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2 Equipment under test attributes

Product name:

Operating frequency range:

Model:
Serial number:
Receipt date:

Wireless modem
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1325114
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3 Manufacturer information
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E-Mail:
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5 Tests summary

Test
Transmitter characteristics
Section 27.50c(1)(i), Peak output power at RF antenna connector
Section 2.1091, RF radiation exposure evaluation
Section 27.53d, Spurious emissions RF antenna connector
Section 27.53d, Adjacent channel power
Section 27.53d, Radiated spurious emissions
Section 27.54, Frequency stability
Section 2.1049, Occupied bandwidth

Unintentional emissions
Section 15.107, Conducted emission at AC power port
Section 15.109, Radiated emission

Report ID: VYYRAD_FCC.16544_CR.doc

Section 15.111, Antenna power conducted measurements for receiver

Date of Issue: August 2005

Status

Pass
Pass
Pass
Not tested
Pass
Pass
Pass

Pass
Pass
Pass

The test results relate only to the items tested. Pass / fail decision was based on nominal values.

Name and Title

Date

Signature

Tested by: Mr. A. Adelberg, test engineer

August 15, 2005

7

Reviewed by: | Mrs. M. Cherniavsky, certification engineer

August 18, 2005

Ol

Approved by: | Mr. M. Nikishin, EMC group leader

August 19, 2005

4

Project: 16544

Page 4 of 87



HERMON LABORATORIES

6 EUT description

Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

6.1  General information
The EUT is a broadband wireless data modem used by cable and wireless operators to deliver telephony services
(T1/E1) and high-speed data connections to business and residential subscribers. The EUT operates within 776.1
to 776.9 MHz band and is powered from AC mains through a power adaptor.
6.2 Ports and lines
Port Port Connected Connector Cable Indoor /
type description From To type S S oS length | outdoor
Power AC mains Power AC mains 2 pole 1 NA NA Indoor
adaptor
Power VDC EUT Power DC jack 1 | Unshielded | 1.5m | Indoor
adaptor
Signal Ethernet EUT Laptop RJ 45 1 UTP Cat.5 1.5m Indoor
Signal USB EUT Laptop USB 1 Shielded 1.5m Indoor
Signal Antenna EUT Attenuator F-type 1 C(())ahxm75 12.0 m | Outdoor
Power AC mains Power AC mains 3 pole 1 Unshielded | 1.5m Indoor
adaptor
Power vDC Laptop Power DC jack 1 Unshielded | 1.5m Indoor
adaptor
Signal Mouse Laptop Mouse USB 1 Shielded 2m Indoor
Signal Parallel Laptop Printer D type 25 1 Shielded 5m Indoor
Signal Keyboard Laptop Keyboard PS2 1 Unshielded 2m Indoor
6.3 Support and test equipment
Description Manufacturer Model number Serial number
E1/T1 Broadband hub Vyyo V3000 NA
External Laptop IBM ThinkPad 600x | 5573MWV02/99
Power adaptor for external laptop IBM 02K6654 4062298
Up converter Wavecom UC4040D 169532
Signal generator Rohde&Schwartz SMLO1 836817/091
Mouse Microsoft Mouse 2.1A 03306271
Printer Epson LX-810 44B1127035
Keyboard Qantum KWD-840 0C11401283
Power adaptor for EUT DVE DSA-0151A 3604
Laptop IBM ThinkPad T40 | KP-DPM50 04/03
Power adaptor for laptop IBM 02K6654 150HN9
6.4 Operating frequencies
Source Frequency, MHz
Receiver 702.0 (LO) 44.0 (IF) 746.1 — 746.9 (Rx)
Transmitter 10.0 (VCTXO) 44.0 (IF) 776.1-776.9 (Tx)
6.5 Changes made in the EUT

No changes were implemented.
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6.6 Test configuration

[ Ethernet
Power USB Power
adaptor EUT adaptor
(1O o_'
DC power Antenna

Auxiliary equipment

Attenuator i

V3000
Up/Down converter
Laptop
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6.7 Transmitter characteristics

Type of equipment
X Stand-alone (Equipment with or without its own control provisions)
Combined equipment (Equipment where the radio part is fully integrated within another type of equipment)
Plug-in card (Equipment intended for a variety of host systems)
Intended use Condition of use
X fixed Always at a distance more than 2 m from all people
mobile Always at a distance more than 20 cm from all people
portable May operate at a distance closer than 20 cm to human body
Assigned frequency range 776.0 —777.0 MHz
Operating frequency range 776.1 —776.9 MHz
Maximum rated output power At transmitter 50 Q RF output connector 24.9.0 dBm
Effective radiated power (for equipment with no RF connector) NA dBm
No
. . continuous variable
Is transmitter output power variable? X Ves X stepped variable with stepsize 0.25 dB
minimum RF power -11.0 dBm
maximum RF power +24.89 dBm
Antenna connection
unique coupling X standard F-type integral with temporary RF connector
connector without temporary RF connector
Antennals technical characteristics
Type Manufacturer Model number Gain
Yagi Shenglu TDJ-700B12G13.5 13.5 dBi
Transmitter 99% power bandwidth 200 / 400 kHz
Type of multiplexing TDMA
Modulating test signal (baseband) PRBS
Maximum transmitter duty cycle in normal use 50 %
Transmitter duty cycle supplied for test 50 %
Transmitter power source
Battery Nominal rated voltage VDC | Battery type
DC Nominal rated voltage VDC
X AC mains Nominal rated voltage 120 VAC | Frequency 60 Hz
Common power source for transmitter and receiver X yes no
Emission designator
Type of Modulation states (constellation) RF channel Frequency channel
modulation spacing Low Mid High
QAM 16 200 kHz 776.1 776.5 776.9
QPSK 4 200 kHz 776.1 776.5 776.9
QAM 16 400 kHz 776.2 776.5 776.8
QPSK 4 400 kHz 776.2 776.5 776.8
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Date of Issue: August 2005

Test specification: Section 27.50¢(1)(i), Peak output power at RF antenna connector

Test procedure: 47 CFR, Section 2.1046; TIA/EIA-603-A, Section 2.2.1

Test mode: Compliance _—

Date: 06/26/2005 Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 44 % Power Supply: 120 VAC
Remarks:

7 Transmitter characteristics

71 Peak output power test

711 General

This test was performed to measure the peak output power at RF antenna connector. Specification test limits are
given in Table 7.1.1. The test results are provided in Table 7.1.2 and the associated plots.

Table 7.1.1 Peak output power limits

Maximum peak output power*

Assigned frequency range, MHz

W

dBm

776.0-777.0

1.34

31.3

* The peak output power limit was calculated by subtracting of antenna gain in dBd from maximum allowed ERP

44.8 dBm (30 W).
71.2  Test procedure

7.1.21 The EUT was set up as shown in Figure 7.1.1, energized and its proper operation was checked.

7.1.2.2 The EUT was adjusted to produce maximum available to the end user RF output power.
7.1.2.3 The peak output power was measured with spectrum analyzer as provided in Table 7.1.2 and associated plots.

Figure 7.1.1 Peak output power test setup

EUT
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Test specification: Section 27.50¢(1)(i), Peak output power at RF antenna connector

Test procedure: 47 CFR, Section 2.1046; TIA/EIA-603-A, Section 2.2.1

Test mode:

Compliance

Date:

06/26/2005

Verdict:

PASS

Temperature: 26 °C

Air Pressure: 1006 hPa

Relative Humidity: 44 %

Power Supply: 120 VAC

Remarks:

ASSIGNED FREQUENCY RANGE:

Table 7.1.2 Peak

output power test results

776.0 - 777.0 MHz

DETECTOR USED: Peak

RESOLUTION BANDWIDTH: 5000 kHz

VIDEO BANDWIDTH: 3000 kHz

MODULATION: 16QAM

MODULATING SIGNAL: PRBS

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

fr;a;':;y anal?( g:ftr?an;ing External Cable loss, RF output Limit, Margin, Verdict

MHz ’ dBm ’ | attenuation, dB dB power, dBm dBm dB
776.1 24.01 Included 24.01 31.3 -7.29 Pass
776.5 24.89 Included 24.89 31.3 -6.41 Pass
776.9 24.69 Included 24.69 31.3 -6.61 Pass

Reference numbers of test equipment used

[ HL1097 | HL1523 | HL1653 | HL2287 |

Full description is given in Appendix A.

Project: 16544

Plot 7.1.1 Peak output power test results at low frequency
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Test specification: Section 27.50¢(1)(i), Peak output power at RF antenna connector

Test procedure: 47 CFR, Section 2.1046; TIA/EIA-603-A, Section 2.2.1

Test mode: Compliance _—

Date: 06/26/2005 Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 44 % Power Supply: 120 VAC
Remarks:

Plot 7.1.2 Peak output power test results at mid frequency

G Adllent R T

Mkr1 776.600 MHz
Ref 35.01 dBm Atten 40 dB 24.89 dBm
Peak
Log
10
dB/
Offst
T.m

33
dBm

Center 776.5 MHz Span 30 MHz
#Res BW 5 MHz VBW 3 MHz Sweep 5 ms (401 pts)

I e
Plot 7.1.3 Peak output power test results at high frequency
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Test specification: Section 2.1091, RF radiation exposure evaluation
Test procedure: 47 CFR, Section 1.1307(b)
Test mode: Compliance _—
Date: 06/27/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 46 % Power Supply: 120 VAC
Remarks:
7.2 RF exposure
7.21 General
This test was performed to determine the minimum safe distance between the transmitter antenna and human to
avoid public exposure in excess of limits for general population (uncontrolled exposure). Specification test limits are
given in Table 7.2.1.
Table 7.2.1 RF exposure limits
Frequency range, MHz zPower density* > Electric field strength**, Vim
’ mW/cm W/m ’
776.1 0.52 52 44.2
776.9 0.52 5.2 44.2
* - Power density limit within 300 - 1500 MHz was calculated according to the following equation: S = F / 1500,
where S is power density in mW/cm? and F is frequency in MHz
** - Electric field strength limit was calculated from power density as follows: E = sqrt (Sx120x1T), where E is electric
field strength in V/m and S is power density in W/m?
7.2.2 Test procedure
7.2.21 The EUT, connected to the antenna providing the maximum directional gain, was set up as shown in .
7.2.2.2 The E-field probe was pointed to the EUT antenna zero azimuth at a 3 m distance, the maximum field strength
reading was recorded in Table 7.2.2.
7.2.2.3 The E-field probe was slowly moved toward the EUT until E-field equivalent to the maximum permitted power
density was measured.
7.2.2.4 The obtained antenna to probe distance was recorded in Table 7.2.2 as a minimum separation distance.
7.2.2.5 The test was repeated at the rest of test distances according to Table 7.2.2.

Table 7.2.2 Maximum permissible exposure (MPE) measurement

Test distance, Field strength, Equivalent power density, Limit, Margin, Verdict
m Vim mW/cm? mW/cm? mW/cm®
2.0 0.48 0.0000611 0.52 -0.5199389 Pass
1.5 0.98 0.0002548 0.52 -0.5197452 Pass
1.0 1.32 0.0004622 0.52 -0.5195378 Pass
0.5 1.84 0.0008981 0.52 -0.5191019 Pass
0.3 2.12 0.0011922 0.52 -0.5188078 Pass
0.2 2.76 0.0020206 0.52 -0.5179794 Pass
0.1 3.78 0.0037901 0.52 -0.5162099 Pass
0.05 4.26 0.0048138 0.52 -0.5151862 Pass

* - Equivalent power density was calculated from electric field strength as follows: S = 0.1xE*/(120xTT), where E is
electric field strength in V/m and S is power density in mW/cm?

Reference numbers of test equipment used
[ HL0613 | HL1629 | |
Full description is given in Appendix A.
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Date of Issue: August 2005

Test specification:

Section 2.1091, RF radiation exposure evaluation

Test procedure:

47 CFR, Section 1.1307(b)

Test mode: Compliance _—

Date: 06/27/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 46 % Power Supply: 120 VAC
Remarks:

Figure 7.2.1 Maximum permissible exposure (MPE) measurement setup

Antenna providing the
maximum directional
gain

Wooden
table 0.8m
height

Test distance

Ground plane

v

E- field
isotropic probe

Fiber optic

OATS

E- field monitor

Power supply
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Test specification: Section 27.53d, Spurious emissions at RF antenna connector

Test procedure: 47 CFR, Sections 2.1047, 2.1051, TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance _—

Date: 6/28/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:

7.3 Spurious emissions at RF antenna connector test

7.31 General

This test was performed to measure spurious emissions at RF antenna connector. Specification test limits are given
in Table 7.3.1. The test results are provided in Table 7.3.2 and associated plots.

