10| 560 272 | 27 |31 51.8 389.7 | 50000 | -22.2
4576.25 H 00 10| 483 327 | 38 |345 50.2 3248 | 50000 | -237a
4936.00 H 0.0 10 | 492 335 | 44 |345 52.6 4274 | 50000 | -214a
7404.00 H 00 10| 431 3Bl | 46 | 348 51.0 355.2 | 50000 | -230a
12340.00 H 0.0 10| 438 410 | 57 | 321 583 825.0 | 50000 | -156a
19744.00 H 00 10| 401 405 | 24 | 321 50.9 348.7 | 50000 | -231a
22212.00 H 00 10| 410 399 | 25 321 51.3 367.0 | 50000 | -227a
1608.30 \Y, 1800 | 10| 587 272 | 27 |31 545 531.7 | 50000 | -195
4576.25 \% 1800 | 10| 512 327 | 38 |345 531 4535 | 5000.0 | -20.8
4936.00 \% 00 10| 428 335 | 44 | 345 46.2 2046 | 50000 | -27.8a
7404.00 Vv 0.0 10| 443 381 | 46 |348 522 407.8 | 50000 | -21.8a
12340.00 \Y, 00 10| 435 410 | 57 | 321 58.0 7970 | 50000 | -159a
19744.00 \% 0.0 10| 400 405 | 24 | 321 50.8 3448 | 50000 | -232a
22212.00 \% 00 10| 413 309 | 25 |31 51.6 3799 | 50000 | -224a
Avg

1608.30 H 1800 | 10| 497 272 | 27 |31 455 1887 | 5000 | -85
4576.25 H 00 10| 421 327 | 38 |345 440 1591 | 5000 | -99a
4936.00 H 0.0 10| 396 335 | 44 | 345 430 1415 | 5000 | -110a
7404.00 H 00 10| 329 3Bl | 46 | 348 40.8 109.8 | 5000 | -132a
12340.00 H 0.0 10| 342 410 | 57 | 321 48.7 2732 | 5000 | -52a
19744.00 H 00 10| 297 405 | 24 | 321 405 1053 | 5000 | -135a
22212.00 H 0.0 10| 333 399 | 25 321 436 1512 | 5000 | -104a
1608.30 \Y, 00 10| 527 272 | 27 |31 485 2665 | 5000 | -55
4576.25 \% 1800 | 10| 467 327 | 38 |345 48.6 2701 | 5000 | -53
4936.00 \% 00 10| 384 335 | 44 | 345 41.8 1233 | 5000 | -122a
7404.00 Vv 0.0 10| 338 381 | 46 |348 4.7 1217 | 5000 | -123a
12340.00 V 00 10| 340 410 | 57 | 321 485 2670 | 5000 | -54a
19744.00 \% 0.0 10| 292 405 | 24 | 321 40.0 94 | 5000 |-140a
22212.00 \% 00 10| 330 309 | 25 |31 433 146.1 | 5000 | -10.7a

a=ambient
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Table 10: Radiated Emission Test Data Above 1GHz - Yagi Antenna

Plan A —Band 1
Frequency | Polarity | Azimuth [Ant.| SA Ant. |Cable[Amp Caorr. Corr. | Limit |Margin
Hght| Level | Corr. | Corr. |Gan Level Level
(MH2) H/V | Degree | (m) | (dBuV) | (dB/m) | (dB) | (dB) | (dBuV/m) | (uV/m) | (uV/m) | dB
Peak
2276.00 H 1800 | 10| 564 2.7 | 32 |342 55.1 569.7 | 5000.0 | -189
4632.30 H 2250 | 10| 474 328 | 39 | 345 49.6 3022 | 50000 | -244
4832.00 H 0.0 10 | 486 333 | 42 |345 51.6 380.8 | 50000 | -224a
12080.00 H 00 10| 452 414 | 52 | 322 59.6 960.2 | 50000 | -143a
14496.00 H 0.0 10| 422 409 | 76 | 325 582 808.3 | 5000.0 | -158a
19328.00 H 00 10| 415 309 | 24 |31 51.7 386.3 | 50000 | -222a
2276.00 Vv 2025 | 10| 608 207 | 32 |3A2 595 9455 | 50000 | -145
4632.30 \Y, 1800 | 10| 504 328 | 39 | 345 52.6 4268 | 50000 | -214
4832.00 \% 0.0 10| 476 333 | 42 | 345 50.6 3394 | 50000 | -234a
12080.00 \% 00 10| 449 414 | 52 | 322 59.3 927.6 | 50000 | -146a
14496.00 Vv 0.0 10 | 417 409 | 76 | 325 57.7 7631 | 50000 | -16.3a
19328.00 \Y, 00 10| 410 309 | 24 | 321 51.2 364.7 | 50000 | -227a
Avg

