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2 Equipment under test attributes

Product name:
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5 Tests summary

Test Status
Transmitter characteristics
Section 27.50c(1)(i), Peak output power at RF antenna connector Pass
Section 2.1091, RF radiation exposure evaluation Pass
Section 27.53f, Spurious emissions RF antenna connector Pass
Section 27.53f, Radiated spurious emissions Pass
Section 27.54, Frequency stability Pass
Section 2.1049, Occupied bandwidth Pass
Unintentional emissions
Section 15.107, Conducted emission at AC power port Pass
Section 15.109, Radiated emission Pass
Section 15.111, Antenna power conducted measurements for receiver 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 November 25, 2004 //7/}/
Reviewed by: | Ms. N. Averin, certification engineer December 9, 2004 ﬂ//

Mr. M. Nikishin, EMC group leader December 14, 2004 %f/
Approved by: | Mr. A. Usoskin, CEO December 15, 2004 %
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6 EUT description

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 710 to
716 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(())ahxnz5 12.0m | 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 PS2 1 Shielded 2m Indoor
Signal Parallel Laptop Printer D type 25 1 Shielded 5m Indoor
6.3 Support and test equipment
Description Manufacturer Model number Serial number
E1/T1 Broadband hub Vyyo V3000 NA
Laptop IBM ThinkPad T20 55584L0
Up/Down converter Vyyo UDC NA
Mouse Microsoft Mouse 2.1A 03306271
Printer Epson LX-810 44B1127035
Power adaptor for EUT DVE DSA-0151A NA
Power adaptor for laptop IBM 02K6654 12024027KK1
6.4 Operating frequencies
Source Frequency, MHz
Receiver 669.0 (LO) 44.0 (IF) 743.0-745.125 (Rx)
Transmitter 13.0 (VCTXO) 44.0 (IF) 710.4-715.6 (Tx)
6.5 Changes made in the EUT

No changes were implemented.

Project: 16109
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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 710.0 — 716.0 MHz
Operating frequency range 710.4 —715.6 MHz
Maximum rated output power At transmitter 50 Q RF output connector 22.3 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 +22.3 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 400/ 800 / 1600 / 3200 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 3M20D1W / 3M20G1W
Type of Modulation states Payload bit | Symbol (baud) | RF channel Frequency channel
modulation (constellation) rate rate spacing Low Mid High
QAM 16 1.28 Mbps 0.32 Msps 400 kHz 710.4 713.0 715.6
QPSK 4 0.64 Mbps 0.32 Msps 400 kHz 710.4 713.0 715.6
QAM 16 2.56 Mbps 0.64 Msps 800 kHz 710.4 713.0 715.6
QPSK 4 1.28 Mbps 0.64 Msps 800 kHz 710.4 713.0 715.6
QAM 16 5.12 Mbps 1.28 Msps 1600 kHz 710.8 713.0 715.2
QPSK 4 2.56 Mbps 1.28 Msps 1600 kHz 710.8 713.0 715.2
QAM 16 10.24 Mbps 2.56 Msps 3200 kHz 711.6 713.0 714.4
QPSK 4 5.12 Mbps 2.56 Msps 3200 kHz 711.6 713.0 714.4
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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: 11/25/2004 Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 39 % 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

710.0 - 716.0

73.3

48.6

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

60 dBm (1000 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:

11/25/2004

Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa

Relative Humidity: 39 %

Power Supply: 120 VAC

Remarks:

Table 7.1.2 Peak output power test results

ASSIGNED FREQUENCY RANGE:

710.0 - 716.0 MHz

DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 5000 kHz
VIDEO BANDWIDTH: 3000 kHz
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 0.64 Mbps (0.32 Msps)
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
fr:al:::; anals ggftr?an;in External Cable loss, RF output Limit, Margin, Verdict
a Y Y 9 attenuation, dB dB power, dBm dBm dB
MHz dBm
710.4 22.3 Included 22.3 48.6 -26.3 Pass
713.0 221 Included 221 48.6 -26.5 Pass
715.6 22.0 Included 22.0 48.6 - 26.6 Pass
Reference numbers of test equipment used
[ HL1476 | HL1651 | HL1653 |
Full description is given in Appendix A.
Plot 7.1.1 Peak output power test results at low frequency
A Sl R T | TraceNView
Mkr1 710.650 MHz
Ref 36 dBm #Atten 20 dB 22.29 dBm Trace
Peak
1 2 3
Log b =
10
db! L\\ Clear Write
Offst
46 =
9@ / Y Max Hold
[I— ot [ vt Min Hold
Vi s2 i
33 FC View
M -
Blank
PA -
Center 710.4 MHz Span 50 MHz More
#Res BW 5 MHz VBW 3 MHz Sweep 5 ms (401 pis) Ll
|
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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: 11/25/2004 Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 39 % Power Supply: 120 VAC
Remarks:

Plot 7.1.2 Peak output power test results at mid frequency

7 Agilent R T

Trace/View
Mkr1 713.125 MHz
Ref 36 dBm #Atten 20 dB 22.14 dBm
Peak Trace
i 2 3
Log
10 L\ [
dB/ Clear Write
Offst
46 =
dB
y Max Hold
TS T N [N S A D Min Hold
V1 82 i
53 FC View
AA
Blank
PA =
Center 713 MHz Span 50 MHz 1"“?59
#Res BW 5 MHz VBW 3 MHz Sweep 5 ms (401 pts) o

Plot 7.1.3 Peak output power test results at high frequency

i Agilent R T Trzzaiitiss
Mkr1 716.225 MHz
Ref 36 dBm #Atten 20 dB 22.04 dBm
Peak Trace
i 2 3
Log Py
10 9\\ [
dB! pall Clear Write
Offst \\
46 =
dB
/ \\ Max Hold
e J \WWVWWM Min Hold
V1 82 i
53 FC View
AA
Blank
PA =
Center 715.6 MHz Span 50 MHz 1"“?59
#Res BW 5 MHz VBW 3 MHz Sweep 5 ms (401 pts) o
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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: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % 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

Power density* - ok
Frequency range, MHz mWiem? Wim? Electric field strength**, Vim
710.4 0.47 4.7 421
715.6 0.47 4.7 42.1

* - 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 0.9 0.000215 0.47 -0.469790 Pass
1.5 1.3 0.000448 0.47 -0.469550 Pass
1.0 2.0 0.001061 0.47 -0.468940 Pass
0.5 3.5 0.003249 0.47 -0.466750 Pass
0.3 4.1 0.004459 0.47 -0.465540 Pass
0.05 10.4 0.028690 0.47 -0.441310 Pass

* - Equivalent power density was calculated from electric field strength as follows: S = 0.1xE*/(120xT), 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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Test specification:

Section 2.1091, RF radiation exposure evaluation

Test procedure:

47 CFR, Section 1.1307(b)

Test mode: Compliance _—

Date: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % 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 27.53f, 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: 11/28/2004 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
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Test specification:

Section 27.53f, 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: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

DETECTOR USED:
VIDEO BANDWIDTH:
MODULATION:
MODULATING SIGNAL:
BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:
TRANSMITTER OUTPUT POWER:

