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1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Alvarion Ltd.

Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

21A Habarzel street, Ramat Hachayal, Tel Aviv 69710, Israel

+972 3645 7859
+972 3645 6222

sergiu.iordanescu@alvarion.com

Mr. Sergiu lordanescu

2 Equipment under test attributes

Product name:
Product type:
Model(s):
Serial number:

Receipt date

WiIMAX base station
Transceiver

BreezeMAX Extreme 5.3GHz

90047967 - RF head 1 (with antenna 1),
90047969 - RF head 2 (with antenna 2)

9/1/2009

3 Manufacturer information

Manufacturer name:
Address:
Telephone:

Fax:

E-Mail:

Contact name:

4 Test details

Project ID:
Location:

Test started:
Test completed:

Test specification(s):

Alvarion Ltd.

21A Habarzel street, Ramat Hachayal, Tel Aviv 69710, Israel

+972 3645 7859
+972 3645 6222

sergiu.iordanescu@alvarion.com

Mr. Sergiu lordanescu

19997

Hermon Laboratories Ltd. Harakevet Industrial Zone, Binyamina 30500, Israel

9/1/2009
11/13/2009

FCC 47CFR Part 15 subpart E; subpart B
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5 Tests summary

Test Status
FCC Section 15.407(a)(2), Occupied 26 dB bandwidth Measured
FCC Section 15.407(a)(2), Maximum peak output power Pass
FCC Section 15.407(a)(2), Peak power spectral density Pass
FCC Section 15.407(a)(6), Ratio of the peak excursion of the modulation envelope Pass

to the peak transmit power
FCC Section 15.407(b)(2), Unwanted radiated emission Pass
FCC Section 15.407(b)(2), Unwanted conducted emission Pass
FCC Section 15.407(b)(6), 15.207, Conducted emission Pass
FCC Section 15.407(f), RF exposure Pass
FCC Section 15.407(g), Frequency stability Pass

The results obtained indicate that the product under test complies in full with the requirements tested.
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. L. Markel, test engineer November 13, 2009 K\
Reviewed by: | Mrs. M. Cherniavsky, certification engineer November 23, 2009 &L«A/
Approved by: | Mr. M. Nikishin, EMC and Radio group leader December 9, 2009 %f/
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6 EUT description

6.1 General information

The EUT, base station, is a part of BreezeMAX Extreme 5.3GHz high capacity, IP services oriented Broadband
Wireless Access system. The BreezeMAX Extreme 5.3GHz is digital modulated TDD system which contains a base
station unit and a subscriber unit.

The basic base station system configuration is all outdoor-box configurations that contain a power supply,
a MODEM and the radio part.

6.2 EUT modules and sub-assemblies

Description Manufacturer Model or P/N Hardware rev. Serial number
AC power adaptor PS1126-01 0525B5570 A A30906120564

6.3 EUT options/configurations

Number Operating mode description

Transmit MIMO transmitting mode via both Tx chains/SISO transmit mode via each chain

Option 1 EUT powered via AC power adaptor 120 VAC to 55VDC

Option 2 EUT powered via external 48VDC PS

6.4 Ports and lines
Port Port Cable Indoor /
type description Conn. from Conn. to Qty. | Cable type length | outdoor
RF Antenna Base station Termination 2 Coax NA Outdoor
RF GPS | Antenna GPS Base station Antenna 1 Coax 15m Outdoor
external
. Base station Base station .

Signal GPS In/Out (GPS Out) (GPS In) 1 Shielded 2m Outdoor
Option 1

Power AC power AC mains Power adaptor 1 Unshielded | 1.5 m Indoor

Signal DATA/DC Power adaptor Base station 1 Shielded 3m Outdoor

Power DC power Base station (DC in) Open circuit 1 Shielded 20 m Outdoor

Signal Ethernet Power adaptor Laptop 1 Unshielded 10m Indoor
Option 2

Power DC power 48 VDC supply Ba(sgétiit;on 1 Shielded 20 m Outdoor

Signal Ethernet Base station Laptop 1 Shielded 10m Outdoor

6.5 Support and test equipment
Description Manufacturer Model number Serial number
Laptop Lenovo T60 L3-DZK37-07/01
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6.6 Operating frequencies

Source Frequency, MHz
Tx/Rx 5260.0 - 5340.0
LO 4440.0 — 4540.0

6.7 Changes made in the EUT

To withstand the standard requirements the following changes were implemented in the EUT:

1) An absorber material was installed around the RF head connector as shown in Photograph 6.7.1;

2) The 10 MHz clock of GPS synchronization was disabled.

It is manufacturer responsibility to implement the change in the production version of the EUT. In any case the test
report applies to the tested item only.

Photograph 6.7.1 RF head connector
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6.8 Test configuration

Report ID: ALVRAD_FCC.19997_20131.doc

Date of Issue: 9/24/2009

Option 1
Antenna Antenna
() ()
Ant. 2
Ant. 1
Base Antenna
Station
TG epsinGpsou 2O AC power
(0] (| (]}
DATA D IN/OUT Power adaptor (]
— Loop
- Ethernet]
o.C
— DATA/DC
—IEUT
Auxiliary equipment

Power adaptor
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Option 2

Antenna Antenna
((97) (t0))
Ant. 2
Ant. 1
GPS
Baee Antenna
Station
GPS Ant. out GPS In GPS Out DC In
(0] (] [
DATA DE IN/OUT
== Loop
7 DATA/DC
4 EUT
Auxiliary equipment

48 VDC PS
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6.9

Report ID: ALVRAD_FCC.19997_20131.doc

Transmitter characteristics

Date of Issue: 9/24/2009

Type of equipment

\' 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
\' 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

5250.0 — 5350.0 MHz

Operating frequency range

5260.0 — 5340.0 MHz for 5 MHz EBW
5265.0 — 5335.0 MHz for 10 MHz EBW

RF channel spacing

2.5 MHz for 5SMHz BW, 5MHz for 10MHz BW

: At transmitter 50 Q RF output connectors 18.75 dBm in SISO mode
Maximum rated output power 18.45 dBm in MIMO mode
No
continuous variable
Is transmitter output power variable? \ stepped variable with 1dB
\' Yes stepsize

minimum RF power 0 dBm

maximum RF power 18.75 dBm
Antenna connection

unique coupling standard connector \" Integral |V with temporary RF connector

without temporary RF connector

Antennals technical characteristics

Type

Manufacturer

Model number

Gain

Integral antenna, dual slant

PCTEL, Inc.

AN1428-02

14.5 dBi

External sector antenna

MTI Wireless Edge, Ltd.

AL-484032/NV

17 dBi, feeder loss 0.7 dB

External omni directional antenna

MTI Wireless Edge, Ltd.

AL-462008/N

9.5 dBi, feeder loss 0.7 dB

Omni directional antenna

MTI Wireless Edge, Ltd.

MT-481003/NV

5.5+1 dB, feeder loss 0.7 dB

Transmitter 99% power bandwidth

5 MHz

, 10 MHZz

Transmitter aggregate data rate/s

9.36 Mbps @ 64QAM5/6 for SMHz BW; 18.72 Mbps @ 64QAMS5/6 for 10MHz BW

Transmitter aggregate symbol (baud) rate/s

1.56 Msps @ 64QAMS/6 for 5SMHz BW; 3.12 Msps @ 64QAMS/6 for 10MHz BW

Type of modulation

QPSK, 16QAM, 64QAM

Type of multiplexing OFDMA
Modulating test signal (baseband) PRBS
Maximum transmitter duty cycle in normal use 60 % | TX ONtime | 3 msec | Period 5 msec
Transmitter duty cycle supplied for test 100 % | Tx ON time | Period
Transmitter power source
Nominal rated voltage | Battery type

\' DC Nominal rated voltage 48 V (option 2)

\'4 AC mains Nominal rated voltage 120 V (option 1) | Frequency 60 Hz
Common power source for transmitter and receiver \' yes no

Page 10 of 332




Report ID: ALVRAD_FCC.19997_20131.doc
I—II_ Date of Issue: 9/24/2009

HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), 26 dB bandwidth

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode: Compliance s
Date & Time: 9/21/2009 3:58:40 PM Verdict: PASS

Temperature: 25°C Air Pressure: 1015 hPa Relative Humidity: 40 % | Power Supply: 120 VAC

Remarks:

71

7141

71.2

7.1.2.1
7.1.2.2
71.23

Transmitter tests according to 47CFR part 15 subpart E requirements

The 26 dB bandwidth

General

This test was performed to measure 26 dB bandwidth of the EUT carrier frequency. Specification test limits are
given in Table 7.1.1.

Table 7.1.1 The 26 dB bandwidth limits

Assigned frequency, MHz | Modulation envelope reference points*, dBc Minimum bandwidth, kHz

5250.0 — 5350.0 26.0 NA

* - Modulation envelope reference points provided in terms of attenuation below the peak of modulated carrier.

Test procedure

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

The EUT was set to transmit modulated carrier.

The transmitter minimum 26 dB bandwidth was measured with spectrum analyzer RBW=1% of EBW as frequency
delta between reference points on modulation envelope and provided in Table 7.1.2 and the associated plots.

Figure 7.1.1 The 26 dB bandwidth test setup

Spectrum

EUT »  Attenuator
analyzer
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Test specification: FCC section 15. 407(a)(2), 26 dB bandwidth

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode: Compliance .

Date & Time: 9/21/2009 3:58:40 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1015 hPa Relative Humidity: 40 % | Power Supply: 120 VAC
Remarks:

Table 7.1.2 The 26 dB bandwidth test results

ASSIGNED FREQUENCY BAND: 5250.0 — 5350.0 MHz
DETECTOR USED: Peak
SWEEP MODE: Single
SWEEP TIME: Auto
RESOLUTION BANDWIDTH: 1% of the EBW
VIDEO BANDWIDTH: 3000 kHz
MODULATION ENVELOPE REFERENCE POINTS: 26 dBc
MODULATING SIGNAL: PRBS
EBW: 5 MHz
Carrier frequency, MHz | Modulation | 26 dB bandwidth, MHz
Low frequency
5260.00 | 64QAM | 4.905
Mid frequency
5300.00 | 64QAM | 4.905
High frequency
5340.00 | 64QAM | 4.905
EBW: 10 MHz
Carrier frequency, MHz | Modulation | 26 dB bandwidth, MHz
Low frequency
5265.00 | 64QAM | 9.51
Mid frequency
5300.00 | 64QAM | 9.51
High frequency
5335.00 | 64QAM | 9.51

Reference numbers of test equipment used
[ HL2909 | HL2952 | HL3440 |
Full description is given in Appendix A.
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Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), 26 dB bandwidth

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode:

Compliance

Date & Time:

9/21/2009 3:58:40 PM

Verdict:

PASS

Temperature: 25°C

Air Pressure: 1015 hPa

Relative Humidity: 40 %

| Power Supply: 120 VAC

Remarks:

Plot 7.1.1 The 26 dB bandwidth test result at low frequency, 64QAM modulation, 5 MHz EBW

50 Agilent  08:45:30 15 Sep 2009 R T
Mkr2 & 4.905 MHz
Ref 20 dBm Atten 10 dB Ext PG 21 dB -2.374 dB
Peak
L
Log " B R I Mg o o e,
dB/ =, I\‘
Lol y
4
ati 0
DI
-14.3
dBm
Center 5.26 GHz Span 6 MHz
#Res BW 100 kHz #VBW 3 MHz Sweep 5 ms (401 pts)
Marker Trace Type X Fods Amplitude

1 ) Freq

2R O] Freq
24 O] Freq

5258815 GHz
5257555 GHz
4005 MHz

11.73 dBm
-15.04 dBm
2374 4B

Plot 7.1.2 The 26 dB bandwidth test result at mid frequency, 64QAM modulation, 5 MHz EBW

50 Agilent  08:47:.43 15 Sep 2009 R T
Mkr2 & 4.905 MHz
Ref 20 dBm Atten 10 dB Ext PG -21 dB -3.777 d8
Peak o
L
Log R e R A e T i
dB/ 3
b |
ole? Yl

DI
-14.3
dBm
Center 5.3 GHz Span 6 MHz
#Res BW 100 kHz #VBW 3 MHz Sweep 5 ms (401 pts)

Marker Trace Type X podis Amplitude

1 ) Freq
2R O] Freq
24 ) Freq

5208305 GHz
5207555 GHz
4005 MHz

11.7 dBm
-14.54 dBm
3777 dB
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), 26 dB bandwidth

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode:

Compliance

Date & Time:

9/21/2009 3:58:

40 PM

Verdict:

PASS

Temperature: 25°C

Air Pressure: 1015 hPa

Relative Humidity: 40 %

| Power Supply: 120 VAC

Remarks:

Plot 7.1.3 The 26 dB bandwidth test result at high frequency, 64QAM modulation, 5 MHz EBW

5 Agilent  08:49:22 15 Sep 2009 R T
Mkr2 & 4.905 MHz
Ref 20 dBm Atten 10 dB Ext PG -21 dB 0.415 d8
Peak
Lo
1u9 N e At
dB/ = \”
\ i
ol 5, 0
L kil
DI
133
dBm
Center 5.34 GHz Span 6 MHz
#Res BW 100 kHz #VBW 3 MHz Sweep 5 ms (401 pts)
Marker Traw Type X pudis Amplitude
1 ) Freq 5338800 GHz 12.74 dBm
2R O] Freq 5337555 GHz -16.28 dBm
24 O] Freq 4,005 hHz -0.415 da

Plot 7.1.4 The 26 dB bandwidth test result at low frequency, 64QAM modulation, 10 MHz EBW

50 Agilent  08:54:54 15 Sep 2009 R T
Mkr2 & 9.51 MHz
Ref 20 dBm Atten 10 dB Ext PG 21 dB -4.849 dB
Peak €
Log e
P i, Milh At I £ g AN A 1
10 AR y Aoy AR Al
dB/ £
r 1
| bl
¥ Wl
DI o Ui
A7
dBm
Center 5.265 GHz Span 12 MHz
#Res BW 100 kHz #VBW 3 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Puiis Amplitude
1 ) Freq 5251585 GHz 565 dBm
2R O] Freq 528026 GHz -19.17 dBm

Freq

0.51 MHz

-4.840 dB
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), 26 dB bandwidth

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode:

Compliance

Date & Time:

9/21/2009 3:58:40 PM

Verdict:

PASS

Temperature: 25°C

Air Pressure: 1015 hPa

Relative Humidity: 40 %

| Power Supply: 120 VAC

Remarks:

Plot 7.1.5 The 26 dB bandwidth test result at mid frequency, 64QAM modulation, 10 MHz EBW

50 Agilent  08:53:23 15 Sep 2009 R T
Mkr2 & 9.51 MHz
Ref 20 dBm Atten 10 dB Ext PG 21 dB -3.153 dB
Peak .
Log £ |
iy S g, b it A e .M(U'L ke L n
10 F[-vw L U} Fia f Ll T qrv \“l‘ﬂ
dB/ ) b
- "W.\' lelwﬂ.l\ J!L
DI t t L
-15.8
dBm
Center 5.3 GHz Span 12 MHz
#Res BW 100 kHz #VBW 3 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Puiis Amplitude
1 ) Freq 528688 GHz 10,18 dBm
2R O] Freq 528526 GHz -16.96 dBm

Freq

0.51 MHz

-3.163 B

Plot 7.1.6 The 26 dB bandwidth test result at high frequency, 64QAM modulation, 10 MHz EBW

50 Agilent  08:51:53 15 Sep 2009 R T
Mkr2 & 9.51 MHz
Ref 20 dBm Atten 10 dB Ext PG 21 dB -4.102 dB
Peak .
Log ¢ |
P end o, M A v A A e
10 _E['v U] A ¥ i AU \""l"q
dB/ ) e
] THN B
4 iy,
DI
-16.0
dBm
Center 5.335 GHz Span 12 MHz
#Res BW 100 kHz #VBW 3 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Puiis Amplitude
1 ) Freq 533188 GHz 10.01 dBm
2R O] Freq 5.33026 GHz -16.38 dBm
24 () Freq 051 MHz -4.102 48

Page 15 of 332



Report ID: ALVRAD_FCC.19997_20131.doc

H Date of Issue: 9/24/2009

L

HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density
Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

7.2

7.21

7.2.2

7.2.21
7.2.2.2
7.2.23

Peak output power and power spectral density

General

This test was performed to measure the maximum peak output power at the transmitter RF antenna connector.
Specification test limits are given in Table 7.2.1.

Table 7.2.1 Peak output power and power spectral density limits

Assigned frequency range, Maximum Peak output power*
MHz antenna w dBm
gain, dBi

The lesser 250 mW or

11+10LOG(B**, MHz) According to associated tables

5250.0 — 5350.0 6.0 Peak power spectral density*
dBm

11.0

*- If transmitting antennas of directional gain greater than 6 dBi are used, the both peak output power and power
density limit shall be reduced below the stated value by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

** - B, MHz — 26 dB EBW

Test procedure

The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.

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

The 1 MHz resolution bandwidth of spectrum analyzer was set, VBW was set to 3 MHz and sum across emission
bandwidth function was used. Power-averaging mode within 100 sweeps was used for averaging. The maximum
power spectral density was measured as provided in associated tables and plots.

Figure 7.2.1 Peak output power test setup

Spectrum
analyzer

EUT »  Attenuator »>
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Table 7.2.2 Conducted output power test results

ASSIGNED FREQUENCY:
MODULATION:

MODULATING SIGNAL:
DETECTOR USED:

RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:

POWER MEASUREMENT OPTION:
ANTENNA GAIN:

FEEDER LOSS:

ANTENNA ASSEMBLY GAIN:

5250.0 — 5350.0 MHz

64QAM (worst case power and power density)
PRBS

Sample

1 MHz

3 MHz

1

9.5 dBi

0.7dB

8.8 dBi (Antenna gain, dBi — feeder loss, dB )

MODE: MIMO
Antenna
Channel, | 26S8BW | Pmeas | Pmeas Pmess | @5Sembly | EIRP total, | Limit EIRP,| Margin, :
z (Ant.1), (Ant.2), dBm* gain dBm*™ dBm*** dB Verdict
dBm dBm .
MHz dBi

5260.0 4.905 9.31 9.25 12.29 8.80 21.09 23.91 -2.82 Pass

5300.0 4.905 9.74 9.82 12.79 8.80 21.59 23.91 -2.32 Pass

5340.0 4.905 9.42 9.29 12.37 8.80 21.17 23.91 -2.74 Pass
* - Pmeas, dBm = 10 log(10*((P(dBm,Ant1)/10)+ 10*((P(dBm,Ant2))/10))
** - EIRP total, dBm = Pmeas, dBm+ Antenna Assembly Gain, dBi
*** - Limit EIRP, dBm = 11+10LOG(26 dB BW, MHz) + 6 dBi
**** - Margin, dB = EIRP total, dBm — Limit EIRP, dBm

Table 7.2.3 Conducted output power spectral density test results
ASSIGNED FREQUENCY: 5250.0 — 5350.0 MHz
MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 2
ANTENNA GAIN: 9.5 dBi
FEEDER LOSS: 0.7 dB
ANTENNA ASSEMBLY GAIN: 8.8 dBi (Antenna gain, dBi — feeder loss, dB )
EBW: 5 MHz
MODE: MIMO
Pmeas Pmeas Antenna
Channel, Prmeass assembly | EIRP total, | LimitEIRP, | Margin, .
ot | i) | dBmiMHz* gain | dBm/MHz"* | dBmIMHz"* | dB* Verdict
MHz dBi

5260.0 4.62 4.49 7.57 8.80 16.37 17.00 -0.63 Pass

5300.0 4.71 4.88 7.81 8.80 16.61 17.00 -0.39 Pass

5340.0 4.34 4.70 7.53 8.80 16.33 17.00 -0.67 Pass

* - Pmeas, dBm/MHz = 10 log(10*((P(dBm/MHz,Ant1)/10)+ 107((P(dBm/MHz,Ant2))/10))

** - EIRP total, dBm = Pmeas, dBm/MHz + Antenna Assembly Gain, dBi

*** - Limit EIRP, dBm/MHz = 11+ 6 dBi

**** - Margin, dB = EIRP total, dBm/MHz — Limit EIRP, dBm/MHz
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Report ID: ALVRAD_FCC.19997_20131.doc
I—II_ Date of Issue: 9/24/2009

HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density
Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.2.1 Peak output power and spectral power density, Antenna 1, 9.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5260 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.259000 GHz
Ref30 dBm #Atten 10 dB  Ext PG -31.03 dB 4,619 dBm
#Samp
Log
10
dB/ e e
Pévg
Center 5.26 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Power Fower Speciral Density
9.31dBm /4.9050 MHz -57.60 dBm/Hz

Plot 7.2.2 Peak output power and spectral power density, Antenna 1, 9.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5300 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.298850 GHz
Ref30 dBm #Atten 10 B Ext PG -31.03 dB 4.709 dBm
#Samp|
Log N
10
dB/ AT e .
Phvg
Center 5.3 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Poiver Pawer Spectral Density
9.74 dBm [4.9050 MHz -57.16 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc
I—II_ Date of Issue: 9/24/2009

HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density
Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.2.3 Peak output power and spectral power density, Antenna 1, 9.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5340 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
7 Agilent R T
Mkr1 5.339400 GHz
Ref30 dBm #Atten 10 dB  Fxt PG -31.03 dB 4335 dBm
#Samp
Log
10 5
dB/ T s
PAvg
Center 5.34 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Power Paower Spectral Density
9.42dBm /4.9050 MHz -57.48 dBm/Hz
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HERMON LABORATORIES

Report ID: ALVRAD_FCC.19997_20131.doc

Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict:

PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.4 Peak output power and spectral power density, Antenna 2, 9.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5260 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM

#ir Agilent

R T

Ref30 dBm

#Atten 10 dB

Ext PG -31.03 dB

Mkr1 5.258725 GHz
4.494 dBm

#Samp

Log R

10 2

dB/ [ e ey

PAvg

Center 5.26 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

9.25dBm /4.9050 MHz

Fower Speciral Density

-57.65 dBm/Hz

Plot 7.2.5 Peak output power and spectral power density, Antenna 2, 9.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5300 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM

s Agllent

R T

Ref30 dBm

#Atten 10 dB

Ext PG -31.03 dB

Mkr1 5.299300 GHz
4.882 dBm

#Samp|

Log R

1 BRSSOV I

dB/ e e

PAvg

Center 5.3 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Poiwer

9.82dBm /4.9050 MHz

Pawer Spectral Density

-57.09 dBm/Hz
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HERMON LABORATORIES

Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.6 Peak output power and spectral power density, Antenna 2, 9.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5340 MHz

Channel BW: 5 MHz

Modulation parameters: 64QAM

7 Agilent R T

Mkr1 5.338575 GHz
Ref30 dBm #Atten 10 dB  Ext PG -31.03 dB 4.701 dBm
#Samp
Log
10 o
dB/ - T e ey
] [

PAvg
Center 5.34 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

9.29dBm /4.9050 MHz

Paower Spectral Density

-57.62 dBm/Hz
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HERMON LABORATORIES

Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Table 7.2.4 Conducted output power test results

ASSIGNED FREQUENCY:
MODULATION:

5250.0 — 5350.0 MHz
64QAM (worst case power and power density)

MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 1
ANTENNA GAIN: 14.5 dBi
MODE: MIMO
26 dBBW | Pmeas Pmeas Antenna - :
Channel, | ™ Mz (Ant1), | (Ant2), |Pres,dBme| gain, | EIRE total, [LimH EIRE, | Margin, Verdict
MHz dBm dBm dBi
5260.0 4.905 3.59 3.81 6.71 14.5 21.21 23.91 -2.70 Pass
5300.0 4.905 3.89 3.56 6.74 14.5 21.24 23.91 -2.67 Pass
5340.0 4.905 3.76 2.98 6.40 14.5 20.90 23.91 -3.01 Pass
* - Pmeas, dBm = 10 log(10*((P(dBm,Ant1)/10)+ 10*((P(dBm,Ant2))/10))
** - EIRP total, dBm = Pmeas, dBm + Antenna Gain, dBi
*** - Limit EIRP, dBm = 11+10LOG(26 dB BW, MHz) + 6 dBi
**** - Margin, dB = EIRP total, dBm — Limit EIRP, dBm
Table 7.2.5 Conducted output power spectral density test results
ASSIGNED FREQUENCY: 5250.0 — 5350.0 MHz
MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 2
ANTENNA GAIN: 14.5 dBi
EBW: 5 MHz
MODE: MIMO
Channel, | Pmeas | Pmeas Prncass Antenna | b total, | LimitEIRP, | Margin, :
(Ant1), | (Ant2), | 5 Uy - dBm/MHz* | dBm/MHz** | dB*** VO]
MHz dBm/MHz | dBm/MHz dBi
5260.0 -1.42 -1.23 1.68 14.5 16.18 17.00 -0.82 Pass
5300.0 -1.25 -1.40 1.69 14.5 16.19 17.00 -0.81 Pass
5340.0 -1.06 -1.93 1.54 14.5 16.04 17.00 -0.96 Pass

* - Pmeas, dBm/MHz = 10 log(10*((P(dBm/MHz,Ant1)/10)+ 10*((P(dBm/MHz,Ant2))/10))
** - EIRP total, dBm = Pmeas, dBm/MHz + Antenna Gain, dBi

*** - Limit EIRP, dBm/MHz = 11+ 6 dBi

**** - Margin, dB = EIRP total, dBm/MHz — Limit EIRP, dBm/MHz
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Report ID: ALVRAD_FCC.19997_20131.doc
H Date of Issue: 9/24/2009

L

HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density
Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.2.7 Peak output power and spectral power density, Antenna 1, 14.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5260 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.258450 GHz
Ref30 dBm #Atten 10 dB  Ext PG -31.03 dB -1.422 dBm
#Samp
Log
10 T
dB/ e
[t =
W’_// ]
Pévg
Center 5.26 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Power Fower Speciral Density
3.59dBm [/4.9050 MHz -63.32 dBm/Hz

Plot 7.2.8 Peak output power and spectral power density, Antenna 1, 14.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5300 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.298800 GHz
Ref30 dBm #Atten 10 B Ext PG -31.03 dB -1.25 dBm
#Samp|
Log
10 T
dB/ e —————~mee
L] IR |
]
Phvg
Center 5.3 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Poiver Pawer Spectral Density
3.89dBm [4.9050 MHz -63.01 dBm/Hz

Page 23 of 332



il

HERMON LABORATORIES

Report ID: ALVRAD_FCC.19997_20131.doc

Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance Verdict:

Date & Time:

10/14/2009 3:23:52 PM

PASS

Temperature: 24°C

Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.9 Peak output power and spectral power density, Antenna 1, 14.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5340 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
7 Agilent R T
Mkr1 5.339250 GHz
Ref30 dBm #Atten 10 dB  Fxt PG -31.03 dB -1.055 dBm
#Samp
Log
10 a
dB/ R s
[
T
"__,»—f m—d
PAvg
Center 5.34 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Power Paower Spectral Density
3.76 dBm /4.9050 MHz -63.14 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc

Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict:

PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.10 Peak output power and spectral power density, Antenna 2, 14.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5260 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM

#ir Agilent

R T

Mkr1 5.259050 GHz

Ref30 dBm #Atten 10 B Ext PG -31.03 dB -1.233 dBm
#Samp
Log
10 i
dB/
== e e vy

Py e
PAvg
Center 5.26 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

3.81 dBm /4.9050 MHz

Fower Speciral Density

-63.10 dBm/Hz

Plot 7.2.11 Peak output power and spectral power density, Antenna 2, 14.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5300 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.298450 GHz
Ref30 dBm #Atten 10 dB  Ext PG -31.03 dB -1.401 dBm
#Samp|
Log
10 <
dB/ — e
w-——//ﬂ e
Phvg
Center 5.3 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Poiwer

3.56 dBm /4.9050 MHz

Pawer Spectral Density

-63.35 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.12 Peak output power and spectral power density, Antenna 2, 14.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5340 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
7 Agilent R T
Mkr1 5.338625 GHz
Ref 30 dBm #Atten 10 dB  Ext PG -31.03 dB -1.929 dBm
#Samp
Log
10 5
dB/
[ MMWWWMH
_,N_,/_/' el
PAvg
Center 5.34 GHz Span 10 MHz

#Res BW 1 MHz

Channel Power

#VBW 3 MHz

2.98 dBm /4.9050 MHz

Sweep 4 ms {401 pts)
Paower Spectral Density

-63.93 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Table 7.2.6 Conducted output power test results

ASSIGNED FREQUENCY:
MODULATION:

MODULATING SIGNAL:
DETECTOR USED:

RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:

POWER MEASUREMENT OPTION:
ANTENNA GAIN:

FEEDER LOSS:

ANTENNA ASSEMBLY GAIN:

5250.0 — 5350.0 MHz

64QAM (worst case power and power density)
PRBS

Sample

1 MHz

3 MHz

1

17 dBi

0.7dB

16.30 dBi (Antenna gain, dBi — feeder loss, dB )

MODE: MIMO
Antenna
26 dB BW
Channel, | <% " Pmeas | Pmeas Preas, | @sembly | EIRP total, | Limit EIRP,| Margin, ,
z (Ant.1), (Ant.2), DBm* gain dBm*™ dBm*** dB Verdict
dBm dBm i
MHz dBi
5260.0 4.905 1.76 2.29 5.04 16.30 21.34 23.91 -2.56 Pass
5300.0 4.905 167 2.33 5.02 16.30 21.32 23.91 -2.58 Pass
5340.0 4.905 159 177 4.69 16.30 20.99 23.91 -2.92 Pass

* - Pmeas, dBm = 10 log(10*((P(dBm,Ant1)/10)+ 10*((P(dBm,Ant2))/10))
** - EIRP total, dBm = Pmeas, dBm + Antenna Assembly Gain, dBi

*** - Limit EIRP, dBm = 11+10LOG(26 dB BW, MHz) + 6 dBi

**** - Margin, dB = EIRP total, dBm — Limit EIRP, dBm

Table 7.2.7 Conducted output power spectral density test results

ASSIGNED FREQUENCY:
MODULATION:

MODULATING SIGNAL:
DETECTOR USED:

RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:

POWER MEASUREMENT OPTION:
ANTENNA GAIN:

FEEDER LOSS:

ANTENNA ASSEMBLY GAIN:

5250.0 — 5350.0 MHz

64QAM (worst case power and power density)
PRBS

Sample

1 MHz

3 MHz

2

17 dBi

0.7 dB

16.30 dBi (Antenna gain, dBi — feeder loss, dB )

EBW: 5 MHz
MODE: MIMO
P 5 Antenna
Channel, =S =2 assembl i -
anet) | ant2) | et |G | g | dBmiMbees | apee | Verdiet
dBm/MHz | dBm/MHz i
MHz dBi
5260.0 -3.20 -2.56 0.15 16.30 16.45 17.00 -0.55 Pass
5300.0 -3.30 -2.57 0.09 16.30 16.39 17.00 -0.61 Pass
5340.0 -3.33 -3.18 -0.24 16.30 16.06 17.00 -0.94 Pass

* - Pmeas, dBm/MHz = 10 log(10*((P(dBm/MHz,Ant1)/10)+ 107((P(dBm/MHz,Ant2))/10))

** - EIRP total, dBm = Pmeas, dBm/MHz + Antenna Assembly Gain, dBi

*** - Limit EIRP, dBm/MHz = 11+ 6 dBi

**** - Margin, dB = EIRP total, dBm/MHz — Limit EIRP, dBm/MHz
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HERMON LABORATORIES

Report ID: ALVRAD_FCC.19997_20131.doc

Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict:

PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.13 Peak output power and spectral power density, Antenna 1, 17 dBi, MIMO mode, 5 MHz EBW

Frequency: 5260 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.258750 GHz
Ref30 dBm #Atten 10 dB  Ext PG -31.03 dB -3.195 dBm
#Samp
Log
1 5
dB/
| e e e |
H/ ]
Pévg
Center 5.26 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

1.76 dBm /4.9050 MHz

Fower Speciral Density

-65.15 dBm/Hz

Plot 7.2.14 Peak output power and spectral power density, Antenna 1, 17 dBi, MIMO mode, 5 MHz EBW

Frequency: 5300 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.299225 GHz
Ref30 dBm #Atten 10 dB  Ext PG -31.03 dB -3.295 dBm
#Samp|
Log
10 N
dB/
- = s ot~ R
‘_v_,__,_,-" T
Phvg
Center 5.3 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Poiwer

1.67 dBm /4.9050 MHz

Pawer Spectral Density

-65.23 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc
I—II_ Date of Issue: 9/24/2009

HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density
Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.2.15 Peak output power and spectral power density, Antenna 1, 17 dBi, MIMO mode, 5 MHz EBW

Frequency: 5340 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
7 Agilent R T
Mkr1 5.341150 GHz
Ref30 dBm #Atten 10 dB  Fxt PG -31.03 dB -3.333 dBm
#Samp
Log
10 N
dB/
[ R ot AUSSEBLENE L S
e ]
PAvg
Center 5.34 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Power Paower Spectral Density
1.58 dBm /4.9050 MHz -65.32 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc

Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict:

PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.16 Peak output power and spectral power density, Antenna 2, 17 dBi, MIMO mode, 5 MHz EBW

Frequency: 5260 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.259250 GHz
Ref 10 dBm #Atten 10 dB  Ext PG -31.03 dB -2.555 dBm
#Samp T
Log IR i e
dB/
..
Pévg
Center 5.26 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

2.29dBm /4.9050 MHz

Fower Speciral Density

-64.61 dBm/Hz

Plot 7.2.17 Peak output power and spectral power density, Antenna 2, 17 dBi, MIMO mode, 5 MHz EBW

Frequency: 5300 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.299950 GHz
Ref 10 dBm #Atten 10 dB  Ext PG -31.03 dB -2.573 dBm
#Samp| 1]
I1_;g e e Caneeet N
dB/
T
Phvg
Center 5.3 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Poiwer

2.33dBm /4.9050 MHz

Pawer Spectral Density

-64.57 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.18 Peak output power and spectral power density, Antenna 2, 17 dBi, MIMO mode, 5 MHz EBW

Frequency: 5340 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
7 Agilent R T
Mkr1 5.338550 GHz
Ref 10 dBm #Atten 10 dB  Ext PG -31.03 dB -3.181 dBm
#Samp 1
Log Lo . e
10
dB/
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PAvg
Center 5.34 GHz Span 10 MHz

#Res BW 1 MHz
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#VBW 3 MHz

Sweep 4 ms {401 pts)
Paower Spectral Density

-65.14 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict: PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Table 7.2.8 Conducted output power test results

ASSIGNED FREQUENCY:
MODULATION:

5250.0 — 5350.0 MHz
64QAM (worst case power and power density)

MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 1
ANTENNA GAIN: 9.5 dBi
FEEDER LOSS: 0.7dB
ANTENNA ASSEMBLY GAIN: 8.8 dBi (Antenna gain, dBi — feeder loss, dB )
MODE: SISO
ANTENNA PORT: Antenna 2 (worst case power and power density)
Antenna
Channel, | 26 dB BW Pmeas (Ant.2), dBm assgi‘:,b'y EIRP total, | Limit SR Margin, Verdict
MHz MHz dBi
5260.0 4.905 12.35 8.80 21.15 23.91 -2.76 Pass
5300.0 4.905 13.18 8.80 21.98 23.91 -1.93 Pass
5340.0 4.905 12.80 8.80 21.60 23.91 -2.31 Pass
* - EIRP total, dBm = Pmeas, dBm + Antenna Assembly Gain, dBi
*** - Limit EIRP, dBm = 11+10LOG(26 dB BW, MHz) + 6 dBi
**** - Margin, dB = EIRP total, dBm — Limit EIRP, dBm
Table 7.2.9 Conducted output power spectral density test results
ASSIGNED FREQUENCY: 5250.0 — 5350.0 MHz
MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS
DETECTOR USED:/ Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 2
ANTENNA GAIN: 9.5 dBi
FEEDER LOSS: 0.7 dB
ANTENNA ASSEMBLY GAIN: 8.8 dBi (Antenna gain, dBi — feeder loss, dB)
EBW: 5 MHz
MODE: SISO
ANTENNA PORT: Antenna 2 (worst case power and power density)
Antenna
S Pmeas (Ant.2), dBm/MHz asZ‘:,'i':,b'y ED otal | it S| Mo Verdict
MHz dBi
5260.0 7.32 8.80 16.12 17.00 -0.88 Pass
5300.0 8.13 8.80 16.93 17.00 -0.07 Pass
5340.0 7.82 8.80 16.62 17.00 -0.38 Pass

* - EIRP total, dBm = Pmeas, dBm/MHz + Antenna Assembly Gain, dBi
** - Limit EIRP, dBm/MHz = 11+ 6 dBi
*** - Margin, dB = EIRP total, dBm/MHz — Limit EIRP, dBm/MHz
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Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict:

PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.19 Peak output power and spectral power density, Antenna 2, 9.5 dBi, SISO mode, 5 MHz EBW

Frequency: 5260 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.258725 GHz
Ref30 dBm #Atten 10 dB  Ext PG -31.03 dB 7.317 dBm
#Samp
Log 1
10 NS PSSR WP
dB/ i -
]
Pévg
Center 5.26 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

12.35 dBm /4.9050 MHz

Fower Speciral Density

-54.55 dBm/Hz

Plot 7.2.20 Peak output power and spectral power density, Antenna 2, 9.5 dBi, SISO mode, 5 MHz EBW

Frequency: 5300 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.299400 GHz
Ref30 dBm HAtten 10 B Ext PG 31.03 dB 8.125 dBm
#Samp|
Log 1
10 = e ——————
dB/ ] -
]
Phvg
Center 5.3 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Poiwer

13.18 dBm /4.9050 MHz

Pawer Spectral Density

-53.73 dBm/Hz
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Date of Issue: 9/24/2009

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.21 Peak output power and spectral power density, Antenna 2, 9.5 dBi, SISO mode, 5 MHz EBW

Frequency: 5340 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
7 Agilent R T
Mkr1 5.339150 GHz
Ref 30 dBm #Atten 10 dB  Ext PG -31.03 dB 7.822 dBm
#Samp
Log 1
10 p——— I B
dB/ ] ey
Mf e
PAvg
Center 5.34 GHz Span 10 MHz

#Res BW 1 MHz

Channel Power

#VBW 3 MHz

12.80 dBm /4.9050 MHz

Sweep 4 ms {401 pts)
Paower Spectral Density

-54.10 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict: PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Table 7.2.10 Conducted output power test results

ASSIGNED FREQUENCY:
MODULATION:

5250.0 — 5350.0 MHz
64QAM (worst case power and power density)

MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 1
ANTENNA GAIN: 15 dBi
MODE: SISO
ANTENNA PORT: Antenna 2 (worst case power and power density)
Antenna
Channel, | 26 dB BW Pmeas (Ant.2), dBm gain EI%‘;;?:aI’ L":gﬁlfp’ M:égm,\ Verdict
MHz MHz dBi
5260.0 4.905 6.32 15.00 21.32 23.91 -2.59 Pass
5300.0 4.905 6.39 15.00 21.39 23.91 -2.52 Pass
5340.0 4.905 7.00 15.00 22.00 23.91 -1.91 Pass
* - EIRP total, dBm = Pmeas, dBm + Antenna Gain, dBi
*** - Limit EIRP, dBm = 11+10LOG(26 dB BW, MHz) + 6 dBi
**** - Margin, dB = EIRP total, dBm — Limit EIRP, dBm
Table 7.2.11 Conducted output power spectral density test results
ASSIGNED FREQUENCY: 5250.0 — 5350.0 MHz
MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 2
ANTENNA GAIN: 15 dBi
EBW: 5 MHz
MODE: SISO
ANTENNA PORT: Antenna 2 (worst case power and power density)
Channel, Antenna | re total, | Limit EIRP,| Margin
Pmeas (Ant.2), dBm/MHz gain dBm/MHz’: dBm IMHz*:‘ ng**’ Verdict
MHz dBi
5260.0 1.26 15.00 16.26 17.00 -0.74 Pass
5300.0 1.51 15.00 16.51 17.00 -0.49 Pass
5340.0 1.86 15.00 16.86 17.00 -0.14 Pass

* - EIRP total, dBm = Pmeas, dBm/MHz + Antenna Gain, dBi
** - Limit EIRP, dBm/MHz = 11+ 6 dBi
*** _ Margin, dB = EIRP total, dBm/MHz — Limit EIRP, dBm/MHz
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict: PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.22 Peak output power and spectral power density, Antenna 2, 15 dBi, SISO mode, 5 MHz EBW

Frequency: 5260 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM

#ir Agilent

R T

Mkr1 5.259375 GHz

Ref30 dBm #Atten 10 B Ext PG -31.03 dB 1.257 dBm
#Samp
Log
10
dB/ £

e
PAvg
Center 5.26 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

6.32 dBm /4.9050 MHz

Fower Speciral Density

-60.59 dBm/Hz

Plot 7.2.23 Peak output power and spectral power density, Antenna 2, 15 dBi, SISO mode, 5 MHz EBW

Frequency: 5300 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM

s Agllent

R T

Mkr1 5.299000 GHz

Ref30 dBm #Atten 10 B Ext PG -31.03 dB 1.509 dBm
#Samp|

Log

10

dB/

PAvg

Center 5.3 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Poiwer

6.39dBm /4.9050 MHz

Pawer Spectral Density

-60.52 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Date & Time:

Compliance .
10/14/2000 3:23:52 PM Verdict: PASS

Temperature: 24°C

Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.24 Peak output power and spectral power density, Antenna 2, 15 dBi, SISO mode, 5 MHz EBW

Frequency: 5340 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
7 Agilent R T
Mkr1 5.339075 GHz
Ref30 dBm #Atten 10 dB  Fxt PG -31.03 dB 1.863 dBm
#Samp
Log
10
dB/ Q.
[
I
PAvg
Center 5.34 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Power Paower Spectral Density
7.00dBm /4.9050 MHz -59.90 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict: PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Table 7.2.12 Conducted output power test results

ASSIGNED FREQUENCY:
MODULATION:

5250.0 — 5350.0 MHz
64QAM (worst case power and power density)

MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 1
ANTENNA GAIN: 17 dBi
FEEDER LOSS: 0.7 dB
ANTENNA ASSEMBLY GAIN: 16.30 dBi (Antenna gain, dBi — feeder loss, dB )
MODE: SISO
ANTENNA PORT: Antenna 2 (worst case power and power density)
Antenna
Channel, | 26 dB BW Pmeas (Ant.2), dBm assgi‘:,b'y EIRP total, | Limit SR Margin, Verdict
MHz MHz dBi
5260.0 4.905 4.90 16.30 21.20 23.91 -2.71 Pass
5300.0 4.905 5.34 16.30 21.64 23.91 -2.27 Pass
5340.0 4.905 5.37 16.30 21.67 23.91 -2.24 Pass
* - EIRP total, dBm = Pmeas, dBm + Antenna Assembly Gain, dBi
*** - Limit EIRP, dBm = 11+10LOG(26 dB BW, MHz) + 6 dBi
**** - Margin, dB = EIRP total, dBm — Limit EIRP, dBm
Table 7.2.13 Conducted output power spectral density test results
ASSIGNED FREQUENCY: 5250.0 — 5350.0 MHz
MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 2
ANTENNA GAIN: 17 dBi
FEEDER LOSS: 0.7 dB
ANTENNA ASSEMBLY GAIN: 16.30 dBi (Antenna gain, dBi — feeder loss, dB )
EBW: 5 MHz
MODE: SISO
ANTENNA PORT: Antenna 2 (worst case power and power density)
Antenna
e Pmeas (Ant.2), dBm/MHz aszgi‘:,b'y Eh tocal St EiRey | Mardin. Verdict
MHz dBi
5260.0 0.09 16.30 16.39 17.00 -0.61 Pass
5300.0 0.50 16.30 16.80 17.00 -0.20 Pass
5340.0 0.25 16.30 16.55 17.00 -0.45 Pass

* - EIRP total, dBm = Pmeas, dBm/MHz + Antenna Assembly Gain, dBi
** - Limit EIRP, dBm/MHz = 11+ 6 dBi
*** _ Margin, dB = EIRP total, dBm/MHz — Limit EIRP, dBm/MHz
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict: PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.25 Peak output power and spectral power density, Antenna 2, 17 dBi, SISO mode, 5 MHz EBW

Frequency: 5260 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.258450 GHz
Ref30 dBm #Atten 10 dB  Ext PG -31.03 dB 0.086 dBm
#Samp
Log
10 T
dB/ e ==
Pévg
Center 5.26 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

4.90 dBm /4.9050 MHz

Fower Speciral Density

-62.01 dBm/Hz

Plot 7.2.26 Peak output power and spectral power density, Antenna 2, 17 dBi, SISO mode, 5 MHz EBW

Frequency: 5300 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.299300 GHz
Ref30 dBm HAtten 10 B Ext PG 31.03 dB 0.497 dBm
#Samp|
Log
10 T
dB/ — 2 |
WL_‘-\
Phvg
Center 5.3 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Poiwer

5.34 dBm /4.9050 MHz

Pawer Spectral Density

-61.56 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc
I—II_ Date of Issue: 9/24/2009

HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density
Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.2.27 Peak output power and spectral power density, Antenna 2, 17 dBi, SISO mode, 5 MHz EBW

Frequency: 5340 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
7 Agilent R T
Mkr1 5.338725 GHz
Ref30 dBm #Atten 10 dB Ext PG 31.03 dB 0.249 dBm
#Samp
Log
10 1
dB/ = o) i
H-‘,
PhAvg
Center 5.34 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Power Paower Spectral Density
5.37 dBm /4.9050 MHz -61.53 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Table 7.2.14 Conducted output power test results

ASSIGNED FREQUENCY:
MODULATION:

MODULATING SIGNAL:
DETECTOR USED:

RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:

POWER MEASUREMENT OPTION:
ANTENNA GAIN:

FEEDER LOSS:

ANTENNA ASSEMBLY GAIN:

5250.0 — 5350.0 MHz

64QAM (worst case power and power density)
PRBS

Sample

1 MHz

3 MHz

1

9.5 dBi

0.7 dB

8.8 dBi (Antenna gain, dBi — feeder loss, dB )

MODE: MIMO
Antenna
26 dB BW
Channel, | ="y, (':\r:::i Z\mnfi)s Press tBm*| 25 B o2l | L ERP M Verdict
dBm dBm i
MHz dBi

5265.0 9.51 12.38 12.25 15.33 8.80 24.13 26.78 -2.66 Pass

5300.0 9.51 12.68 12.64 15.67 8.80 24.47 26.78 -2.31 Pass

5335.0 9.51 12.76 12.59 15.69 8.80 24.49 26.78 -2.30 Pass
* - Pmeas, dBm = 10 log(10*((P(dBm,Ant1)/10)+ 10*((P(dBm,Ant2))/10))
** - EIRP total, dBm = Pmeas, dBm + Antenna Assembly Gain, dBi
*** _ Limit EIRP, dBm = 11+10LOG(26 dB BW, MHz) + 6 dBi
**** - Margin, dB = EIRP total, dBm — Limit EIRP, dBm