2276.00 H 1800 | 10| 488 207 | 32 |3A2 475 2375 | 5000 | -65
4632.30 H 2250 | 10| 391 328 | 39 | 345 41.3 1162 | 5000 | -127
4832.00 H 0.0 10| 332 333 | 42 | 345 36.2 64.7 | 5000 |-178a
12080.00 H 00 10| 312 414 | 52 | 322 45.6 1916 | 5000 | -83a
14496.00 H 0.0 10| 320 409 | 76 | 325 480 2498 | 5000 | -6.0a
19328.00 H 00 10| 330 309 | 24 | 321 432 1452 | 5000 | -10.7a
2276.00 \% 2025 | 10| 502 2.7 | 32 |342 489 2790 | 5000 | -51
4632.30 \% 1800 | 10| 406 328 | 39 | 345 42.8 1381 | 5000 | -11.2
4832.00 Vv 0.0 10| 340 333 | 42 |345 370 709 | 5000 |-170a
12080.00 V 00 10| 321 414 | 52 | 322 465 2125 | 5000 | -74a
14496.00 \% 0.0 10| 317 409 | 76 | 325 47.7 2413 | 5000 | -6.3a
19328.00 \% 00 10| 320 309 | 24 |31 422 1294 | 5000 | -11.7a

a=ambient
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FCC ID: HDCTRC4108 Washington Laboratories, Ltd
Plan A - Band 3
Frequency | Polarity | Azimuth |Ant. [ SA Ant. |Cable[Amp Caorr. Corr. | Limit |Margin
Hght| Level | Corr. | Corr. |Gan Level Level
(MH2) H/V | Degree | (m) | (dBuV) | (dB/m) | (dB) | (dB) | (dBuV/m) | (uV/m) | (uV/m) | dB
Peak
232820 H 1800 | 10| 520 28 | 32 |32 50.7 3439 | 50000 | -233
4656.30 H 1800 | 10| 463 329 | 39 | 345 48.6 269.3 | 50000 | -254
4856.00 H 00 10| 474 334 | 43 |345 50.5 3353 | 50000 | -235a
7284.00 H 00 10| 448 377 | 46 | 348 522 4086 | 50000 | -21.8a
12140.00 H 0.0 10| 413 413 | 53 | 322 55.8 616.9 | 50000 | -182a
19424.00 H 00 10| 413 309 | 24 |31 515 3775 | 50000 | -224a
232820 Vv 1800 | 10| 534 298 | 32 |3HA2 521 4040 | 50000 | -219
4656.30 \Y, 1800 | 10| 467 329 | 39 | 345 490 2820 | 50000 | -25.0
4856.00 \% 0.0 10| 470 334 | 43 | 345 50.1 320.2 | 50000 | -239a
7284.00 \% 00 10| 425 377 | 46 |348 499 3136 | 50000 | -24.1a
12140.00 \% 00 10| 406 413 | 53 | 322 55.1 569.2 | 50000 | -189a
19424.00 \Y, 00 10| 409 309 | 24 | 321 511 360.5 | 50000 | -228a
Avg

232820 H 1800 | 10| 443 298 | 32 |342 430 1417 | 5000 | -11.0
4656.30 H 1800 | 10| 374 329 | 39 |345 39.7 9.6 | 5000 | -143
4856.00 H 0.0 10| 330 334 | 43 | 345 36.1 639 | 5000 [-179a
7284.00 H 00 10| 320 377 | 46 |348 394 936 | 5000 |-146a
12140.00 H 00 10| 322 413 | 53 | 322 46.7 2164 | 5000 | -7.3a
19424.00 H 00 10| 330 309 | 24 | 321 432 1452 | 5000 | -10.7a
232820 \% 1800 | 10| 487 28 | 32 |32 474 2352 | 5000 | -66
4656.30 \% 1800 | 10| 411 329 | 39 | 345 434 1480 | 5000 | -106
4856.00 Vv 0.0 10| 334 334 | 43 |345 36.5 669 | 5000 |-175a
7284.00 \Y, 00 10| 325 377 | 46 |348 39.9 99.2 | 5000 |-141a
12140.00 \% 0.0 10| 322 413 | 53 | 322 46.7 2164 | 5000 | -7.3a
19424.00 \% 00 10| 328 309 | 24 |31 430 1419 | 5000 | -109a

a=ambient
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FCC ID: HDCTRC4108 Washington Laboratories, Ltd