Table 7.3.2 Spurious emission test results

Peak

710.0 - 716.0 MHz
0.009 — 7500 MHz

= Resolution bandwidth

QPSK

PRBS

0.64 Mbps (0.32 Msps)

Maximum
22 dBm at low frequency

22 dBm at high frequency

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
1420.9500 0.64 100 -37.00 -13.00 -24.00 Pass
7392.0000 0.64 1000 -23.17 -13.00 -10.17 Pass
High channel
0.009 - 1000 More than 20 dB below limit Pass
1431.2580 0.64 100 -37.67 -13.00 -24.67 Pass
7489.0000 0.64 1000 -23.17 -13.00 -10.17 Pass
*- Margin = Spurious emission — specification limit.
Emissions at the band edges are provided in Plots 7.3.11 to 7.3.26.
Reference numbers of test equipment used
[ HL1097 | HL1424 HL 1455 [ HL 1488 HL 1653 [ HL 1942 |

Full description is given in Appendix A.
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Test specification: Section 27.53f, 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: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa 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: 710.4 MHz
Modulation: QPSK
Data rate: 0.64 Mbps (0.32 Msps)
L R T racenview
Mir! 9.4 kHz
Ref -3 dBm #Atten 0 dB -55.32 dBm
Peak | Trace
Log - = =
10 [
Ll Clear Write
Offst
16 -
dB
DI Max Hold
3.0 L
dBm
Min Hold
AR YUY PR J Y i i\t AR |
Vi 52
S3 FC View
AA
Blank
Center 79.5 kHz Span 141 kHz WM?;E
#Res BW 1 kHz #VBW 3 kHz Sweep 146.1 ms (401 pts) o

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

Frequency range: 9 - 150 kHz
Carrier frequency: 715.6 MHz
Modulation: QPSK
Data rate: 0.64 Mbps (0.32 Msps)
L R T racenview
Mkr1 11.5 kHz
Ref 3 dBm #Atten 0 dB 56.06 dBm
Peak | Trace
Log - = =
10 [
Ll Clear Write
Offst
16 -
dB
DI Max Hold
-13.0 L
dBm |,
M Min Hold
A LAT: ATES WY LENS PN O WO P Aoty I
id L " ]
V1 52
S3 FC View
AR
Blank
Start 9 kHz Stop 150 kHz More

#Res BW 1 kHz VBW 3 kHz Sweep 146.1 ms (401 pts) Tz

Mo Peak Found
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Test specification: Section 27.53f, 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: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:

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

Frequency range: 150 kHz — 30 MHz
Carrier frequency: 710.4 MHz
Modulation: QPSK
Data rate: 0.64 Mbps (0.32 Msps)
- Agilent R T TraraviE
Wkr1 150 kHz
Ref -3 dBm #Atten 0 dB -51.85 dBm
Peak | Trace
Log - = =
10 [
Ll Clear Write
Offst
16 -
dB
DI Max Hold
3.0 L
dBm
A TN TS PSR PP B ST - Min Hold
Vi 52 [
S3 FC View
AA
Blank
Start 150 kHz Stop 30 MHz WM?;E
#Res BW 10 kHz #VBW 30 kHz Sweep 309.3 ms (401 pts) o

Mo Peak Found

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

Frequency range: 150 kHz — 30 MHz
Carrier frequency: 715.6 MHz
Modulation: QPSK
Data rate: 0.64 Mbps (0.32 Msps)
L R T racenview
Mkr1 150 kHz
Ref 3 dBm #Atten 0 dB 53.17 dBm
Peak | Trace
Log - = =
10 [
Ll Clear Write
Offst
16 -
dB
DI Max Hold
3.0 L
dBm
R WIS TR EWE [REAVRN Lttt et el Min Hold
Vi 52 [
S3 FC View
AR
Blank
Start 150 kHz Stop 30 MHz More
10f2

#Res BW 10 kHz VBW 30 kHz Sweep 309.3 ms (401 pts)

Mo Peak Found
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Test specification: Section 27.53f, 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: 11/28/2004 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, low channel

Frequency range: 30 — 1000 MHz
Carrier frequency: 710.4 MHz
Modulation: QPSK
Data rate: 0.64 Mbps (0.32 Msps)
- Agilent R T TraraviE
Mkrl 711.4 MHz
Ref 25 dBm #Atten 0 dB 15.38 dBm
Peak | Trace
Log b - = =
10 [
Ll Clear Write
Offst
16 -
dB
DI Max Hold
3.0 L
dBm
Min Hold
LA T PR W s fessntthanonol et osihen) i
S3 FC View
AA
Blank
Start 30 MHz Stop 1 GHz WM?;E
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Plot 7.3.6 Spurious emission measurements at RF antenna connector, high channel

Frequency range: 30 — 1000 MHz
Carrier frequency: 715.6 MHz
Modulation: QPSK
Data rate: 0.64 Mbps (0.32 Msps)
L R T fracenview
Mkrl 716.3 MHz
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Mo Peak Found
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16109_rev1.doc

Date of Issue: December 2004

Test specification:

Section 27.53f, 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:

11/28/2004

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:

1000 — 7500 MHz

Carrier frequency: 710.4 MHz
Modulation: QPSK
Data rate: 0.64 Mbps (0.32 Msps)
*ATTEN 0dB MER -23.17dBm
RL. 0OdBm 10dB/ T7.392GHz
DISPLAY LINHE
R dbm. MM
R
A
START 1.000GH=z STOP T7.500GHz
*RBW 1.0MHz VEW 3.0MH=z SWP 130ms

Plot 7.3.8 Spurious emission measurements at RF antenna connector, high channel

Project: 16109

Frequency range:

1000 — 7500 MHz

Carrier frequency: 715.6 MHz
Modulation: QPSK
Data rate: 0.64 Mbps (0.32 Msps)
*ATTEN 0dB MER -23.17dBm
RL. 0OdBm 10dB/ T7.489GHz
DISPLAY LINHE
P Mt N - T W o — F‘“WM
R
A
START 1.000GH=z STOP T7.500GHz
*RBW 1.0MHz VEW 3.0MH=z SWP 130ms
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Report ID: VYYRAD_FCC.16109_rev1.doc

Date of Issue: December 2004

Test specification:

Section 27.53f, 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:

11/28/2004

Verdict:

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, the 2" harmonic of the low channel

Carrier frequency: 710.4 MHz
Modulation: QPSK
Data rate: 0.64 Mbps (0.32 Msps)
*ATTEN 0dB MER -37.00dBm
RL OdBm 10dB/ 1.420950GH=z
DISFLAY LINH
-13. dBm
D
3
R
A
CENTER 1.420800GHz SERN 5.000MH=z
*RBW 100kH=z VBW 300kH=z SWP 50.0ms

Plot 7.3.10 Spurious emission measurements at RF antenna connector, the 2" harmonic of the high channel

Project: 16109

Carrier frequency: 715.6 MHz
Modulation: QPSK
Data rate: 0.64 Mbps (0.32 Msps)
*ATTEN 0dB MER -37.67dBm
RL. 0OdBm 10dB/ 1.431258GHz
DISPLAY LINHE
i) dBm
D
i oo ;
R
A
CENTER 1.431200GHz SPRN 5.000MH=z
*RBW 100kHz VEW 300kHz SWP 50.0ms
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Report ID: VYYRAD_FCC.16109_rev1.doc
Date of Issue: December 2004

Test specification:

Section 27.53f, 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:

11/28/2004

Verdict: PASS

Temperature: 23 °C

Air Pressure: 1011 hPa

Relative Humidity: 40 % Power Supply: 120 VAC

Remarks:

Plot 7.3.11 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency: 710.4 MHz
6-MHz channel: 710.0-716.0 MHz
Band edge: 709.9 - 710.0 MHz
Modulation: QPSK
Bit rate: 0.64 Mbps (0.32 Msps)
i IR R T Trace/View
Mkr1 709.94175 MHz
Ref 36 dBm #Atten 0 dB 20.1 dBm
Peak | Trace
Log = = =
10 [
dB/ Clear Write
Offst
16 +
dB
Dl Max Hold
3.0 L
dBm
- Min Hold
Vﬂw* e |
s3 F“W View
AA
Blank
Start 709.9 MHz Stop 710 MHz More
#Res BW 30 kHz VBW 100 kHz Sweep 5 ms (401 pts) i

Mo Peak Found

Plot 7.3.12 Spurious emissions at RF antenna connector, high channel band edge measurements

Project: 16109

Frequency: 715.6 MHz
6-MHz channel: 710.0-716.0 MHz
Band edge: 716.0-716.1 MHz
Modulation: QPSK
Bit rate: 0.64 Mbps (0.32 Msps)
L R T peak Search
Mkr1 716.07900 MHz
Ref 36 dBm #Atten 0 dB -20.95 dBm
Peak Meas Tools *
Log
10
Ll Next Peak
Offst
16
dB
- Next Pk Right
3.0
dBm
b Next Pk Left
N“g =
(VEJ] ET P B SR S W U
S3 FC Min Search
AA
Pk-Pk Search
Start 716 MHz Stop 716.1 MHz More

#Res BW 30 kHz VBW 100 kHz

Sweep 5 ms (401 pts) Tz

Mo Peak Found
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HERMON LABORATORIES

Test specification: Section 27.53f, 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: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:

Plot 7.3.13 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency: 710.4 MHz
6-MHz channel: 710.0-716.0 MHz
Band edge: 709.9 - 710.0 MHz
Modulation: 16QAM
Bit rate: 1.28 Mbps (0.32 Msps)
i IR R T Trace/View
Mkr1 709.95175 MHz
Ref 25 dBm #Atten 0 dB 18.58 dBm
Peak Trace
Log 1 = =
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dg/ Clear Write
Offst
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—— 1| J R Min Hold
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Blank
Start 709.9 MHz Stop 710 MHz WM?;E
#Res BW 30 kHz VBW 100 kHz Sweep 5 ms (401 pts) o

Mo Peak Found

Plot 7.3.14 Spurious emissions at RF antenna connector, high channel band edge measurements

Frequency: 715.6 MHz
6-MHz channel: 710.0-716.0 MHz
Band edge: 716.0-716.1 MHz
Modulation: 16QAM
Bit rate: 1.28 Mbps (0.32 Msps)
L R T racenview
Mkr1 716.09550 MHz
Ref 25 dBm #Atten 0 dB -14.98 dBm
Peak | Trace
Log - = =
10 [
L Clear Write
Offst
16 -
dB
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3.0 L
dBm b, o il ) ™ H
sty B e e e R L R e e e o e+ Min Hold
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S3 FC View
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Blank
Start 716 MHz Stop 716.1 MHz WM?;E
#Res BW 30 kHz VBW 100 kHz Sweep 5 ms (401 pts) o

Mo Peak Found
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Test specification:

Section 27.53f, 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:

11/28/2004

Verdict: PASS

Temperature: 23 °C

Air Pressure: 1011 hPa

Relative Humidity: 40 % Power Supply: 120 VAC

Remarks:

Plot 7.3.15 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency: 710.4 MHz
6-MHz channel: 710.0-716.0 MHz
Band edge: 709.9 - 710.0 MHz
Modulation: QPSK
Bit rate: 1.28 Mbps (0.64 Msps)
0 Agllent R T Traceiew
Mkr1 70999975 MHz
Ref 25 dBm #Atten 0 dB 16.81 dBm T
Peak
Log _1 = =
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Offst
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[df Max Hold
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Min Hold
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Blank
Start 709.9 MHz Stop 710 MHz More

#Res BW 30 kHz VBW 100 kHz

Sweep 5 ms (401 pts) i

Mo Peak Found

Plot 7.3.16 Spurious emissions at RF antenna connector, high channel band edge measurements

Project: 16109

Frequency: 715.6 MHz
6-MHz channel: 710.0 - 716.0 MHz
Band edge: 716.0 - 716.1 MHz
Modulation: QPSK
Bit rate: 1.28 Mbps (0.64 Msps)
L R T peak Search
Mkr1 716.00000 MHz
Ref 25 dBm #Atten 0 dB -13.03 dBm
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Mo Peak Found
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HERMON LABORATORIES

Test specification: Section 27.53f, 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: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:

Plot 7.3.17 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency: 710.4 MHz
6-MHz channel: 710.0-716.0 MHz
Band edge: 709.9 - 710.0 MHz
Modulation: 16QAM
Bit rate: 2.56 Mbps (0.64 Msps)
0 Agllent R T TracenView
Mkr1 709.99325 MHz
Ref 25 dBm #Atten 0 dB 4347 dBm T
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Offst
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Min Hold
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#Res BW 30 kHz VBW 100 kHz Sweep 5 ms (401 pts)

Mo Peak Found

Plot 7.3.18 Spurious emissions at RF antenna connector, high channel band edge measurements

Frequency: 715.6 MHz
6-MHz channel: 710.0-716.0 MHz
Band edge: 716.0-716.1 MHz
Modulation: 16QAM
Bit rate: 2.56 Mbps (0.64 Msps)
L R T racenview
Mkr1 716.00000 MHz
Ref 25 dBm #Atten 0 dB -13.67 dBm
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Mo Peak Found
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HERMON LABORATORIES

Test specification: Section 27.53f, 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: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:

Plot 7.3.19 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency: 710.8 MHz
6-MHz channel: 710.0-716.0 MHz
Band edge: 709.9 - 710.0 MHz
Modulation: QPSK
Bit rate: 2.56 Mbps (1.28 Msps)
i IR R T Trace/View
Mkr1 709.99900 MHz
Ref 25 dBm #Atten 0 dB 17.95 dBm
Peak | Trace
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Offst
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Dl Max Hold
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Min Hold
Vi 52 [
s3 FC View
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Blank
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#Res BW 30 kHz VBW 100 kHz Sweep 5 ms (401 pts) i

Mo Peak Found

Plot 7.3.20 Spurious emissions at RF antenna connector, high channel band edge measurements

Frequency: 715.2 MHz
6-MHz channel: 710.0-716.0 MHz
Band edge: 716.0-716.1 MHz
Modulation: QPSK
Bit rate: 2.56 Mbps (1.28 Msps)
L R T racenview
Mkr1 716.00000 MHz
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Project: 16109 Page 24 of 87



H Report ID: VYYRAD_FCC.16109_rev1.doc
Date of Issue: December 2004

HERMON LABORATORIES

Test specification: Section 27.53f, 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: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:

Plot 7.3.21 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency: 710.8 MHz

6-MHz channel: 710.0-716.0 MHz

Band edge: 709.9 - 710.0 MHz

Modulation: 16QAM

Bit rate: 5.12 Mbps (1.28 Msps)
i IR R T Trace/View

Mkr1 709.99850 MHz
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Plot 7.3.22 Spurious emissions at RF antenna connector, high channel band edge measurements

Frequency: 715.2 MHz
6-MHz channel: 710.0-716.0 MHz
Band edge: 716.0-716.1 MHz
Modulation: 16QAM
Bit rate: 5.12 Mbps (1.28 Msps)
L R T racenview
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HERMON LABORATORIES

Test specification: Section 27.53f, 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: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:

Plot 7.3.23 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency: 711.6 MHz
6-MHz channel: 710.0 - 716.0 MHz
Band edge: 709.9 - 710.0 MHz
Modulation: QPSK
Bit rate: 5.12 Mbps (2.56 Msps)
i IR R T Trace/View
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Plot 7.3.24 Spurious emissions at RF antenna connector, high channel band edge measurements