Table 7.2.15 Conducted output power spectral density test results
ASSIGNED FREQUENCY: 5250.0 — 5350.0 MHz
MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 2
ANTENNA GAIN: 9.5 dBi
FEEDER LOSS: 0.7 dB
ANTENNA ASSEMBLY GAIN: 8.8 dBi (Antenna gain, dBi — feeder loss, dB )
EBW: 10 MHz
MODE: MIMO
Pmeas Pmeas Antenna
Channel, Prmeass assembly | EIRP total, | LimitEIRP, | Margin, .
dg‘m";i\;l)_"z dg‘m";ﬁl)_;z dBm/MHz* gain, | dBmMHz" | dBm/MHz"* dBe VO]
MHz dBi

5265.0 4.79 4.75 7.78 8.80 16.58 17.00 -0.42 Pass

5300.0 5.04 4.88 7.97 8.80 16.77 17.00 -0.23 Pass

5335.0 5.03 5.00 8.02 8.80 16.82 17.00 -0.18 Pass

* - Pmeas, dBm/MHz = 10 log(10*((P(dBm/MHz,Ant1)/10)+ 107((P(dBm/MHz,Ant2))/10))

** - EIRP total, dBm = Pmeas, dBm/MHz + Antenna Assembly Gain, dBi

*** - Limit EIRP, dBm/MHz = 11+ 6 dBi

**** - Margin, dB = EIRP total, dBm/MHz — Limit EIRP, dBm/MHz
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Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict: PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.28 Peak output power and spectral power density, Antenna 1, 9.5 dBi, MIMO mode, 10 MHz EBW

Frequency:

5265 MHz

Channel BW:

10 MHz

Modulation parameters:

64QAM

#ir Agilent

R T

Ref30 dBm #Atten 10 dB

Mkr1 5.2635750 GHz

Ext PG -31.03 dB 4.785 dBm

#Samp

Log
10

4B/ | ettt

PAvg

Center 5.265 GHz
#Res BW 1 MHz

Channel Power

12.38 dBm /9.5100 MHz

#VBW 3 MHz

Span 15 MHz
Sweep 4 ms {401 pts)

Fower Speciral Density

-57.40 dBm/Hz

Plot 7.2.29 Peak output power and spectral power density, Antenna 1, 9.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5300 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.2965500 GHz
Ref30 dBm #Atten 10 dB  Ext PG -31.03 dB 5.035 dBm
#Samp|
Log N
10
dB/ _,w»—Q-M e O s L NI PPPRRSR C g
Phvg
Center 5.3 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Poiwer

12.68 dBm /9.5100 MHz

Pawer Spectral Density

-57.10 dBm/Hz
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Date of Issue: 9/24/2009

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.30 Peak output power and spectral power density, Antenna 1, 9.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5335 MHz

Channel BW: 10 MHz

Modulation parameters: 64QAM

i Agilent R T

Mkr1 5.3317750 GHz

Ref 30 dBm #Atten 10 dB  Ext PG -31.03 dB 5.029 dBm
#Samp
Log R
10
dB/ PRI A N
PAvg
Center 5.335 GHz Span 15 MHz

#Res BW 1 MHz

Channel Power

#VBW 3 MHz

12.76 dBm /9.5100 MHz

Sweep 4 ms {401 pts)
Paower Spectral Density

-57.02 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc

Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict:

PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.31 Peak output power and spectral power density, Antenna 2, 9.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5265 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.2619625 GHz
Ref30 dBm #Atten 10 dB  Ext PG -31.03 dB 4,749 dBm
#Samp
Log
dB/ i e oot et R
Pévg
Center 5.265 GHz Span 15 MHz

#Res BW 1 MHz

Channel Power

12.25 dBm /9.5100 MHz

#VBW 3 MHz Sweep 4 ms {401 pts)

Fower Speciral Density

-57.54 dBm/Hz

Plot 7.2.32 Peak output power and spectral power density, Antenna 2, 9.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5300 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.2966625 GHz
Ref30 dBm #Atten 10 dB  Ext PG -31.03 dB 4.877 dBm
#Samp|
Log N
o —
dB/ ARSI S iaitebii ittt i
Phvg
Center 5.3 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz

Channel Poiwer

12.64 dBm /9.5100 MHz

Sweep 4 ms {401 pts)
Pawer Spectral Density

-57.15 dBm/Hz
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Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density
Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.2.33 Peak output power and spectral power density, Antenna 2, 9.5 dBi, MIMO mode, 10 MHz EBW

Frequency:

5335 MHz

Channel BW:

10 MHz

Modulation parameters:

64QAM

7 Agilent

R T

Ref30 dBm #Atten 10 dB

Ext PG 31.03 dB

Mkr1 5.3333125 GHz
4.995 dBm

#Samp

Log

10
ey UV -

PAvg

Center 5.335 GHz
#Res BW 1 MHz

Channel Power

12.59 dBm /9.5100 MHz

#VBW 3 MHz

Span 15 MHz
Sweep 4 ms {401 pts)

Paower Spectral Density

-57.19 dBm/Hz
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Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Table 7.2.16 Conducted output power test results

ASSIGNED FREQUENCY:
MODULATION:

5250.0 — 5350.0 MHz
64QAM (worst case power and power density)

MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 1
ANTENNA GAIN: 14.5 dBi
MODE: MIMO
26 dB BW Antenna
channel | Tz | Ganc, | (Antoy | Poeer | gain |EIRPtotal [LimitERP | Margin, |y
MHz dBm dBm dBi
5265.0 9.51 5.56 6.00 8.80 14.5 23.30 26.78 -3.48 Pass
5300.0 9.51 6.83 6.05 9.47 14.5 23.97 26.78 -2.81 Pass
5335.0 9.51 6.36 5.99 9.19 14.5 23.69 26.78 -3.09 Pass
* - Pmeas, dBm = 10 log(10*((P(dBm,Ant1)/10)+ 10*((P(dBm,Ant2))/10))
** - EIRP total, dBm = Pmeas, dBm + Antenna Gain, dBi
*** - Limit EIRP, dBm = 11+10LOG(26 dB BW, MHz) + 6 dBi
**** - Margin, dB = EIRP total, dBm — Limit EIRP, dBm
Table 7.2.17 Conducted output power spectral density test results
ASSIGNED FREQUENCY: 5250.0 — 5350.0 MHz
MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 2
ANTENNA GAIN: 14.5 dBi
EBW: 10 MHz
MODE: MIMO
Channel, | Pmeas | Pmeas Prncass Antenna | b total, | LimitEIRP, | Margin, :
(Ant1), | (Ant2), | 5 Uy - dBm/MHz* | dBm/MHz** | dB*** VO]
MHz dBm/MHz | dBm/MHz dBi
5265.0 -1.86 -1.21 1.49 14.5 15.99 17.00 -1.01 Pass
5300.0 -0.87 -1.59 1.79 14.5 16.29 17.00 -0.71 Pass
5335.0 -1.20 -1.59 1.62 14.5 16.12 17.00 -0.88 Pass

* - Pmeas, dBm/MHz = 10 log(10*((P(dBm/MHz,Ant1)/10)+ 10*((P(dBm/MHz,Ant2))/10))
** - EIRP total, dBm = Pmeas, dBm/MHz + Antenna Gain, dBi

*** - Limit EIRP, dBm/MHz = 11+ 6 dBi

**** - Margin, dB = EIRP total, dBm/MHz — Limit EIRP, dBm/MHz
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Report ID: ALVRAD_FCC.19997_20131.doc

Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict:

PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.34 Peak output power and spectral power density, Antenna 1, 14.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5265 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.2619625 GHz
Ref30 dBm #Atten 10 B Ext PG -31.03 dB -1.861 dBm
#Samp
Log
10 ]
dB/ B it S S PP S|
e
Pévg
Center 5.265 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

5.56 dBm /9.5100 MHz

Fower Speciral Density

-64.23 dBm/Hz

Plot 7.2.35 Peak output power and spectral power density, Antenna 1, 14.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5300 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.2976750 GHz
Ref30 dBm #Atten 10 B Fxt PG -31.03 dB 0.871 dBm
#Samp|
Log
10 T
dB/ e e e e
e
Phvg
Center 5.3 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Poiwer

6.83dBm /9.5100 MHz

Pawer Spectral Density

-62.95 dBm/Hz
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HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density
Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.2.36 Peak output power and spectral power density, Antenna 1, 14.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5335 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
7 Agilent R T
Mkr1 5.3318500 GHz
Ref30 dBm #Atten 10 dB  Fxt PG -31.03 dB -1.204 dBm
#Samp
Log
10 pa
dB/ P R e Ve
e
PAvg
Center 5.335 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Power Paower Spectral Density
6.36 dBm /9.5100 MHz -63.42 dBm/Hz
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L

HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density
Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.2.37 Peak output power and spectral power density, Antenna 2, 14.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5265 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.2633500 GHz
Ref30 dBm #Atten 10 B Ext PG -31.03 dB -1.21 dBm
#Samp
Log
10 Y
dB/ et 2 ————e—————
S
Pévg
Center 5.265 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Power Fower Speciral Density
6.00dBm /9.5100 MHz -63.78 dBm/Hz

Plot 7.2.38 Peak output power and spectral power density, Antenna 2, 14.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5300 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.2966625 GHz
Ref30 dBm #Atten 10 B Ext PG -31.03 dB -1.592 dBm
#Samp|
Log
10 T
dB/
[+ e
——— ]
Phvg
Center 5.3 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Poiver Pawer Spectral Density
6.05dBm [/9.5100 MHz -63.74 dBm/Hz
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Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Date & Time:

Compliance .
10/14/2000 3:23:52 PM Verdict: PASS

Temperature: 24°C

Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.39 Peak output power and spectral power density, Antenna 2, 14.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5335 MHz

Channel BW: 10 MHz

Modulation parameters: 64QAM

7 Agilent R T

Mkr1 5.3323375 GHz

Ref 30 dBm #Atten 10 dB  Ext PG -31.03 dB -1.589 dBm
#Samp
Log

10
dB/

>3

T
PhAvg
Center 5.335 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Power Paower Spectral Density
5.99dBm /9.5100 MHz -63.79 dBm/iHz
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Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Table 7.2.18 Conducted output power test results

ASSIGNED FREQUENCY:
MODULATION:

5250.0 — 5350.0 MHz
64QAM (worst case power and power density)

MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 1
ANTENNA GAIN: 17 dBi
FEEDER LOSS: 0.7 dB
ANTENNA ASSEMBLY GAIN: 16.3 dBi (Antenna gain, dBi — feeder loss, dB )
MODE: MIMO
Antenna
26 dB BW Pmeas Pmeas - .
Chantel | ez | (ant1), | (Ant2), |Pumos,dBm* Y B o2l | L ERP M Verdict
dBm dBm i
MHz dBi

5265.0 9.51 5.33 4.83 8.10 16.30 24.40 26.78 -2.38 Pass

5300.0 9.51 5.41 5.33 8.38 16.30 24.68 26.78 -2.10 Pass

5335.0 9.51 5.28 4.78 8.05 16.30 24.35 26.78 -2.43 Pass
* - Pmeas, dBm = 10 log(10*((P(dBm,Ant1)/10)+ 10*((P(dBm,Ant2))/10))
** - EIRP total, dBm = Pmeas, dBm + Antenna Assembly Gain, dBi
*** - Limit EIRP, dBm = 11+10LOG(26 dB BW, MHz) + 6 dBi
**** - Margin, dB = EIRP total, dBm — Limit EIRP, dBm

Table 7.2.19 Conducted output power spectral density test results
ASSIGNED FREQUENCY: 5250.0 — 5350.0 MHz
MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 2
ANTENNA GAIN: 17 dBi
FEEDER LOSS: 0.7 dB
ANTENNA ASSEMBLY GAIN: 16.3 dBi (Antenna gain, dBi — feeder loss, dB )
EBW: 10 MHz
MODE: MIMO
Pmeas Pmeas Antenna
Channel, P assembly | EIRP total, | Limit EIRP, | Margin, .
ant) | Bnt2). | agmiMbz: gain, | dBmMHz" | dBm/MHz"* dB Verdict
MHz dBi

5265.0 -2.26 -2.83 0.48 16.30 16.78 17.00 -0.22 Pass

5300.0 -2.27 -2.45 0.65 16.30 16.95 17.00 -0.05 Pass

5335.0 -2.80 -2.82 0.20 16.30 16.50 17.00 -0.50 Pass

* - Pmeas, dBm/MHz = 10 log(10*((P(dBm/MHz,Ant1)/10)+ 107((P(dBm/MHz,Ant2))/10))

** - EIRP total, dBm = Pmeas, dBm/MHz + Antenna Assembly Gain, dBi

*** - Limit EIRP, dBm/MHz = 11+ 6 dBi

**** - Margin, dB = EIRP total, dBm/MHz — Limit EIRP, dBm/MHz
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Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict:

PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.40 Peak output power and spectral power density, Antenna 1, 17 dBi, MIMO mode, 10 MHz EBW

Frequency: 5265 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.2629750 GHz
Ref20 dBm #Atten 20 dB  Ext PG -31.03 dB -2.259 dBm
#Samp
Log 1
10 — e RS PSS W
dB/
Pévg
Center 5.265 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

5.33dBm /9.5100 MHz

Fower Speciral Density

-64.45 dBm/Hz

Plot 7.2.41 Peak output power and spectral power density, Antenna 1, 17 dBi, MIMO mode, 10 MHz EBW

Frequency: 5300 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.2969250 GHz
Ref20 dBm #Atten 20 dB  Ext PG -31.03 dB -2.272 dBm
#Samp|
Log Pl
10 B Rty S PV PSS S |
dB/
]
Phvg
Center 5.3 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Poiwer

5.41dBm /9.5100 MHz

Pawer Spectral Density

-64.37 dBm/Hz
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HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density
Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.2.42 Peak output power and spectral power density, Antenna 1, 17 dBi, MIMO mode, 10 MHz EBW

Frequency: 5335 MHz

Channel BW: 10 MHz

Modulation parameters: 64QAM

7 Agilent R T

Mkr1 5.3319250 GHz

Ref 30 dBm #Atten 10 dB  Ext PG -31.03 dB -2.798 dBm
#Samp
Log

10
dB/

]

PhAvg

Center 5.335 GHz Span 15 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Power Paower Spectral Density
5.28dBm /9.5100 MHz -64.50 dBm/iHz
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Report ID: ALVRAD_FCC.19997_20131.doc

Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict:

PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.43 Peak output power and spectral power density, Antenna 2, 17 dBi, MIMO mode, 10 MHz EBW

Frequency: 5265 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.2618500 GHz
Ref20 dBm #Atten 20 dB  Ext PG -31.03 dB -2.828 dBm
#Samp
Log 1
10 Al LU BT o S PP — | |
dB/ -
-
Pévg
Center 5.265 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

483 dBm /9.5100 MHz

Fower Speciral Density

-64.95 dBm/Hz

Plot 7.2.44 Peak output power and spectral power density, Antenna 2, 17 dBi, MIMO mode, 10 MHz EBW

Frequency: 5300 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.2979000 GHz
Ref20 dBm #Atten 20 dB  Ext PG -31.03 dB -2.45 dBm
#Samp|
Log 1
10 — P D —
dB/
]
Phvg
Center 5.3 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Poiwer

5.33dBm /9.5100 MHz

Pawer Spectral Density

-64.45 dBm/Hz
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Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Date & Time:

Compliance .
10/14/2000 3:23:52 PM Verdict: PASS

Temperature: 24°C

Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.45 Peak output power and spectral power density, Antenna 2, 17 dBi, MIMO mode, 10 MHz EBW

Frequency: 5335 MHz

Channel BW: 10 MHz

Modulation parameters: 64QAM

7 Agilent R T

Mkr1 5.3329000 GHz

Ref 30 dBm #Atten 10 dB  Ext PG -31.03 dB -2.818 dBm
#Samp
Log

10
dB/

—
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Center 5.335 GHz Span 15 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Power Paower Spectral Density
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Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict: PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Table 7.2.20 Conducted output power test results

ASSIGNED FREQUENCY:
MODULATION:

5250.0 — 5350.0 MHz
64QAM (worst case power and power density)

MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 1
ANTENNA GAIN: 9.5 dBi
FEEDER LOSS: 0.7 dB
ANTENNA ASSEMBLY GAIN: 8.8 dBi (Antenna gain, dBi — feeder loss, dB )
MODE: SISO
ANTENNA PORT: Antenna 1 (worst case power and power density)
Antenna
Channel, | 26 dB BW Pmeas (Ant.1), dBm assgi‘:,b'y EIRP total, | Limit SR Margin, Verdict
MHz MHz dBi
5265.0 9.51 15.40 8.80 24.20 26.78 -2.58 Pass
5300.0 9.51 15.78 8.80 24.58 26.78 -2.20 Pass
5335.0 9.51 15.40 8.80 24.20 26.78 -2.58 Pass
* - EIRP total, dBm = Pmeas, dBm + Antenna Assembly Gain, dBi
*** - Limit EIRP, dBm = 11+10LOG(26 dB BW, MHz) + 6 dBi
**** - Margin, dB = EIRP total, dBm — Limit EIRP, dBm
Table 7.2.21 Conducted output power spectral density test results
ASSIGNED FREQUENCY: 5250.0 — 5350.0 MHz
MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 2
ANTENNA GAIN: 9.5 dBi
FEEDER LOSS: 0.7 dB
ANTENNA ASSEMBLY GAIN: 8.8 dBi (Antenna gain, dBi — feeder loss, dB )
EBW: 10 MHz
MODE: SISO
ANTENNA PORT: Antenna 1 (worst case power and power density)
Antenna
S Pmeas (Ant.1), dBm/MHz asZ‘:,'i':,b'y D otal, | it iR | Mg Verdict
MHz dBi
5260.0 8.09 8.80 16.89 17.00 -0.11 Pass
5300.0 8.17 8.80 16.97 17.00 -0.04 Pass
5335.0 7.86 8.80 16.66 17.00 -0.34 Pass

* - EIRP total, dBm = Pmeas, dBm/MHz + Antenna Assembly Gain, dBi
** - Limit EIRP, dBm/MHz = 11+ 6 dBi
*** - Margin, dB = EIRP total, dBm/MHz — Limit EIRP, dBm/MHz
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Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict:

PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.46 Peak output power and spectral power density, Antenna 1, 9.5 dBi, SISO mode, 10 MHz EBW

Frequency: 5265 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.2617750 GHz
Ref30 dBm #Atten 20 dB Ext PG -31.4 dB 8.085 dBm
#Samp
Log 1
10 ES——— ——— N I —
dB/ ! [
]
Pévg
Center 5.265 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

15.40 dBm /9.5100 MHz

Fower Speciral Density

-54.39 dBm/Hz

Plot 7.2.47 Peak output power and spectral power density, Antenna 1, 9.5 dBi, SISO mode, 10 MHz EBW

Frequency: 5300 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.2965125 GHz
Ref30 dBm #Atten 20 dB  Ext PG -31.4 dB 8.165 dBm
#Samp|
Log 1
10 ey gy e eyl
dB/
~.
Phvg
Center 5.3 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Poiwer

15.78 dBm /9.5100 MHz

Pawer Spectral Density

-54.00 dBm/Hz
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Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict: PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.48 Peak output power and spectral power density, Antenna 1, 9.5 dBi, SISO mode, 10 MHz EBW

Frequency: 5335 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.3321875 GHz
Ref30 dBm #Atten 20 dB Ext PG -31.4 dB 7.86 dBm
#Samp
Log 1
10 [P —
dB/
e
Pévg
Center 5.335 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

15.40 dBm /9.5100 MHz

Fower Speciral Density

-54.39 dBm/Hz
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Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Table 7.2.22 Conducted output power test results

ASSIGNED FREQUENCY:
MODULATION:
MODULATING SIGNAL:

5250.0 — 5350.0 MHz

64QAM (worst case power and power density)
PRBS

DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 1
ANTENNA GAIN: 15 dBi
MODE: SISO
ANTENNA PORT: Antenna 1 (worst case power and power density)
Antenna
Channel, | 26 dB BW : i :
anne Pmeas (Ant.1), dBm gain EI%‘;::F“’ L":gﬁlfp’ Mdaég,!*’" Verdict
MHz MHz dBi
5265.0 9.51 8.81 15.00 23.81 26.78 -2.97 Pass
5300.0 9.51 9.03 15.00 24.03 26.78 -2.75 Pass
5335.0 9.51 8.46 15.00 23.46 26.78 -3.32 Pass
* - EIRP total, dBm = Pmeas, dBm + Antenna Gain, dBi
*** - Limit EIRP, dBm = 11+10LOG(26 dB BW, MHz) + 6 dBi
**** - Margin, dB = EIRP total, dBm — Limit EIRP, dBm
Table 7.2.23 Conducted output power spectral density test results
ASSIGNED FREQUENCY: 5250.0 — 5350.0 MHz
MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 2
ANTENNA GAIN: 15 dBi
EBW: 10 MHz
MODE: SISO
ANTENNA PORT: Antenna 1 (worst case power and power density)
Channel, Antenna EIRP total, | Limit EIRP,| Margin
Pmeas (Ant.1), dBm/MHz gain dBmIMHz’: dBm/MHz*’: ng**’ Verdict
MHz dBi
5265.0 1.15 15.00 16.15 17.00 -0.85 Pass
5300.0 1.57 15.00 16.57 17.00 -0.43 Pass
5335.0 1.06 15.00 16.06 17.00 -0.94 Pass

* - EIRP total, dBm = Pmeas, dBm/MHz + Antenna Gain, dBi

** - Limit EIRP, dBm/MHz = 11+ 6 dBi

*** - Margin, dB = EIRP total, dBm/MHz — Limit EIRP, dBm/MHz
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Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict: PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.49 Peak output power and spectral power density, Antenna 1, 15 dBi, SISO mode, 10 MHz EBW

Frequency: 5265 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM

#ir Agilent

R T

Ref30 dBm #Atten 10 dB

Mkr1 5.2618500 GHz

Ext PG -31.03 dB 1.147 dBm

#Samp

Log
10

dB/

PAvg

Center 5.265 GHz
#Res BW 1 MHz

Channel Power

8.81 dBm /9.5100 MHz

#VBW 3 MHz

Span 15 MHz
Sweep 4 ms {401 pts)

Fower Speciral Density

-60.98 dBm/Hz

Plot 7.2.50 Peak output power and spectral power density, Antenna 1, 15 dBi, SISO mode, 10 MHz EBW

Frequency: 5300 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM

s Agllent

R T

Ref30 dBm #Atten 10 dB

Mkr1 5.2968500 GHz

Ext PG -31.03 dB 1.566 dBm

#Samp|

Log
10

dB/

Phvg

Center 5.3 GHz
#Res BW 1 MHz

Channel Poiwer

9.03dBm /9.5100 MHz

#VBW 3 MHz

Span 15 MHz
Sweep 4 ms {401 pts)

Pawer Spectral Density

-60.76 dBm/Hz
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HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density
Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.2.51 Peak output power and spectral power density, Antenna 1, 15 dBi, SISO mode, 10 MHz EBW

Frequency: 5335 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.3330125 GHz
Ref30 dBm #Atten 10 B Ext PG -31.03 dB 1.057 dBm
#Samp|
Log
10
dB/ 2
Phvg
Center 5.335 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Poiver Pawer Spectral Density
8.46 dBm /[9.5100 MHz -61.33 dBm/Hz