Table 7.3.1 Spurious emission limits

Frequency, MHz*

Attenuation below carrier, dBc

Spurious emissions, dBm

0.009 — 10" harmonic

43+10logP*

-13

* - P is transmitter output power in Watts.

7.3.2 Test procedure

7.3.21 The EUT was set up as shown in Figure 7.3.1, energized and its proper operation was checked.

7.3.2.2 The EUT was adjusted to produce maximum available for end user RF output power.

7.3.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 7.3.2 and associated plots.

Figure 7.3.1 Spurious emission test setup

EUT

Project: 16544

Spectrum

»  Attenuator

analyzer

Page 13 of 87



H Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

HERMON LABORATORIES

Test specification: Section 27.53d, Spurious emissions at RF antenna connector

Test procedure: 47 CFR, Sections 2.1047, 2.1051, TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance _—

Date: 6/28/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:

Table 7.3.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE: 776.0-777.0 MHz
INVESTIGATED FREQUENCY RANGE: 0.009 — 8000 MHz
DETECTOR USED: Peak
VIDEO BANDWIDTH: = Resolution bandwidth
MODULATION: 16QAM
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Bit rate, RBW, Spurious Limit, Margin, Verdict
MHz Mbps kHz emission, dBm dBm dB*
Low channel
0.009-1000 | More than 20 dB below limit | Pass
Mid channel
0.009-1000 | More than 20 dB below limit | Pass
High channel
0.009-1000 | More than 20 dB below limit | Pass

*- Margin = Spurious emission — specification limit.

Reference numbers of test equipment used
[ HL1097 | HL1424 | HL1455 | HL1488 | HL1653 | HL1942 |
Full description is given in Appendix A.

Project: 16544 Page 14 of 87



HERMON LABORATORIES

Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

Test specification:

Section 27.53d, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1047, 2.1051, TIA/EIA-603-A, Section 2.2.13

Test mode:

Date:

Compliance Verdict: PASS

Temperature: 23 °C

Air Pressure: 1011 hPa

6/28/2005
Relative Humidity: 40 % Power Supply: 120 VAC

Remarks:

Plot 7.3.1 Spurious emission measurements at RF antenna connector, low channel

Frequency range: 9 - 150 kHz
Carrier frequency: 776.1 MHz
Modulation: 16QAM
*LTTEN 10dE MKE  -72.50dEBm
FL -10.0dEm 10dE/ 111.0kHz

DISPLAY LINH
akel o B

ATALRT 9.0kHz 3TOP 150.0kH=
REW 1.0kHz WEW 1.0kH=z 3P 3 60m=

Plot 7.3.2 Spurious emission measurements at RF antenna connector, mid channel

Project: 16544

Frequency range: 9 - 150 kHz
Carrier frequency: 776.5 MHz
Modulation: 16QAM
*LTTEN 10dE MKR  -73.00cBm
RL -10.0dEm 10dE/ 111.0KHz
DISPLAY LINE
-13. diEra
ﬁI 1
STPLTRYY RPXRIPYA RPN T ST W Y A D LN TN At
START 9.0kHz STOF  150.0kHz
REW  1.0kHz VEW  1.0kHz SWP  360ms
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Test specification:

Section 27.53d, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1047, 2.1051, TIA/EIA-603-A, Section 2.2.13

Test mode:

Date:

Compliance Verdict: PASS

Temperature: 23 °C

6/28/2005
Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC

Remarks:

Plot 7.3.3 Spurious emission measurements at RF antenna connector, high channel

Frequency range: 9 - 150 kHz
Carrier frequency: 776.9 MHz
Modulation: 16QAM
*LTTEN 10dE MKE  -72.53dBm
FL -10.0dEm 10dE/ 111.0kHz
DISPLAY LINE
-13. cllBra
R

ATALRT 9.0kHz 3TOP 150.0kH=
REW 1.0kHz WEW 1.0kH=z 3P 3 60m=

Plot 7.3.4 Spurious emission measurements at RF antenna connector, low channel

Project: 16544

Frequency range: 0.15-30 MHz
Carrier frequency: 776.1 MHz
Modulation: 16QAM
*LTTEN 10dE MKR  -73.B3dBm
RL -10.0dEm 10dE/ 17.26MHz
DISPLAY LINE
-13. diEra
D
R

START 150kHz STOP 30.00HMH=z
FREW 10kH=z WEW 30kHEz WP 750ms
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Date of Issue: August 2005

Test specification:

Section 27.53d, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1047, 2.1051, TIA/EIA-603-A, Section 2.2.13

Test mode:

Compliance

Date:

6/28/2005

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1011 hPa

Relative Humidity: 40 %

Power Supply: 120 VAC

Remarks:

Plot 7.3.5 Spurious emission measurements at RF antenna connector, mid channel

Frequency range:
Carrier frequency:
Modulation:

*LTTEN 10dE

RL -10.0dEBEm 10dEe/

0.15-30 MHz
776.5 MHz

16QAM

HER -72.83dEBm
23 .38MHz

DISPLAY LINH
akel o B

ATALRT 150kH=
*REW 10kH= WEW

30kH=z 3P

3TOP 30.00MH=
T50m=

Plot 7.3.6 Spurious emission measurements at RF antenna connector, high channel

Project: 16544

Frequency range: 0.15-30 MHz
Carrier frequency: 776.9 MHz
Modulation: 16QAM
*LTTEN 10dE MER  -72.50dEm
REL -10.0dEm 10dE/ 15.56MHz
DISPLAT LIIE
-13. dEm
D
R
[t At Mk el e - MMWMW

START 150kHz
FREW 10kH=z WEW

30kHEz WP

STOP 30.00MH=z
750ms
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Test specification:

Section 27.53d, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1047, 2.1051, TIA/EIA-603-A, Section 2.2.13

Test mode:

Compliance

Date:

6/28/2005

Verdict: PASS

Temperature: 23 °C

Air Pressure: 1011 hPa

Relative Humidity: 40 % Power Supply: 120 VAC

Remarks:

Plot 7.3.7 Spurious emission measurements at RF antenna connector, low channel

Frequency range: 30 — 1000 MHz
Carrier frequency: 776.1 MHz
Modulation: 16QAM
*LTTEN 10dE MER  13.67dBm
EL 20.0dEBm 10dE/ 776, 9MHz
DISFLLY L IIVH
-13. cAlEn
D
E
NPV BT WP T o n Lt Lo LRl [FYN EFRESTEVRY STy
START 30.0MHz 3TOP  1.0000GH=z
*REW  100kH=z VEW  300kHz SUP  Z50ms

Plot 7.3.8 Spurious emission measurements at RF antenna connector, mid channel
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Frequency range: 30 — 1000 MHz
Carrier frequency: 776.5 MHz
Modulation: 16QAM
*LTTEN 10dE MKR  15.33cBm
RL 20.0dBm 10dE/ 776.9MHz
DISPLAY LINE
-13. diEra

START 30.0MHz
FREW 100kH=z WEW

STOP 1.0000GHz
F00kH=z WP 2 50ms
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

Test specification:

Section 27.53d, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1047, 2.1051, TIA/EIA-603-A, Section 2.2.13

Test mode:

Compliance

Verdict:

Date:

6/28/2005

PASS

Temperature: 23 °C

Air Pressure: 1011 hPa

Relative Humidity: 40 % Power Supply: 120 VAC

Remarks:

Plot 7.3.9 Spurious emission measurements at RF antenna connector, high channel

Project: 16544

Frequency range: 30 — 1000 MHz
Carrier frequency: 776.9 MHz
Modulation: 16QAM
*LTTEN 10dE MER  13.83dBm
EL 20.0dEBm 10dE/ 776, 9MHz
DISFLLY L IIVH
-13. cAlEn
D
E
N R i L 1l LI VRNV
START 30.0MHz STOP 1.0000GHz
*REW  100kH=z VEW  300kHz SUP  Z50ms
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Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

Test specification:

Section 27.53d, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1047, 2.1051, TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance _—

Date: 6/28/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:

Plot 7.3.10 Spurious emission measurements at RF antenna connector, low channel

Frequency range: 1.0 -8.0 GHz
Carrier frequency: 776.1 MHz
Modulation: 16QAM
LATTEN 10dE MER  -45.67dEBm
EL  OdBm 10dE/ 7.720GHz
DISFLLY L IIVH
-13. cAlEn
D
..JuW"""‘"R‘M«
b= e A e by T A e
START 1.000GHz 3TOF  5.000GHz
*REW  1.0MH=z VEW  3.0MHz SUP  140ms

Plot 7.3.11 Spurious emission measurements at RF antenna connector, mid channel

Frequency range: 1.0 -8.0 GHz
Carrier frequency: 776.5 MHz
Modulation: 16QAM
LTTEN 10dE MER  -44.17dEm
REL  OdEm 10dE/ 7.635GHz
DISPLAT LIIE
-13. dEm
D
IR MMMMX“W
el S e el i FERPIY e )
START 1.000GHZ STOF  5.000GHz
*REW  1.0MHz VEW  3.0MHz SWP  140ms

Project: 16544
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Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

Test specification:

Section 27.53d, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1047, 2.1051, TIA/EIA-603-A, Section 2.2.13

Test mode:

Compliance

Date:

6/28/2005

Verdict: PASS

Temperature: 23 °C

Air Pressure: 1011 hPa

Relative Humidity: 40 % Power Supply: 120 VAC

Remarks:

Plot 7.3.12 Spurious emission measurements at RF antenna connector, high channel

Project: 16544

Frequency range: 1.0 -8.0 GHz
Carrier frequency: 776.9 MHz
Modulation: 16QAM
LATTEN 10dE MER  -25.33dBm
EL  OdBm 10dE/ 7.568GHz
DISFLLY L IIVH
-13. cAlEn
D
" mw"‘%
3 T !
START 1.000GHz 3TOF  5.000GHz
*REW  1.0MH=z VEW  3.0MHz SUP  140ms
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Test specification:

Section 27.53d, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1047, 2.1051, TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance _—
Date: 6/28/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC

Remarks:

Plot 7.3.13 Spurious emission measurements at RF antenna connector, the 2" harmonic of the low channel

Carrier frequency: 776.1 MHz
Modulation: 16QAM
LTTEN 10dE MKR  -46.33cdBm
RL  OdEm 10dE/ 1.552075GHz
DISPLAY LINE

-13.1 dEm

e foe st
JEERRTR e FTRTNCTE T il R T M S TETE TR AT PP e
CENTER 1.552242GHz SPLIT 5.000MHz
F*REW 1.0MH= VEW 3.0MH= SR 50, 0ms

Plot 7.3.14 Spurious emission measurements at RF antenna connector, the 2" harmonic of the mid channel

Project: 16544

Carrier frequency: 776.5 MHz
Modulation: 16QAM
ATTEN 10dE MKR  —45.53dEm
RL  OdEm 10dE/ 1.552867GH=
DISFLAYT LIIH
—13. dlEm
g T T T I = e e ey vy rE TR e
CENTER 1.553000GHz SPAN  5.000MHz
*REW 1.0MHz VEW  3.0MHzZ SWP  50.0ms
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Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

Test specification:

Section 27.53d, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1047, 2.1051, TIA/EIA-603-A, Section 2.2.13

Test mode:

Date:

Compliance Verdict: PASS

Temperature: 23 °C

6/28/2005
Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC

Remarks:

Plot 7.3.15 Spurious emission measurements at RF antenna connector, the 2" harmonic of the high channel

Project: 16544

Carrier frequency: 776.9 MHz
Modulation: 16QAM
LTTEN 10dE MKR  -45.33cdBm
RL  OdEm 10dE/ 1.553633GHz
DISPLAY LINE

-13.1 dEm

S e e T s R . IR T ST SR N e
CENTER 1.553867¢Hz SPAIT 5.000MH=z
*REW 1.0MH= WEW 3.0MH= SWP 50. Oms
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HERMON LABORATORIES

Test specification: Section 27.53d, Radiated spurious emissions

Test procedure: 47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance

Date:

06/22/2005 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC

Remarks:

7.4

7.41

7.4.2
7.4.2.1
7.4.2.2

7.4.23

7.4.3
7.4.31
7.4.3.2

7.4.3.3

7.4.4
7.4.41
7.4.4.2

7.4.43
7444
7.44.5

7.4.4.6
7.4.4.7

Radiated spurious emission measurements
General
This test was performed to measure radiated spurious emissions from the EUT enclosure with antenna connector

terminated with 50 Ohm dummy load. Specification test limits are given in Table 7.4.1.

Table 7.4.1 Radiated spurious emission test limits

Frequency, Attenuation below carrier, Spurious Equivalent field strength limit @ 3m,
MHz* dBc emissions, dBm dB(puV/m)**

0.009 — 10" harmonic 43+10logP* -13 84.4

* - P is transmitter output power in Watts.