Frequency: 714.4 MHz
6-MHz channel: 710.0 - 716.0 MHz
Band edge: 716.0 - 716.1 MHz
Modulation: QPSK
Bit rate: 5.12 Mbps (2.56 Msps)
L R T racenview
Mkr1 716.00200 MHz
Ref 25 dBm #Atten 0 dB -19.47 dBm
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HERMON LABORATORIES

Test specification: Section 27.53f, 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: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:

Plot 7.3.25 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency: 711.6 MHz
6-MHz channel: 710.0 - 716.0 MHz
Band edge: 709.9 - 710.0 MHz
Modulation: 16QAM
Bit rate: 10.24 Mbps (2.56 Msps)
i IR R T Trace/View
Mkr1 709.97975 MHz
Ref 25 dBm #Atten 0 dB 23.04 dBm
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Start 709.9 MHz Stop 710 MHz More
#Res BW 30 kHz VBW 100 kHz Sweep 5 ms (401 pts) i

Plot 7.3.26 Spurious emissions at RF antenna connector, high channel band edge measurements

Frequency: 714.4 MHz
6-MHz channel: 710.0 - 716.0 MHz
Band edge: 716.0 - 716.1 MHz
Modulation: 16QAM
Bit rate: 10.24 Mbps (2.56 Msps)
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HERMON LABORATORIES

Test specification: Section 27.53f, Radiated spurious emissions

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

Test mode: Compliance

Date:

11/28/2004 Verdict: PASS

Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % 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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Test specification: Section 27.53f, Radiated spurious emissions

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

Test mode: Compliance _—

Date: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:

Figure 7.4.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz range
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Figure 7.4.2 Setup for spurious emission field strength measurements in 30 MHz to 6.5 GHz range
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Test specification:

Section 27.53f, Radiated spurious emissions

Test procedure:

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

Test mode:

Compliance

Date:

11/28/2004

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1011 hPa

Relative Humidity: 40 %

Power Supply: 120 VAC

Remarks:

Figure 7.4.3 Setup for spurious emission field strength measurements in 1 to 7.5 GHz range
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Figure 7.4.4 Setup for substitution ERP measurements of spurious
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Test specification:

Section 27.53f, Radiated spurious emissions

Test procedure:

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

Test mode: Compliance _—

Date: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % 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:

TEST ANTENNA TYPE:

MODULATION:
MODULATING SIGNAL:

TRANSMITTER OUTPUT POWER SETTINGS:

TRANSMITTER OUTPUT POWER:

710.0 - 716.0 MHz

3m

0.8m

0.009 - 7500 MHz

Peak

= Resolution bandwidth

Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
QPSK

PRBS

Maximum

22 dBm at low frequency

22 dBm at high frequency

Frequency, Antenna RBW, Field strength, Limit, Margin, Verdict
MHz polarization kHz dB(uV/m) dB(uV/m) dB*
Low carrier frequency
0.0485 Vertical 0.20 73.71 84.4 -10.69 Pass
0.0978 Vertical 0.20 69.59 84.4 -14.81 Pass
66.4500 Vertical 120.00 34.77 84.4 -49.63 Pass
77.2750 Vertical 120.00 30.48 84.4 -53.92 Pass
99.6875 Vertical 120.00 46.74 84.4 -37.66 Pass
132.9250 Vertical 120.00 38.88 84.4 -45.52 Pass
165.9125 Vertical 120.00 36.11 84.4 -48.29 Pass
232.7125 Vertical 120.00 30.88 84.4 -53.52 Pass
710.4200 Vertical 120.00 34.61 84.4 -49.79 Pass
1093.8729 Vertical 1000.00 47.97 84.4 -36.43 Pass
High carrier frequency
0.0488 Vertical 0.20 76.04 84.4 -8.36 Pass
0.0978 Vertical 0.20 69.47 84.4 -14.93 Pass
33.2150 Vertical 120.00 28.30 84.4 -56.10 Pass
66.4450 Vertical 120.00 37.54 84.4 -46.86 Pass
99.4050 Horizontal 120.00 42.83 84.4 -41.57 Pass
132.7400 Vertical 120.00 39.04 84.4 -45.36 Pass
165.9875 Vertical 120.00 39.70 84.4 -44.70 Pass
259.9400 Horizontal 120.00 38.07 84.4 -46.33 Pass
389.8850 Vertical 120.00 38.47 84.4 -45.93 Pass
454.8663 Vertical 120.00 39.73 84.4 -44.67 Pass
597.5500 Vertical 120.00 38.37 84.4 -46.03 Pass
715.5550 Horizontal 120.00 48.22 84.4 -36.18 Pass
1095.4729 Vertical 1000.00 49.01 84.4 -35.39 Pass

*- Margin = Field strength of spurious — calculated field strength limit.
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Report ID: VYYRAD_FCC.16109_rev1.doc

Date of Issue: December 2004

Test specification:

Section 27.53f, Radiated spurious emissions

Test procedure:

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

Test mode:

Compliance

Date:

11/28/2004

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1011 hPa

Relative Humidity: 40 %

Power Supply: 120 VAC

Remarks:

Table 7.4.3 Substitution ERP of spurious test results

ASSIGNED FREQUENCY RANGE:
TRANSMITTER OUTPUT POWER:

TEST SITE:
TEST DISTANCE:

SUBSTITUTION ANTENNA HEIGHT:

DETECTOR USED:
VIDEO BANDWIDTH:

SUBSTITUTION ANTENNA TYPE:

710.0 - 716.0 MHz
22 dBm at low frequency
22 dBm at high frequency

OATS
3m

0.8 m
Peak

= 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(uV/m) | output, dBm %EEZ' loss, dB| dBm** dBm dB* erdic
Low carrier frequency
1420.35 Vertical 100 56.00 -50 6.18 2.56 -46.38 -13 -33.38 Pass
2130.575 Horizontal 100 56.30 -50 6.61 3.06 -46.45 -13 -33.45 Pass
High carrier frequency
143166 | Vertical 100 | 55.20 | -50 | 618 | 256 | -4638 | -13 | -33.38 | 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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Report ID: VYYRAD_FCC.16109_rev1.doc

Date of Issue: December 2004

Test specification:

Section 27.53f, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053,

TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance

Date: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:
Plot 7.4.1 Radiated emission measurements in 9 - 150 kHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(@]
RCTY DET: PERE
MEAS DET: PEAK OF AUG
MER 97.8 kH:
ES.53 dEulsm
LOG  REF 85.8 dBulsm
i@
dBs
RATH
18 dE
“v««w“
“NMVV““LJL atfhasd 2 1 , |
W] i
VR 5B i) bl
SCFC
ACORR
START 3.@ kHz STOP 13B8.8 kHz
RL v1F BEW CAB Hr AVG EW 3@B Hz SHP 18.3 csec

Plot 7.4.2 Radiated emission measurements in 9 - 150 kHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(@]
ACTY DET: PERE
MEAS DET: FERK OP ALG
MER 97.8 kH:
E9. 47 dBpls/m
%SD REF 859.@ oBuls/m
dBs
ATH
18 di
\-*\WWW
MMWJL“%WM ‘V“wwmmww¢w)ﬁwd |
ol
o s T
5C FC
ACORR

START 3.@ kHz
FL ®IF BW CAB Hr
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Date of Issue: December 2004

HERMON LABORATORIES

Test specification: Section 27.53f, Radiated spurious emissions

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

Test mode: Compliance _—

Date: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:

Plot 7.4.3 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(@]

RCTY DET: FERK

MEAS DET: FEAK OF AUG
MER 198 kHz
56,84 dEulsm

LOG  REF 85.8 dBuplsm
1B
dBs
ATH
1@ dE

\Anﬁ

50 FC |

oo P P

START 15@ kHz STOP 38.B@ MHz
RL ®*IF BW 3.8 kHz AVG BW 38 kHz SHWP .43 Eec

Plot 7.4.4 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(@]

RCTY DET: PEAK

MEAS DET: FEAK OF AUG
MKRE 198 kHz
56.78 dEuls/m

LOG  REF 83.8 dBulsm
1@
dBs
ATH
10 dB

VA 5B LS

=
5C FL e
RCORR Pheagan, |

e

START 158 kHz 3T0F 38,88 MHz
RL ®IF BW 3.B kHz AUG EW 3@ kHz WP E.H3 sec
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16109_rev1.doc

Date of Issue: December 2004

Test specification:

Section 27.53f, Radiated spurious emissions

Test procedure:

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

Test mode: Compliance _—
Date: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:
Plot 7.4.5 Radiated emission measurements in 30 - 1000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(@3] 19:27:57 HOU 25, 2@ AT
HRRKER ALTU DET: PEAK AT MR
989 HHz MERS DET: PERK OP RAUG P—
41.73 dBubsn MKR_98.9 MHz 1151
41.73 dBplsm
%gn REF 55.08 dBulsn PRLAMP (N HHEKEP
dBs
N ; PASS LINT | HHHKEE
@ de -
i \A‘%ﬂ [ J.l | WMFW r1
HEXT
g A P
A 5B HEXT PE
80 FL RIGH1
ALORR
HEXT PE
LEFT
START 38 @ MH: 510P 1.8088 OH: Nore
RL  7IF BW 128 kHz AUG BW 38 kHz SWP 389 msec 1 of P

Plot 7.4.6 Radiated emission measurements in 30 - 1000 MHz

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

Semi anechoic chamber
High

Vertical and Horizontal
3m

B3] 28:12:48 NDU 25, 2004 —
RT HER
START AOTY DET: PEAK
78.8 Hz MERS DET: PERK P AUG h00 10
MRR 7147 Mz | ) )
49,71 dEplsm
LO6  REF 55.8 oBubsn PREANE ON T EY
{n
e PASE L1NLI [ weicn
@ de I |l | I I *
n J" Rl .WWWWM -
Lt T AT e PAK
VR 5B HExT P
5 FE RIEHT
ALORR
HExT P
LEFT
START 30 @ MH: 310P 1.0008 GHr  More

RL ®IF BW 1T kHz
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16109_rev1.doc

Date of Issue: December 2004

Test specification:

Section 27.53f, Radiated spurious emissions

Test procedure:

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

Test mode:

Compliance

Date:

11/28/2004

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1011 hPa

Relative Humidity: 40 %

Power Supply: 120 VAC

Remarks:

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

TEST SITE:

Semi anechoic chamber

Low

Vertical and Horizontal
3m
() 21:15:83 hau 23, 20 HERSURE
AT HKER
REF LEWEL ACTY DETe PEAE
hd.H rJQ)'-.-'n MEAS OET: FLEE QF AUG
Mg 1,108 oo | LAY
97, 06 dBplen -
LOG  REF GR.B dBulse PROAHP OH un%EFE
1]
dBs
1193 —rr Hak
AR TPy e = e g HOLD A
[RTim Ty a
VIEW R
Uf 5B BLANE R
a0 FIL
ALORR
Trace
RE L
STRRT 1. 0EA Gi: S10F 6.589 GHr Hore
RL  MIF BW 1.8 BH7  RAUG BN 3 HH; GG BB msec 8 of 3

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:
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(M%) 21 B2:19 WO 25, 2@l

h10P
5.888 [Hz

LoE  REF GB.@ dBulin
1a

Semi anechoic chamber

High
Vertical and Horizontal
3m

ACTV DLTs PERK
HERS

QC7: PERE DPF RUG
HER 1_1EB GHy
46,60 dBylsn

FREEHF DN

dhs

FRES [T

it e

1ATH
A ok i *d‘P*MLAJ_km}ﬂ;ﬁuJ

e A

E——y

UA 5B

i FL
ALORA

STRERT 1, H@d Giz
Rl HIF BW 1.9 MHz

BAUG BH 3 NH7

E10P B.5ER GHy
SWP B0.E ngec

HEASLRE
A1 HeR

A0 TO

LLERR
WRITE A

HRX
HOLO R

UIEM fi

BLANE R

Irace
BEC
Hore

1 of 3

Plot 7.4.7 Radiated emission measurements in 1 — 6.5 GHz range

Plot 7.4.8 Radiated emission measurements in 1 — 6.5 GHz range

LI5T
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Report ID: VYYRAD_FCC.16109_rev1.doc

Date of Issue: December 2004

Test specification:

Section 27.53f, Radiated spurious emissions

Test procedure:

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

Test mode:

Compliance

Date: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:
Plot 7.4.9 Radiated emission measurements in 6.5 — 8 GHz range
TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
MK: 7.6430GHz - &1.5dBm
F: &.50G- 8.00GH=z RL:- 23 dBm 10dB 2-

REW:100kHz VBW: 3MH=z SWP: 90mS/@ ATT:10dB@

Limit: 84.4 — (4.75 + 2.39 + 5.33 + 37.7 - 38.84) = 73.07 dBuV/m, where
4.75 and 2.39 are cable losses, 5.33 is quadruplexer factor, 37.7 is amplifer gain, 38.84 is antenna factor.

73.07 dBpV/m — 107 = -33.07 dBm

Plot 7.4.10 Radiated emission measurements in 6.5 — 8 GHz range

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
MK: 7.5560GHz - 6£1.8dBm
F: 6.50G- 8.00GH=z RL:- 23 dBm 10dB 2-
RBW:100kH=z VEW: éHEz SWP: 90mS/@ ATT:10d4BE

Limit: 84.4 — (4.75 + 2.39 + 5.33 + 37.7 - 38.84) = 73.07 dBuV/m, where
4.75 and 2.39 are cable losses, 5.33 is quadruplexer factor, 37.7 is amplifer gain, 38.84 is antenna factor.

73.07 dBpV/m — 107 = -33.07 dBm
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16109_rev1.doc

Date of Issue: December 2004

Test specification:

Section 27.53f, Radiated spurious emissions

Test procedure:

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

Test mode: Compliance _—
Date: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1011 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:
Plot 7.4.11 Radiated emission measurements at the 2"¢ harmonic of low channel

TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY: 710.4 MHz

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE:
(i)

3m

HERSURE
ACTY OET: PERK A1 TR
HERS OET: FERE GF AUG
MER 1. 4E@415 GH: HDE]LQ
YA. 88 dBulsn

LOG  REF 7B.@ dBplsn FRERMP 0N LM g
i on OrF
dBs

1ATH HRRGIN 1

@ dE CHpOFES

LAT TEST

et b ot Yo L . 0N DEF

HA 5E DELETE

SCFC LIMIT
RCORR

EOIT

LIMIT

CEWTER 1 YP@YEZ GHz SFAN 3. BE@ MHz Previous

RL  #IF EMW 1B@ kHz RAVG BH 3 MHz SHF £@.8 nsec Henu

Plot 7.4.12 Radiated emission measurements at the 2"* harmonic of high channel

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

ST0F
1.436859 OHz

Semi anechoic chamber
715.6 MHz

Vertical and Horizontal
3m

HERSURE

ACTY DET: PERK AT MR

MERS DOET: FERK OF AWG
MER 1.43166 (Hz HDE]AQ
45.50 dBplsm

LOG AEF GB.@ dEulsn FREAMF ON HHEKEP
18
dBs

i HRR¥ER

g ok *

L s ,A.LMMJI \'\ i, o 't WEX]