1
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HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density
Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Table 7.2.24 Conducted output power test results

ASSIGNED FREQUENCY: 5250.0 — 5350.0 MHz
MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 2
ANTENNA GAIN: 17 dBi
FEEDER LOSS: 0.7 dB
ANTENNA ASSEMBLY GAIN: 16.3 dBi (Antenna gain, dBi — feeder loss, dB )
MODE: SISO
ANTENNA PORT: Antenna 1 (worst case power and power density)
Antenna
Channel, | 26 dB BW Pmeas (Ant.1), dBm assgi‘:,b'y EIRP total, | Limit SR Margin, Verdict
MHz MHz dBi
5265.0 9.51 8.23 16.30 24.53 26.78 -2.25 Pass
5300.0 9.51 7.55 16.30 23.85 26.78 -2.93 Pass
5335.0 9.51 7.48 16.30 23.78 26.78 -3.00 Pass
* - EIRP total, dBm = Pmeas, dBm + Antenna Assembly Gain, dBi
*** - Limit EIRP, dBm = 11+10LOG(26 dB BW, MHz) + 6 dBi
**** - Margin, dB = EIRP total, dBm — Limit EIRP, dBm
Table 7.2.25 Conducted output power spectral density test results
ASSIGNED FREQUENCY: 5250.0 — 5350.0 MHz
MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 2
ANTENNA GAIN: 17 dBi
FEEDER LOSS: 0.7 dB
ANTENNA ASSEMBLY GAIN: 16.3 dBi (Antenna gain, dBi — feeder loss, dB )
EBW: 10 MHz
MODE: SISO
ANTENNA PORT: Antenna 1 (worst case power and power density)
Antenna
S Pmeas (Ant.1), dBm/MHz asZ‘:,'i':,b'y D otal, | it iR | Mg Verdict
MHz dBi
5265.0 0.54 16.30 16.84 17.00 -0.16 Pass
5300.0 0.09 16.30 16.39 17.00 -0.61 Pass
5335.0 -0.16 16.30 16.14 17.00 -0.86 Pass

* - EIRP total, dBm = Pmeas, dBm/MHz + Antenna Assembly Gain, dBi
** - Limit EIRP, dBm/MHz = 11+ 6 dBi
*** - Margin, dB = EIRP total, dBm/MHz — Limit EIRP, dBm/MHz
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Report ID: ALVRAD_FCC.19997_20131.doc

Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

10/14/2009 3:23:52 PM

Verdict:

PASS

Temperature: 24°C

Air Pressure: 1014 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.52 Peak output power and spectral power density, Antenna 1, 17 dBi, SISO mode, 10 MHz EBW

Frequency: 5265 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.2618125 GHz
Ref30 dBm #Atten 10 dB  Ext PG -31.03 dB 0.539 dBm
#Samp
Log
10 T
dB/ H 2 -
Pévg
Center 5.265 GHz Span 15 MHz

#Res BW 1 MHz

Channel Power

8.23dBm /9.5100 MHz

#VBW 3 MHz

Sweep 4 ms {401 pts)

Fower Speciral Density

-61.55 dBm/Hz

Plot 7.2.53 Peak output power and spectral power density, Antenna 1, 17 dBi, SISO mode, 10 MHz EBW

Frequency: 5300 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.2965875 GHz
Ref30 dBm #Atten 10 dB  Ext PG -31.03 dB 0.088 dBm
#Samp|
Log
10 T
[+]
dB/ e
Phvg
Center 5.3 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz

Channel Poiwer

7.55dBm /9.5100 MHz

Sweep 4 ms {401 pts)
Pawer Spectral Density

-62.23 dBm/Hz
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HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density
Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance .

Date & Time: 10/14/2009 3:23:52 PM Verdict: PASS
Temperature: 24°C Air Pressure: 1014 hPa | Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.2.54 Peak output power and spectral power density, Antenna 1, 17 dBi, SISO mode, 10 MHz EBW

Frequency: 5335 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent R T
Mkr1 5.3320375 GHz
Ref30 dBm #Atten 10 B Ext PG -31.03 dB 0.157 dBm
#Samp|
Log
10
dB/ ¥ e A
]
Phvg
Center 5.335 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Poiver Pawer Spectral Density
7.48dBm [9.5100 MHz -62.31 dBm/Hz
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HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance

Verdict:

PASS

Date & Time: 11/11/2009 1:10:18 PM

Air Pressure: 1010 hPa

Temperature: 25.3 °C Relative Humidity: 44 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Table 7.2.26 Conducted output power test results

ASSIGNED FREQUENCY:
MODULATION:

5250.0 — 5350.0 MHz
64QAM (worst case power and power density)

MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 1
ANTENNA GAIN: 6.5 dBi
FEEDER LOSS: 0.7 dB

ANTENNA ASSEMBLY GAIN: 5.8 dBi max (Antenna gain, dBi — feeder loss, dB )

MODE: MIMO
Channel Pmeas Pmeas
26 :nB|-|zBW, (Ant.1), (Ant.2), Preas®, dBm Limit, dBm Margin, dB Verdict
MHz dBm dBm
5260.0 4.905 12.37 12.23 15.31 17.91 -2.60 Pass
5300.0 4.905 12.59 13.01 15.82 17.91 -2.09 Pass
5340.0 4.905 12.78 12.28 15.55 17.91 -2.36 Pass

* - Pmeas, dBm = 10 log(10*((P(dBm,Ant1)/10)+ 10*((P(dBm,Ant2))/10))
*** _ Limit, dBm = 11+10LOG(26 dB BW, MHz) + 6 dBi
**** - Margin, dB, Pmeas dBm — Limit, dBm

Table 7.2.27 Conducted output power spectral density test results

ASSIGNED FREQUENCY:
MODULATION:

5250.0 — 5350.0 MHz
64QAM (worst case power and power density)

MODULATING SIGNAL: PRBS
DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 2
ANTENNA GAIN: 6.5 dBi
FEEDER LOSS: 0.7 dB
ANTENNA ASSEMBLY GAIN: 5.8 dBi max (Antenna gain, dBi — feeder loss, dB )
EBW: 5 MHz
MODE: MIMO
Channel, P"‘esz(A“”)' Pmeas (Ant.2),| 5 . 4Bm Limit, dBm Margin®, dB Verdict
m dBm
MHz
5260.0 7.61 6.99 10.32 11.00 -0.68 Pass
5300.0 7.90 7.90 10.91 11.00 -0.09 Pass
5340.0 7.77 7.63 10.71 11.00 -0.29 Pass

* - Pmeas, dBm/MHz = 10 log(10*((P(dBm/MHz,Ant1)/10)+ 10*((P(dBm/MHz,Ant2))/10))
** - Margin, dB = Pmeas (A),dBm - Limit, dBm
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Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138

, Appendix A

Test mode:

Compliance

Date & Time:

11/11/2009 1:10:18 PM

Verdict:

PASS

Temperature: 25.3 °C

Air Pressure: 1010 hPa Re

lative Humidity: 44 %

| Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.2.55 Peak output power and spectral power density, Antenna 1, 6.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5260 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent  11:57:31 Nov 11, 2009 FE T
Mkr1 5.259028 GHz
Ref31 dBm #Atten 10 dB  Ext PG 31 dB 7.612 dBm
#Samp
Log
10 Y, AR SIS I
dB/ "] E—
Pévg
Center 5.26 GHz Span 9.97 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms {401 pts)

Channel Power

12.37 dBm /4.9050 MHz

Fower Speciral Density

-54.54 dBm/Hz

Plot 7.2.56 Peak output power and spectral power density, Antenna 1, 6.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5300 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
s Agilent  11:55:34 Mov 11, 2009 R T
Mkr1 5.298604 GHz
Ref31 dBm #Atten 10 dB  Ext PG -31 dB 7.9 dBm
#Samp|
Log 1
10 TVt (P P
dB/ 1 —
e
Phvg
Center 5.3 GHz Span 9.97 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms (401 pts)

Channel Poiwer

12.59 dBm /4.9050 MHz

Pawer Spectral Density

-54.31 dBm/Hz
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Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A
Test mode: Compliance .
Date & Time: 11/11/2009 1:10:18 PM Verdict: PASS

Temperature: 25.3 °C Air Pressure: 1010 hPa | Relative Humidity: 44 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.2.57 Peak output power and spectral power density, Antenna 1, 6.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5340 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent  11:48:09 Nov 11,2009 R T
Mkr1 5.338704 GHz
Ref31 dBm #Atten 10 dB  Ext PG 31 dB 7.774 dBm
#Samp
Log 2
10 DU PO NP SR
dB/ e meat
!
Pévg
Center 5.34 GHz Span 9.97 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms {401 pts)
Channel Power Fower Speciral Density
12.78 dBm /4.9050 MHz -54.13 dBm/Hz
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Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance

Verdict:

PASS

Date & Time: 11/11/2009 1:10:18 PM

Air Pressure: 1010 hPa

Temperature: 25.3 °C Relative Humidity: 44 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.2.58 Peak output power and spectral power density, Antenna 2, 6.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5260 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent  13:33:18 Nov 11, 2009 R T
Mkr1 5.258725 GHz
Ref30 dBm #Atten 10 dB  Ext PG 31 dB 6.993 dBm
#Samp
Log N
10 P R
dB/
)
Pévg
Center 5.26 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

12.23 dBm /4.9050 MHz

Fower Speciral Density

-54.68 dBm/Hz

Plot 7.2.59 Peak output power and spectral power density, Antenna 2, 6.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5300 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
s Agilent  13:35:14 Moy 11, 2009 R T
Mkr1 5.298525% GHz
Ref30 dBm #Atten 10 dB  Ext PG -31 dB 7.902 dBm
#Samp|
Log 1
10 I S S PN
dB/ - .
|
Phvg
Center 5.3 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Poiwer

13.01 dBm /4.9050 MHz

Pawer Spectral Density

-53.90 dBm/Hz
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Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A
Test mode: Compliance .
Date & Time: 11/11/2009 1:10:18 PM Verdict: PASS

Temperature: 25.3 °C Air Pressure: 1010 hPa | Relative Humidity: 44 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.2.60 Peak output power and spectral power density, Antenna 2, 6.5 dBi, MIMO mode, 5 MHz EBW

Frequency: 5340 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
i Agilent  13:36:12 Nov 11,2009 R T
Mkr1 5.338350 GHz
Ref30 dBm #Atten 10 dB  Ext PG 31 dB 7.632 dBm
#Samp
Log 1
10 = S e —
dB/ i
!
Pévg
Center 5.34 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Power Fower Speciral Density
12.28 dBm /4.9050 MHz -54.63 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

11/11/2009 1:10:18 PM

Verdict: PASS

Temperature: 25.3 °C Air Pressure: 1010 hPa

Relative Humidity: 44 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Table 7.2.28 Conducted output power test results

ASSIGNED FREQUENCY:
MODULATION:
MODULATING SIGNAL:

5250.0 — 5350.0 MHz
64QAM (worst case power and power density)
PRBS

DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 1
ANTENNA GAIN: 6.5 dBi
FEEDER LOSS: 0.7 dB
ANTENNA ASSEMBLY GAIN: 5.8 dBi (Antenna gain, dBi — feeder loss, dB )
MODE: SISO
ANTENNA PORT: Antenna 1 (worst case power and power density)
Channel 26 dB BW,
Pmeas, dBm Limit, dBm Margin*, dB Verdict
MHz MHz
5260.0 4.905 15.17 17.91 -2.74 Pass
5300.0 4.905 15.46 17.91 -2.45 Pass
5340.0 4.905 15.80 17.91 -2.11 Pass

* - Margin, dB = Pmeas, dBm — Limit, dBm

Table 7.2.29 Conducted output power spectral density test results

ASSIGNED FREQUENCY:
MODULATION:
MODULATING SIGNAL:

5250.0 — 5350.0 MHz
64QAM (worst case power and power density)
PRBS

DETECTOR USED: Sample

RESOLUTION BANDWIDTH: 1 MHz

VIDEO BANDWIDTH: 3 MHz

POWER MEASUREMENT OPTION: 2

ANTENNA GAIN: 6.5 dBi

FEEDER LOSS: 0.7 dB

ANTENNA ASSEMBLY GAIN: 5.8 dBi (Antenna gain, dBi — feeder loss, dB )

EBW: 5 MHz

MODE: SISO

ANTENNA PORT: Antenna 1 (worst case power and power density)

c“ﬁ’lfl’z‘e" Pmeas, dBm Limit, dBm Margin, dB Verdict

5260.0 10.23 11.00 -0.77 Pass
5300.0 10.45 11.00 -0.55 Pass
5340.0 10.71 11.00 -0.29 Pass

* - Margin, dB = EIRP total, dBBm/MHz — Limit EIRP, dBm/MHz
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Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance

Verdict:

PASS

Date & Time: 11/11/2009 1:10:18 PM

Air Pressure: 1010 hPa

Temperature: 25.3 °C Relative Humidity: 44 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.2.61 Peak output power and spectral power density, Antenna 1, 6.5 dBi, SISO mode, 5 MHz EBW

Frequency: 5260 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
s Agllent  12:18:24 Naov 11, 2009 R T
Mkr1 5.258779 GHz
Ref31 dBm #Atten 10 dB  Ext PG -31 dB 10.23 dBm
#Samp
Log T
10 P e e
dB/
|
PhAvg
Center 5.26 GHz Span 9.97 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms {401 pts)

Channel Power

15.17 dBm /4.9050 MHz

Fower Spectral Density

-51.74 dBm/Hz

Plot 7.2.62 Peak output power and spectral power density, Antenna 1, 6.5 dBi, SISO mode, 5 MHz EBW

Frequency: 5300 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
- Agllent  11:5334 Mov 11, 2009 FE T
Mkr1 5.299252 GHz
Ref31 dBm #Atten 10 dB  Ext PG -31 dB 10.45 dBm
#Samp|
Log T
10 — 2 —
dB/
e
Phvg
Center 5.3 GHz Span 9.97 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms {401 pts)

Channel Poiwver

15.46 dBm /4.9050 MHz

Fower Spectral Density

-51.45 dBm/Hz
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HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A
Test mode: Compliance .
Date & Time: 11/11/2009 1:10:18 PM Verdict: PASS

Temperature: 25.3 °C Air Pressure: 1010 hPa | Relative Humidity: 44 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.2.63 Peak output power and spectral power density, Antenna 1, 6.5 dBi, SISO mode, 5 MHz EBW

Frequency: 5340 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
A Agilent  11:51:21 Moy 11, 2009 R T
Mkr1 5.339526 GHz
Ref31 dBm #Atten 10 dB  Ext PG 31 dB 10.71 dBm
#Samp|
Log T
10 = £ —
dB/
Pévg
Center 5.34 GHz Span 9.97 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms {401 pts)
Channel Pawer Fower Speciral Density
15.80 dBm /4.9050 MHz -51.10 dBm/Hz
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance

Date & Time: 11/11/2009 1:10:1

8 PM

Verdict: PASS

Temperature: 25.3 °C

Air Pressure: 1010 hPa

Relative Humidity: 44 %

| Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Table 7.2.30 Conducted output power test results

ASSIGNED FREQUENCY:
MODULATION:
MODULATING SIGNAL:

5250.0 — 5350.0 MHz
64QAM (worst case power and power density)
PRBS

DETECTOR USED: Sample
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
POWER MEASUREMENT OPTION: 1
ANTENNA GAIN: 6.5 dBi
FEEDER LOSS: 0.7 dB
ANTENNA ASSEMBLY GAIN: 5.8 dBi (Antenna gain, dBi — feeder loss, dB )
MODE: MIMO
Pmeas Pmeas
Channel | 26 :IIBI-IZBW, (Ant1), | (Ant2), Prneas®, dBM Limit, dBm Margin, dB Verdict
MHz dBm dBm
5265.00 9.51 15.19 15.26 18.24 20.78 -2.55 Pass
5300.00 9.51 15.54 14.37 18.00 20.78 -2.78 Pass
5335.00 9.51 15.22 15.65 18.45 20.78 -2.33 Pass

*_Pmeas, dBm = 10 log(10~((P(dBm,Ant1)/10)+ 107((P(dBm,Ant2))/10))

*** _ Limit, dBm = 11+10LOG(26 dB BW, MHz) + 6 dBi
**** - Margin, dB, Pmeas dBm — Limit, dBm

Table 7.2.31 Conducted output power spectral density test results

ASSIGNED FREQUENCY:

5250.0 — 5350.0 MHz

MODULATION: 64QAM (worst case power and power density)

MODULATING SIGNAL: PRBS

DETECTOR USED: Sample

RESOLUTION BANDWIDTH: 1 MHz

VIDEO BANDWIDTH: 3 MHz

POWER MEASUREMENT OPTION: 2

ANTENNA GAIN: 6.5 dBi

FEEDER LOSS: 0.7dB

ANTENNA ASSEMBLY GAIN: 5.8 dBi (Antenna gain, dBi — feeder loss, dB )

EBW: 10 MHz

MODE: MIMO
ST Pmeas (Ant1), | Pmeas (Ant2). 1 pypees®,dBm Limit, dBm Margin**, dB Verdict

MHz

5265.00 7.63 7.84 10.75 11.00 -0.25 Pass
5300.00 8.16 7.10 10.67 11.00 -0.33 Pass
5335.00 7.53 7.75 10.65 11.00 -0.35 Pass

* - Pmeas, dBm/MHz = 10 log(10*((P(dBm/MHz,Ant1)/10)+ 10*((P(dBm/MHz,Ant2))/10))
** - Margin, dB = Pmeas (A),dBm - Limit, dBm
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

11/11/2009 1:10:18 PM

Verdict:

PASS

Temperature: 25.3 °C

Air Pressure: 1010 hPa

Relative Humidity: 44 %

| Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.2.64 Peak output power and spectral power density, Antenna 1, 6.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5265 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
s Agilent  12:29:26 Mov 11, 2009 R T
Mkr1 5.26181 GHz
Ref30 dBm #Atten 10 dB  Ext PG 31 dB 7.626 dBm
#Samp|
Log 1
10 == e A ——
dB/ T
L —]
PhAvg
Center 5.265 GHz Span 19.33 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

15.19 dBm /9.5100 MHz

FPower Spectral Density

-54.59 dBm/Hz

Plot 7.2.65 Peak output power and spectral power density, Antenna 1, 6.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5300 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent  12:31:30 Nov 11, 2009 FE T
Mkr1 5.29841 GHz
Ref30 dBm #Atten 10 dB  Ext PG 31 dB 8.161 dBm
#Samp
Log 1
10 e . Ay SO RO
dBy . -~
R
Pévg
Center 5.3 GHz Span 19.33 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

15.54 dBm /9.5100 MHz

Fower Speciral Density

-54.25 dBmiHz
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Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A
Test mode: Compliance .
Date & Time: 11/11/2009 1:10:18 PM Verdict: PASS

Temperature: 25.3 °C Air Pressure: 1010 hPa | Relative Humidity: 44 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.2.66 Peak output power and spectral power density, Antenna 1, 6.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5335 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
2o Agilent  12:40:24 Nov 11,2009 R T
Mkr1 5.33180 GHz
Ref30 dBm #Atten 10 dB  Ext PG 31 dB 7.526 dBm
#Samp
Log 1
10 O N N
dB/ -
Lyt Moo _|
Pévg
Center 5.335 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Power Fower Speciral Density
15.22 dBm /9.5100 MHz -54.56 dBm/Hz
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Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance

Verdict:

PASS

Date & Time: 11/11/2009 1:10:18 PM

Air Pressure: 1010 hPa

Temperature: 25.3 °C Relative Humidity: 44 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.2.67 Peak output power and spectral power density, Antenna 2, 6.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5265 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agilent  12:58:10 Nov 11, 2009 R T
Mkr1 5.26155 GHz
Ref30 dBm #Atten 10 dB Ext PG 31 dB 7.841 dBm
#Samp
Log p
10 v NP Sy
dB/ sl -
I —
Pévg
Center 5.265 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

15.26 dBm /9.5100 MHz

Fower Speciral Density

-54.52 dBm/Hz

Plot 7.2.68 Peak output power and spectral power density, Antenna 2, 6.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5300 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
s Agllent  13:0141 MNov 11, 2009 R T
Mkr1 5.29680 GHz
Ref30 dBm #Atten 10 B Ext PG 31 dB 7.1 dBm
#Samp|
Log 1
10 I YT UV I
dB/ -
Imatireid—"1 [
Phvg
Center 5.3 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Poiwer

14.37 dBm /9.5100 MHz

Pawer Spectral Density

-55.41 dBm/Hz
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Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A
Test mode: Compliance .
Date & Time: 11/11/2009 1:10:18 PM Verdict: PASS

Temperature: 25.3 °C Air Pressure: 1010 hPa | Relative Humidity: 44 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.2.69 Peak output power and spectral power density, Antenna 2, 6.5 dBi, MIMO mode, 10 MHz EBW

Frequency: 5335 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
# Agllent  12:52:14 Nov 11, 2009 R T
Mkr1 5.33140 GHz
Ref30 dBm #Atten 10 B Ext PG -31 dB 7.754 dBm
#Samp
Log )
10 == T2 o™ VS UEUUPI RS |
dB/
| ompieene e
Pévg
Center 5.335 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Power Fower Speciral Density
15.65 dBm /9.5100 MHz -54.13 dBm/Hz
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Test specification:

FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

11/11/2009 1:10:18 PM

Verdict: PASS

Temperature: 25.3 °C Air Pressure: 1010 hPa

Relative Humidity: 44 %

| Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Table 7.2.32 Conducted output power test results

ASSIGNED FREQUENCY:
MODULATION:
MODULATING SIGNAL:

5250.0 — 5350.0 MHz
64QAM (worst case power and power density)
PRBS

DETECTOR USED: Sample

RESOLUTION BANDWIDTH: 1 MHz

VIDEO BANDWIDTH: 3 MHz

POWER MEASUREMENT OPTION: 1

ANTENNA GAIN: 6.5 dBi

FEEDER LOSS: 0.7 dB

ANTENNA ASSEMBLY GAIN: 5.8 dBi (Antenna gain, dBi — feeder loss, dB )

MODE: SISO

ANTENNA PORT: Antenna 1 (worst case power and power density)
Channel 26 dB BW,

Pmeas, dBm Limit, dBm Margin*, dB Verdict
MHz MHz

5265.00 9.51 18.20 20.78 -2.58 Pass
5300.00 9.51 18.67 20.78 -2.11 Pass
5335.00 9.51 18.75 20.78 -2.03 Pass

* - Margin, dB = Pmeas, dBm — Limit, dBm

Table 7.2.33 Conducted output power spectral density test results

ASSIGNED FREQUENCY:
MODULATION:
MODULATING SIGNAL:
DETECTOR USED:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:
POWER MEASUREMENT OPTION:
ANTENNA GAIN:

FEEDER LOSS:

ANTENNA ASSEMBLY GAIN:
EBW:

MODE:

ANTENNA PORT:

5250.0 — 5350.0 MHz

64QAM (worst case power and power density)
PRBS

Sample

1 MHz

3 MHz

2

6.5 dBi

0.7 dB

5.8 dBi (Antenna gain, dBi — feeder loss, dB )
10 MHz

SISO

Antenna 1 (worst case power and power density)

c"m’z‘e" Pmeas, dBm Limit, dBm Margin, dB Verdict
5265.00 1053 11.00 ~0.47 Pass
5300.00 10.88 11.00 012 Pass
5335.00 10.66 11.00 20.34 Pass