** - Equivalent field strength limit was calculated from maximum allowed ERP of spurious as follows:
E=sqrt(30xPx1.64)/r, where P is ERP in Watts, 1.64 is numeric gain of ideal dipole and r is antenna to EUT
distance in meters.

Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz range

The EUT was set up as shown in Figure 7.4.1, energized and the EUT performance was checked.

The specified frequency range was investigated with antenna connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical axis.

The test results were recorded in Table 7.4.2 and shown in the associated plots.

Test procedure for spurious emission field strength measurements above 30 MHz
The EUT was set up as shown in Figures 7.4.2, 7.4.3, energized and the EUT performance was checked.

The specified frequency range was investigated with antennas connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna height was swept from 1 to 4 m in both, vertical
and horizontal, polarizations.

The worst test results with respect to the limits were recorded in Table 7.4.2 and shown in the associated plots.

Test procedure for substitution ERP measurements of spurious
The test equipment was set up as shown in Figure 7.4.4 and energized.

RF signal generator was set to the frequency of investigated spurious emission and the RF output level was
preliminary adjusted to produce the same field strength as it was measured from the EUT.

The test antenna height was swept from 1 to 4 m to find maximum emission from substitution antenna and RF
signal generator output was fine adjusted to produce the same field strength as it was measured from the EUT.

The above procedure was performed in both, horizontal and vertical, polarizations of the test and substitution
antennas.

The ERP of spurious emissions was calculated as a sum of signal generator output power in dBm, antenna gain in
dBd and cable loss in dB.

The above procedure was repeated at the rest of investigated frequencies.
The worst test results with respect to the limits were recorded in Table 7.4.3 and shown in the associated plots.
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HERMON LABORATORIES

Test specification: Section 27.53d, Radiated spurious emissions

Test procedure: 47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—

Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:

Figure 7.4.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz range

| Test distance |

Loop antenna

Wooden

table EUT
= £
5 Flush S
% mounted

ble
turn ta Ground plane

Aucxilliary Power 2E§lcyt;;rrr/1 L]

eaupment SuPPly EMI receiver

Figure 7.4.2 Setup for spurious emission field strength measurements in 30 MHz to 6.5 GHz range

I | | | | | | | | | | | | | | | | | | |
Anechoic chamber \ 15m |
W ‘\"*-'.’ W
I RF absorbi "'jvf .
absorbing oo N .
I material ; ! U
3 % Ferites

Test
| distance:

Wooden
table EUT e
o ]

Flush
mounted

- turn table Ground plane i

1.0m

Auxilliary Power PC EMI
equipment supply receiver
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Date of Issue: August 2005

Test specification:

Section 27.53d, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—
Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:

Figure 7.4.3 Setup for spurious emission field strength measurements in 1 to 7.5 GHz range

Wooden
table

Flush

Height

mounted
turn table

1.5m

Test
Y, antenna

Test distance

4.0m

Test
antenna

Ground plane

Ferrites

Auxilliary
equipment

Spectrum
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supply EMI receiver

]

Figure 7.4.4 Setup for substitution ERP measurements of spurious
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HERMON LABORATORIES

Test specification:

Section 27.53d, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date:

06/22/2005

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 36 %

Power Supply: 120 VAC

Remarks:

Table 7.4.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE:

TEST DISTANCE:
EUT HEIGHT:

INVESTIGATED FREQUENCY RANGE:

DETECTOR USED:

VIDEO BANDWIDTH:

776.0-777.0 MHz

3m
0.8 m

0.009 - 8000 MHz

Peak

= Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHZz)
Double ridged guide (above 1000 MHz)
MODULATION: 16QAM
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Antenna RBW, Field strength, Limit, Margin, Verdict
MHz polarization kHz dB(uV/m) dB(puV/m) dB*
Low carrier frequency
214.775000 Vertical 120 30.86 84.4 -53.54 Pass
400.500000 Horizontal 120 35.98 84.4 -48.42 Pass
500.000000 Vertical 120 31.92 84.4 -52.48 Pass
750.000000 Vertical 120 35.96 84.4 -48.44 Pass
800.978750 Vertical 120 38.30 84.4 -46.10 Pass
916.332000 Horizontal 120 29.55 84.4 -54.85 Pass
1551.280000 Vertical 1000 43.82 84.4 -40.58 Pass
Mid carrier frequency
73.012000 Vertical 120 32.17 84.4 -52.23 Pass
200.125600 Vertical 120 30.52 84.4 -53.88 Pass
398.000000 Vertical 120 38.66 84.4 -45.74 Pass
596.130000 Vertical 120 32.10 84.4 -52.30 Pass
699.410000 Horizontal 120 35.81 84.4 -48.59 Pass
801.200000 Vertical 120 36.39 84.4 -48.01 Pass
1552.725000 Vertical 1000 43.12 84.4 -41.28 Pass
High carrier frequency
31.240000 Vertical 120 43.39 84.4 -41.01 Pass
87.492500 Vertical 120 41.01 84.4 -43.39 Pass
249.960000 Vertical 120 51.89 84.4 -32.51 Pass
262.462500 Vertical 120 46.04 84.4 -38.36 Pass
437.428000 Horizontal 120 49.34 84.4 -35.06 Pass
612.402500 Vertical 120 44.06 84.4 -40.34 Pass
1554.613000 Vertical 1000 43.24 84.4 -41.16 Pass

*- Margin = Field strength of spurious — calculated field strength limit.

Project: 16544
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HERMON LABORATORIES

Test specification:

Section 27.53d, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date:

06/22/2005

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 36 %

Power Supply: 120 VAC

Remarks:

Table 7.4.3 Substitution ERP of spurious test results

ASSIGNED FREQUENCY RANGE:

776.0-777.0 MHz

TEST SITE: OATS
TEST DISTANCE: 3m
SUBSTITUTION ANTENNA HEIGHT: 0.8 m
DETECTOR USED: Peak

VIDEO BANDWIDTH:
SUBSTITUTION ANTENNA TYPE:

2 Resolution bandwidth
Double ridged guide

Frequency,| Antenna RBW, | Field strength, | RF generator Ante_nna Cable | ERP result, | ERP limit,| Margin, Verdict
MHz  |polarization| kHz dB(uvim) | output, dBm [ 957 lioss, dB| ~dBm* dBm dB* erdic
Low carrier frequency
214.77500 Vertical 120 30.86 -61.62 -0.09 1.04 -62.75 -13.00 -49.75 Pass
400.50000 | Horizontal 120 35.98 -62.74 -0.32 1.54 -64.60 -13.00 -51.60 Pass
500.00000 Vertical 120 31.92 -60.97 -1.67 1.76 -64.40 -13.00 -51.40 Pass
750.00000 Vertical 120 35.96 -57.58 -0.22 2.27 -60.07 -10.83 -49.24 Pass
800.97875 Vertical 120 38.30 -53.05 -0.89 2.38 -56.31 -10.83 -45.48 Pass
916.33200 | Horizontal 120 29.55 -64.32 0.17 2.94 -67.09 -10.83 -56.26 Pass
1551.2800 Vertical 1000 43.82 -57.08 5.07 3.55 -55.56 -10.83 -44.73 Pass
Mid carrier frequency
73.012000 Vertical 120 32.17 -65.93 -0.97 0.58 -67.48 -10.83 -56.65 Pass
200.12560 Vertical 120 30.52 -61.96 -0.03 0.99 -62.98 -13.00 -49.98 Pass
398.00000 Vertical 120 38.66 -60.06 -0.28 1.54 -61.88 -13.00 -48.88 Pass
596.13000 Vertical 120 32.10 -60.02 -0.42 1.88 -62.32 -10.83 -51.49 Pass
699.41000 | Horizontal 120 35.81 -57.73 0.46 217 -59.44 -10.83 -48.61 Pass
801.20000 Vertical 120 36.39 -54.96 -0.88 2.38 -58.22 -10.83 -47.39 Pass
1552.7250 Vertical 1000 43.12 -57.78 5.07 3.55 -56.26 -10.83 -45.43 Pass
High carrier frequency
31.240000 Vertical 120 43.39 -56.18 -0.90 0.36 -57.43 -10.83 -46.60 Pass
87.492500 Vertical 120 41.01 -57.02 -0.85 0.64 -58.51 -10.83 -47.68 Pass
249.96000 Vertical 120 51.89 -40.59 -0.22 1.16 -41.97 -13.00 -28.97 Pass
262.46250 Vertical 120 46.04 -46.44 -0.27 1.21 -47.91 -13.00 -34.91 Pass
437.42800 | Horizontal 120 49.34 -49.38 -0.82 1.62 -51.82 -13.00 -38.82 Pass
612.40250 Vertical 120 44.06 -48.06 -0.29 1.92 -50.27 -10.83 -39.44 Pass
1554.6130 Vertical 1000 43.24 -57.66 5.06 3.55 -56.15 -10.83 -45.32 Pass
*- Margin = Spurious emission — specification limit.
** ERP = Pgen — CL + Gant, where
Pgen - signal generator output power in dBm
CL - cable loss in dB
Gant - antenna gain in dBd
Reference numbers of test equipment used
HL 0446 HL 0465 HL 0521 HL 0589 HL 0604 HL 0661 HL 1004 HL 1200
HL 1424 HL 1942 HL 1947 HL 1984 HL 2009 HL 2400 HL 2432

Full description is given in Appendix A.
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Date of Issue: August 2005

Test specification:

Section 27.53d, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—
Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:
Plot 7.4.1 Radiated emission measurements in 9 - 150 kHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Low
Vertical
3m
(@5 16:44:18 JUN 22, 2EES
ACTU DET: PERK
MEAS DET: FERK OF AUG
MKR 3.3 kHz
59,59 gBulsm
LOG  REF 4.8 dBub/n
1B
dB~
ATH
168 dE
oL
ay.y Ml A |
3By R G L T
VA 3B N
30 FC
ALORR

START 9.@ kHz
L r1F EM cAB Hr

STOF 138.8 kH:z

AUG BW 3AB Hz WP 18,3 sac

Plot 7.4.2 Radiated emission measurements in 9 - 150 kHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 16544

Semi anechoic chamber

Mid
Vertical
3m
(@F] 16:51:34 JUN 22, 2005
RCTY DET: PEAK
MEAS DET: FERK OF AUG
MER 9.7 kHz
Bi.19 oBplsm
LOG  REF 5.8 oBub/m
1B
dB~
ATH
168 dE
i
R Y
gy, M’“'\vu"r it
dEuls I WWW
VR 5B Mg
SCFC
ACORR
START 9.0 kHz STOP 158.8 KHz
AL ®IF BW 208 H: AVG BH 308 Hr SHP 14.3  sec
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Test specification: Section 27.53d, Radiated spurious emissions

Test procedure: 47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—

Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:

Plot 7.4.3 Radiated emission measurements in 9 - 150 kHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

[@F]16:59:17 Jun 22, 2@ES

ACTY DET: PERK

MEAS DET: FEAK OF AUG
MR 9.3 kHz
59,78 dBulsm

LOG  REF 3@.8 dBulsm
1

ab g e g
a4.4 TRy,

|
LI B AR Lo

e

START 9.0 kHr STOF 138.8 kHz
L rIF EW CHB Hr ALG BW 3@B Hr GHP 18,3 sec
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Test specification:

Section 27.53d, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—
Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:
Plot 7.4.4 Radiated emission measurements in 0.15 - 30 MHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Low

Vertical
3m
(@] 16:45:48 JUN 22 24ES
ACTU DET: PEAK
MERS DET: PEAK OF AUG
MER 178 kHz
56.52 dBulsm
LOG  REF SH.8@ dBul/m
]
dB~
ATH
1B dB
oL
ay.y G@w
4B/ Vi
VRSB
50 FC A
ACORR |
fovrdiap

START 15@ kHz
L rIF BW 3.8 kHz

AUG BW 3@ kHz

STOF 34.B@ MHr
SHWF £.43 Eec

Plot 7.4.5 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 16544

(@] 16:49:34 JuN 2, 2085

LOG  REF 3@.8 dBulsm
1

Semi anechoic chamber
Mid

Vertical

3m

ACTY DET:
MEAS DET:

PERE

FEAK OF AUG
MKR 158 kHz
57.89 dBulsm

glfl.u Mm

e

R R

START 130 LkHz
RL #1F BW 9.8 kHz

AUG BW 38 kHz SHP

STOF 34.B@ MHz
£. 48 sec
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Test specification:

Section 27.53d, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance

Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:
Plot 7.4.6 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