Plan B—Band 1

Frequency | Polarity | Azimuth [Ant.| SA Ant. |Cable[Amp Caorr. Corr. | Limit |Margin

Hght( Level | Corr. | Corr. [Gan Level Level
(MH2) H/V | Degree | (m) | (dBuV) | (dB/m) | (dB) | (dB)| (dBuV/m) | (uV/m) | (uV/m) | dB
Peak
1608.30 H 1800 | 10| 558 272 | 27 |31 51.6 380.8 | 50000 | -224
4912.00 H 00 10| 497 335 | 44 | 345 531 450.7 | 50000 | -209a
7368.00 H 0.0 10| 440 381 | 46 | 348 51.9 3926 | 50000 | -221a
12280.00 H 00 10| 440 410 | 56 | 321 584 8323 | 50000 | -156a
19648.00 H 0.0 10| 422 405 | 24 | 321 530 4451 | 50000 | -210a
22104.00 H 00 10| 415 309 | 25 |31 51.8 390.7 | 50000 | -221a
1608.30 \% 1800 | 10| 611 272 | 27 |341 56.9 7009 | 50000 | -17.1
4912.00 \Y, 00 10| 486 335 | 44 | 345 520 3988 | 50000 | -220a
7368.00 \% 0.0 10| 444 381 | 46 | 348 523 4118 | 50000 | -21.7a
12280.00 \% 00 10| 421 410 | 57 | 321 56.6 6775 | 50000 | -17.4a
19648.00 \% 00 10| 413 405 | 24 | 321 521 401.3 | 50000 | -219a
22104.00 \Y, 00 10| 410 309 | 25 | 321 513 3689 | 50000 | -226a
Avg

1608.30 H 1800 | 10| 506 272 | 27 |341 464 2093 | 5000 | -76
4912.00 H 00 10| 389 335 | 44 | 345 423 1300 | 5000 | -11.7a
7368.00 H 0.0 10| 332 381 | 46 | 348 411 1132 | 5000 | -129a
12280.00 H 00 10| 322 410 | 56 | 321 46.6 2139 | 5000 | -74a
19648.00 H 0.0 10| 325 405 | 24 (321 433 1457 | 5000 | -10.7a
22104.00 H 00 10| 329 309 | 25 | 321 432 1452 | 5000 | -10.7a
1608.30 \% 1800 | 10| 527 272 | 27 |31 485 2665 | 5000 | -55
4912.00 \% 00 10| 376 335 | 44 | 345 410 1124 | 5000 | -130a
7368.00 Vv 0.0 10| 354 381 | 46 |348 433 146.1 | 5000 | -10.7a
12280.00 \Y, 00 10| 319 410 | 57 | 321 464 2094 | 5000 | -76a
19648.00 \% 0.0 10| 321 405 | 24 | 321 429 1391 | 5000 | -111a
22104.00 \% 00 10| 318 309 | 25 |31 421 1279 | 5000 | -11.8a

a=ambient
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FCC ID: HDCTRC4108 Washington Laboratories, Ltd

Plan B - Band 3

Frequency | Polarity | Azimuth [Ant.| SA Ant. |Cable[Amp Caorr. Corr. | Limit |Margin

Hght( Level | Corr. | Corr. [Gan Level Level
(MH2) H/V | Degree | (m) | (dBuV) | (dB/m) | (dB) | (dB) | (dBuV/m) | (uV/m) | (uV/m) | dB
Peak
1608.30 H 1800 | 10| 560 272 | 27 |31 51.8 389.7 | 50000 | -22.2
4576.25 H 00 10| 483 327 | 38 |345 50.2 3248 | 50000 | -237a
4936.00 H 0.0 10 | 492 335 | 44 |345 52.6 4274 | 50000 | -214a
7404.00 H 00 10| 431 3Bl | 46 | 348 51.0 355.2 | 50000 | -230a
12340.00 H 0.0 10| 438 410 | 57 | 321 583 825.0 | 50000 | -156a
19744.00 H 00 10| 401 405 | 24 | 321 50.9 348.7 | 50000 | -231a
22212.00 H 00 10| 410 399 | 25 321 51.3 367.0 | 50000 | -227a
1608.30 \Y, 1800 | 10| 587 272 | 27 |31 545 531.7 | 50000 | -195
4576.25 \% 1800 | 10| 512 327 | 38 |345 531 4535 | 5000.0 | -20.8
4936.00 \% 00 10| 428 335 | 44 | 345 46.2 2046 | 50000 | -27.8a
7404.00 Vv 0.0 10| 443 381 | 46 |348 522 407.8 | 50000 | -21.8a
12340.00 \Y, 00 10| 435 410 | 57 | 321 58.0 7970 | 50000 | -159a
19744.00 \% 0.0 10| 400 405 | 24 | 321 50.8 3448 | 50000 | -232a
22212.00 \% 00 10| 413 309 | 25 |3R1 51.6 3799 | 50000 | -224a
Avg