* - Margin, dB = EIRP total, dBBm/MHz — Limit EIRP, dBm/MHz

Page 78 of 332




Report ID: ALVRAD_FCC.19997_20131.doc
H Date of Issue: 9/24/2009

L

HERMON LABORATORIES

Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance

Verdict:

PASS

Date & Time: 11/11/2009 1:10:18 PM

Air Pressure: 1010 hPa

Temperature: 25.3 °C Relative Humidity: 44 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.2.70 Peak output power and spectral power density, Antenna 1, 6.5 dBi, SISO mode, 10 MHz EBW

Frequency: 5265 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
A Agllent  12:27.48 Mov 11, 2009 FE T
Mkr1 5.26162 GHz
Ref30 dBm #Atten 10 dB  Ext PG -31 dB 10.53 dBm
#Samp
Log T
1 &
dB/
Plg
Center 5.265 GHz Span 19.33 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Power

18.20 dBm /9.5100 MHz

Fower Speciral Density

-51.58 dBm/Hz

Plot 7.2.71 Peak output power and spectral power density, Antenna 1, 6.5 dBi, SISO mode, 10 MHz EBW

Frequency: 5300 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
s Agilent  12:35:11 Moy 11, 2009 R T
Mkr1 5.29690 GHz
Ref30 dBm #Atten 10 dB  Ext PG -31 dB 10.88 dBm
#Samp|
Log *
10 2
dB/
P
Phvg
Center 5.3 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)

Channel Poiwer

18.67 dBm /9.5100 MHz

Pawer Spectral Density

-51.12 dBm/Hz
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Test specification: FCC section 15. 407(a)(2), Peak output power and peak power spectral density

Test procedure: FCC Public Notice DA 02-2138, Appendix A
Test mode: Compliance .
Date & Time: 11/11/2009 1:10:18 PM Verdict: PASS

Temperature: 25.3 °C Air Pressure: 1010 hPa | Relative Humidity: 44 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.2.72 Peak output power and spectral power density, Antenna 1, 6.5 dBi, SISO mode, 10 MHz EBW

Frequency: 5335 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
W Agllent  12:37:24 Nov 11, 2009 R T
Mkr1 5.33195 GHz
Ref30 dBm #Atten 10 dB Ext PG -31 dB 10.66 dBm
#Samp|
Log -
10 2
dB/
Phvg
Center 5.335 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Channel Poiver Pawer Spectral Density
18.75 dBm /9.5100 MHz -51.03 dBm/Hz
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Test specification: FCC section 15. 407(f), RF exposure
Test procedure: 47 CFR, Section 1.1307(b)1
Test mode: Compliance _—
Date & Time: 9/21/2009 4:19:02 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1015 hPa Relative Humidity: 40 % | Power Supply: 120 VAC
Remarks:
7.3 RF exposure
7.31 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 7.3.1.
Table 7.3.1 RF exposure limits
Power density
Frequency range, MHz mWiem? Wim?
5250.0 — 5350.0 MHz 1.00 10.0
*- 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.
7.3.2  Safe distance calculation for fixed transmitter

The minimum safe distance was calculated from the following equation as provided in Table 7.3.2:

r=sqri[ PxG / (4xmxS)],
where S is power density in W/m? , P is the transmitter output power in W, G is the transmitter antenna numeric
gain and r is distance to transmit antenna in m.
With power density equal to the RF exposure limit the minimum safe distance was calculated according to the
following equation: r = sqrt[ PxG / (4xmxS])

Table 7.3.2 Safe distance calculation

ASSIGNED FREQUENCY: 5250.0 — 5350.0 MHz

EQUIPMENT INTENDED USE: Fixed*

EBW: 10 MHz

MODE: Low Channel MIMO mode with 9.5 dBi antenna

Mid Channel SISO mode with 17 dBi antenna
High Channel SISO mode with 9.5 dBi antenna

;arrier frequency | Peak outpul | Antenna EIRP Power density | Safe distance, Intended Verdict
MHz power, dBm | gain, dBi dBm w limit, W/m? m** eparation, r
5265.0 15.03 9.5 24.53 | 0.2838 10.00 0.05 2.0 Pass
5300.0 7.7 17 24.70 | 0.2951 10.00 0.05 2.0 Pass
5335.0 14.97 9.5 24.47 | 0.2799 10.00 0.05 2.0 Pass
5265.00 18.20 6.50 24.70 0.30 10.00 0.05 2.0 Pass
5300.00 18.67 6.50 25.17 0.33 10.00 0.05 2.0 Pass
5335.00 18.75 6.50 25.25 0.33 10.00 0.05 2.0 Pass

* - The equipment deemed fixed as intended for use at a distance of more than 2.0 m from humans.
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Test specification: = FCC section 15.407(a)(6), Ratio of the peak excursion of the modulation envelope

to the peak transmit power

Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance Verdict: PASS

Date & Time: 9/21/2009 3:50:54 PM

Temperature: 25 °C Air Pressure: 1015 hPa | Relative Humidity: 38 % | Power Supply: 120 VAC

Remarks:

7.4

7.41

7.4.2

7.4.2.1
7.4.2.2
7.4.23

74.2.4
7.4.2.5

Ratio of the peak excursion of the modulation envelope to the peak transmit
power

General

This test was performed to measure the ratio of the peak excursion of the modulation envelope to the peak transmit
power at RF antenna connector. Specification test limits are given in Table 7.4.1.

Table 7.4.1 Peak excursion limits

Assigned frequency, MHz Maximum peak excursion, dB/MHz
5250 - 5350 13.0

Test procedure

The EUT was set up as shown in Figure 7.4.1, energized and its proper operation was checked.

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

The measurements were performed in continuous transmission mode of operation for carrier (channel) frequency at
low and high edges and at the middle of the frequency range.

The maximum peak excursion of modulation envelope was measured as a difference between 2 traces.

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

Figure 7.4.1 Peak excursion ratio measurement setup

Spectrum

EUT
analyzer

Attenuator »>

v
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Test specification: = FCC section 15.407(a)(6), Ratio of the peak excursion of the modulation envelope

to the peak transmit power

Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance _—

Date & Time: 9/21/2009 3:50:54 PM Verdict: PASS
Temperature: 25 °C Air Pressure: 1015 hPa | Relative Humidity: 38 % | Power Supply: 120 VAC
Remarks:

Table 7.4.2 Peak excursion test results

ASSIGNED FREQUENCY RANGE:
DETECTOR USED:

5250.0 — 5350.0 MHz
1-st trace : Peak, Max Hold
2-nd trace : Sample, 100 Power Averaging

TRANSMITTER OUTPUT POWER Maximum for each EBW

RESOLUTION BANDWIDTH: 1 MHz

VIDEO BANDWIDTH: 3 MHz

EBW: 5 MHz

Fre?wu:zncy, Modulation 1-st trace, dBm 2-nd trace, dBm Peakesgursmn, Limit, dB |Margin, dB| Verdict
Low channel

5260.0 | 64QAM | 17.42 | 7.974 | 9.45 | 130 | -355 | Pass
Mid channel

5300.0 | 64QAM | 18.28 | 7.804 | 10.48 | 130 | -252 | Pass
mhchannel

5340.0 | 64QAM | 18.27 | 8.179 | 10.09 | 130 | 291 ]| Pass
EBW: 10 MHz

Freﬂnu:zncy, Modulation 1-st trace, dBm 2-nd trace, dBm Peakesgursmn, Limit, dB |Margin, dB] Verdict
Low channel

5265.0 |  64QAM | 17.24 | 6.129 | 11.11 | 130 | -189 | Pass
Mid channel

5300.0 | 64QAM | 17.81 | 8.362 l 9.45 | 13.0 | -355 | Pass
High channel

5335.0 | 64QAM | 17.52 | 7.757 l 9.76 | 13.0 | -224 | Pass

Reference numbers of test equipment used

HL2909 | HL2952 | HL3440 |

Full description is given in Appendix A.
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Test specification:

FCC section 15.407(a)(6), Ratio of the peak excursion of the modulation envelope
to the peak transmit power

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

9/21/2009 3:50:54 PM Verdict: PASS

Temperature: 25 °C

Air Pressure: 1015 hPa | Relative Humidity: 38 % | Power Supply: 120 VAC

Remarks:

Plot 7.4.1 Peak excursion measurement

Frequency: 5260 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
#i Agilent  16:08:03 15 Sep 2009 R T
Mkr2 5.2587500 GHz
Ref31 dBm #Atten 20 dB Ext PG 21 dB 7.974 dBm
#Samp| 1
Log (__,_-——'i—ﬁ—g - -
10 S VYRSV B SV R
I By S B
PAvg
Center 5.26 GHz Span 5 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms (401 pts)
Marker Tiace Type 2 Puds Amplitude
1 o) Freq 5.2587500 GHz 17.42Z dBm
z 2) Freq 5.2527500 GHz 7.874 dBm

Plot 7.4.2 Peak excursion values

Frequency: 5260 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
Peak Excursion values
13
12

5 T T T T T T T T T
52575 5258 52585 5248 52505 5280 52605 5261 52615 5262 53625
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Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(a)(6), Ratio of the peak excursion of the modulation envelope

to the peak transmit power

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

9/21/2009 3:50:54 PM

Verdict:

PASS

Temperature: 25 °C

Air Pressure: 1015 hPa

Relative Humidity: 38 %

| Power Supply: 120 VAC

Remarks:

Plot 7.4.3 Peak excursion measurement

Frequency: 5300 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
#i Agilent  16:01:41 15 Sep 2009 R T
Mkr2 5.2987375 GHz
Ref31 dBm #Atten 20 dB Ext PG 21 dB 7.804 dBm
#Peak 1
Log L | —
:':;,‘ MW%WWMWWMWWWM
Center 5.3 GHz Span 5 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms (401 pts)
Mater Tiave Type A Fuds Amplitude

5.2987375 GHz
5.2987375 GHz

1 o Freq
2 @ Freq

12.28 dBm
7 504 dBm

Plot 7.4.4 Peak excursion values

Frequency:
Channel BW:
Modulation parameters:

5300 MHz
5 MHz
64QAM

Peak Excursion values

—+—Trace 1 - Trace 2

bol

4

‘Azl

5

52975 5298 52985 5299 52995 5300 53005 5301 53015 5302 53025
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Test specification:

FCC section 15.407(a)(6), Ratio of the peak excursion of the modulation envelope
to the peak transmit power

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance Verdict: PASS

Date & Time:

9/21/2009 3:50:54 PM

Temperature: 25 °C

Air Pressure: 1015 hPa | Relative Humidity: 38 % | Power Supply: 120 VAC

Remarks:

Plot 7.4.5 Peak excursion measurement

Frequency: 5340 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
#i Agilent  16:12:14 15 Sep 2009 R T
Mkr2 5.3387250 GHz
Ref31 dBm #Atten 20 dB Ext PG 21 dB 8.179 dBm
#Peak 1
Log [IEm——— | —
10 e e o e —
Center 5.34 GHz Span 5 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms (401 pts)
Mater Tiave Type A Fuds Amplitude
1 o) Freq 5.3387250 GHz 1827 dBm
z 2) Freq 5.3287250 GHz 2,179 dBm

Plot 7.4.6 Peak excursion values

Frequency: 5340 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
Peak Excursion values

13

12

11

10

1 a

mimsc f vE iy —+—Trace 1 - Trace 2
1% . X

5 T T T T T T T T T
53375 0338 53385 05339 53395 5340 53405 5341 53415 532 53425
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Test specification:

FCC section 15.407(a)(6), Ratio of the peak excursion of the modulation envelope
to the peak transmit power

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

9/21/2009 3:50:54 PM Verdict: PASS

Temperature: 25 °C

Air Pressure: 1015 hPa | Relative Humidity: 38 % | Power Supply: 120 VAC

Remarks:

Plot 7.4.7 Peak excursion measurement

Frequency: 5265 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
A Agllent  16:30:50 15 Sep 2009 FE T
Mki2 5.262550 GHz
Ref31 dBm #Atten 20 dB  Ext PG 21 dB 6.129 dBm
#Samp 1
Log - = r T T
10 NS T Y SRR S5 BV |
dBy T [
PAvg
Center 5.265 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)
Marker Trace Type A fuds Amplitude
1 o) Freq 5.262550 GHz 1724 dBm
z 2) Freq 5.262550 GHz 5,120 dBm

Plot 7.4.8 Peak excursion values

Frequency: 5265 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
Peak Excursion values
13
12

5260 5261 5262 5263 5264 5265 5266 5267 5268 5269 5270
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Report ID: ALVRAD_FCC.19997_20131.doc
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Test specification:

FCC section 15.407(a)(6), Ratio of the peak excursion of the modulation envelope
to the peak transmit power

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

Verdict: PASS

9/21/2009 3:50:54 PM

Temperature: 25 °C

Air Pressure: 1015 hPa | Relative Humidity: 38 % | Power Supply: 120 VAC

Remarks:

Plot 7.4.9 Peak excursion measurement

Frequency: 5300 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
#i Agilent  16:28:54 15 Sep 2009 R T
Mkr2 5.297550 GHz
Ref31 dBm #Atten 20 dB Ext PG 21 dB 8.362 dBm
#Peak 1
Log - =t T
10 ——— SV USSP USROS RO S
dB/ [
Center 5.3 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)
Mater Tiave Type A Fuds Amplitude
1 o) Freq 5297550 GHz 1721 dBm
z 2) Freq 5.297550 GHz 9.262 dBm

Plot 7.4.10 Peak excursion values

Frequency: 5300 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM

Peak Excursion values

e

'ILi| L1

‘.Snd"!ll _'l

5295 5296 5297 5298 5299 5300 5301 5302 5303 5304 5305
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Test specification:

FCC section 15.407(a)(6), Ratio of the peak excursion of the modulation envelope

to the peak transmit power

Test procedure:

FCC Public Notice DA 02-2138, Appendix A

Test mode:

Compliance

Date & Time:

9/21/2009 3:50:54 PM Verdict:

PASS

Temperature: 25 °C

Air Pressure: 1015 hPa | Relative Humidity: 38 %

| Power Supply: 120 VAC

Remarks:

Plot 7.4.11 Peak excursion measurement

Frequency: 5335 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
A Agllent 1611703 15 Sep 2009 FE T
Mki2 5.332550 GHz
Ref31 dBm #Atten 20 dB  Ext PG 21 dB 7.757 dBm
#Samp| 1
Log IR S S AR DS I D S
10 — - U NN O
dB/ M [
PAvg
Center 5.335 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)
Mater Tiave Type A Fuds Amplitude
1 o) Freq 5.332960 GHz 17.52 dBm
z 2) Freq 5.332550 GHz 7.757 dBm

Plot 7.4.12 Peak excursion values

Frequency: 5335 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
Peak Excursion values

13

12

11 5

10

—+—Trace 1 - Trace 2

bt 3
i!lﬂ
)

5330 5331 5332 5333 5334 5335 5336 5337 5338 5339 5340
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Test specification: = FCC section 15.407(a)(6), Ratio of the peak excursion of the modulation envelope
to the peak transmit power

Test procedure: FCC Public Notice DA 02-2138, Appendix A
Test mode: Compliance _—
Date & Time: 11/11/2009 2:08:29 PM Verdict: PASS

Temperature: 25.5°C  Air Pressure: 1010 hPa | Relative Humidity: 46 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Table 7.4.3 Peak excursion test results

ASSIGNED FREQUENCY: 5250.0 — 5350.0 MHz
DETECTOR USED: 1-st trace : Peak, Max Hold

2-nd trace : Sample, 100 Power Averaging
TRANSMITTER OUTPUT POWER Maximum for each EBW
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
EBW: 5 MHz
Fre?wu:zncy, Modulation 1-st trace, dBm 2-nd trace, dBm Peakesgursmn, Limit, dB |Margin, dB| Verdict
Low channel
5260.0 | 64QAM | 19.52 | 9.81 | 9.71 | 130 | -329 | Pass
Mid channel
5300.0 | 64QAM | 19.91 | 10.16 | 9.75 | 130 | -325 | Pass
mhchannel
5340.0 | 64QAM | 19.58 | 10.03 | 9.55 | 130 | -345 | Pass
EBW: 10 MHz
Freﬂnu:zncy, Modulation 1-st trace, dBm 2-nd trace, dBm Peake;(l:sursmn, Limit, dB |[Margin, dB] Verdict
Low channel
5260.0 | 64QAM | 19.88 | 9.85 | 10.03 | 130 | 297 | Pass
Mid channel
5300.0 | 64QAM | 20.58 | 10.78 | 9.80 | 13.0 | -320 | Pass
High channel
5340.0 | 64QAM | 20.08 | 9.98 | 10.10 | 130 | 290 | Pass
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Test specification: = FCC section 15.407(a)(6), Ratio of the peak excursion of the modulation envelope
to the peak transmit power

Test procedure: FCC Public Notice DA 02-2138, Appendix A
Test mode: Compliance _—
Date & Time: 11/11/2009 2:08:29 PM Verdict: PASS

Temperature: 25.5°C  Air Pressure: 1010 hPa | Relative Humidity: 46 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.4.13 Peak excursion measurement

Frequency: 5260 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
#i Agilent  14:56:10 Moy 11, 2009 R T
Mkr2 5.2587250 GHz
Ref31 dBm #Atten 10 dB  Ext PG 31 dB 9.811 dBm
#Samp 1
R ——— e —
10 —— e M ——
dB/
PAvg
Center 5.26 GHz Span 5 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms {401 pts)
Mater Trace Type X Asis Amplitude
1 [4)] Freq 525587250 GHz 1952 dBm
2 2) Freq 52687260 GHz 9811 dBm

Plot 7.4.14 Peak excursion measurement

Frequency: 5300 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
s Agilent  14:54:42 Nov 11, 2009 R T
Mkr2 5.2987125 GHz
Ref31 dBm #Atten 10 dB  Ext PG 31 dB 10.16 dBm
#Samp| *
<
Log 3 I
L] & e
0 [T e —
dB/
Phvg
Center 5.3 GHz Span 5 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms (401 pts)
Mater Trace Type X fuds Amplitude
1 o) Freq 5.2987125 GHz 19.91 dBm
2 2) Freq 52997125 GHz 10.16 dBm
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FCC section 15.407(a)(6), Ratio of the peak excursion of the modulation envelope
to the peak transmit power

Test specification:

Test procedure: FCC Public Notice DA 02-2138, Appendix A

Test mode: Compliance

Verdict: PASS

Date & Time: 11/11/2009 2:08:29 PM

Temperature: 25.5°C  Air Pressure: 1010 hPa | Relative Humidity: 46 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.4.15 Peak excursion measurement

Frequency: 5340 MHz
Channel BW: 5 MHz
Modulation parameters: 64QAM
# Agllent  14:5328 Mov 11, 2009 R T
Mkr2 5.3386875 GHz
Ref31 dBm #Atten 10 dB  Ext PG -31 dB 10.03 dBm
#Samp 1
Log | ] —
LU — S oo
dB/
PAvg
Center 5.34 GHz Span 5 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms {401 pts)
M atker Trace Type X Bois Amplitude
1 o Freq 5.3366675 GHz 13.58 dBm
2 @ Freq £.3386875 GHz 10,03 dBm

Plot 7.4.16 Peak excursion measurement

Frequency: 5265 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
i Agllent  15:08:55 Mov 11, 2009 FE T
Mki2 5.262550 GHz
Ref31 dBm #Atten 10 dB  Ext PG -31 dB 9.849 dBm
#Samp 11\
Log I— e _j‘
10 < S e e
dB/ —
Phvg
Center 5.265 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Marker Trace Type X A Amplitude

5262550 GHz
5262660 GHz

1 o Freq
2 @ Freq

19.85 dBm
2843 dBm
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HERMON LABORATORIES

Test specification: = FCC section 15.407(a)(6), Ratio of the peak excursion of the modulation envelope
to the peak transmit power

Test procedure: FCC Public Notice DA 02-2138, Appendix A
Test mode: Compliance _—
Date & Time: 11/11/2009 2:08:29 PM Verdict: PASS

Temperature: 25.5°C  Air Pressure: 1010 hPa | Relative Humidity: 46 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.4.17 Peak excursion measurement

Frequency: 5300 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
A Agllent  15:0421 Mov 11, 2009 FE T
Mki2 5.297525 GHz
Ref31 dBm #Atten 10 dB  Ext PG -31 dB 10.78 dBm
#Samp ;
Log — —— T
10 2, b
dB/
PAvg
Center 5.3 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Marker Trace Type X A Amplitude
1 [4)] Freq 5297575 GHz 2055 dBm
2 2) Freq 5207525 GHz 1078 dBm

Plot 7.4.18 Peak excursion measurement

Frequency: 5335 MHz
Channel BW: 10 MHz
Modulation parameters: 64QAM
A Agllent  15:0225 Mov 11,2009 FE T
Mki2 5.332525 GHz
Ref31 dBm #Atten 10 dB  Ext PG -31 dB 9.977 dBm
#Samp 1
O
Log [— ] — ED i N — S —
10 & B
dB/ e
PAvg
Center 5.335 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
Marker Trace Type X A Amplitude
1 [4)] Freq 5.332525 GHz 2003 dBm
2 2) Freq 53326525 GHz 90877 dBm
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:27:24 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: Integral antenna

7.5

7.5.1

7.5.2

7.5.21
7.5.2.2

7.5.2.3
7.5.3

7.5.3.1
7.5.3.2

7.5.3.3

Field strength of spurious emissions with integral antenna

General

This test was performed to measure field strength of spurious emissions from the EUT. Specification test limits are
given in Table 7.5.1.

Table 7.5.1 Radiated spurious emissions limits

Field strength at 3 m within restricted bands, Attenuation of field
Frequency, MHz dB(uVvV/m)* strength of s;?urious versus
. carrier outside restricted
Peak Quasi Peak Average bands, dBc***
0.009 —0.090 148.5 - 128.5 NA 128.5 — 108.5**
0.090 - 0.110 NA 108.5 — 106.8** NA
0.110 — 0.490 126.8 — 113.8 NA 106.8 — 93.8**
0.490 — 1.705 73.8 —63.0**
1.705 — 30.0* 69.5
30 - 88 NA 40.0 NA 20.0
88 — 216 43.5
216 — 960 46.0
960 - 1000 54.0
1000 — 10"harmonic 74.0 NA 54.0

*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Lims2 = Lims1 + 40 log (S4/S2),

where St and S;— standard defined and test distance respectively in meters.

**- The limit decreases linearly with the logarithm of frequency.

*** - The field strength limits applied from the lowest radio frequency generated in the device, without going below 9

kHz up to the tenth harmonic of the highest fundamental frequency.

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

The EUT was set up as shown in Figure 7.5.1, energized and the performance check was conducted.

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

The worst test results (the lowest margins) were recorded 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 Figure 7.5.2, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m,
its polarization was switched from vertical to horizontal.