PERK

MR 5B HEXT PK

S0 FC RIEGHT

ACORR
HEXT PK
LEFT

START 1.42639 GHz
L ®IF EW 1BB kHz
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16109_rev1.doc

Date of Issue: December 2004

Test specification:

Section 27.53f, Radiated spurious emissions

Test procedure:

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

Test mode:

Compliance

Date:

11/28/2004

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1011 hPa

Relative Humidity: 40 %

Power Supply: 120 VAC

Remarks:

Plot 7.4.13 Radiated emission measurements at the 3" harmonic of low channel

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 16109

Semi anechoic chamber

710.4 MHz
Vertical and Horizontal
3m
[ NERSURE
HRRKER ACTY DET: PERAK AT Mk
2. 130ERR [H: MEAS DET: PEAK OF AUG W00 10
38.71 dBulsn HER 2. 1386EE GHz L1351
0.7 dEplsm
LOG  AEF BB, A dBulsn FREANE ON "HQKEP
im
dBs
L +HE?HEEE
@ ok
WMM%WW‘\'_&AM e it
HARKER
$CF STER
HA 3B MARKER o
SLFC SPAK
RLORR
HRRKER
+HINIHUN
CENTER 7 1306BE GHz SFAN 5.B0E NHz Nore

L ®IF EMW 1BB kHz RAVG EW 3 MHz

SHF ©B.B msec fof ¢
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H Report ID: VYYRAD_FCC.16109_rev1.doc
Date of Issue: December 2004

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: 11/23/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 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.16109_rev1.doc

Date of Issue: December 2004

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: 11/23/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 42 % Power Supply: 120 VAC
Remarks:

Table 7.5.2 Frequency

ASSIGNED FREQUENCY RANGE:

NOMINAL POWER VOLTAGE:

TEMPERATURE STABILIZATION PERIOD:
POWER DURING TEMPERATURE TRANSITION:

RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:
FREQUENCY SPAN:

SPECTRUM ANALYZER MODE:

stability test results

710.0 - 716.0 MHz

120 VAC (102 VAC - 138 VAC)

20 min
Off

100 Hz
100 Hz
10.0 kHz
Counter

MODULATION: Unmodulated
T, oc| Voltage, Frequency, Hz Positive | Negative frexlae);cy fre:ﬁl:ncy
\) drift, Hz | drift, Hz h ;
Startup | 1"min | 3"min | 5"min | 10" min el o2 ] clud s
Low frequency
-30 | Nominal | 710401092 | 710399922 | 710399831 | 710399710 | 710399645 1632 0
-20 | Nominal | 710400100 NA NA NA 710399713 640 0
-10 | Nominal | 710399524 NA NA NA 710400300 840 0
0 Nominal | 710400138 | 710400304 | 710400314 | 710400310 | 710400284 854 0
10 | Nominal | 710400345 NA NA NA 710399489 885 0
20 +15% 710399944 NA NA NA 710399877 484 0 1632 45
20 | Nominal | 710399740 NA NA NA 710399460 280 NA
20 -15% 710399757 NA NA NA 710399984 524 0
30 | Nominal | 710399667 | 710399415 | 710399874 | 710400058 | 710400375 915 45
40 | Nominal | 710400453 NA NA NA 710400599 1139 0
50 | Nominal | 710400702 NA NA NA 710400580 1242 0
High frequency
-30 | Nominal | 715600017 | 715599854 | 715599759 | 715599684 | 715599625 187 205
-20 | Nominal | 715599832 NA NA NA 715599610 2 220
-10 | Nominal | 715599491 NA NA NA 715600351 521 339
0 Nominal | 715599892 | 715600331 | 715600305 | 715600260 | 715600033 501 0
10 ]| Nominal | 715600247 NA NA NA 715599652 417 178
20 +15% 715599584 NA NA NA 715599874 44 246 844 339
20 | Nominal | 715599608 NA NA NA 715599830* NA 222
20 -15% 715599621 NA NA NA 715599846 16 209
30 | Nominal | 715600568 | 715599727 | 715599977 | 715600107 | 715600318 738 103
40 | Nominal | 715600674 NA NA NA 715600588 844 0
50 | Nominal | 715600403 NA NA NA 715600228 573 0
* - Reference frequency
Table 7.5.3 Transmitter operating range including frequency drift
6-MHz channel, | Measured 26 dBc point, Frequency drift, Hz 26 dBc point including | /o .
MHz MHz Positive Negative frequency tolerance, MHz
710.0-716.0 710.0275 — 715.98453 1632 339 710.027161 — 715.986162 Pass
Reference numbers of test equipment used
[ HL0278 | HL0493 | HL1097 | HL1204 | HL1653 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: VYYRAD_FCC.16109_rev1.doc
Date of Issue: December 2004

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: 11/23/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 42 % Power Supply: 120 VAC

Remarks:
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Plot 7.5.1 Band edge emission at low frequency

Band edge: Left
Symbol rate: 0.320 Msps
- Agilent R T Marker
Mkr1 710.0275 MHz
Ref54.15 dBmV Atten 0 dB  Ext PG 50 dB 28.59 dBmV
Peak Select Warker
Log
10 {‘ TR P ,.‘N‘\ B
Gl % \ Mormal
1
| Delta
\ Delta Pair
\H\ka (Tracking Ref)
Ll iy o Ref Delta
M1 S2
53 FC Span Pair
m Span Center
Off
More
Center 710.2 MHz Span 1 MHz 10f2

#Res BW 10 kHz VBW 10 kHz Sweep 12.88 ms {01 pts)
CASTATEODS

Plot 7.5.2 Band edge emission at low frequency

Band edge: Left
Symbol rate: 0.640 Msps
i Agllent R T Marker
Mkr1 710.2350 MHz
Ref54.47 dBmY Atten 0 dB__ Ext PG 50 dB 20.7 dBmv
Peak Select Marker
3
Log
10 / P e Lot «J\ [
db % Normal
/ Delta
J{ ] Delta Pair
(Tracking Ref)
brrtoco] o] | REF Delta
M1 S2
S3 FC Span Pair
AR Span Center
Off
Center 710.4 MHz Span 1 MHz 1M?£e
#Res BW 10 kHz VBW 10 kHz Sweep 12.88 ms @01 pts) "
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Report ID: VYYRAD_FCC.16109_rev1.doc
Date of Issue: December 2004

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: 11/23/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 42 % Power Supply: 120 VAC

Remarks:

Project: 16109

Plot 7.5.3 Band edge emission at low frequency

Band edge: Left
Symbol rate: 1.280 Msps
- Agilent R T Marker
Mkr1 710.0575 MHz
Ref60.33 dBmV Atten 0 dB  Ext PG 50 dB 36.16 dBmY
P Select Warker
eak
Log =
10 f PRV IR o
Gl f \ Mormal
/ \ Delta
/ \ Delta Pair
(Tracking Ref)
b Ref Delta
M1 S2
53 FC Span Pair
m Span Center
Off
Center 710.8 MHz Span 3 MHz 1”‘?;‘9
#Res BW 30 kHz VBW 30 kHz Sweep 5 ms (401 pts) o

Plot 7.5.4 Band edge emission at low frequency

Band edge: Left
Symbol rate: 2.560 Msps
i Agllent R T Marker
Mkr1 710.1875 MHz
Ref60.39 dBmY Atten 0 dB__ Ext PG 50 dB 33.76 dBmy
Peak Select Marker
Log
e I IRUEAES R [
db ‘}{ Mﬂ\ Normal
Delta
\ Delta Pair
NJ \ (Tracking Ref)
Ref Delta
M1 S2
S3 FC Span Pair
AR Span Center
Off
Center 711.6 MHz Span 5 MHz 1M?£e
#Res BW 30 kHz VBW 30 kHz Sweep 7.158 ms @01 pts) "
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Plot 7.5.5 Band edge emission at high frequency
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Plot 7.5.6 Band edge emission at high frequency
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Plot 7.5.7 Band edge emission at high frequency
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Plot 7.5.8 Band edge emission at high frequency
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Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date:

11/23/2004

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1012 hPa

Relative Humidity: 42 %

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. The test results are provided in Table 7.6.2 and associated plots.