[@&]17:09: 06 JuN 22, 28BS

LOG  REF 3H.8 dEulsm
1

ACTU DET: PERK

MEAS DET: FEAK OF AUG
MiR_1068 kHz
S56.87 dBplim

s

L N

START 15@ kHz
L rIF BW 3.8 kHz

Project: 16544

AUG BW 3@ kHz

STOF 34.B@ MHr
SHWF £.43 Eec
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Test specification: Section 27.53d, Radiated spurious emissions
Test procedure: 47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12
Test mode: Compliance _—
Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:
Plot 7.4.7 Radiated emission measurements in 30 - 1000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(@F] 14:15:P9 JUN 22, 2005
ACTY DET: PLAK
MEAS DET: FEAK OF AUG
MKR 735.8 MHz
3246 dBulsim
LOG  REF S5.@ dBubsm FRERHF 0N
1P
hi PASS L Ity)T |
A dE
| ﬂd | Lh:ﬁ
e i
VR 3B
5C FC
ACORR

START 3@ @ MHz
L 1F BW 128 kHz

3T0F 1.@ARA COHz

AUG BW 388 kHz SWP 383 meec

Plot 7.4.8 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(@) 11:18:43 Jun 22, 2885
ACTU DET: PEAK
MEAS DET: PEAK OF AUG
MR 593.9 MHz
3@, 28 dBulsm
&30 REF 559.8 dBulsm PREAMF DN
i PASS LINLT [
@ dE
’Ir M, lwlvpilm i
\*m W
VR 5B
S0 FC
ACORR

START 3@ @ MHz
L 1F BW 128 kHz
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3T0F 1.@ARA COHz

AUG BW 388 kHz SWP 383 meec
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Test specification: Section 27.53d, Radiated spurious emissions

Test procedure: 47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—

Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:

Plot 7.4.9 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m

[@&] 14:22: 89 JuN 22, 28BS

ACTU DET: PERK

MEAS DET: FEAK OF AUG
MER 338.4 MHz
35,59 gBulsm

LOG  REF 33.8 dEuls/m FRERNF 0N
1B

dgs PRES LIHLE f

A | \MFWU \ ‘.w! AWUM-'M—
|

START 98 B MHz STOP 1.0BEA OH:z
L 1F BW 128 kHz AUG BW 3AB kHz SWP 383 meac
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H Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

HERMON LABORATORIES

Test specification: Section 27.53d, Radiated spurious emissions

Test procedure: 47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—

Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:

Plot 7.4.10 Radiated emission measurements in 1 — 2.9 GHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low

ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m

(@) 14:48:37 JUN 22, 2065

ACTU DET: PERK

MEAS DET: FEAK OF AUG
MER C. 388 CHz
47.E7 dBulsm

LOG  REF 53.8 dEuW/m PREAME 0N
1B
dB~
4ATH BEE LIMIT |

B OB | e oo

VR 5B
3L FC
ACORR
START 1_@EE GHr STOF £.3B@ OH:
L 1F BW 1.8 MHz AUG BW 3 MHz WP 33.8 meac

Plot 7.4.11 Radiated emission measurements in 1 — 2.9 GHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid

ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m

(@) 14:34:22 Juh 22, 2485

RCTY DET: PERK

MEAS DET: FEAK QF AUG
MER £, B33 CHz
Y8.11 dBulsm

LOG  REF 33.8 dBulsm FRERHF 0N
i@

dg/ ASS LIMIT Lusn
@ dk LY PR Ly

STRART |.@@Q GHz STOF ©. 9B CH:z
RL IF BW 1.8 MHz AUG BW 3 MHz SHF 33,8 msec
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H Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

HERMON LABORATORIES

Test specification: Section 27.53d, Radiated spurious emissions

Test procedure: 47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—

Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:

Plot 7.4.12 Radiated emission measurements in 1 — 2.9 GHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m

(@) 14:26:54 JuN 2, 2085

ACTY DET: PERK

MEAS DET: FEAK OF AUG
MKE £.HB1 GOHz
YB.58 dBulim

LOO  REF S9.8 oBpb/n PREAMF ON
18
dBs
LRTH RS LU L o

a dE Aﬂ,mmﬂwmnﬂiﬂ“wﬁﬂw)A"AA'”Nu“”

VR 5B
SC FC
ACORR
STRART |.@@Q GHz STOF ©. 9B CH:z
L IF BW 1.8 MHz AVG BW 3 MHz GHP 33,8 msec
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16544_CR.doc

Date of Issue: August 2005

Test specification:

Section 27.53d, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—
Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:
Plot 7.4.13 Radiated emission measurements in 2.9 — 6.0 GHz range
TEST SITE: Anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Low
Vertical and Horizontal
3m

Plot 7.4.14 Radiated emission measurements in 6.0 — 8.0 GHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 16544

Anechoic chamber
Low
Vertical and Horizontal
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

Test specification:

Section 27.53d, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—
Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:
Plot 7.4.15 Radiated emission measurements in 2.9 — 6.0 GHz range
TEST SITE: Anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Mid
Vertical and Horizontal
3m

Plot 7.4.16 Radiated emission measurements in 6.0 — 8.0 GHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 16544

Anechoic chamber
Mid
Vertical and Horizontal
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

Test specification:

Section 27.53d, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—
Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:
Plot 7.4.17 Radiated emission measurements in 2.9 — 6.0 GHz range
TEST SITE: Anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

High
Vertical and Horizontal
3m

Plot 7.4.18 Radiated emission measurements in 6.0 — 8.0 GHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 16544

Anechoic chamber
High
Vertical and Horizontal
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16544_CR.doc

Date of Issue: August 2005

Test specification:

Section 27.53d, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—
Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:
Plot 7.4.19 Radiated emission measurements at the 2"* harmonic of low channel
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

(@) 15:B4:46 Jun 22, 2485

LOG  REF £3.5 dBulsm
1

776.1 MHz
Vertical and Horizontal
3m

ACTY DET: PERK
MEAS DET: FEAK OF AUG
MER 1.3512B@ GHz
39,84 dBulsm

FRERHP 0N

ACC UJMIT

START 1.339@215 GHz
L #1F BW 18B kHz

RAVG B 3 MHz

STOF 1.352815 OHz
SHP CH.B meec

Plot 7.4.20 Radiated emission measurements at the 2"* harmonic of low channel

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 16544

[@3]15:88:29 JuN 22, PABS

LOG  REF £3.5 dBulsm
1B

Semi anechoic chamber
776.1 MHz

Vertical and Horizontal
3m

ACTY DET: PERE
MEAS DOET: PEAK OF AYG
MER 1.351353 CHr
43,80 dBulsm

FRERHP 0N

dB~s

ACC UJMIT

HATH
A di

VR 5B

3L
RCORR

CEWTER 1 5351215 GHz
RL IF BW 1.8 MHz

RAVG BM 3 MHz

SEAN 5. HEA MHz
SHP CH.B meec
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16544_CR.doc

Date of Issue: August 2005

Test specification:

Section 27.53d, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—
Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:
Plot 7.4.21 Radiated emission measurements at the 2"* harmonic of mid channel
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

776.5 MHz
Vertical and Horizontal
3m

(@8] 15:17:17 JUN 22, 2065

LOG  REF B3.3 dEulsm
1

RCTU DET: PERK
MEAS DET: FERK QP AUG

MKR 1.553815 CHr
39,54 gBulsm

FRERNF 0N

RS |

CENTER 1 553BBE GHr
L r1F EW 188 kHz

RAVG BHM 3 MHz

SFAN . BEA MHr
SWF £A.B msec

Plot 7.4.22 Radiated emission measurements at the 2"* harmonic of mid channel

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 16544

Semi anechoic chamber
776.5 MHz

Vertical and Horizontal
3m

[@&]15:18:15 Jun 22, 2@ES

LOG  REF £3.5 dBulsm
1

RCTY DET: PERK
MEAS DET: FERK QP AUG

MER 1,.5527E9 CHr
43.42 dBulsm

FRERHF 0N

A5G |

1MIT

CEMTER 1 393B00 GHz
RL IF BW 1.8 MHz

RAVG BM 3 MHz

SEAN 5. HBA MHz
SHP CH.B meec
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

Test specification:

Section 27.53d, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—
Date: 06/22/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:
Plot 7.4.23 Radiated emission measurements at the 2" harmonic of high channel
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: 776.9 MHz
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
[@F]15:22:B7 JUN 22, 20ES
RCTU DET: PERK
MEAS DET: FEAK OF AUG

LOG  REF B3.3 dEulsm
1

MKR 1.554898 CHz
39,20 dBulsm

FRERNF 0N

ALG

CENTER 1 554775 GHr
L r1F EW 188 kHz

RAVG BHM 3 MHz

SFAN . BEA MHr
SWF £A.B msec

Plot 7.4.24 Radiated emission measurements at the 2" harmonic of high channel

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

[@&]15:23:15 JuN 22, 2@ES

LOG  REF £3.5 dBulsm
1

Semi anechoic chamber
776.9 MHz

Vertical and Horizontal
3m

RCTY DET: PERK
MEAS DET: FERK OF AUG
MER 1,.554613 CHr
Y3.84 dBulsm

FRERHF 0N

A5G LIM]IT

CEMTER 1 394775 GHz
RT IF BW 1.8 MHz

Project: 16544

RAVG BM 3 MHz

SEAN 5. HBA MHz
SHP CH.B meec
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H Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

HERMON LABORATORIES

Test specification: Section 27.54, Frequency stability
Test procedure: 47 CFR, Section 2.1055, TIA/EIA-603-A, Section 2.2.2
Test mode: Compliance _—
Date: 06/26/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 42 % Power Supply: 120 VAC
Remarks:
7.5 Frequency stability test
7.51 General
This test was performed to measure frequency stability of transmitter RF carrier. Specification test limits are given
in Table 7.5.1. The test results are provided in Tables 7.5.2, 7.5.3 and shown in the associated plots.
Table 7.5.1 Frequency stability limits
Assigned frequency, Maximum allowed frequency displacement
MHz
710.0 — 716.0 26 dBc points including frequency tolerance shall remain within the assigned band
7.5.2 Test procedure
7.5.2.1 The EUT was set up as shown in Figure 7.5.1, energized and its proper operation was checked.
7.5.2.2 The EUT power was turned off. Temperature within test chamber was set to +30°C and a period of time sufficient to
stabilize all of the oscillator circuit components was allowed.
7.5.2.3 The EUT was powered on and carrier frequency was measured at start up moment and then every minute until
frequency had been stabilized or 10 minutes elapsed whichever reached the last. The EUT was powered off.
7.5.2.4 The above procedure was repeated at 0°C and at the lowest test temperature.
7.5.2.5 The EUT was powered on and carrier frequency was measured at start up moment and at the end of stabilization
period at the rest of test temperatures and voltages. The EUT was powered off.
7.5.2.6 Frequency displacement was calculated as provided in Tables 7.5.2 and 7.5.3.

Figure 7.5.1 Frequency stability test setup

Variable | = 70T
power supply

Spectrum

analyzer

Voltmeter

| |

| |

| |

|

} EUT ! Attenuator
| |

| |

| |

| |

| |
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

Test specification:

Section 27.54, Frequency stability

Test procedure:

47 CFR, Section 2.1055, TIA/EIA-603-A, Section 2.2.2

Test mode:

Compliance

Date:

06/26/2005

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1010 hPa

Relative Humidity: 42 % Power Supply: 120 VAC

Remarks:

Table 7.5.2 Frequency stability test results

ASSIGNED FREQUENCY RANGE:
NOMINAL POWER VOLTAGE:

776.0-777.0 MHz
120 VAC (102 VAC - 138 VAC)

TEMPERATURE STABILIZATION PERIOD: 20 min

POWER DURING TEMPERATURE TRANSITION: Off

RESOLUTION BANDWIDTH: 100 Hz

VIDEO BANDWIDTH: 100 Hz

FREQUENCY SPAN: 10.0 kHz

SPECTRUM ANALYZER MODE: Counter

MODULATION: Unmodulated

T,°c Voltage, V Frequency, MHz Max frequency drift, Hz
Start up I 15! min | 2" min I 3" min I 4" min | 5" min I 10" min Positive | Negative
Low frequency 776.1 MHz
-30 nominal 776.099342 | 776.099355 | 776.099356 | 776.099336 | 776.099356 | 776.099354 776.099359 802 0
-20 nominal 776.099502 NA NA NA NA NA 776.099572 1015 0
-10 nominal 776.099718 NA NA NA NA NA 776.099891 1334 0
0 nominal 776.099877 | 776.099850 | 776.099841 | 776.099829 | 776.099821 | 776.099816 776.099790 1320 0
10 nominal 776.099402 NA NA NA NA NA 776.099214 845 0
20 15% 776.098689 NA NA NA NA NA 776.098487 132 -70
20 nominal 776.098700 NA NA NA NA NA 776.098557* 143 NA
20 -15% 776.098506 NA NA NA NA NA 776.098490 0 -67
30 nominal 776.099469 | 776.099115 | 776.008873 | 776.008651 | 776.098541 | 776.098467 | 776.098455 912 -102
40 nominal 776.098856 NA NA NA NA NA 776.098926 369 0
50 nominal 776.099041 NA NA NA NA NA 776.099118 561 0
High frequency 776.9 MHz
-30 nominal 776.899366 | 776.899363 | 776.899364 | 776.899364 | 776.899365 | 776.899365 | 776.899365 804 0
-20 nominal 776.899387 NA NA NA NA NA 776.899541 979 0
-10 nominal 776.899859 NA NA NA NA NA 776.899913 1351 0
0 nominal 776.899800 | 776.899898 | 776.899902 | 776.899896 | 776.899886 | 776.899876 776.899834 1340 0
10 nominal 776.899837 NA NA NA NA NA 776.899373 1275 0
20 15% 776.898578 NA NA NA NA NA 776.898367 16 -195
20 nominal 776.898550 NA NA NA NA NA 776.898562* NA -12
20 -15% 776.899812 NA NA NA NA NA 776.898696 1250 0
30 nominal 776.898454 | 776.898467 | 776.898489 | 776.898506 | 776.898518 | 776.898529 776.898577 15 -108
40 nominal 776.898406 NA NA NA NA NA 776.898847 285 -156
50 nominal 776.898799 NA NA NA NA NA 776.899077 515 0
* - Reference frequency
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16544_CR.doc