The worst test results (the lowest margins) were recorded and shown in the associated plots.
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FCC section 15.407(b)(2), Unwanted radiated emissions

Test specification:
Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test procedure:

Test mode: Compliance _—

Date & Time: 9/23/2009 9:27:24 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC

Remarks: Integral antenna

Figure 7.5.1 Setup for spurious emission field strength measurements below 30 MHz

Test distance

—

Loop antenna

Wooden -
table
_ = =
= £
= Flush S
£ mounted
ble
turn ta Ground plane J
Auxilliary Power 22:;;};2:/1 L
equipment supply EMI receiver

Figure 7.5.2 Setup for spurious emission field strength measurements above 30 MHz

| 1.5m
rﬁw
wy
W Test
hit a_nle_nna _—
—_ ,KE ,,,,,,, -E,—,—.;;r-._‘
s
Y /
U4 % Ferrites
| Test distance |
£
<
Wood N
ooden
EUT Test
table \
—3 ==
= Flush
2 mounted
turn table
Ground plane

Auxilliary Power iﬁ;(;t;tg
eauipment SuPply EMI receiver
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

9/23/2009 9:27:24 AM Verdict: PASS

Temperature: 24°C

Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC

Remarks: Integral antenna

Table 7.5.2 Field strength of emissions outside restricted bands

ASSIGNED FREQUENCY RANGE: 5250 - 5350 MHz

INVESTIGATED FREQUENCY RANGE: 0.009 - 40000 MHz

TEST DISTANCE: 3m

MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS

DUTY CYCLE: 100 %

TRANSMITTER OUTPUT POWER: Maximum

DETECTOR USED: Peak

RESOLUTION BANDWIDTH: 100 kHz

VIDEO BANDWIDTH: 300 kHz

EBW:

10 MHz (maximum, aggregate power)

“requency e str_engtl Antenna Antenna | Azimuth “leld strgngtl Attenuatit_m Limit, Margin, .
MHz of spurious, polarization | height, m degrees; of carrier, below carrier, dBc, dB** Verdici
dB(uV/m) ’ dB(uV/m) dBc

Low carrier frequency

All emission were found more than 20 dB below the limit | Pass
Mid carrier frequency

All emission were found more than 20 dB below the limit | Pass
High carrier frequency

All emission were found more than 20 dB below the limit | Pass

*- EUT front panel refers to 0 degrees position of turntable.
**- Margin = Attenuation below carrier — specification limit.
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:27:24 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: Integral antenna

Table 7.5.3 Field strength of spurious emissions above 1 GHz within restricted bands

ASSIGNED FREQUENCY RANGE: 5250 - 5350 MHz
INVESTIGATED FREQUENCY RANGE: 0.009 - 40000 MHz
TEST DISTANCE: 3m
MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS
DUTY CYCLE: 100 %
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
TRANSMITTER OUTPUT POWER: Maximum
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1000 kHz
TEST ANTENNA TYPE: Double ridged guide
EBW: 10 MHz (maximum, aggregate power)
requency Antenna Azimuth ‘eak field strength(VBW=3 M_Hz Average field strength(VBW=10 Hz) _ )
MHz ‘olarizatiol {eight jegrees’ Neasured Limit, Margin, | Mleasured | ;alculatec T Limit, Margin | Verdict
m dB(uV/m) | iB(uV/im | dB** | dB(uV/m) | dB(uV/m) | iB(uV/im | dB***
Low carrier frequency
1440.000 | Horizontal | 12 ] 30 | 4662 | 740 | 2738 | 4395 | 3952 | 540 | -14.48 | Pass
Mid carrier frequency
1440.003 | Horizontal | 12 ] 30 | 4660 | 740 | 274 | 4395 | 3952 | 540 | -14.48 | Pass
High carrier frequency
1440.000 | Horizontal | 12 ] 30 | 4655 | 740 | 2735 | 4397 | 3954 | 540 | -14.46 | Pass
*- EUT front panel refers to 0 degrees position of turntable.
**- Margin = Measured field strength - specification limit.
***. Margin = Calculated field strength - specification limit,
where Calculated field strength = Measured field strength + average factor.
Table 7.5.4 Average factor calculation
Transmission pulse Transmission burst Transmission train Average factor,
Duration, ms Period, ms Duration, ms Period, ms duration, ms dB
3 5 - - - -4.43

*- Average factor was calculated as follows

for pulse train shorter than 100 ms: Pulse duration _ Burst duration

Average factor =20xlog,, [ X Number of bursts within pulse trainj

X
Pulse period  Train duration

for pulse train longer than 100 ms: Pulse duration _ Burst duration

Average factor =20xlog,, [ X Number of bursts within 100 ms]

Pulse period 100ms
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Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

9/23/2009 9:27:24 AM

Verdict:

PASS

Temperature: 24°C

Air Pressure: 1009 hPa

Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: Integral antenna

Table 7.5.5 Field strength of spurious emissions below 1 GHz within restricted bands

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

TEST DISTANCE:
MODULATION:

MODULATING SIGNAL:

DUTY CYCLE:

TRANSMITTER OUTPUT POWER SETTINGS:
TRANSMITTER OUTPUT POWER:
RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

5250 - 5350 MHz
0.009 - 40000 MHz
3m

64QAM (worst case power and power density)

PRBS
100 %
Maximum
Maximum

1 kHz (9 kHz — 150 kHz)

9.0 kHz (150 kHz — 30 MHz)
120 kHz (30 MHz — 1000 MHz)

> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconical (30 MHz — 200 MHz)
Log periodic (200 MHz — 1000 MHz)
Biconilog (30 MHz — 1000 MHz)
EBW: 10 MHz (maximum, aggregate power)
- Peak Quasi-peak Turn-table
“requency emission, | Measured emission, Limit, . Antgnn_a Ar_\tenna osition**, Verdict
MHz dB(aVim) dB(uV/m) dB (Vi) Vargin, dB' | polarization | height, m pdegrees
Low carrier frequency
All emission were found more than 20 dB below the limit | Pass
Mid carrier frequency
All emission were found more than 20 dB below the limit | Pass
High carrier frequency
All emission were found more than 20 dB below the limit | Pass
*- Margin = Measured emission - specification limit.
**- EUT front panel refer to 0 degrees position of turntable.
Table 7.5.6 Restricted bands
MHz MHz MHz MHz MHz GHz
0.09 -0.11 8.37625 - 8.38675 73-74.6 399.9 - 410 2690 - 2900 10.6 - 12.7
0.495 - 0.505 8.41425 - 8.41475 74.8-75.2 608 - 614 3260 - 3267 13.25-134
2.1735 - 2.1905 12.29 - 12.293 108 - 121.94 960 - 1240 3332 - 3339 14.47 - 145
4.125-4.128 12.51975 - 12.52025 123 -138 1300 - 1427 3345.8 - 3358 15.35-16.2
417725 -4.17775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-214
4.20725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01-23.12
6.215-6.218 16.42 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6 -24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 - 1722.2 7250 - 7750 31.2-31.8
6.31175 - 6.31225 16.80425 - 16.80475 167.72-173.2 2200 - 2300 8025 — 8500 36.43 - 36.5
8.291 - 8.294 25.5 - 25.67 240 - 285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5-38.25 322 - 335.4 2483.5 - 2500 9300 - 9500
Reference numbers of test equipment used
HL 0446 HL 0521 HL 0604 HL 0768 HL 0769 HL 1424 HL 1425 HL 2254
HL 2387 HL 2432 HL 2697 HL 2883 HL 2909 HL 2952 HL 3123 HL 3286
HL 3351 HL 3352 HL 3616

Full description is given in Appendix A.
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date & Time: 9/23/2009 9:27:24 AM

Verdict: PASS

Temperature: 24°C Air Pressure: 1009 hPa

Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: Integral antenna

Plot 7.5.1 Radiated emission measurements from 9 to 150 kHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(@3]
ACTY DET: PERAE
MEAS DET: FERK OF AYG
MKR 9.8 kHz
B2 18 dBplsm
LOG  REF 198.@ dBulsm
I
TN E——
50 dB I T
hh_‘"_h‘———_h
YA 5B g
5C FC
ACORR MJM
Wmm
A [ttt o

START 3.@ kHz
L *IF EW 1.8 kHz

AVG BN 3 kHz

STOF 19@.8 kHz
SWF 7HR meec

Plot 7.5.2 Radiated emission measurements from 9 to 150 kHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(@]
ACTY DET: PERE
MEAS OET: PEAK OF AUG
MER 9.8 kHz
B2. 65 dBplsm
LOG  REF 138.@ dBplsm
——
A E——
50 dB |
___H_h‘———_h
YA 5B
S0 FC
ACORR M"“*.,W%
""\'\w:vww,\
R’ e M P S SN
START 9.8 kHz 5TOF 15M.@ kHz
RL #1F BW 1.B kHz AWG BEW 3 kHz SHP 7BE msec
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Report ID: ALVRAD_FCC.19997_20131.doc

Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

9/23/2009 9:27:24 AM

Verdict:

PASS

Temperature: 24°C

Air Pressure: 1009 hPa

Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: Integral antenna

Plot 7.5.3 Radiated emission measurements from 9 to 150 kHz at the high carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:  Vertical

(@8]

Anechoic chamber
3m

ACTY DET: FEAK
MEAS DET: FEAK GF AWG

LOG  REF 13B.@ dBplsm

MER 3.8 kHz
Bi.B5 dBplsm

T
e
50 dB |
S —
VA 3B
S0 FC
ACORR Wmm%
gy P

e S R N TR
START 9.8 kHz STOP 190.@ kHz
RL ®IF BN 1.8 kH: AYG BW 3 kHz SHP 7EB msec

Plot 7.5.4 Radiated emission measurements from 0.15 to 30 MHz at the low carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:  Vertical

(@8]

Anechoic chamber
3m

ACTY DET: FERAK
MEAS DET: FEAEK OF AWG

LOG  REF 185.@ dBplsm

MER 178 kHz
58. B2 dBplsm

i@
dgs |

|

@ dB

§5-<>

VA 5B

5CFC| [
ACORR

T T,

N A ———

START 15@ kHz
RL IF BW 3.8 kHz AYG BW 38 kHz

STOF 3@.BA MH:z
SHP £.49  sec
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Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance Verdict:

Date & Time:

PASS

Temperature: 24°C

Air Pressure: 1009 hPa

9/23/2009 9:27:24 AM
Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: Integral antenna

Plot 7.5.5 Radiated emission measurements from 0.15 to 30 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical

(@]

LOG  REF 185.@ dBplsm

ACTYW DET:
MEAS DET:

FEAK

FEAE OF AWG
MER 158 kHz
56.54 dBplsm

T
dBs [
ATH =
0 dE
HH-_\"'-\-\_
T I
-
UR 5B S
S0 FC| | ™My
ACORR n
w\"”"\ku
et ea deed
START 158 kHz 5TOP 30,88 Az
RL IF BM 9.0 kHz AYG BN 38 EHz SWP P49 sec

Plot 7.5.6 Radiated emission measurements from 0.15 to 30 MHz at the high carrier frequency

Anechoic chamber

TEST SITE:

TEST DISTANCE: 3m

ANTENNA POLARIZATION:  Vertical
(@]

LOG  REF 185.@ dBplsm
1@

ACTYW DET:
MEAS DET:

FEAK

FEAE OF AWG
MER 178 kHz
57.79 dBplsm

—

MM

e T T Y

dBs I
ATH =
1@ dB
™11
YA 5B
5COFC| |
ACORR e SV
STRARET 158 kHz
AL IF BW 9.8 kHz

AYG BW 38 kHz

STOF 3@.BA MH:z
SHP £.49  sec
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:27:24 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: Integral antenna

Plot 7.5.7 Radiated emission measurements from 30 to 1000 MHz at the low carrier frequency

TEST SITE: Anec
TEST DISTANCE: 3m

hoic chamber

ANTENNA POLARIZATION: Vertical and Horizontal

(@8]

LOG  REF BA.8 dBEuls/m
1@

ACTY DET: FEAK
MEAS DET: FEAK GF AWG

HER 188.3 MHz
1,31 dBpWsm

FREAMF 0N

dB/

FAGS LIMIT

I

LATH

@ dE I

T

MMMW}

YA 5B

LT IY TR

S0 FC

ACORR

START 3@ @ MHz
L IF EW 128 kHz

AVG BN 3EB kHz

STOF 1.AEBA GHr
SWF JH3 meec

Plot 7.5.8 Radiated emission measurements from 30 to 1000 MHz at the mid carrier frequency

TEST SITE: Anec|
TEST DISTANCE: 3m

hoic chamber

ANTENNA POLARIZATION: Vertical and Horizontal

(@8]

LOG REF B@.8 dBuls/m
1@

ACTY DET: FERAK
MEAS DET: FEAK OF AWG

HER 18@8.3 MHz
1,18 dBpYsm

FREAMF 0N

dB/

FASS LIMIT

0

#ATH

@ dB I

I

Dy

. l
W MJJ‘MI

VA 5B

ELa

SC FC
ACORR

STRRET 3@ B MHz
RL IF BW 128 kHz

AYG BW 3B kHz

STOF |.ARBA GHz
SWP 983 meec
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Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

9/23/2009 9:27:24 AM

Verdict:

PASS

Temperature: 24°C

Air Pressure: 1009 hPa

Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: Integral antenna

Plot 7.5.9 Radiated emission measurements from 30 to 1000 MHz at the high carrier frequency

TEST SITE:

Anec

TEST DISTANCE: 3m

ANTENNA POLARIZATION:

(@8]

LOG  REF BA.8 dBEuls/m
1@

hoic chamber

Vertical and Horizontal

ACTY DET: FEAK
MEAS DET: FEAK GF AWG

HER 188.3 MH:z
Y@, 43 dBplsm

FREAMF 0N

dB/

FAGS LIMIT

I

LATH

d dE

T A

T,

Mﬁ/‘“‘

YA 5B

WAl

S0 FC

ACORR

START 3@ @ MHz
L IF EW 128 kHz

AVG BN 3EB kHz

STOF 1.AEBA GHr
SWF JH3 meec
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date & Time: 9/23/2009 9:27:24 AM

Verdict: PASS

Temperature: 24°C Air Pressure: 1009 hPa

Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: Integral antenna

Plot 7.5.10 Radiated emission measurements from 1000 to 2900 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

3m

Anechoic chamber

Vertical and Horizontal

DETECTOR Peak
(@2]
ACTY DET: PEAK
MERS DET: PEAK OF AUG
KR P.4YBE GHz
5@.23 dBplsm
LOG REF 68.8 dBul/m FREANP ON
ip
e FEE T TFTT e
8 db P [P S S
o e
A 5B
50 FC
ACORR
START 188 GHz STOP £.908 Gz
RL IF BW 1.0 MHz AYG BN 3 NMHz SWP 388 meec

Plot 7.5.11 Radiated emission measurements from 1000 to 2900 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
(@]
ACTY DET: PERE
MEAS DET: FERK OF AUG
MER £.4E2 GHz
47,88 dBplsm
LOG  REF GH.@ dBuW/m PREAMP ON
19
e ASE TR
8 dB AP I . fi | ooty
e
VA 5B
5C FC
ACORR
START 1.@0E GHz 5TOF £.9RA GH:
RL IF BW 1.8 MHz BAYG BW 188 kHz 5WP 57.B msec
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Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date & Time: 9/23/2009 9:27:24 AM

Verdict: PASS

Temperature: 24°C Air Pressure: 1009 hPa

Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: Integral antenna

Plot 7.5.12 Radiated emission measurements from 1000 to 2900 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
(@]
ACTY DET: PERE
MEAS DET: FERK OP ALG
MER £.4E7 GHz
Y5, B4 dBplsm
LOG REF G@.@ dBuW/m PREAMP ON
18
e FEE T TFTT —
@ dB Ll ln ek el et
UMNLNMMhduJMJW'W””“
UA 5B
5C FC
ACORR
START 1.@0E GHz 5TOF £.9@@ GH:
RL IF BW 1.8 MHz AYG BW 3 MHz 5P 33.B msec

Plot 7.5.13 Radiated emission measurements from 1000 to 2900 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
(@]
ACTY DET: PERE
MEAS OET: PEAK OF AUG
MER £.4E2 GHz
48,38 dBpYsm
LOG REF GA.@ dEuls/m PREAMP ON
1|
dBs
wRTH AZE [IFL]
8 dB N | L i R | fomiborsg
e e i
YA 5B
S0 FC
ACORR
START 1.@E@ GHz 5TOP P.9RA OHz
RL IF BW 1.B MHz BAYG BW 188 kHz 5WP 57.B msec
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

9/23/2009 9:27:24 AM

Verdict: PASS

Temperature: 24°C

Air Pressure: 1009 hPa

Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: Integral antenna

Plot 7.5.14 Radiated emission measurements from 1000 to 2900 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
(@]
ACTY DET: PERE
MEAS ODET: FEAK OF AUG
MER £.YEE GHz
45,39 dBplYsm
LOG REF GA.@ dBulsm PREAMP ON
1@
dBs
AZE [ IAT]
#ATHN
[ITNBTNE St
@ dB "'HWMI' ,WWM
L e i
YA 5B
SCFC
ACORR
START 1.@E@ GHz 5TOP P.9@@ GHz
RL IF BW 1.B MHz AUG BW 3 MHz SWP 39.B moec

Plot 7.5.15 Radiated emission measurements from 1000 to 2900 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
(@]
ACTY DET: PERE
MEAS DET: FERK OF AUG
MER £.4E2 GHz
8. 11 dBpYsm
LOG  REF GH.@ dBuW/m PREAMP ON
19
e ASE TR
8 dB MY ’u + 1n| HWW
Tl A
VA 5B
5C FC
ACORR

STRRT 1 .@BE CHz

RL IF BW 1.8 MHz RAWG BW 188 kHz

STOF £.9BA OH:z
SWP 57 B msec
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:27:24 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: Integral antenna

Plot 7.5.16 Radiated emission measurements from 2900 to 8000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
Mkr1 5.259 GHz
Ref 80 dBpi'fm Atten 5 dB 95.96 dBpv/m
Peak (ﬁ

W1 52

53 FC

A AR

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 13.37 ms (401 pts)

Plot 7.5.17 Radiated emission measurements from 2900 to 8000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
Mkr1 5.272 GHz
Ref 70 dBpi'/m Atten 5 dB 85.66 dBpv/m
Peak
Log ﬁ
10
dBf
dB
DI
54.0
dBphm
W1 352
53 FC
AAA
Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 666.2 ms (401 pts)
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:27:24 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: Integral antenna

Plot 7.5.18 Radiated emission measurements from 2900 to 8000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
Mkr1 5.297 GHz
Ref 80 dBpi'fm Atten 5 dB 96.28 dBpv/m
Peak T

W1 52

53 FC

A AR

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 13.37 ms (401 pts)

Plot 7.5.19 Radiated emission measurements from 2900 to 8000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR Average

Mkr1 5.297 GHz

Ref 70 dBpi'/m Atten 5 dB 95.86 dBv/m
o ﬁ
10

4By

W1 52

53 FC

A AR

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 666.2 ms (401 pts)
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:27:24 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: Integral antenna

Plot 7.5.20 Radiated emission measurements from 2900 to 8000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
Mkr1 5.335 GHz
Ref 80 dBpi'fm Atten 5 dB 96.43 dBpvim
Peak (ﬁ

W1 52

53 FC

A AR

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 13.37 ms (401 pts)

Plot 7.5.21 Radiated emission measurements from 2900 to 8000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
Mkr1 5.335 GHz
Ref 70 dBpi'/m Atten 5 dB 86.06 dBp/m
Peak
Log ﬂ
10
dBf
I W
dB
DI
54.0
dBphm
W1 352
53 FC
AAA
Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 666.2 ms (401 pts)
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:27:24 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: Integral antenna

Plot 7.5.22 Radiated emission measurements from 8000 to 14000 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

Anechoic chamber
3m

i Agilent  23:48:58 16 Sep 2009

Vertical and Horizontal

Ref 60 dBy/m

Atten 5 dB

Mkr1 13.940 GHz
50.44 dBpiim

Peak

1]

Log

10
dBf ey

A

DI

54.0
dByvs

W1 82
53 FC

A AR

Start 8 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 14 GHz
Sweep 30 ms (401 pts)

Plot 7.5.23 Radiated emission measurements from 8000 to 14000 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

Anechoic chamber
3m

i Agilent  23:83.46 16 Sep 2009

Vertical and Horizontal

Ref 60 dBp\/m

Atten 5 dB

Mkr1 13.895 GHz
50.7 dByuvim

Peak

Log

1
2

10

dBf Bt A et A

e

DI

54.0
dByv

W1 32
53 FC

A AA

Start 8 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 14 GHz
Sweep 30 ms (401 pts)
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—
Date & Time: 9/23/2009 9:27:24 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC

Remarks: Integral antenna

Plot 7.5.24 Radiated emission measurements from 8000 to 14000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
i Agilent  23.56:58 16 Sep 2009 R T
Mkr1 13.940 GHz
Ref 60 dBpy/m Atten 5 dB 49.48 dBpim
Peak
Log
10
e T ek Anas M A i
DI
54.0
dByiv
Vi 82
53 FC
A AA
Start 8 GHz Stop 14 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 30 ms (401 pts)
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:27:24 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: Integral antenna

Plot 7.5.25 Radiated emission measurements from 14000 to 18000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak

ii Agilent  23.36:52 16 Sep 2009

Ref 80 dBy/im

Atten 5 dB

Mkr1 17.99 GHz
59.7 dBuvim

Peak

Log

10
dB/

DI

740
dBy

W1 52
53 FC

A AR

Start 14 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 18 GHz
Sweep 20 ms (401 pts)

Plot 7.5.26 Radiated emission measurements from 14000 to 18000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
X Agilent  23:40:00 16 Sep 2009 T
Mkr1 18.00 GHz
Ref 60 dBpi'fm Atten 5 dB 49.36 dBpv/m
Peak
Log
l?if -l
Mﬂwwm
DI
54.0
dByv)
W1 352
53 FC
AAA
Start 14 GHz Stop 18 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 325 ms (401 pts)
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:27:24 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: Integral antenna

Plot 7.5.27 Radiated emission measurements from 14000 to 18000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
X Agilent  23:34:27 16 Sep 2009 R T
Mkr1 17.97 GHz
Ref B0 dByivim Atten 5 dB 60.35 dByvim
Peak
Log
10
dB/ b
et
e
i o o d T
0
dByv/
Wl 52
53 FC
A AL
Marker
17.970000000 GHz
60.35 dBuV/m
Start 14 GHz Stop 18 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (401 pts)

Plot 7.5.28 Radiated emission measurements from 14000 to 18000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
X Agilent  23:32:45 16 Sep 2009 R T
Mkr1 17.99 GHz
Ref 60 dBpi'fm Atten 5 dB 49.14 dBuvim
Peak
Log
l?if L1

DI
54.0
dByv

W1 52
53 FC
A AR

Start 14 GHz Stop 18 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 325 ms (401 pts)
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—
Date & Time: 9/23/2009 9:27:24 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC

Remarks: Integral antenna

Plot 7.5.29 Radiated emission measurements from 14000 to 18000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
X Agilent  23:27:16 16 Sep 2009 R T
Mkr1 17.95 GHz
Ref B0 dByivim Atten 5 dB 59.99 dByvim
Peak
Log
10
dB/ b
MWM
o™ T i Pt
0
dByv/
Wl 52
53 FC
A AL
Start 14 GHz Stop 18 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (401 pts)

Plot 7.5.30 Radiated emission measurements from 14000 to 18000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
% Agilent  23:29:08 16 Sep 2009 R T
Mkr1 18.00 GHz
Ref 60 dBpi'fm Atten 5 dB 49.37 dBpvim
o
10 |t

dB/

DI
54.0
dByv

W1 52
53 FC
A AR

Start 14 GHz Stop 18 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 325 ms (401 pts)
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:27:24 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: Integral antenna

Plot 7.5.31 Radiated emission measurements from 18000 to 26500 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
i Agilent  23:10.45 16 Sep 2009 R T
Mkr1 26.500 GHz
Ref 60 dByiv/m Atten 5 dB 45.39 dByiv/m
Peak
Log
10
dB/ N y PR S A el e A
DI
54.0
dByvs
Vi 82
53 FC
A AA
Start 18 GHz Stop 26.5 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 85 ms (401 pts)