Table 7.6.1 Occupied bandwidth limits

Assigned frequency, MHz

Modulation envelope reference points*, dBc

710.0-716.0

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: 16109
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DETECTOR USED:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:

Table 7.6.2 Occupied bandwidth test results

MODULATION ENVELOPE REFERENCE POINTS:

MODULATING SIGNAL:

Peak hold
30 kHz
30 kHz
26 dBc
PRBS

Carrier frequency, MHz

Occupied bandwidth, MHz

Bit rate: 5.12 Mbps / Symbol rate: 2.56 Msps / Modulation: QPSK

711.6 2.7240

713.0 2.8125

714.4 2.8000
Bit rate: 10.24 Mbps / Symbol rate: 2.56 Msps / Modulation: 16QAM

713.0 2.7375
Bit rate: 5.12 Mbps / Symbol rate: 1.28 Msps / Modulation: 16QAM

713.0 1.4250
Bit rate: 2.56 Mbps / Symbol rate: 1.28 Msps / Modulation: QPSK

713.0 | 1.4500
Bit rate: 2.56 Mbps / Symbol rate: 0.64 Msps / Modulation: 16QAM

713.0 0.7500
Bit rate: 1.28 Mbps / Symbol rate: 0.64 Msps / Modulation: QPSK

713.0 0.7500
Bit rate: 1.28 Mbps / Symbol rate: 0.32 Msps / Modulation: 16QAM

713.0 | 0.4200
Bit rate: 0.64 Mbps / Symbol rate: 0.32 Msps / Modulation: QPSK

713.0 0.4175

The “Bit rate 5.12 Mbps / Symbol rate 2.56 Msps / Modulation: QPSK” was used for full measurements as the worst case.

Reference numbers of test equipment used

[ HLO0278 | HL 0493

HL1097 | HL 1204

HL 1653 |

Full description is given in Appendix A.

Project: 16109
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Plot 7.6.1 Occupied bandwidth test results at mid frequency

Band edge: Left
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Plot 7.6.2 Occupied bandwidth test results at mid frequency

Band edge: Right
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Plot 7.6.3 Occupied bandwidth test results at mid frequency

Band edge: Left
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Plot 7.6.4 Occupied bandwidth test results at mid frequency

Band edge: Right
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Plot 7.6.5 Occupied bandwidth test results at low frequency

Band edge: Left
Bit rate: 5.120 Mbps
Symbol rate: 2.560 Msps
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Plot 7.6.6 Occupied bandwidth test results at low frequency

Band edge: Right
Bit rate: 5.120 Mbps
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Plot 7.6.7 Occupied bandwidth test results at high frequency

Band edge: Left
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Plot 7.6.8 Occupied bandwidth test results at high frequency

Band edge: Right
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Plot 7.6.9 Occupied bandwidth test results at mid frequency

Band edge: Left
Bit rate: 5.120 Mbps
Symbol rate: 1.280 Msps
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Plot 7.6.10 Occupied bandwidth test results at mid frequency

Band edge: Right
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Plot 7.6.11 Occupied bandwidth test results at mid frequency

Band edge: Left
Bit rate: 2.560 Mbps
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Plot 7.6.12 Occupied bandwidth test results at mid frequency

Band edge: Right
Bit rate: 2.560 Mbps
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Plot 7.6.13 Occupied bandwidth test results at mid frequency
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Plot 7.6.14 Occupied bandwidth test results at mid frequency
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Plot 7.6.15 Occupied bandwidth test results at mid frequency

Band edge: Left
Bit rate: 1.280 Mbps
Symbol rate: 0.640 Msps
Modulation: QPSK
- Agilent R T Marker
Mkr1 712.6250 MHz
Ref8.58 dBm Atten 0 dB__ Ext PG 0 dB 18 dBm
Peak Select Warker
Log PP Y
10 Y \ [
Gl % \ Mormal
j \ Delta
f 5
f Delta Pair
J \ (Tracking Ref)
Ref Delta
M1 s7 i Pt | [
53 FC Span Pair
m Span Center
Off
PA =
Center 713 MHz Span 3 MHz 1”‘?;‘9
#Res BW 30 kHz #VBW 3 MHz Sweep 5 ms (401 pts) o

Plot 7.6.16 Occupied bandwidth test results at mid frequency
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Plot 7.6.17 Occupied bandwidth test results at mid frequency
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Plot 7.6.18 Occupied bandwidth test results at mid frequency

Band edge: Right
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Plot 7.6.19 Occupied bandwidth test results at mid frequency
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Plot 7.6.20 Occupied bandwidth test results at mid frequency
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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: 16109

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
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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 . Measured . . .
MHz | emission, emission Limit, | Margin, emission Limit, | Margin, | LineID Verdict
dB(uV) > | dB(uV) dB* > | dB(uV) dB*
dB(uV) dB(uV)
0.151110 42.57 37.66 65.95 -28.29 13.75 55.95 -42.20
0.507025 43.68 39.99 56.00 -16.01 23.38 46.00 -22.62
0.807073 42.96 37.86 56.00 -18.14 24.02 46.00 -21.98 L1 Pass
2.921490 43.73 40.71 56.00 -15.29 27.19 46.00 -18.81
15.379675 36.63 34.90 60.00 -25.10 30.86 50.00 -19.14
23.128950 36.75 34.57 60.00 -25.43 29.58 50.00 -20.42
0.182786 45.41 40.31 64.40 -24.09 29.36 54.40 -25.04
0.358750 42.66 39.51 58.82 -19.31 26.00 48.82 -22.82
0.501750 42.69 39.25 56.00 -16.75 21.99 46.00 -24.01 L2 Pass
1.614863 40.91 37.28 56.00 -18.72 22.44 46.00 -23.56
17.692925 48.19 47.07 60.00 -12.93 46.26 50.00 -3.74
18.244548 47.86 46.41 60.00 -13.59 45.77 50.00 -4.23

*- Margin = Measured emission - specification limit.