Date of Issue: August 2005

Test specification:

Section 27.54, Frequency stability

Test procedure:

47 CFR, Section 2.1055, TIA/EIA-603-A, Section 2.2.2

Test mode:

Compliance

Date:

06/26/2005

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1010 hPa

Relative Humidity: 42 %

Power Supply: 120 VAC

Remarks:

Table 7.5.3 Transmitter operating range including frequency drift

Assigned frequency | Measured 26 dBc point, Frequency drift, Hz 26 dBc point including | /.
band, MHz MHz P : frequency tolerance, MHz erdic
’ Positive Negative ’
776.0-777.0 776.00500 — 776.99500 1351 195 776.004805 — 776.996351 Pass
Reference numbers of test equipment used
[ HL0278 | HL0493 | HL1097 | HL1204 | HL1653 |

Full description is given in Appendix A.

Project: 16544
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H Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

HERMON LABORATORIES

Test specification: Section 27.54, Frequency stability

Test procedure: 47 CFR, Section 2.1055, TIA/EIA-603-A, Section 2.2.2

Test mode: Compliance _—

Date: 06/26/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 42 % Power Supply: 120 VAC
Remarks:

Plot 7.5.1 Band edge emission at low frequency

Band edge: Left
G Adllent R T

Mkr1 776.00500 MHz
Ref 24.73 dBm Atten 30 dB -1.924 dBm
Peak
Log
10 {WWW
dB/
Offst
7.01
dB

DI

i / n

o |
i

Center 776.1 MHz Span 500 kHz
#Res BW 10 kHz VBW 10 kHz Sweep 8.5 ms (401 pts)

I e
Plot 7.5.2 Band edge emission at high frequency

Band edge: Right
7 Agilent R T
Mkr1 776.99500 MHz

Ref24.73 dBm Atten 30 dB -2.875 dBm
Peak

a / \

Offst / 4

v N L A

Center 776.9 MHz Span 500 kHz
#Res BW 10 kHz VBW 10 kHz Sweep 8.5 ms (401 pts)
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date:

06/27/2005

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1010 hPa

Relative Humidity: 46 % Power Supply: 120 VAC

Remarks:

7.6 Occupied bandwidth test

7.6.1 General

This test was performed to measure transmitter occupied bandwidth. Specification test limits are given in Table

7.6.1.

Table 7.6.1 Occupied bandwidth limits

Assigned frequency, MHz

Modulation envelope reference points*, dBc

776.0-777.0

26

* - Modulation envelope reference points provided in terms of attenuation below unmodulated carrier.

7.6.2 Test procedure

7.6.2.1 The EUT was set up as shown in Figure 7.6.1, energized and its proper operation was checked.

7.6.2.2 The EUT was set to transmit unmodulated carrier and reference peak power level was measured.
7.6.2.3 The EUT was set to transmit modulated carrier.

7.6.2.4 The transmitter occupied bandwidth was measured with spectrum analyzer as frequency delta between reference
points on modulation envelope and provided in Table 7.6.2 and associated plots.

EUT

Figure 7.6.1 Occupied bandwidth test setup

Project: 16544

Antenna output

Spectrum
analyzer

Attenuator |
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16544_CR.doc

Date of Issue: August 2005

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance

Date: 06/27/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 46 % Power Supply: 120 VAC
Remarks:

Table 7.6.2 Occupied bandwidth test results

DETECTOR USED: Peak hold
RESOLUTION BANDWIDTH: 30 kHz
VIDEO BANDWIDTH: 100 kHz
MODULATION ENVELOPE REFERENCE POINTS: 26 dBc
MODULATING SIGNAL: PRBS
Carrier frequency, MHz Occupied bandwidth, kHz
Modulation: QPSK
776.1 255
776.5 248
776.9 247
Modulation: 16QAM
776.1 260
776.5 250
776.9 253

Reference numbers of test equipment used

[ HL1424 | HL1650 | HL2414 | HL2524

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance _—
Date: 06/27/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 46 % Power Supply: 120 VAC

Remarks:

Project: 16544

Plot 7.6.1 Occupied bandwidth test results at low frequency

Channel bandwidth: 333 kHz
Modulation: QPSK
*LATTEN 20dE ~MER -, 17dE
REL  Z4.0dEm 10dE/ ZEEkHz
DISELAY | LING 7 %

E
o e
CENTEER 7Ye.100MH=z SPAN 1.000MH=
F*REW 30kH=z WEW 100kH= 3P 50. Oms

Plot 7.6.2 Occupied bandwidth test results at mid frequency

Channel bandwidth: 333 kHz
Modulation: QPSK
*LTTEN Z0dE ~MER L 67dE
RL z4.2dEm 10dE/ 248kHz
\“
DISFLAYT LIIH 7 Y
=11 B + i

) / S
/7 \

E
WMHWA L
CENTER 776, 500MHz SPAIT 1.000MHz
FREW 30kH=z WEW 100kH=z WP 50. Oms
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date:

06/27/2005 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1010 hPa

Relative Humidity: 46 % Power Supply: 120 VAC

Remarks:

Project: 16544

Plot 7.6.3 Occupied bandwidth test results at high frequency

Channel bandwidth: 333 kHz
Modulation: QPSK
*LTTEN Z0dE ~MER .34dE
RL  z4.7dEm 10dE/ 247kHz
B st .Y
DISFLAYT LIIH I I
R R BT i i1

E
e iy S e
CENTEER 7Ye.900MHz SPAN 1.000MH=
F*REW 30kH=z WEW 100kH= 3P 50. Oms
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H Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

HERMON LABORATORIES

Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance _—

Date: 06/27/2005 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 46 % Power Supply: 120 VAC
Remarks:

Plot 7.6.4 Occupied bandwidth test results at low frequency

Channel bandwidth: 333 kHz
Modulation: 16QAM
*LTTEN Z0dE ~MER . S0dE
RL  z4.0dEm 10dE/ Z60kHz
W
DISFLAY LIIH 7 N
=20 B 7 ¥

E
Il ﬂ"’(u.l. .nrJ \«..WH‘\
[Pt e Ne
CENTEER 7Ye.100MH=z SPAN 1.000MH=
*REW 30kH=z VEW 100kH= SWP 50. Oms

Plot 7.6.5 Occupied bandwidth test results at mid frequency

Channel bandwidth: 333 kHz
Modulation: 16QAM
*LTTEN Z0dE ~MER 2.17dB
RL z4.2dEm 10dE/ 2E0kHz
o
DISFLAYT LIIH ] N
=11 B i i

[ARidA Ao ]
CENTER 776, 500MHz SPLIT 1.000MHz
F*REW 30kH=z WEW 100kH= 3P 50. Oms
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date:

06/27/2005 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1010 hPa

Relative Humidity: 46 % Power Supply: 120 VAC

Remarks:

Project: 16544

Plot 7.6.6 Occupied bandwidth test results at high frequency

Channel bandwidth: 333 kHz
Modulation: 16QAM
*LTTEN Z0dE ~MER - .50dE
RL  z4.7dEm 10dE/ 2E3kHz
[ el it
DISFLAYT LIIH I )
B e TET i x

CENTER 776, 900MH: SPAIT 1.000MHz
FREW 30kH=z WEW 100kH=z WP 50. Oms

Page 52 of 87



H Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

HERMON LABORATORIES

Test specification: Section 15.107, Conducted emission at AC power port, Class B

Test procedure: ANSI C63.4, Sections 11.5 and 12.1.3

Test mode: Compliance _—

Date: 06/28/2005 Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 43 % Power Supply: 120 VAC
Remarks:

8 Emissions tests according to 47CFR part 15 subpart B requirements

8.1

8.1.1

8.1.2
8.1.2.1
8.1.2.2

8.1.2.3

Project: 16544

Conducted emissions

General
This test was performed to measure common mode conducted emissions at the mains power port. The
specification test limits are given in Table 8.1.1. The worst test results with respect to the limits were recorded in

Table 8.1.2 and shown in the associated plots.

Table 8.1.1 Limits for conducted emissions

Frequenc Class B limit,
MHz
QP AVRG
0.15-0.5 66 - 56* 56 - 46*
0.5-5.0 56 46
5.0-30 60 50

* The limit decreases linearly with the logarithm of frequency.
Test procedure
The EUT was set up as shown in Figure 8.1.1, energized and the EUT performance was checked.

The measurements were performed at the EUT power terminals with the LISN, connected to the EMI receiver in the
frequency range referred to in Table 8.1.2. The unused coaxial connector of the LISN was terminated with 50 Ohm.

The position of the device cables was varied to determine maximum emission level.

Figure 8.1.1 Setup for conducted emission measurements at the mains power port, table-top EUT

Shielded room

EUT was placed 40 cm from the nearest
conductive reference plane (wall)

EMI receiver
EMI EUT
receiver
80 cm Y
</ Wooden table
€
o
8
Power LISN Power cord
supply v

\\}7»1

Page 53 of 87



Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

HERMON LABORATORIES

Test specification: Section 15.107, Conducted emission at AC power port, Class B
Test procedure: ANSI C63.4, Sections 11.5 and 12.1.3
Test mode: Compliance _—
Date: 561262005 Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 43 % Power Supply: 120 VAC
Remarks:
Table 8.1.2 Conducted emission test results
LINE: AC mains
EUT OPERATING MODE: Receive / Standby
EUT SET UP: TABLE-TOP
TEST SITE: SHIELDED ROOM
DETECTORS USED: PEAK / QUASI-PEAK / AVERAGE
FREQUENCY RANGE: 150 kHz - 30 MHz
RESOLUTION BANDWIDTH: 9 kHz
Quasi-peak Average
Frequency. I'-_‘ea_k Measured A Measured e - q
MHz | emission, emission Limit, | Margin, emission Limit, | Margin, | LineID Verdict
dB(uVv) > | dB(uV) dB* > | dB(uV) dB*
dB(uV) dB(uV)
0.176165 49.03 47.50 64.72 -17.22 39.21 54.72 -15.51
0.503043 43.56 41.77 56.00 -14.23 25.47 46.00 -20.53
0.616824 44.55 43.61 56.00 -12.39 34.51 46.00 -11.49 L1 Pass
1.329846 43.81 40.84 56.00 -15.16 23.97 46.00 -22.03
2.647810 44.81 42.42 56.00 -13.58 26.30 46.00 -19.70
20.480178 52.93 51.45 60.00 -8.55 49.10 50.00 -0.90
0.176435 48.88 46.99 64.71 -17.72 39.03 54.71 -15.68
0.352985 44.18 43.35 58.95 -15.60 37.37 48.95 -11.58
0.623475 43.33 42.63 56.00 -13.37 30.88 46.00 -15.12 L2 Pass
1.040424 43.90 42.19 56.00 -13.81 26.95 46.00 -19.05
1.313686 44.20 42.69 56.00 -13.31 26.96 46.00 -19.04
20.479665 43.89 42.50 60.00 -17.50 40.11 50.00 -9.89
*- Margin = Measured emission - specification limit.
Reference numbers of test equipment used
[ HLO163 | HLO0447 | HL1430 | HL1502 | HL1510 |

Full description is given in Appendix A.
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Test specification: Section 15.107, Conducted emission at AC power port, Class B

Test procedure: ANSI C63.4, Sections 11.5 and 12.1.3

Test mode: Compliance _—

Date: 06/28/2005 Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 43 % Power Supply: 120 VAC
Remarks:

Plot 8.1.1 Conducted emission measurements

LINE: L1

EUT OPERATING MODE: Receive / Standby

LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK

(@3] 18:43:26 JUN 2B, 2@ES

RCTWU DET: PERK
MEAS DET: FERK OF RAVG
MER 178 kHz

49,85 dEul
LOG  REF 78.@ dEuV
1A
dE§N I — PASS LIMIT
10 dB[
IJ\ ihjﬂn
LN AN
UR 5B l H H | "M
S0 FL Wl " i
RLORR
START 15@ kHr STOP 3@.B@ MHz
RL #1F BH 3.8 kHz AWG EW 38 kHz SWP £.49 sec
Plot 8.1.2 Conducted emission measurements
LINE: L2
EUT OPERATING MODE: Receive / Standby
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK

(@3] 18:55:22 JUN 2B, P2@ES
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Test specification: Section 15.109, Radiated emission, Class B
Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4
Test mode: Compliance _—
Date: 6/28/2005 Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 42 % Power Supply: 120 VAC
Remarks:
8.2 Radiated emission measurements
8.2.1 General
This test was performed to measure radiated emissions from the EUT enclosure. The specification test limits are
given in Table 8.2.1.
Table 8.2.1 Radiated emission test limits
Frequenc Class B limit,
quency, dB(uV/m)
MHz i i
10 m distance 3 m distance
30-88 29.5* 40.0
88 - 216 33.0* 43.5
216 - 960 35.5¢ 46.0
Above 960 43.5* 54.0
* The limit for test distance other than specified was calculated using the inverse linear distance extrapolation factor
as follows: Lims2 = Lims1 + 20 log (S1/S2),
where S1and S — standard defined and test distance respectively in meters.
8.2.2 Test procedure
8.2.2.1 The EUT was set up as shown in Figure 8.2.1, energized and the EUT performance was checked.
8.2.2.2 The measurements were performed in the anechoic chamber at 3 m test distance. The specified frequency range
was investigated with the antenna connected to the EMI receiver. To find the highest emission the turntable was
rotated 360° and the measuring antenna height was swept from 1 to 4 m in both, vertical and horizontal
polarizations. The EUT cables position was varied to maximize emission.
8.2.2.3 The worst test results with respect to the limits were recorded in Table 8.2.2 and shown in the associated plots.
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Test specification: Section 15.109, Radiated emission, Class B

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—

Date: 6/28/2005 Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 42 % Power Supply: 120 VAC
Remarks:

Figure 8.2.1 Setup for radiated emission measurements in anechoic chamber, table-top EUT
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Date of Issue: August 2005

Test specification:

Section 15.109, Radiated emission, Class B

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—
Date: 6/28/2005 Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 42 % Power Supply: 120 VAC
Remarks:

Table 8.2.2 Radiated emission test results
EUT SET UP: TABLE-TOP
EUT OPERATING MODE: Receive / Standby

TEST SITE:

TEST DISTANCE:
DETECTORS USED:
FREQUENCY RANGE:
RESOLUTION BANDWIDTH:

SEMI ANECHOIC CHAMBER

3m

PEAK / QUASI-PEAK
30 MHz - 1000 MHz
120 kHz

Frequency F_’ea_k Measured QuaSI. P?ak Antenna Ant_enna Turr.1-_tab|e .
> | emission, . Limit, Margin, e height, | position**, | Verdict
MHz dB(uV/m) emission, dB(uV/m) dB* polarization m degrees
dB(uV/m) W
214.766000 34.21 24.53 30.00 -5.47 Vertical 2.0 68
400.504389 32.43 30.47 37.00 -6.53 Vertical 1.0 80
599.250000 29.50 23.62 37.00 -13.38 Vertical 1.0 347 Pass
699.675000 31.48 27.15 37.00 -9.85 Vertical 1.0 354
750.000000 36.37 33.13 37.00 -3.87 Vertical 1.1 51
800.987500 33.83 29.44 37.00 -7.56 Vertical 1.7 46
DETECTORS USED: PEAK / AVERAGE
FREQUENCY RANGE: 1000 MHz — 5000 MHz
RESOLUTION BANDWIDTH: 1000 kHz
Frequency F_’ea_k Measured Average Antenna Ant_enna Turr_1-_tab|e .
> | emission, . Limit, Margin, N height, | position**, | Verdict
MHz dB(uV/m) emission, dB(uV/m) dB* polarization m degrees
dB(uV/m) W
1202.000 41.10 33.60 54.00 -20.40 Vertical 1.2 62 Pass
*- Margin = Measured emission - specification limit.
**- EUT front panel refer to 0 degrees position of turntable.
Reference numbers of test equipment used
HL 0784 HL 0816 HL 1365 HL 1425 HL 1430 HL 1552 HL 1553 HL 1566
HL 1567 HL 1941 HL 1947 HL 1984 HL 1984 HL 2697

Full description is given in Appendix A.
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Date of Issue: August 2005

Test specification:

Section 15.109, Radiated emission, Class B

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—

Date: 6/28/2005 Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 42 % Power Supply: 120 VAC
Remarks:

Plot 8.2.1 Radiated emission measurements in 30- 1000 MHz range at low frequency channel,

horizontal and vertical antenna polarization

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Standby
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Plot 8.2.2 Radiated emission measurements in 30- 1000 MHz range at mid frequency channel,

horizontal and vertical antenna polarization

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Standby

Project: 16544

(@) 11:18:49 Jun 22, 2485

RCTY DET: PERK
MEAS OET: FERAK OF AUG

MKE 5953.9 MHz
@, A dBulsm

LOG  REF 33.8 dBulsm FRERHP 0N
i@

|

dBs
WRTH FREE LIMIT

@ di

N U ——— Wi

AW
VR 3B
SCOFL
ACORR
START 38 @ MHz ST0P 1.0HEA COHr
AL IF BH 128 kHz AVG BW 308 kHz SHP 989 meec

Page 59 of 87



H Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission, Class B

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—

Date: 6/28/2005 Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 42 % Power Supply: 120 VAC
Remarks:

Plot 8.2.3 Radiated emission measurements in 30- 1000 MHz range at high frequency channel,
horizontal and vertical antenna polarization

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Standby
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Test specification:

Section 15.109, Radiated emission, Class B

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—
Date: 6/28/2005 Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 42 % Power Supply: 120 VAC

Remarks:

Plot 8.2.4 Radiated emission measurements in 1.0 — 2.9 GHz range at low frequency channel,

horizontal and vertical antenna polarization

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Standby
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Plot 8.2.5 Radiated emission measurements in 1.0 — 2.9 GHz range at nid frequency channel,

horizontal and vertical antenna polarization

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Standby
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Test specification: Section 15.109, Radiated emission, Class B

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—

Date: 6/28/2005 Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 42 % Power Supply: 120 VAC
Remarks:

Plot 8.2.6 Radiated emission measurements in 1.0 — 2.9 GHz range at high frequency channel,
horizontal and vertical antenna polarization

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Standby
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Date of Issue: August 2005

Test specification:

Section 15.109, Radiated emission, Class B

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date:

6/28/2005

Verdict:

PASS

Temperature: 25 °C

Air Pressure: 1010 hPa

Relative Humidity: 42 %

Power Supply: 120 VAC

Remarks:

Plot 8.2.7 Radiated emission measurements in 2.9 — 6.0GHz range at low frequency channel,
horizontal and vertical antenna polarization

TEST SITE:
TEST DISTANCE:
EUT OPERATING MODE:

0dB

Semi anechoic chamber
3m
Receive / Standby

MER

Plot 8.2.8 Radiated emission measurements in 2.9 — 6.0GHz range at mid frequency channel,
horizontal and vertical antenna polarization

TEST SITE:
TEST DISTANCE:
EUT OPERATING MODE:

Semi anechoic chamber
3m
Receive / Standby

ME 47.50dB
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Date of Issue: August 2005

Test specification:

Section 15.109, Radiated emission, Class B

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date:

6/28/2005 Verdict:

PASS

Temperature: 25 °C

Air Pressure: 1010 hPa Relative Humidity: 42 %

Power Supply: 120 VAC

Remarks:

Plot 8.2.9 Radiated emission measurements in 2.9 — 6.0GHz range at high frequency channel,

TEST SITE:

horizontal and vertical antenna polarization

Semi anechoic chamber

TEST DISTANCE: 3m
Receive / Standby

EUT OPERATING MODE:
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Report ID:

VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

Test specification:

Section 15.111, Conducted emission at receiver antenna port

Test procedure:

ANSI C63.4, Section 12.1.5

Test mode: Compliance _—

Date: 11/25/2004 Verdict: PASS
Temperature: 29 °C Air Pressure: 1012 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:

8.3 Antenna power conducted measurements for receiver

8.3.1 General

This test was performed to measure spurious emissions at RF antenna connector of receiver operated within 30 to
960 MHz band which was tested for compliance with radiated emission limits with the antenna port connected to
resistive termination. The specification test limits are given in Table 8.3.1.

Table 8.3.1 Spurious emission limits

Frequency, MHz

EUT type

Power of spurious

nW dBm

30 MHz — 2™ harmonic*

Superheterodyne receiver

2.0 -57.0

* - harmonic of the local oscillator frequency.

8.3.2 Test procedure

8.3.2.1 The EUT was set up as shown in Figure 8.3.1, energized and its proper operation was checked.

8.3.2.2 The spurious emission was measured with spectrum analyzer as provided in Table 8.3.2 and associated plots.

Figure 8.3.1 Spurious emission test setup

EUT

Antenna
port
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analyzer
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Report ID: VYYRAD_FCC.16544_CR.doc

Date of Issue: August 2005

Test specification:

Section 15.111, Conducted emission at receiver antenna port

Test procedure:

ANSI C63.4, Section 12.1.5

Test mode:

Compliance

Date:

11/25/2004

Verdict:

PASS

Temperature: 29 °C

Air Pressure: 1012 hPa

Relative Humidity: 36 %

Power Supply: 120 VAC

Remarks:

Table 8.3.2 Spurious emission test results

INVESTIGATED FREQUENCY RANGE: 30 — 1500 MHz
RECEIVER TYPE: Superheterodyne
EUT OPERATING MODE: Receive
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 120 kHz
VIDEO BANDWIDTH: 300 kHz
Frequency, MHz Spurious emission, dBm Limit, dBm Margin, dB Verdict
Low channel: 746.1 MHz
792.59 -86.09 57.0 -29.09 Pass
1167.93 -75.25 ) -18.25 Pass
Mid channel: 746.5 MHz
792.60 -83.91 57.0 -26.91 Pass
1127.38 -74.03 -17.03 Pass
High channel: 746.9 MHz
792.59 -85.92 57.0 -28.92 Pass
1151.58 -74.99 -17.99 Pass

Reference numbers of test equipment used

[ HL1653 | HL2458 | |

Full description is given in Appendix A.
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Test specification: Section 15.111, Conducted emission at receiver antenna port

Test procedure: ANSI C63.4, Section 12.1.5

Test mode: Compliance _—

Date: 11/25/2004 Verdict: PASS
Temperature: 29 °C Air Pressure: 1012 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:

Plot 8.3.1 Spurious emission measurments at low channel
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Test specification: Section 15.111, Conducted emission at receiver antenna port

Test procedure: ANSI C63.4, Section 12.1.5

Test mode: Compliance _—

Date: 11/25/2004 Verdict: PASS
Temperature: 29 °C Air Pressure: 1012 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:

Plot 8.3.2 Spurious emission measurments at mid channel
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Test specification: Section 15.111, Conducted emission at receiver antenna port

Test procedure: ANSI C63.4, Section 12.1.5

Test mode: Compliance _—

Date: 11/25/2004 Verdict: PASS
Temperature: 29 °C Air Pressure: 1012 hPa Relative Humidity: 36 % Power Supply: 120 VAC
Remarks:

Plot 8.3.3 Spurious emission measurments at high channel
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9 APPENDIX A Test equipment and ancillaries used for tests
HL N Manufacturer information Due Calibr.
Description -
No. Name Model No. Serial No. Month/Year
0163 | LISN FCC/VDE/MIL-STD Electro-Metrics ANS 25/2 1314 01-Oct-05
0278 | Thermometer, -200 - +760C Fluke 51K/J 5045468 28-Apr-06
0446 | Antenna, Loop active, 10kHz-30MHz EMCO 6502 2857 28-Jun-06
0447 | LISN, 16/2, 300V RMS HL LISN 16 - 1 066 03-Nov-05
0465 | Anechoic Chamber HL AC -1 023 10-Oct-05
9(L) x 6,5(W) x 5,5(H) m

0493 | Oven temperature -45...175 deg C Thermotron S-1.2 Mini- 14016 23-Sep-05

Max

0521 | EMI Receiver (Spectrum Analyzer) Hewlett Packard 8546A 3617A00319, 26-Sep-05
with RF filter section 9 kHz-2.9 GHz 3448A00253