Plot 7.5.32 Radiated emission measurements from 18000 to 26500 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
4 Agllent 231533 16 Sep 2009 R T
Mkr1 26.373 GHz
Ref 60 dByivim Atten 5 dB 44.92 dBivim
Peak
Log
10 9
dB/ st . oo, dbson oot Lt st s
DI
54.0
dByv/
w1 82
53 FC
A AA
Start 18 GHz Stop 26.5 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 85 ms (401 pts)
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance Verdict:

Date & Time:

PASS

Air Pressure: 1009 hPa

Temperature: 24°C

9/23/2009 9:27:24 AM
Relative Humidity: 39 % | Power Supply: 120VAC

Remarks: Integral antenna

Plot 7.5.33 Radiated emission measurements from 18000 to 26500 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

i Agilent

Anechoic chamber
3m
Vertical and Horizontal

23:08:35 16 Sep 2009 R T

Ref 60 dBy/m

Mkr1 26.479 GHz

Atten 5 dB 44.8 dBv/m

Peak

Log

10
dB/

DI

54.0
dByvs

W1 82
53 FC

A AR

Start 18 GHz
#Res BW 1 MHz

Stop 26.5 GHz

VBW 3 MHz Sweep 85 ms (401 pts)

Plot 7.5.34 Radiated emission measurements from 26500 to 40000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
*LTTEN OdE MEER 459.00dE v
RL 60, 0dE v 10dE/ 37.66GHz
JATZZ e[ E-40
' . Wwwww Lt gkt
DISPLALY LINH
54.0 dE,, ¥
el
W
STALRT 26.50GH=z STOP 40.00GHz
REW 1.0MH=z VBW 3.0MH= SUP 270ms
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:27:24 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: Integral antenna

Plot 7.5.35 Radiated emission measurements from 26500 to 40000 MHz at the mid carrier frequency

TEST SITE:

Anechoic chamber

TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal

*LATTEN OdE HER 459.00dE W
RL 60.0dE, . ¥ 10dE/ 36.96GHz
JATZZ e[ E-40
IPRFYS. P P ——
. PR NN MY R
DIZPLAY LINK
54.0]  dBL.
el
W
START Z6.50GHz 3TOP 40.00GHz
REW 1.0MH=z VBW 3.0MH=

=1 270ms

Plot 7.5.36 Radiated emission measurements from 26500 to 40000 MHz at the high carrier frequency

TEST SITE:

Anechoic chamber

TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal

*LTTEN OdE HER 459.17dE W

RL 60.0dE, . ¥ 10dE/ 37.37GHz
JATZE e[ 540
" A IS Mgy 8 4 byttt fotisimmititr]
DIZPLAY LINK
54.0[  dB/,
D
w
START Z6.50GHz 3TOP 40.00GHz
REW 1.0MH= VEW 3.0MH= SWP 270ms
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance Verdict:

Date & Time:

9/23/2009 9:28:56 AM PASS

Temperature: 24°C

Air Pressure: 1009 hPa

Relative Humidity: 39 % | Power Supply: 120VAC

Remarks: External 9.5 dBi antenna

7.6  Field strength of spurious emissions with 9.5 dBi external antenna
7.6.1 General
This test was performed to measure field strength of spurious emissions from the EUT. Specification test limits are
given in Table 7.6.1.
Table 7.6.1 Radiated spurious emissions limits
Field strength at 3 m within restricted bands, Attenuation of field
Frequency, MHz dB(uVvV/m)* strength of s;?urious versus
. carrier outside restricted
Peak Quasi Peak Average bands. dBc***
0.009 — 0.090 148.5 - 128.5 NA 128.5 - 108.5**
0.090 - 0.110 NA 108.5 — 106.8** NA
0.110 - 0.490 126.8 — 113.8 NA 106.8 — 93.8*
0.490 — 1.705 73.8 — 63.0**
1.705 — 30.0* 69.5
30-—88 NA 40.0 NA 200
88 — 216 43.5
216 — 960 46.0
960 - 1000 54.0
1000 — 10"harmonic 74.0 NA 54.0
*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Lims2 = Lims1 + 40 log (S4/S2),
where St and S;— standard defined and test distance respectively in meters.
**- The limit decreases linearly with the logarithm of frequency.
*** - The field strength limits applied from the lowest radio frequency generated in the device, without going below 9
kHz up to the tenth harmonic of the highest fundamental frequency.
7.6.2 Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
7.6.2.1 The EUT was set up as shown in Figure 7.6.1, energized and the performance check was conducted.
7.6.2.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical
axis.
7.6.2.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.
7.6.3  Test procedure for spurious emission field strength measurements above 30 MHz
7.6.3.1 The EUT was set up as shown in Figure 7.6.2, energized and the performance check was conducted.
7.6.3.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m,
its polarization was switched from vertical to horizontal.
7.6.3.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.
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Date & Time: 9/23/2009 9:28:56 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: External 9.5 dBi antenna

Figure 7.6.1 Setup for spurious emission field strength measurements below 30 MHz
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Figure 7.6.2 Setup for spurious emission field strength measurements above 30 MHz
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Test procedure:
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Test mode: Compliance

Verdict:

Date & Time:

9/23/2009 9:28:56 AM

PASS

Temperature: 24°C

Air Pressure: 1009 hPa

Relative Humidity: 39 % | Power Supply: 120VAC

Remarks: External 9.5 dBi antenna

Table 7.6.2 Field strength of emissions outside restricted bands

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:
TEST DISTANCE:

MODULATION:

MODULATING SIGNAL:

DUTY CYCLE:

TRANSMITTER OUTPUT POWER:
DETECTOR USED:

RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

5250 - 5350 MHz

0.009 - 40000 MHz

3m

64QAM (worst case power and power density)
PRBS

100 %

Maximum

Peak

100 kHz

300 kHz

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHZz)
Double ridged guide (above 1000 MHz)
EBW: 10 MHz (maximum, aggregate power)
= “ield strengtt a “ield strengtt | Attenuation i a
-re;;nu: ney | of spuriougs, Antgnn_a Ar_\tenna AZ|muth; of carrier% below carrier, Sl Ma'%L"’ Verdict
z dB(uV/m) polarization | height, m | degrees dB(uV/m) dBc dBc dB
Low carrier frequency
All emission were found more than 20 dB below the limit | Pass
Mid carrier frequency
All emission were found more than 20 dB below the limit | Pass
High carrier frequency
All emission were found more than 20 dB below the limit | Pass

*- EUT front panel refers to 0 degrees position of turntable.
**~ Margin = Attenuation below carrier — specification limit.
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Report ID: ALVRAD_FCC.19997_20131.doc

Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date & Time: 9/23/2009 9:28:56 AM

Verdict:

PASS

Temperature: 24°C Air Pressure: 1009 hPa

Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: External 9.5 dBi antenna

Table 7.6.3 Field strength of spurious emissions above 1 GHz within restricted bands

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

5250 - 5350 MHz
0.009 - 40000 MHz

TEST DISTANCE: 3m

MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS

DUTY CYCLE: 100 %

TRANSMITTER OUTPUT POWER: Maximum

DETECTOR USED: Peak

RESOLUTION BANDWIDTH: 1000 kHz

TEST ANTENNA TYPE: Double ridged guide

EBW: 10 MHz (maximum, aggregate power)

requency Antenna Azimuth 'eak field stren_gt!l(VBW=3 M_Hz Average field stren th(\_IB_W=10 Hz) _ )

MHz solarizatiol eight jegrees’ Neasured Limit, Margin, | Measured | ;alculatec Limit, Margin | Verdict
m dB(uV/m) | iB(uV/m dB** dB(uV/m) | dB(uV/m) | iB(uV/m | dB***

Low carrier frequency

2487.003 | Vertical | 10 | 350 | 5119 | 740 | 2281 | 5009 | 4586 | 540 | -8.14 | Pass
Mid carrier frequency

2487.003 | Vertical | 1.0 | 35 | 5110 | 740 | 2290 | 4985 | 4542 | 540 | -858 | Pass
High carrier frequency

2487.003 | Vertical | 1.0 | 35 | 5113 | 740 | 2287 | 4927 | 4484 | 540 | -9.16 | Pass

*- EUT front panel refers to 0 degrees position of turntable.

**- Margin = Measured field strength - specification limit.

***_ Margin = Calculated field strength - specification limit,

where Calculated field strength = Measured field strength + average factor.

Table 7.6.4 Average factor calculation

Transmission pulse Transmission burst

Transmission train

Duration, ms Period, ms Duration, ms Period, ms

duration, ms

Average factor,
dB

3 5 - -

-4.43

*- Average factor was calculated as follows

for pulse train shorter than 100 ms: Pulseduration _ Burst duration

Average factor =20xlog,, [ X Number of bursts within pulse trainj

Pulse period  Train duration

for pulse train longer than 100 ms: Pulse duration _ Burst duration

100ms

Average factor =20xlog,, [ X Number of bursts within 100 ms]

Pulse period
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

il

HERMON LABORATORIES

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance Verdict:

PASS

Date & Time: 9/23/2009 9:28:56 AM
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: External 9.5 dBi antenna

Table 7.6.5 Field strength of spurious emissions below 1 GHz within restricted bands

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

5250 - 5350 MHz
0.009 - 40000 MHz

TEST DISTANCE: 3m

MODULATION: OFDM 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS

DUTY CYCLE: 100 %

TRANSMITTER OUTPUT POWER: Maximum

RESOLUTION BANDWIDTH: 0.2 kHz (9 kHz — 150 kHz)
9.0 kHz (150 kHz — 30 MHz)
120 kHz (30 MHz — 1000 MHz)

VIDEO BANDWIDTH: > Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconical (30 MHz — 200 MHz)
Log periodic (200 MHz — 1000 MHz)
Biconilog (30 MHz — 1000 MHz)
EBW: 10 MHz (maximum, aggregate power)
= Peak Quasi-peak Turn-table
[REILTE emission, | Measured emission, Limit, . Antgnn_a Ar_\tenna osition**, Verdict
MHz | 4B(uvim) dB(uV/m) dB(uvim) | Marein, dB" | polarization | height, m e
Low carrier frequency
All emission were found more than 20 dB below the limit | Pass
Mid carrier frequency
All emission were found more than 20 dB below the limit | Pass
High carrier frequency
All emission were found more than 20 dB below the limit | Pass
*- Margin = Measured emission - specification limit.
**- EUT front panel refer to 0 degrees position of turntable.
Table 7.6.6 Restricted bands
MHz MHz MHz MHz MHz GHz
0.09-0.11 8.37625 - 8.38675 73-74.6 399.9-410 2690 - 2900 10.6 - 12.7
0.495 - 0.505 8.41425 - 8.41475 74.8-75.2 608 - 614 3260 - 3267 13.25-134
2.1735 - 2.1905 12.29 - 12.293 108 - 121.94 960 - 1240 3332 - 3339 14.47 - 145
4.125-4.128 12.51975 - 12.52025 123 - 138 1300 - 1427 3345.8 - 3358 15.35-16.2
417725 -4.17775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-21.4
4.20725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01-23.12
6.215-6.218 16.42 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6-24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 - 1722.2 7250 - 7750 31.2-31.8
6.31175 - 6.31225 16.80425 - 16.80475 167.72-173.2 2200 - 2300 8025 — 8500 36.43 - 36.5
8.291 - 8.294 25.5 - 25.67 240 - 285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5-38.25 322 - 335.4 2483.5 - 2500 9300 - 9500
Reference numbers of test equipment used
HL 0446 HL 0521 HL 0604 HL 0768 HL 0769 HL 1424 HL 1425 HL 2254
HL 2387 HL 2432 HL 2697 HL 2883 HL 2909 HL 2952 HL 3123 HL 3286
HL 3351 HL 3352 HL 3616

Full description is given in Appendix A.
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date & Time: 9/23/2009 9:28:56 AM

Verdict: PASS

Temperature: 24°C Air Pressure: 1009 hPa

Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: External 9.5 dBi antenna

Plot 7.6.1 Radiated emission measurements from 9 to 150 kHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(@]
ACTY DET: PERAE
MEAS DET: FERK OF AYG
MKR 9.9 kHz
Bi.72 dBplsm
LOG  REF 198.@ dBulsm
I
TN E——
50 dB I T
hh_‘"_h‘———_h
YA 5B ey
S5C FG M
ACORR ]
e Ui pererctbe da Lo Mo |

START 3.@ kHz

L *IF BW 1.B kHz AYG

BW 3 kHz

STOF 19@.8 kHz
SWF 7HR meec

Plot 7.6.2 Radiated emission measurements from 9 to 150 kHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(@]
ACTY DET: PERE
MEAS DET: FERK OF AUG
MER 9.7 kHz
BA. 14 dBplsm
LOG  REF 18,8 dBulsnm
I ——
(TIRE—
50 dB |
___H_h‘———_h
VA 5B
SCFC[ Wy
ACORR WWWM
\"‘MH.\«—J\M.» N
B L Tl O N O PR
START 9.8 kHz 5TOF 15M.@ kHz
RL #1F BW 1.B kHz AWG BEW 3 kHz SHP 7BE msec
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I—II_ Date of Issue: 9/24/2009

HERMON LABORATORIES

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:28:56 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: External 9.5 dBi antenna

Plot 7.6.3 Radiated emission measurements from 9 to 150 kHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical

(@]

ACTY DET: PEAK

MEAS DET: FEAEK OF AUG
MKR 3.1 kHz
Bi.B9 dBpYs/m

LOG  REF 13B.8 dBpYsm

[T
i ——
50 0B |
T
uR 5B
SEFE| ™,
ACORR 2
i
Mt
i S S P R
START 9.8 kHz STOF 158.8 kHz
R ®IF BW 1.B kHz AUG BN 3 kHz WP 7HB msec

Plot 7.6.4 Radiated emission measurements from 0.15 to 30 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical

(@]

ACTY DET: FEAK

MEAS DET: FERK OF AYG
MER 158 kHz
56,86 dBpMsm

LOG  REF 185.@ dBplsm

1@
dB | T

|

W b, 4

START 15@ kHz ST0F 38.8@ MHz
L IF EW 3.8 kHz AUG BW 3@ kHz WP E.H3 Eec
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Report ID: ALVRAD_FCC.19997_20131.doc
I—II_ Date of Issue: 9/24/2009

HERMON LABORATORIES

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance Verdict:

PASS

Date & Time: 9/23/2009 9:28:56 AM
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: External 9.5 dBi antenna

Plot 7.6.5 Radiated emission measurements from 0.15 to 30 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

Anechoic chamber
3m
Vertical

(@8]

ACTY DET: FEAK

MEAS DET: FERK OF AYG
MR 178 kHz
58. B2 dBpMsm

LOG  REF 1@53.8 dBuYsm
1@

dB | T
ATH
0 dE

|

§'=-¢

YA 5B
56 FC| iy,
ACORR e

[T
ity

S

START 15@ kHz
L IF EW 3.8 kHz

ST0F 38.8@ MHz

AVG BW 3@ kHz WP E.H3 Eec

Plot 7.6.6 Radiated emission measurements from 0.15 to 30 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical

(@]

ACTY DET: FEAK

MEAS DET: FERK OF AUG
MER 178 kHz
57.79 dBplsm

LOG REF 185.@ dBusn
V=

dBs I
ATH =
1@ dB
‘\'\-\._\_\_-\-\_
L] J
-

YA 5B
5COFC| |
ACORR L SN

MM

T T L ey Y

START 158 kHz STOP 3,08 MHz
AL IF BW 9.8 kHz AYG BW 38 kHz S4P P45 sec
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

9/23/2009 9:28:56 AM

Verdict: PASS

Temperature: 24°C

Air Pressure: 1009 hPa

Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: External 9.5 dBi antenna

Plot 7.6.7 Radiated emission measurements from 30 to 1000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(@]
ACTY DET: PERAE
MEAS DET: FERK OF AYG
MER 1@8.9 MHz
42,48 dBplsm
LOG  REF GH.@ dBpW/m PREAMP ON
1|
dBs
AT [
8 dB I /
TN iy o L lj
! I, N
AT
VA 5B
5C FC
ACORR

START 3@ @ MHz

RT IF BW 128 kH:z AVG BN 3EB kHz

STOF 1.AEBA GHr
SWF JH3 meec

Plot 7.6.8 Radiated emission measurements from 30 to 1000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(@]
ACTY DET: PERE
MEAS DET: FERK OF AUG
MER 188.9 MHz
41,74 dBplsm
%SG REF 6A.@ dBul/m PREAMP ON
dB
SATH [
8 db ; ;
RS NEEY L
W T Lo A
“Whabund,
VA 5B
5C FC
ACORR

STRRET 3@ B MHz

RL IF BW 128 kHz AYG BW 3B kHz

STOF |.ARBA GHz
SWP 983 meec
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

9/23/2009 9:28:56 AM

Verdict: PASS

Temperature: 24°C

Air Pressure: 1009 hPa

Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: External 9.5 dBi antenna

Plot 7.6.9 Radiated emission measurements from 30 to 1000 MHz at the high carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:

Anechoic chamber
3m

Vertical and Horizontal

(@3]
ACTY DET: PEAK
MEAS DET: FERK OF AYG
MER 1@B.9 MHz
1,25 dBplsm
LOG  REF BA.8 dBplsm FREAMF 0K
1@
dBs N
1ATH |
@ db I I
ﬂhﬂi “f j‘? J L1 ] M$J
L AU S 3
YA 5B
SCFC
ACORR

START 3@ @ MHz

L IF BW 128 kH:z AVG BN 3EB kHz

STOF 1.AEBA GHr
SWF JH3 meec

Plot 7.6.10 Radiated emission measurements from 1000 to 2900 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(@]
ACTY DET: PERE
MEAS DET: FERK OF AUG
MER £.4E7 GHz
5@, B3 dBplsm
LOG  REF GH.@ dBuW/m PREAMP ON
19
th
i
[ bt
8 dB | lll lll‘l hoM, MWM
e SR i e
VA 5B
5C FC
ACORR
START 1.@0E GHz 5TOF 7. 9RA GH:
RL IF BW 1.8 MHz AUG BW 3 MHz SWP 33.B meec
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

9/23/2009 9:28:56 AM

Verdict: PASS

Temperature: 24°C

Air Pressure: 1009 hPa

Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: External 9.5 dBi antenna

Plot 7.6.11 Radiated emission measurements from 1000 to 2900 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(@]
ACTY DET: PERAE
MEAS DET: FERK OF AYG
MKE E.E44 GH:
50,28 dBpMsm
LOG  REF GH.@ dBpW/m PREAMP ON
1|
thy
it [t ]
@ db A N ﬁww,,A»wa*”MJL
AL AT
VA 5B
5C FC
ACORR
START 1.@0E GHz 5TOP £.9@A GH:
AL IF BW 1.8 MHz AUG BW 3 MHz SWP 33.B neec

Plot 7.6.12 Radiated emission measurements from 1000 to 2900 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(@]
ACTY DET: PERE
MEAS OET: PEAK OF AUG
MER £.E44 GH:
45,64 dBplsm
LOG REF GA.@ dEuls/m PREAMP ON
1|
th
i
PR N
@ dB A Ll I e e
LN [ e e
YA 5B
S0 FC
ACORR
START 1.@E@ GHz 5TOP F.9RA OHz
RL IF BW 1.B MHz AUG BW 3 MHz SWP 33.B meec
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:28:56 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: External 9.5 dBi antenna

Plot 7.6.13 Radiated emission measurements from 2900 to 8000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
Mkr1 5.259 GHz
Ref 80 dBpi'fm Atten 5 dB 96.35 dBvim
Peak ﬁ

W1 52

53 FC

A AR

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 13.37 ms (401 pts)

Plot 7.6.14 Radiated emission measurements from 2900 to 8000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
Mkr1 5.272 GHz
Ref 70 dBpi'/m Atten 5 dB 96.01 dBpvim
Peak
Log ﬁ
10
dBf
e
dB
DI
54.0
dBphm
W1 352
53 FC
AAA
Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 666.2 ms (401 pts)
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L
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:28:56 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: External 9.5 dBi antenna

Plot 7.6.15 Radiated emission measurements from 2900 to 8000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
Mkr1 5.297 GHz
Ref 80 dBpi'fm Atten 5 dB 96.27 dBpvim
Peak ?