Reference numbers of test equipment used
[ HLO0163 | 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:

11/25/2004

Verdict: PASS

Temperature: 23 °C

Air Pressure: 1012 hPa

Relative Humidity: 40 % Power Supply: 120 VAC

Remarks:

Plot 8.1.1 Conducted emission measurements

LINE: L1
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Plot 8.1.2 Conducted emission measurements
LINE: L2
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: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1016 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:
8.2 Radiated emission measurements
8.21 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: Limsz = Lims1 + 20 log (S1/S>),
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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Date of Issue: December 2004

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:

11/28/2004

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1016 hPa

Relative Humidity: 40 %

Power Supply: 120 VAC

Remarks:

Figure 8.2.1 Setup for radiated emission measurements in anechoic chamber, table-top EUT
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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: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1016 hPa Relative Humidity: 40 % 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: SEMI ANECHOIC CHAMBER
TEST DISTANCE: 3m
DETECTORS USED: PEAK / QUASI-PEAK
FREQUENCY RANGE: 30 MHz - 1000 MHz
RESOLUTION BANDWIDTH: 120 kHz
Frequency I?ea_k Measured pestRek Antenna Ant_enna Turr.l-_table .
' | emission, oSt Limit, Margin, N height, | position**, | Verdict
MHz dB(uV/m) emission, dB(uVim) dB* polarization m degrees
dB(uV/m) W
Low frequency channel
66.450000 34.77 32.96 40.00 -7.04 Vertical 1.0 173
77.275000 30.48 22.12 40.00 -17.88 Vertical 1.0 102
99.687500 46.74 43.00 43.50 -0.50 Vertical 1.0 168
132.925000 38.88 36.67 43.50 -6.83 Vertical 1.0 335 Pass
165.912500 36.11 33.66 43.50 -9.84 Vertical 1.0 261
232.712500 30.88 27.43 46.00 -18.57 Vertical 1.0 124
710.420000 34.61 30.55 46.00 -15.45 Vertical 1.0 315
| High frequency channel
33.215000 28.30 26.05 40.00 -13.95 Vertical 1.0 360
66.445000 37.54 35.66 40.00 -4.34 Vertical 1.0 89
99.405000 42.83 39.70 43.50 -3.80 Horizontal 2.6 149
132.740000 39.04 35.39 43.50 -8.11 Vertical 1.0 360
165.987500 39.70 37.17 43.50 -6.33 Vertical 1.0 274 Pass
259.940000 38.07 33.73 46.00 -12.27 Horizontal 1.0 360
389.885000 38.47 35.42 46.00 -10.58 Vertical 1.0 316
454.866250 39.73 36.72 46.00 -9.28 Vertical 1.0 100
597.550000 38.37 35.27 46.00 -10.73 Vertical 1.0 49
715.555000 48.22 42.83 46.00 -3.17 Horizontal 1.0 293
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, P height, | position**, | Verdict
MHz dB(uV/m) emission, dB(uV/m) dB* polarization m degrees
dB(uV/m) W
Low frequency channel
1093.87292 | 4797 | 3241 | 5400 | -2159 | vertica | 10 | 291 | Pass
| High frequency channel
109547292 | 49.01 | 3738 | 5400 | -16.62 | Vertcaa | 10 | 323 | Pass
*- Margin = Measured emission - specification limit.
**- EUT front panel refer to 0 degrees position of turntable.
Reference numbers of test equipment used
HL 0465 HL 0521 HL 0589 HL 0593 HL 0594 HL 0604 HL 1004 HL 1424

HL 2009 HL 2432
Full description is given in Appendix A.
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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: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1016 hPa Relative Humidity: 40 % 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 high frequency channel,

TEST SITE:

TEST DISTANCE:
EUT OPERATING MODE:
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horizontal and vertical antenna polarization
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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: 11/28/2004 Verdict: PASS
Temperature: 23 °C Air Pressure: 1016 hPa Relative Humidity: 40 % Power Supply: 120 VAC
Remarks:

Plot 8.2.3 Radiated emission measurements in 1000 — 6500 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 8.2.4 Radiated emission measurements in 1000 — 6500 MHz range at high frequency channel,
horizontal and vertical antenna polarization

TEST SITE:

TEST DISTANCE:
EUT OPERATING MODE:
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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:

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

Project: 16109

Spectrum
analyzer

Page 66 of 87



H Report ID: VYYRAD_FCC.16109_rev1.doc
Date of Issue: December 2004

HERMON LABORATORIES

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: 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
Frequency, MHz Spurious emission, dBm Limit, dBm Margin, dB Verdict
Low channel: 743.0 MHz
52.73 -69.75 -12.75 Pass
249.47 -68.30 -11.3 Pass
902.99 -68.70 -11.7 Pass
938.69 -68.84 -57.0 -11.84 Pass
1054.46 -68.99 -11.99 Pass
1266.55 -69.54 -12.54 Pass
1463.45 -69.86 -12.86 Pass
High channel: 745.125 MHz
36.80 -68.83 -11.83 Pass
249.47 -68.14 -11.14 Pass
177.86 -69.41 57.0 -12.41 Pass
746.50 -69.16 -12.16 Pass
942.00 -65.90 -8.9 Pass
1403.00 -69.08 -12.08 Pass

Reference numbers of test equipment used
[ HL1476 | HL1651 | HL1653 |
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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Plot 8.3.2 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-05
0446 | Antenna, Loop active, 10kHz-30MHz EMCO 6502 2857 28-Jun-05
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-05

0594 | Turn Table for anechoic chamber HL TT-WDCH1 102 27-Jan-05
flush mount d=1.2 m Pneumatic

0604 | Antenna BiconiLog Log-Periodic/T EMCO 3141 9611-1011 10-Jan-05
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-05

GHz, 20 dB 07

1200 | Quadruplexer 1-12 GHz (1-2 GHz; Elettronica S.p.A. - UE 84 D/00240 10-Feb-05

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

1204 | One phase Voltage regulator, 2kVA, HL TDGC-2 99 04-Jun-05

0-250V

1424 | Spectrum Analyzer, 30 Hz- 40 GHz Agilent Technologies 8564EC 3946A00219 30-Aug-05

(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-05
1651 | Attenuators Set (2, 3, 5, 20 dB), M/A-COM 2082 1651 03-Jan-05
DC-18 GHz
1653 | Analyzer EMC 9 kHz - 1.5 GHz Agilent Technologies E7401A US39440281 06-Feb-05
(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-05
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-05
Limited 1500-KPS
2432 | Antenna, Double-Ridged Waveguide EMC Test Systems 3115 00027177 02-Jul-05
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: 2003 Miscellaneous wireless communications services

47CFR part 1: 2003 Practice and procedure

47CFR part 2: 2002 Frequency allocations and radio treaty matters; general rules and regulations
47CFR part 15 subpart B: 2003 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

ANSI| C63.4: 2001 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: 16109

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

Date of Issue: December 2004

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

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

Project: 16109

Page 75 of 87



H Report ID: VYYRAD_FCC.16109_rev1.doc
Date of Issue: December 2004

HERMON LABORATORIES

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

Calibration data

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

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 RF, 6m, model: M17/167 MIL-C-17, serial number 1502 (HL 1502)
Calibration data (0.1 — 1000 MHz)

Set, Measured, Tolerance Measured
No. Parameter Deviation |(specification),| uncertainty

MHz dB dB dB

1 0.1 0.02

2 1 0.07

3 3 0.15

4 5 0.17

5 10 0.26

6 30 0.43

7 Attenuation 50 0.57 NA NA +0.12

8 80 0.72

9 100 0.81

10 300 1.48

11 500 2.00

12 800 2.70

13 1000 3.09
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Cable RF, 8m, model: M17/167 MIL-C-17, serial number 1510 (HL 1510)
Calibration data (0.1 — 1000 MHz)

Set, Measured, Tolerance Measured
No. Parameter Deviation |(specification),| uncertainty

MHz dB dB 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 Attenuation 50 0.58 NA NA +0.12

8 80 0.69

9 100 0.82

10 300 1.48

11 500 2.01

12 800 2.65

13 1000 3.12
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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
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(@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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