0589 | Cable Coaxial, GORE HL GORE-3 176 2-Dec-05
A2P01POL118,2.3 m

0593 | Antenna Mast, 1-4 m Pneumatic Madgesh AM-F1 101 03-Feb-06

0594 | Turn Table for anechoic chamber HL TT-WDCH1 102 27-Jan-06
flush mount d=1.2 m Pneumatic

0604 | Antenna BiconiLog Log-Periodic/T EMCO 3141 9611-1011 10-Jan-06
Bow-TIE 26 - 2000 MHz

0613 | Sensor Electric Field 10 kHz-1.0 Amplifier Research FP2000 18677 08-Dec-05
GHz, 1-300 V/m (probe), w/charger

0661 | Generator Swept Signal, 10 MHz to Hewlett Packard 83640B 3614A00266 14-Sep-05
40 GHz, + 10 dBm

1004 | Cable Coaxial , ANDREW PSWJ4 , HL ANDREW-6 163 02-Dec-05

6m

1097 | Attenuator, 50 Ohm, 5W, DC to 8 Midwest Microwave 0793-20-NN- 1097 15-Jan-06

GHz, 20 dB 07

1200 | Quadruplexer 1-12 GHz (1-2 GHz; Elettronica S.p.A. - UE 84 D/00240 10-Feb-06

2-4GHz;4-8 GHz; 8-12GHz) Roma

1204 | One phase Voltage regulator, 2kVA, HL TDGC-2 99 04-Jun-06

0-250V

1424 | Spectrum Analyzer, 30 Hz- 40 GHz Agilent Technologies 8564EC 3946A00219 30-Aug-06

(HP)
1430 | EMI Receiver, 9 kHz - 2.9 GHz, Agilent Technologies 8542E 3807A00262, 01-Sep-05
System: HL1431, HL1432 (HP) 3705A00217
1455 | Cable, 1 m Harbour Industries MIL 17/60- 1455 23-Sep-05
RG142
1476 | Cable, 1 m Harbour Industries MIL 17/60- 1476 23-Sep-05
RG142

1488 | Power Divider 0.5 - 18 GHz Omni Spectra 2090-6204-00 1488 05-Dec-05

1502 | Cable RF, 6 m Belden M17/167 MIL- 1502 02-Dec-05
c-17

1510 | Cable RF, 8 m Belden M17/167 MIL- 1510 02-Dec-05
C-17
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HL Description Manufacturer information Due Calibr.
No. Name Model No. Serial No. Month/Year
1629 | Isotropic Field Monitor Amplifier Research FM2000 23308 13-Feb-06
1651 | Attenuators Set (2, 3, 5, 20 dB), M/A-COM 2082 1651 03-Jan-06
DC-18 GHz
1653 | Analyzer EMC 9 kHz - 1.5 GHz Agilent Technologies E7401A US39440281 06-Feb-06
(HP)
1942 | Cable 18GHz, 4 m, blue Rhophase Microwave SPS-1803A- T4658 17-Oct-05
Limited 4000-NPS
1947 | Cable 18GHz, 6.5 m, blue Rhophase Microwave NPS-1803A- T4974 17-Oct-05
Limited 6500-NPS
1984 | Antenna, Double-Ridged Waveguide EMC Test Systems 3115 9911-5964 22-Mar-06
Horn, 1-18 GHz, 300 W, N-type
2009 | Cable RF, 8 m Alpha Wire RG-214 C-56 02-Dec-05
2400 | Cable 40GHz, 1.5 m, green Rhophase Microwave KPS-1503A- X2946 24-Jun-06
Limited 1500-KPS
2432 | Antenna, Double-Ridged Waveguide EMC Test Systems 3115 00027177 02-Jul-06
Horn 1-18 GHz
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10 APPENDIX B Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description

‘ Expanded uncertainty

Transmitter tests

Carrier power conducted at antenna connector +1.7dB
Carrier power radiated (substitution method) +45dB
Occupied bandwidth +8%

Conducted emissions at RF antenna connector

9kHzto 2.9 GHz: £ 2.6 dB

2.9 GHz t0 6.46 GHz: + 3.5 dB
6.46 GHz to 13.2 GHz: £ 4.3 dB
13.2 GHz t0 22.0 GHz: £+ 5.0 dB
22.0 GHz t0 26.8 GHz: £ 5.5dB
26.8 GHz to 40.0 GHz: + 4.8 dB

Spurious emissions radiated 30 MHz — 40 GHz (substitution method)

+4.5dB

Frequency stability

+ 168 Hz (0.56 ppm)

Unintentional radiator tests

Conducted emissions with LISN

9 kHz to 150 kHz: + 3.9 dB
150 kHz to 30 MHz: + 3.8 dB

Radiated emissions at 3 m measuring distance
Horizontal polarization

Vertical polarization

Biconilog antenna: £ 5.3 dB

Biconical antenna: £ 5.0 dB

Log periodic antenna: £ 5.3 dB
Double ridged horn antenna: +£ 5.3 dB
Biconilog antenna: £ 6.0 dB

Biconical antenna: £ 5.7 dB

Log periodic antenna: £ 6.0 dB

Double ridged horn antenna: + 6.0 dB

The test equipment has been calibrated according to its recommended procedures and is within the manufacturer's
published limit of error. The standards and instruments used in the calibration system conform to the present requirements

of ISO/IEC 17025 (or alternately ANSI/NCSL Z2540-1).

The laboratory calibrates its measurement standards by a third party (traceable to NIST, USA) on a regular basis according
to equipment manufacturer requirements. The Hermon Labs EMC measurements uncertainty is given in the table above.
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1 APPENDIX C Test facility description

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private, EMC, safety, environmental and
telecommunication testing facility. Hermon Laboratories is listed by the Federal Communications Commission (USA) for all
parts of Code of Federal Regulations 47 (CFR 47) and by Industry Canada for electromagnetic emissions (file numbers IC
2186-1 for OATS and IC 2186-2 for anechoic chamber), certified by VCCI, Japan (the registration numbers are R-808 for
OATS, R-1082 for anechoic chamber, C-845 for conducted emissions site), assessed by TNO Certification EP&S
(Netherlands) for a number of EMC, telecommunications, environmental, safety standards, and by AMTAC (UK) for safety of
medical devices. The laboratory is accredited by American Association for Laboratory Accreditation (USA) according to
ISO/IEC 17025 for electromagnetic compatibility, product safety, telecommunications testing and environmental simulation
(for exact scope please refer to Certificate No. 839.01).

Address: P.O. Box 23, Binyamina 30500, Israel.
Telephone: +972 4628 8001

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Alex Usoskin, CEO.

12 APPENDIX D Specification references

47CFR part 27: 2004 Miscellaneous wireless communications services

47CFR part 1: 2004 Practice and procedure

47CFR part 2: 2004 Frequency allocations and radio treaty matters; general rules and regulations
47CFR part 15 subpart B: 2005 Radio Frequency Devices

ANSI C63.2: 1996 American National Standard for Instrumentation-Electromagnetic Noise and Field

Strength, 10 kHz to 40 GHz-Specifications.
American National Standard for Methods of Measurement of Radio-Noise Emissions

ANS| C63.4: 2003 from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40
GHz.
ANSI/TIA/EIA-603-A:2001 ;?:r?d“a/lr%zile FM or PM Communications Equipment Measurement and Performance
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13  APPENDIX E

A

AC
A/m
AM
AVRG
cm

dB
dBm
dB(uVv)
dB(uV/m)
dB(uA)
DC
EIRP
ERP
EUT

F

GHz
GND
H

HL

Hz
ITE

k

kHz
LISN
LO

m
MHz
min
mm
ms

Project: 16544

Abbreviations and acronyms

ampere
alternating current

ampere per meter

amplitude modulation

average (detector)

centimeter

decibel

decibel referred to one milliwatt
decibel referred to one microvolt
decibel referred to one microvolt per meter
decibel referred to one microampere
direct current

equivalent isotropically radiated power
effective radiated power

equipment under test

frequency

gigahertz

ground

height

Hermon laboratories

hertz

information technology equipment
kilo

kilohertz

line impedance stabilization network
local oscillator

meter

megahertz

minute

millimeter

millisecond

microsecond

not applicable

open area test site

Ohm

quasi-peak

printed circuit board

pulse modulation

power supply

radiated emission

radio frequency

root mean square

receive

second

temperature

transmit

volt
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14 APPENDIX F Test equipment correction factors

Correction factor
Line impedance stabilization network
Model LISN 16 -1
Hermon Laboratories

Frequency, Correction factor,
MHz dB
0.01 5.0
0.02 2.2
0.03 1.1
0.04 0.7
0.05 0.5
0.1 0.2
0.2 0.1
0.4 0.1
0.6 0.1
0.8 0.1

1 0.1
2 0.1
3 0.1
4 0.1
6 0.2
10 0.3
12 0.4
16 0.5
18 0.6
20 0.7
25 0.9
28 1.2
30 1.3

The correction factor in dB is to be added to meter readings of an interference analyzer or a spectrum analyzer.
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Correction factor

Line impedance stabilization network

Model ANS-25/2
Electro-Metrics

Frequency, Correction factor,
MHz dB
0.01 4.7
0.02 2.1
0.03 1.1
0.04 0.7
0.05 0.5
0.1 0.2
0.2 0.1
0.4 0.1
0.6 0.1
0.8 0.1
1 0.1
2 0.1
3 0.1
4 0.1
6 0.1
10 0.1
12 0.1
16 0.1
18 0.1
20 0.1
25 0.1
28 0.1
30 0.1

Date of Issue: August 2005

The correction factor in dB is to be added to meter readings of an interference analyzer or a spectrum analyzer.
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Antenna Factor

Active Loop Antenna
EMC Test Systems, model 6502, serial number 2857

Frequency, Magnetic Antenna Factor, Electric Antenna Factor,
MHz dB(S/m) dB(1/m)
0.009 -32.8 18.7
0.010 -33.8 17.7
0.020 -38.3 13.2
0.050 -41.1 10.4
0.075 -41.3 10.2
0.100 -41.6 9.9
0.150 -41.7 9.8
0.250 -41.6 9.9
0.500 -41.8 9.7
0.750 -41.9 9.6
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 10.1
4.000 -41.4 10.1
5.000 -41.5 10.0

10.000 -41.9 9.6
15.000 -41.9 9.6
20.000 -42.2 9.3
25.000 -42.8 8.7
30.000 -44.0 7.5

Antenna factor in dB(S/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uA/m).
Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
Biconilog antenna EMCO, model 3141, serial number 1011

Frequency, Antenna factor, Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m) MHz dB(1/m)
26 7.8 560 19.8 1300 27.0
28 7.8 580 20.6 1320 27.8
30 7.8 600 21.3 1340 28.3
40 7.2 620 21.5 1360 28.2
60 71 640 21.2 1380 27.9
70 8.5 660 21.4 1400 27.9
80 9.4 680 21.9 1420 27.9
90 9.8 700 22.2 1440 27.8
100 9.7 720 22.2 1460 27.8
110 9.3 740 221 1480 28.0
120 8.8 760 22.3 1500 28.5
130 8.7 780 22.6 1520 28.9
140 9.2 800 22.7 1540 29.6
150 9.8 820 22.9 1560 29.8
160 10.2 840 23.1 1580 29.6
170 10.4 860 23.4 1600 29.5
180 10.4 880 23.8 1620 29.3
190 10.3 900 241 1640 29.2
200 10.6 920 241 1660 29.4
220 11.6 940 24.0 1680 29.6
240 12.4 960 241 1700 29.8
260 12.8 980 24.5 1720 30.3
280 13.7 1000 24.9 1740 30.8
300 14.7 1020 25.0 1760 311
320 15.2 1040 25.2 1780 31.0
340 15.4 1060 25.4 1800 30.9
360 16.1 1080 25.6 1820 30.7
380 16.4 1100 25.7 1840 30.6
400 16.6 1120 26.0 1860 30.6
420 16.7 1140 26.4 1880 30.6
440 17.0 1160 27.0 1900 30.6
460 17.7 1180 27.0 1920 30.7
480 18.1 1200 26.7 1940 30.9
500 18.5 1220 26.5 1960 31.2
520 19.1 1240 26.5 1980 31.6
1260 26.5
540 19.5 1280 26.6 2000 32.0

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
Double-ridged wave guide horn antenna
EMC Test Systems, model 3115, serial no: 9911-5964