1608.30 H 1800 | 10| 497 272 | 27 |31 455 1887 | 5000 | -85
4576.25 H 00 10| 421 327 | 38 |345 440 1591 | 5000 | -99a
4936.00 H 0.0 10| 396 335 | 44 | 345 430 1415 | 5000 | -110a
7404.00 H 00 10| 329 3Bl | 46 | 348 40.8 109.8 | 5000 | -132a
12340.00 H 0.0 10| 342 410 | 57 | 321 48.7 2732 | 5000 | -52a
19744.00 H 00 10| 297 405 | 24 | 321 405 1053 | 5000 | -135a
22212.00 H 0.0 10| 333 399 | 25 321 436 1512 | 5000 | -104a
1608.30 \Y, 00 10| 527 272 | 27 |31 485 2665 | 5000 | -55
4576.25 \% 1800 | 10| 467 327 | 38 |345 48.6 2701 | 5000 | -53
4936.00 \% 00 10| 384 335 | 44 | 345 41.8 1233 | 5000 | -122a
7404.00 Vv 0.0 10| 338 381 | 46 |348 4.7 1217 | 5000 | -123a
12340.00 V 00 10| 340 410 | 57 | 321 485 2670 | 5000 | -54a
19744.00 \% 0.0 10| 292 405 | 24 | 321 40.0 94 | 5000 |-140a
22212.00 \% 00 10| 330 309 | 25 |31 433 146.1 | 5000 | -10.7a

a=ambient
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4.6 AC Powerline Conducted Emissions: (FCC Part 815.207)

The EUT was placed on an 80 cm high 1 x 1.5 m non-conductive table above a ground
plane. Power to the EUT was provided through a Solar Corporation 50 W/50 nH Line
Impedance Stabilization Network bonded to a 3 x 2 meter ground plane. The LISN has
its AC input supplied from a filtered AC power source. Power and data cables were
moved about to obtain maximum emissions.

The 50W output of the LISN was connected to the input of the spectrum analyzer and
the emissions in the frequency range of 150 kHz to 30 MHz were measured. The
detector function was set to quasi-peak or peak, as appropriate, and the resolution
bandwidth during testing was at least 9 kHz, with all post-detector filtering no less than
10 times the resolution bandwidth.

Data is recorded in Table 11.
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Table11: Conducted Emissions Test Data; 15.207

CLIENT: Adtran DATE: 7/31/03
TESTER: Greg Snyder JOB #: 7693
EUT: Tracer 4108 TEST STANDARD: FCCB
CLASS: CIs22 B VOLTAGE 120VAC
CONFIGURATION: Plan B, Band 3, Tx = 2468 MHz

LINE1- NEUTRAL

Frequency Level Cable Limit Margin Level Cable Limit Margin
QP Loss QP QP AVG Loss AVG AVG
MHz dBuVv dB dBuVv dB dBuVv dB dBuVv dB
0.15 315 10.7 66.0 -238 24.0 107 56.0 -21.3
0.30 315 10.7 60.1 -179 309 107 50.1 -85
048 282 107 56.3 -174 272 107 46.3 -84
100 287 110 56.0 -16.3 276 110 46.0 -74
227 273 113 56.0 -174 24.7 113 46.0 -10.0
6.50 155 11.6 60.0 -329 155 116 50.0 -229
15.66 223 124 60.0 -25.3 23 124 50.0 -15.3
24.00 212 128 60.0 -26.0 212 128 50.0 -16.0
LINE 2- PHASE
Frequency Level Cable  Limit Margin Level Cable  Limit Margin
QP Loss QP QP AVG Loss AVG AVG
MHz dBuV dB dBuV dB dBuv dB dBuv dB
0.15 319 10.7 65.9 -233 174 107 55.9 -27.8
031 314 10.7 60.0 -179 30.6 107 50.0 -8.7
048 282 10.7 56.3 -174 273 107 46.3 -8.3
1.00 287 110 56.0 -16.3 27.7 110 46.0 -7.3
222 272 113 56.0 -175 24.6 113 46.0 -10.1
6.50 16.3 116 60.0 -321 16.3 116 50.0 -221
15.67 222 124 60.0 -254 22 124 50.0 -154
24.00 184 128 60.0 -28.8 184 128 50.0 -18.8
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