Frequency, Antenna gain, Antenna factor.
MHz dBi dB(1/m)
1000.0 5.8 24.5
1500.0 9.0 24.8
2000.0 8.6 27.7
2500.0 9.5 28.7
3000.0 8.9 30.8
3500.0 8.2 32.9
4000.0 9.6 327
4500.0 11.2 32.1
5000.0 10.6 33.6
5500.0 9.8 35.3
6000.0 10.1 35.7
6500.0 10.7 35.8
7000.0 10.9 36.2
7500.0 10.5 37.2
8000.0 11.1 37.2
8500.0 10.8 38.1
9000.0 10.7 38.6
9500.0 11.5 38.3
10000.0 11.8 38.4
10500.0 12.3 38.3
11000.0 12.3 38.8
11500.0 11.5 39.9
12000.0 12.2 39.6
12500.0 12.6 39.5
13000.0 12.0 40.5
13500.0 11.7 411
14000.0 11.7 41.5
14500.0 12.7 40.8
15000.0 14.2 39.5
15500.0 16.0 38.1
16000.0 16.2 38.1
16500.0 14.5 40.1
17000.0 12.2 42.6
17500.0 9.7 454
18000.0 6.6 48.7

Antenna factor is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
Double-ridged wave guide horn antenna
EMC Test Systems, model 3115, serial no: 00027177

Frequency, Antenna gain, Antenna factor.
MHz dBi dB(1/m)
1000.0 55 24.7
1500.0 8.0 25.7
2000.0 8.4 27.8
2500.0 9.3 28.9
3000.0 9.0 30.7
3500.0 9.3 31.8
4000.0 9.3 33.0
4500.0 10.4 32.8
5000.0 10.0 34.2
5500.0 10.1 34.9
6000.0 10.6 35.2
6500.0 11.0 35.4
7000.0 10.8 36.3
7500.0 10.4 373
8000.0 10.8 375
8500.0 10.8 38.0
9000.0 11.0 38.3
9500.0 11.5 38.3
10000.0 11.5 38.7
10500.0 11.9 38.7
11000.0 12.2 38.9
11500.0 11.9 39.5
12000.0 12.3 39.5
12500.0 12.7 39.4
13000.0 12.0 40.5
13500.0 12.0 40.8
14000.0 11.6 41.5
14500.0 12.2 41.3
15000.0 13.6 40.2
15500.0 15.3 38.7
16000.0 15.8 38.5
16500.0 14.8 39.8
17000.0 12.9 41.9
17500.0 9.2 45.8
18000.0 6.2 49.1

Antenna factor is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Cable coaxial, GORE A2P01POL118, 2.3 m, model GORE-3, serial number 176, HL 0589
+ Cable coaxial, ANDREW PSWJ4, 6 m, model: ANDREW-6, serial number 163, HL 1004

Frequency Cable loss T°'?.’a“‘?e Measure_m il
No. MHz ’ dB ’ (Specification), uncertainty,
dB dB

1 30 0.33

2 50 0.40

3 100 0.57

4 300 0.97

5 500 1.25

6 800 1.59

7 1000 1.81

8 1200 1.97 <6.5 +0.12
9 1400 2.15

10 1600 2.28

11 1800 2.43

12 2000 2.61

13 2200 2.75

14 2400 2.89

15 2600 297

16 2800 3.21 <6.5 +0.12
17 3000 3.32

18 3300 3.47

19 3600 3.62

20 3900 3.84

21 4200 3.92 +0.17
22 4500 4.07

23 4800 4.36

24 5100 4.62

25 5400 4.78

26 5700 5.16

27 6000 5.67

28 6500 5.99
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Cable loss
Cable 18 GHz, 4 m, blue, model SPS-1803A-4000-NPS, serial number T4658, HL 1942

Frequency, Cable loss, Frequency, Cable loss,
GHz dB GHz dB
0.03 0.21 6.10 2.88
0.05 0.26 6.30 2.90
0.10 0.36 6.50 2.97
0.20 0.50 6.70 3.02
0.30 0.61 6.90 3.04
0.40 0.70 7.10 3.07
0.50 0.78 7.30 3.12
0.60 0.85 7.50 3.13
0.70 0.93 7.70 3.19
0.80 0.99 7.90 3.24
0.90 1.04 8.10 3.30
1.00 1.10 8.30 3.36
1.10 1.16 8.50 3.45
1.20 1.22 8.70 3.41
1.30 1.26 8.90 3.45
1.40 1.31 9.10 3.42
1.50 1.35 9.30 3.55
1.60 1.41 9.50 3.48
1.70 1.45 9.70 3.58
1.80 1.49 9.90 3.61
1.90 1.53 10.10 3.66
2.00 1.57 10.30 3.68
2.10 1.61 10.50 3.70
2.20 1.65 10.70 3.70
2.30 1.69 10.90 3.75
2.40 1.72 11.10 3.78
2.50 1.76 11.30 3.86
2.60 1.79 11.50 3.98
2.70 1.83 11.70 4.10
2.80 1.87 11.90 412
2.90 1.90 12.10 4.09
3.10 1.97 12.40 413
3.30 2.04 13.00 4.23
3.50 2.11 13.50 4.35
3.70 2.18 14.00 4.40
3.90 2.24 14.50 4.44
4.10 2.31 15.00 4.57
4.30 2.38 15.50 4.66
4.50 243 16.00 4.64
4.70 2.53 16.50 4.66
4.90 2.53 17.00 4.75
5.10 2.63 17.50 4.85
5.30 2.65 18.00 4.93
5.50 2.72
5.70 2.76
5.90 2.79

Project: 16544 Page 82 of 87



HERMON LABORATORIES

Cable loss

Report ID: VYYRAD_FCC.16544_CR.doc

Date of Issue: August 2005

Cable 18 GHz, 6.5 m, blue, model NPS-1803A-6500-NPS, serial number T4974, HL 1947

Frequency, Insertion loss,
GHz dB
0.03 0.30
0.05 0.38
0.10 0.53
0.20 0.74
0.30 0.91
0.40 1.05
0.50 1.18
0.60 1.29
0.70 1.40
0.80 1.50
0.90 1.59
1.00 1.68
1.10 1.77
1.20 1.86
1.30 1.94
1.40 2.01
1.50 2.08
1.60 2.16
1.70 2.22
1.80 2.29
1.90 2.36
2.00 2.42
2.10 2.48
2.20 2.54
2.30 2.60
2.40 2.66
2.50 2.71
2.60 2.77
2.70 2.83
2.80 2.89
2.90 2.95
3.10 3.06
3.30 3.17
3.50 3.28
3.70 3.39
3.90 3.51
4.10 3.62
4.30 3.76
4.50 3.87
4.70 4.01
4.90 4.10
5.10 4.21
5.30 4.31
5.50 4.43
5.70 4.56
5.90 4.71
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Frequency, Insertion loss,
GHz dB
6.10 4.87
6.30 4.95
6.50 4.94
6.70 4.88
6.90 4.87
7.10 4.83
7.30 4.85
7.50 4.86
7.70 4.91
7.90 4.96
8.10 5.03
8.30 5.08
8.50 5.13
8.70 5.21
8.90 5.22
9.10 5.34
9.30 5.35
9.50 5.52
9.70 5.51
9.90 5.66
10.10 5.70
10.30 5.78
10.50 5.79
10.70 5.82
10.90 5.86
11.10 5.94
11.30 6.06
11.50 6.21
11.70 6.44
11.90 6.61
12.10 6.76
12.40 6.68
13.00 6.66
13.50 6.81
14.00 6.90
14.50 6.90
15.00 6.97
15.50 717
16.00 7.28
16.50 7.27
17.00 7.38
17.50 7.68
18.00 7.92
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RF cable 8 m, model RG-214, serial number C-56, HL 2009

No. Frequency, Cable loss, Tolerance (Specification), Measurement uncertainty,
MHz dB dB dB
1 1 0.10
2 10 0.14
3 30 0.25
4 50 0.34
5 100 0.53
6 300 0.99
7 500 1.31
8 800 1.73
9 1000 1.98
10 1100 211 NA +0.12
11 1200 221
12 1300 2.35
13 1400 2.46
14 1500 2.55
15 1600 2.68
16 1700 2.78
17 1800 2.88
18 1900 2.98
19 2000 3.09
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Cable loss
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Cable 40 GHz, 1.5 m, green; model KPS-1503A-1500-KPS, serial number X2946 (HL 2400)

Frequency, Insertion loss,
GHz dB
0.03 0.06
0.05 0.08
0.1 0.15
0.2 0.23
0.3 0.29
0.5 0.37
0.7 0.46
0.9 0.53

1.1 0.58
1.3 0.65
1.5 0.66
1.7 0.72
1.9 0.76
2.1 0.79
2.3 0.85
2.5 0.90
2.7 0.91
2.9 0.97
3.1 0.97
3.3 1.03
3.5 1.06
3.7 1.10
3.9 1.13
4.1 1.16
4.3 1.18
4.5 1.21
4.7 1.23
4.9 1.26
5.1 1.28
5.3 1.31
5.5 1.32
5.7 1.36
5.9 1.37
6.1 1.38
6.3 1.44
6.5 1.46
6.7 1.49
6.9 1.50
71 1.51
7.3 1.55
7.5 1.56
7.7 1.58
7.9 1.60
8.1 1.61
8.3 1.68
8.5 1.68
8.7 1.75
8.9 1.74
9.1 1.81
9.3 1.79
9.5 1.86
9.7 1.85
9.9 1.87
10.1 1.88
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Frequency, Insertion loss,
GHz dB
10.30 1.82
10.50 1.92
10.70 1.86
10.90 1.96
11.10 1.90
11.30 1.99
11.50 1.95
11.70 2.00
11.90 2.01
12.10 1.99
12.40 2.06
13.00 2.11
13.50 217
14.00 2.36
14.50 2.32
15.00 2.30
15.50 2.34
16.00 2.34
16.50 2.40
17.00 2.46
17.50 2.54
18.00 2.61
18.50 2.59
19.00 2.59
19.50 2.67
20.00 2.62
20.50 2.73
21.00 2.71
21.50 2.78
22.00 2.83
22.50 2.81
23.00 2.91
23.50 2.97
24.00 2.98
24.50 2.97
25.00 3.03
25.50 3.04
26.00 3.11
26.50 2.97
27.00 3.15
28.00 3.07
29.00 3.13
30.00 3.13
31.00 3.18
32.00 3.31
33.00 3.32
34.00 3.37
35.00 3.36
36.00 3.46
37.00 3.49
38.00 3.52
39.00 3.62
40.00 3.77
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Cable loss

Report ID: VYYRAD_FCC.16544_CR.doc

Cable coaxial, 6 m, model: M17/167 MIL-C-17, HL 1502

Date of Issue: August 2005

Frequency, Cable loss,

MHz dB

0.1 0.02

1 0.07

3 0.15

5 0.17

10 0.26

30 0.43

50 0.57

80 0.72

100 0.81

300 1.48

500 2.00

800 2.70

1000 3.09

Cable loss
Cable M17/167 MIL-C-17, HL 1510
No. Frequency, Cable loss,

MHz dB
1 0.1 0.05
2 1 0.09
3 3 0.16
4 5 0.18
5 10 0.27
6 30 0.44
7 50 0.58
8 80 0.69
9 100 0.82
10 300 1.48
11 500 2.01
12 800 2.65
13 1000 3.12

Project: 16544
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Report ID: VYYRAD_FCC.16544_CR.doc
Date of Issue: August 2005

Calibration data (100 — 2900 MHz)

Cable RF, 1m, model: MIL 17/60-RG142, serial number 1455 (HL 1455)

A Tolerance Meas.
No. Parameter SET Measured Deviation (Specification) Uncert.
1 Insertion Loss 100 MHz — 2.9 GHz See attached plot <2.0dB +0.52 dB
(@3]
ACTU DET: PEAK
MEAS DET: FEAK OP AUG
MKR 1EB MHZ
-.16 dB
LOG REF 81.5 dBpl
1
dB s
ATH P o -
10 dB s
oL
81.4
dB
UR-SB
SCFC
LORR
START 1BB MHz ST0P 2.080 CHz
RL #IF BW 3B kH: AUG BM 38 kH: SHP 9.33  =ec
Cable RF, 1m, model: MIL 17/60-RG142, serial number 1476 (HL 1476)
Calibration data (100 — 2900 MHz)
No. Parameter SET Measured Deviation Tolg(anc_e e
(Specification) Uncert.
1 Insertion Loss 100 MHz — 2.9 GHz See attached plot <2.0dB +0.52 dB

Project: 16544

(@3]

LOG  REF 31.6 dBpW

1

ACTW DET:
HERS DET:

FEAK
FEARK OF AUC
MKR E1B MHz
-.BE dB

dB/

ATN
18 dB

oL
81.4

dB
UA-SB

C fC
LORR

START 18B HHz

RL #IF BW 3B kH:z

STOF 2.8900B CHz

AVG BW 38 kHz SWP 9.33  sec
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