W1 52

53 FC

A AR

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 13.37 ms (401 pts)

Plot 7.6.16 Radiated emission measurements from 2900 to 8000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average

Mkr1 5.310 GHz
Ref 70 dBpiv/m Atten 5 dB 86.06 dBuvim
Peak ﬁ

4By

W1 52

53 FC

A AR

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 666.2 ms (401 pts)
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—
Date & Time: 9/23/2009 9:28:56 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC

Remarks: External 9.5 dBi antenna

Plot 7.6.17 Radiated emission measurements from 2900 to 8000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
Mkr1 5.335 GHz
Ref 80 dBpi'fm Atten 5 dB 96.36 dBp/m
Peak ?
Log
10
dBf
Offst
10 ot tnder g otV e it ey

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 13.37 ms (401 pts)

Plot 7.6.18 Radiated emission measurements from 2900 to 8000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR Average

Mkr1 5.335 GHz

Ref 70 dBpi'/m Atten 5 dB 86.08 dBp/m
o ﬂ
10

4By

W1 52

53 FC

A AR

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 666.2 ms (401 pts)
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance Verdict:

PASS

Date & Time:

Air Pressure: 1009 hPa

Temperature: 24°C

9/23/2009 9:28:56 AM
Relative Humidity: 39 % | Power Supply: 120VAC

Remarks: External 9.5 dBi antenna

Plot 7.6.19 Radiated emission measurements from 8000 to 14000 MHz at the low carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR

Ref 60 dBu/im

Anechoic chamber
3m

Vertical and Horizontal
Peak

Mkr1 13.925 GHz

Atten 5 dB 51.19 dBu¥m

Start 8 GHz
#Res BW 1 MHz

Stop 14 GHz

VBW 3 MHz Sweep 30 ms (401 pts)

Plot 7.6.20 Radiated emission measurements from 8000 to 14000 MHz at the low carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR

Ref 60 dByiv/m
Peak

Anechoic chamber
3m

Vertical and Horizontal
Average

Mkr1 14.000 GHz

Atten 5 dB 42.16 dBu/m

Log
10
dB/

s e

DI
54.0
dBphm

W1 52
53 FC

Start 8 GHz
#Res BW 1 MHz

<
-
WW

Stop 14 GHz

#VBW 10 kHz Sweep 783.8 ms (401 pts)
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance Verdict:

PASS

Date & Time:

Air Pressure: 1009 hPa

Temperature: 24°C

9/23/2009 9:28:56 AM
Relative Humidity: 39 % | Power Supply: 120VAC

Remarks: External 9.5 dBi antenna

Plot 7.6.21 Radiated emission measurements from 8000 to 14000 MHz at the mid carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR

Ref 60 dBu/im

Anechoic chamber
3m

Vertical and Horizontal
Peak

Mkr1 13.970 GHz

Atten 5 dB 51.61 dBuv¥m

Start 8 GHz
#Res BW 1 MHz

e

Stop 14 GHz

VBW 3 MHz Sweep 30 ms (401 pts)

Plot 7.6.22 Radiated emission measurements from 8000 to 14000 MHz at the mid carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR

Anechoic chamber
3m

Vertical and Horizontal
Average

Mkr1 13.895 GHz

Ref 60 dBu/im Atten 5 dB 42.01 dBum

Peak

Log

10 1

dB/ W&
[ R R R e

DI

54.0

dBphm

W1 52

53 FC

AAA

Start 8 GHz Stop 14 GHz

#Res BW 1 MHz

#VBW 10 kHz Sweep 783.8 ms (401 pts)
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Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—
Date & Time: 9/23/2009 9:28:56 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC

Remarks: External 9.5 dBi antenna

Plot 7.6.23 Radiated emission measurements from 8000 to 14000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
Mkr1 13.940 GHz
Ref 60 dBpi'fm Atten 5 dB 52.56 dBpvim

Start 8 GHz Stop 14 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 30 ms (401 pts)

Plot 7.6.24 Radiated emission measurements from 8000 to 14000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
Mkr1 13.970 GHz
Ref 60 dByv/m Atten 5 dB 41.95 dByv/m
Peak
Log
10 1
dB/ MMQ
WWW
DI
54.0
dBphm
W1 352
53 FC
AAA
Start 8 GHz Stop 14 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 783.8 ms (401 pts)

Page 134 of 332



Report ID: ALVRAD_FCC.19997_20131.doc
H Date of Issue: 9/24/2009

L

HERMON LABORATORIES

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:28:56 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: External 9.5 dBi antenna

Plot 7.6.25 Radiated emission measurements from 14000 to 18000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
X Agilent  21:12:26 16 Sep 2009 R T
Mkr1 17.97 GHz
Ref B0 dByivim Atten 5 dB 59.28 dByvim
Peak
Log
10
dB/ 4
e
ARSI St S PP A
0
dByv/
Wl 52
53 FC
A AL
Start 14 GHz Stop 18 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (401 pts)

Plot 7.6.26 Radiated emission measurements from 14000 to 18000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
X Agilent  21:10:53 16 Sep 2009 R T
Mkr1 17.99 GHz
Ref 60 dByvim Atten 5 dB 49.43 dByvim
Peak
Log
ll:if Il M_,/‘“"'f
I e SRR ANV Ve
DI
54.0
dByv/
Wl 52
53 FC
A AL
Start 14 GHz Stop 18 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 325 ms (401 pts)

Page 135 of 332



il

HERMON LABORATORIES

Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:28:56 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: External 9.5 dBi antenna

Plot 7.6.27 Radiated emission measurements from 14000 to 18000 MHz at the mid carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR

Anechoic chamber
3m

Vertical and Horizontal

Peak

Si Agilent  21:14:51 16 Sep 2009

Ref 80 dBy/im

Atten 5 dB

Mkr1 18.00 GHz
59.53 dBuYm

Peak

Log

10
dB/

DI

740
dBy

W1 52
53 FC

A AR

Start 14 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 18 GHz
Sweep 20 ms (401 pts)

Plot 7.6.28 Radiated emission measurements from 14000 to 18000 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

Anechoic chamber
3m

Vertical and Horizontal

DETECTOR Average
i Agilent  21:16:43 16 Sep 2009 T
Mkr1 18.00 GHz
Ref 60 dByiv/m Atten 5 dB 49.73 dBuvim
Peak
Log
10 L]
dB/ i "
e N ISR P
DI
54.0
dBpvA
W1 52
53 FC
A AMA
Start 14 GHz Stop 18 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 325 ms (401 pts)
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Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:28:56 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: External 9.5 dBi antenna

Plot 7.6.29 Radiated emission measurements from 14000 to 18000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak

Si Agilent  21:20:39 16 Sep 2009

Ref 80 dBy/im

Atten 5 dB

Mkr1 18.00 GHz
59.91 dBu/m

Peak

Log

10
dB/

DI

740
dBy

W1 52
53 FC

A AR

Start 14 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 18 GHz
Sweep 20 ms (401 pts)

Plot 7.6.30 Radiated emission measurements from 14000 to 18000 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

DETECTOR

Anechoic chamber
3m

Average

SE Agilent  21:19.01 16 Sep 2009

Vertical and Horizontal

Ref 60 dBy/im

Atten 5 dB

Mkr1 18.00 GHz
49.4 dBpvim

Peak

Log

10
dB/

gu—

L]

DI

54.0
dByv

W1 52
53 FC

A AR

Start 14 GHz
#Res BW 1 MHz

#VBW 10 kHz

Stop 18 GHz
Sweep 325 ms (401 pts)
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:28:56 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: External 9.5 dBi antenna

Plot 7.6.31 Radiated emission measurements from 18000 to 26500 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

Anechoic chamber

3m

Vertical and Horizontal

i Agilent  21:37:43 16 Sep 2009

Ref 60 dBy/m

Atten 5 dB

Mkr1 26.245 GHz
45.42 dBpiim

Peak

Log

10
dB/ ,

DI

54.0
dByvs

W1 82
53 FC

A AR

Start 18 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 26.5 GHz
Sweep 85 ms (401 pts)

Plot 7.6.32 Radiated emission measurements from 18000 to 26500 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

Anechoic chamber

3m

Vertical and Horizontal

w5 Agilent  21:43:01 16 Sep 2009

Ref 60 dBp\/m

Atten 5 dB

Mkr1 26.479 GHz
45.62 dBpi/m

Peak

Log

10
dB/ s

DI

54.0
dByv

W1 32
53 FC

A AA

Start 18 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 26.5 GHz
Sweep 85 ms (401 pts)
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Verdict:

Date & Time:

9/23/2009 9:28:56 AM

PASS

Air Pressure: 1009 hPa

Temperature: 24°C

Relative Humidity: 39 %

| Power Supply: 120VAC

Remarks: External 9.5 dBi antenna

Plot 7.6.33 Radiated emission measurements from 18000 to 26500 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

Anechoic chamber
3m
Vertical and Horizontal

i Agilent  21:44:34 16 Sep 2009 R T

Mkr1 26.203 GHz
Ref 60 dBpy/m Atten 5 dB 45.86 dBpim
Peak
Log .
10 K_/‘
dB/ A Mgt et iAo LA it it e
DI
54.0
dBpv/
W1 82
53 FC
A AR
Start 18 GHz Stop 26.5 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 85 ms (401 pts)

Plot 7.6.34 Radiated emission measurements from 26500 to 40000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
*LTTEN OdE MEER 45.53dE v
RL 60, 0dE v 10dE/ 37.10GH=z
JATZZ e[ E-40
i X IR PSR ST A
DISPLALY LINH
54.0 dE,, ¥
el
W
STALRT 26.50GH=z STOP 40.00GHz
REW 1.0MH=z VBW 3.0MH= SUP 270ms
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:28:56 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120VAC
Remarks: External 9.5 dBi antenna

Plot 7.6.35 Radiated emission measurements from 26500 to 40000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
*LTTEN 0dE MKR  48.67dB,_. ¥
RL 60, 0dE v 10dE/ 37.01GH=z

QLTS 6] 5-40

I PO [P N I PRV il It
DISPLALY LINH
I

W

STALRT Z6.50GH= STOP 40.00GHz
RET 1.0MH= VET 3.0MH=z =1 270ms

Plot 7.6.36 Radiated emission measurements from 26500 to 40000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
*LTTEN 0dE MKR  49.17dB,_. ¥
RL 60, 0dE v 10dE/ 40.00GH=z

QLTS 6] 5-40

" «V\NMWMMMM R

DISPLAY L ITE
54.0] dB. W

W

STALRT Z6.50GH= STOP 40.00GHz
RET 1.0MH= VET 3.0MH=z =1 270ms
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance Verdict:

Date & Time:

9/23/2009 9:29:01 AM PASS

Temperature: 24°C

Air Pressure: 1009 hPa

Relative Humidity: 39 % | Power Supply: 120 VAC

Remarks: External 17 dBi antenna

7.7  Field strength of spurious emissions with 17 dBi external antenna
7.71 General
This test was performed to measure field strength of spurious emissions from the EUT. Specification test limits are
given in Table 7.7.1.
Table 7.7.1 Radiated spurious emissions limits
Field strength at 3 m within restricted bands, Attenuation of field
Frequency, MHz dB(uVvV/m)* strength of s;?urious versus
. carrier outside restricted
Peak Quasi Peak Average bands. dBc***
0.009 — 0.090 148.5 - 128.5 NA 128.5 - 108.5**
0.090 - 0.110 NA 108.5 — 106.8** NA
0.110 - 0.490 126.8 — 113.8 NA 106.8 — 93.8*
0.490 — 1.705 73.8 — 63.0**
1.705 — 30.0* 69.5
30-—88 NA 40.0 NA 200
88 — 216 43.5
216 — 960 46.0
960 - 1000 54.0
1000 — 10"harmonic 74.0 NA 54.0
*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Lims2 = Lims1 + 40 log (S4/S2),
where St and S;— standard defined and test distance respectively in meters.
**- The limit decreases linearly with the logarithm of frequency.
*** - The field strength limits applied from the lowest radio frequency generated in the device, without going below 9
kHz up to the tenth harmonic of the highest fundamental frequency.
7.7.2  Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
7.7.21 The EUT was set up as shown in Figure 7.7.1, energized and the performance check was conducted.
7.7.2.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical
axis.
7.7.2.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.
7.7.3  Test procedure for spurious emission field strength measurements above 30 MHz
7.7.3.1  The EUT was set up as shown in Figure 7.7.2, energized and the performance check was conducted.
7.7.3.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m,
its polarization was switched from vertical to horizontal.
7.7.3.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test procedure:

Test mode: Compliance _—

Date & Time: 9/23/2009 9:29:01 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks: External 17 dBi antenna

Figure 7.7.1 Setup for spurious emission field strength measurements below 30 MHz

Test distance

—

Wooden
table

Flush
mounted
turn table

1.0m

Ground plane

Loop antenna

Auxilliary

Power
equipment supply

Spectrum
analyzer/ —
EMI receiver

Figure 7.7.2 Setup for spurious emission field strength measurements above 30 MHz

| 1.5m
ah
I‘“'l
W Test
- 3, antemna P

— 'K ,,,,,,, S N
iy i
U4 % Ferrites

Test distance
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table EUT

Flush
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4.0m

Ground plane
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Spectrum
analyzer/
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:29:01 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks: External 17 dBi antenna

Table 7.7.2 Field strength of emissions outside restricted bands

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

5250 - 5350 MHz
0.009 - 40000 MHz

TEST DISTANCE: 3m
MODULATION: OFDM 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS
DUTY CYCLE: 100 %
TRANSMITTER OUTPUT POWER: Maximum
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconical (30 MHz — 200 MHz)
Double ridged guide (above 1000 MHz)
EBW: 10 MHz (maximum, aggregate power)
“requency |t Cious, | Antenna | Antenna | Azimuth, | “CE IR | SETER - vimit, | Margin, | o
MHz dB(uV/m) polarization | height, m | degrees dB(uV/m) dBc dBc dB
Low carrier frequency
All emission were found more than 20 dB below the limit | Pass
Mid carrier frequency
All emission were found more than 20 dB below the limit | Pass
High carrier frequency
All emission were found more than 20 dB below the limit | Pass

*- EUT front panel refers to 0 degrees position of turntable.
**- Margin = Attenuation below carrier — specification limit.
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Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance Verdict:

PASS

Date & Time: 9/23/2009 9:29:01 AM
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 %

| Power Supply: 120 VAC

Remarks: External 17 dBi antenna

Table 7.7.3 Field strength of spurious emissions above 1 GHz within restricted bands

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

5250 - 5350 MHz
0.009 - 40000 MHz

TEST DISTANCE: 3m

MODULATION: 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS

DUTY CYCLE: 100 %

TRANSMITTER OUTPUT POWER: Maximum

DETECTOR USED: Peak

RESOLUTION BANDWIDTH: 1000 kHz

TEST ANTENNA TYPE: Double ridged guide
EBW: 10 MHz (maximum, aggregate power)

requency Antenna Azimuth 'eak field stren_gt!l(VBW=3 M_Hz Average field stren th(\_IB_W=10 Hz) _ )

MHz solarizatiol eight jegrees’ Neasured Limit, Margin, | Measured | ;alculatec Limit, Margin | Verdict
m dB(uV/m) | iB(uV/m dB** dB(uV/m) | dB(uV/m) | iB(uV/m | dB***

Low carrier frequency

1440.000 | Horizontal | 12 ] 30 | 4662 | 740 | 2738 | 4395 | 3952 | 540 | -10.48 | Pass
Mid carrier frequency

1440.003 | Horizontal | 12 ] 30 | 4660 | 740 | 274 | 4395 | 3952 | 540 [ -1048 | Pass
High carrier frequency

1440.000 | Horizontal | 12 ] 30 | 4655 | 740 | 2735 | 4397 | 3954 | 540 | -1446 | Pass

*- EUT front panel refers to 0 degrees position of turntable.

**- Margin = Measured field strength - specification limit.

***_ Margin = Calculated field strength - specification limit,

where Calculated field strength = Measured field strength + average factor.

Table 7.7.4 Average factor calculation

Transmission pulse Transmission burst

Transmission train

Duration, ms Period, ms Duration, ms Period, ms

duration, ms

Average factor,
dB

3 5 - -

-4.43

*- Average factor was calculated as follows

for pulse train shorter than 100 ms: Pulseduration _ Burst duration

Average factor =20xlog,, [ X Number of bursts within pulse trainj

Pulse period  Train duration
for pulse train longer than 100 ms: Pulse duration _ Burst duration

100ms

Average factor =20xlog,, [ X Number of bursts within 100 ms]

Pulse period
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance Verdict:

Date & Time:

PASS

Temperature: 24°C

Air Pressure: 1009 hPa

9/23/2009 9:29:01 AM
Relative Humidity: 39 %

| Power Supply: 120 VAC

Remarks: External 17 dBi antenna

Table 7.7.5 Field strength of spurious emissions below 1 GHz within restricted bands

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

TEST DISTANCE:
MODULATION:

MODULATING SIGNAL:

DUTY CYCLE:

TRANSMITTER OUTPUT POWER:
RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

5250 - 5350 MHz
0.009 - 40000 MHz
3m

64QAM (worst case power and power density)

PRBS

100 %

Maximum

0.2 kHz (9 kHz — 150 kHz)

9.0 kHz (150 kHz — 30 MHz)
120 kHz (30 MHz — 1000 MHz)
> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
EBW: 10 MHz (maximum, aggregate power)
= Peak Quasi-peak Turn-table
requency | emission, | Measured emission, Limit, . Antenna Antenna osition**, Verdict
MHz dB(uV/m) dB(uV/m) dB(uV/m) Margin, dB' | polarization | height, m pdegrees
Low carrier frequency
All emission were found more than 20 dB below the limit | Pass
Mid carrier frequency
All emission were found more than 20 dB below the limit | Pass
High carrier frequency
All emission were found more than 20 dB below the limit | Pass
*- Margin = Measured emission - specification limit.
**- EUT front panel refer to 0 degrees position of turntable.
Table 7.7.6 Restricted bands
MHz MHz MHz MHz MHz GHz
0.09 -0.11 8.37625 - 8.38675 73-74.6 399.9 - 410 2690 - 2900 10.6 - 12.7
0.495 - 0.505 8.41425 - 8.41475 74.8-75.2 608 - 614 3260 - 3267 13.25-134
2.1735 - 2.1905 12.29 - 12.293 108 - 121.94 960 - 1240 3332 - 3339 14.47 - 145
4.125-4.128 12.51975 - 12.52025 123 - 138 1300 - 1427 3345.8 - 3358 15.35-16.2
417725 -4.17775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-21.4
4.20725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01-23.12
6.215-6.218 16.42 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6 -24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 - 1722.2 7250 - 7750 31.2-31.8
6.31175 - 6.31225 16.80425 - 16.80475 167.72-173.2 2200 - 2300 8025 — 8500 36.43 - 36.5
8.291 - 8.294 25.5 -25.67 240 - 285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5 - 38.25 322 - 335.4 2483.5 - 2500 9300 - 9500
Reference numbers of test equipment used
HL 0446 HL 0521 HL 0604 HL 0768 HL 0769 HL 1424 HL 1425 HL 2254
HL 2387 HL 2432 HL 2697 HL 2883 HL 2909 HL 2952 HL 3123 HL 3286
HL 3351 HL 3352 HL 3616

Full description is given in Appendix A.
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date & Time: 9/23/2009 9:29:01 AM

Verdict: PASS

Temperature: 24°C Air Pressure: 1009 hPa

Relative Humidity: 39 %

| Power Supply: 120 VAC

Remarks: External 17 dBi antenna

Plot 7.7.1 Radiated emission measurements from 9 to 150 kHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(@]
ACTY DET: PERAE
MEAS DET: FERK OF AYG
MKR 9.8 kHz
Bi.B5 dBplsm
LOG  REF 198.@ dBulsm
I
Sy
50 dB |
= —
VA 5B
5C FC
ACORR WMW
IV bablong o ﬂ
HiLa T PP N " -
START 9.8 kHz 5TOF 15M.8 KkHr
RL  ®IF BW 1.8 kHz AUG BW 3 kHz SWP FHE msec

Plot 7.7.2 Radiated emission measurements from 9 to 150 kHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(@]
ACTY DET: PERE
MEAS DET: FERK OF AUG
MKR 9.2 kHz
BA. 57 dBplsm
LOG  REF 18,8 dBulsnm
I ——
(TIRE—
50 dB |
___H_h‘———_h
VA 5B
5C FC
RCORR W“W
phtbinsid, | - il
Proamadl Lanl b i
START 9.8 kHz 5TOF 15M.@ kHz
RL #1F BW 1.B kHz AWG BEW 3 kHz SHP 7BE msec
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:29:01 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks: External 17 dBi antenna

Plot 7.7.3 Radiated emission measurements from 9 to 150 kHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical

(@]

ACTY DET: FEAK

MEAS DET: FERK OF AYG
MER 3.1 kHz
B2 BE dBpMsm

LOG  REF 13B.@ dBplsm

T
i [
50 dB |
= —
YA 56 ey
5C FC
ACORR MM
Y Y

R L‘"W*’"\-—-»—»-WLH__‘
START 3.8 kHz STOP 158.8 kHz
RL ®IF BW 1.8 kiz AUG BH 3 kHz SWF FEB meec

Plot 7.7.4 Radiated emission measurements from 0.15 to 30 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical

(@]

ACTY DET: FEAK

MEAS DET: FERK OF AUG
MER 158 kHz
55,85 dBplsm

LOG REF 185.@ dBusn
V=

dBs I
ATH =
1@ dB
“'\-\__\_\__\_\_
1] |
.
UA 56 bty
§C FC| [
ACORR ¥, m
P, L
e |
START 158 kHz STOF 3@.8@ HHz
AL IF BW 9.0 kHz AYG BW 3@ kH: SWP 2.4 sec
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HERMON LABORATORIES

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:29:01 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks: External 17 dBi antenna

Plot 7.7.5 Radiated emission measurements from 0.15 to 30 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical

(@]

ACTY DET: FEAK

MEAS DET: FERK OF AYG
MER 158 kHz
58,14 dBplsm

LOG  REF 185.@ dBplsm

T
dBs [
ATH =
0 dE
H\-\-_\"‘-\-\_
T I
-
YA 56 Py
sg Fo|
ACORR Lo
W“n»ﬁﬁd .

START 158 kHz STOP 30,94 Nz
RL IF BW 9.8 ki AUG BW 3@ kHz SWP P49 sec

Plot 7.7.6 Radiated emission measurements from 0.15 to 30 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical

(@]

ACTY DET: FEAK

MEAS DET: FERK OF AUG
MER 158 kHz
56.54 dBplsm

LOG  REF 185.@ dBplsm

i@
dgs |

|

@ dB

A 55 b
5CFC| |

ACORR i

N MWNNMM o

START 15@ kHz STOF 38.BA MHz
RL IF BW 3.8 kHz AYG BW 38 kHz SWP 2.H9 Eec
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

9/23/2009 9:29:01 AM

Verdict: PASS

Temperature: 24°C

Air Pressure: 1009 hPa

Relative Humidity: 39 %

| Power Supply: 120 VAC

Remarks: External 17 dBi antenna

Plot 7.7.7 Radiated emission measurements from 30 to 1000 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

Anechoic chamber

(@8]

LOG  REF BA.8 dBEuls/m
1@

3m
Vertical and Horizontal

ACTY DET: FEAK
MEAS DET: FEAK GF AWG

MERE BF3.3 MHz
36,72 dBplsm

FREAMF 0N

dB/

I

LATH

@ dE I

rldla

L

YA 5B

e

S0 FC

ACORR

START 3@ @ MHz
il IF EW 128 kHz

AVG BN 3EB kHz

STOF 1.AEBA GHr
SWF JH3 meec

Plot 7.7.8 Radiated emission measurements from 30 to 1000 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

Anechoic chamber

(@8]

LOG REF B@.8 dBuls/m
1@

3m
Vertical and Horizontal

ACTY DET: FERAK
MEAS DET: FEAK OF AWG

MEE T14.7 MH:z
37.09 dBplsm

FREAMF 0N

dB/

0

#ATH

@ dB I

—

VA 5B

k\mmvmwu

SC FC
ACORR

STRRET 3@ B MHz
RL IF BW 128 kHz

AYG BW 3B kHz

STOF |.ARBA GHz
SWP 983 meec
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance Verdict:

Date & Time:

PASS

Air Pressure: 1009 hPa

Temperature: 24°C

9/23/2009 9:29:01 AM
Relative Humidity: 39 % | Power Supply: 120 VAC

Remarks: External 17 dBi antenna

Plot 7.7.9 Radiated emission measurements from 30 to 1000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(@]
ACTY DET: PERAE
MEAS DET: FERK OF AYG
MER B73.3 MHz
37,86 dBplsm
LOG  REF GH.@ dBpW/m PREAMP ON
1|
dBs
AT [
8 dB I /
Al M 1 l qu
RN Mol L i
R
VA 5B
5C FC
ACORR

START 3@ @ MHz
L

IF BW 128 kH:z

STOF 1.@BBA GHz

AVG BN 3EB kHz SHP 3B meec

Plot 7.7.10 Radiated emission measurements from 1000 to 2900 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(@]
ACTY DET: PERE
MEAS OET: PEAK OF AUG
MKR £.E48 GH:
5@.69 dBplsm
LOG REF GA.@ dEuls/m PREAMP ON
1|
th
i
[
A dE A o WWM
I Lo P e
YA 5B
S0 FC
ACORR
START 1.@E@ GHz 5TOP F.9RA OHz
RL IF BW 1.B MHz AUG BW 3 MHz SWP 33.B meec
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date & Time: 9/23/2009 9:29:01 AM

Verdict: PASS

Temperature: 24°C Air Pressure: 1009 hPa

Relative Humidity: 39 % | Power Supply: 120 VAC

Remarks: External 17 dBi antenna

Plot 7.7.11 Radiated emission measurements from 1000 to 2900 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(@]
ACTY DET: PERAE
MEAS OET: PEAK OF AYG
MKR £.E44 GH:
51,44 dBplsm
LOG REF G@.@ oBulsm FREAMF 0N
1|
dBs
1ATH MF,JLM,NJM
8 o TN
O e P
YA 5B
SCFC
ACORR
START 1.@E@ GHz 3TOP £.9@A GHz
RiL IF BW 1.B HHz AUG BW 3 MHz SWP 33.B neec

Plot 7.7.12 Radiated emission measurements from 1000 to 2900 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(@]
ACTY DET: PERE
MEAS OET: PEAK OF AUG
MKR £.E44 GH:
51,088 dBpVsm
LOG REF GA.@ dEuls/m PREAMP ON
1|
dBs
#ATH WMW}}VM—"
8 ab TN T
.0 L TR L
YA 5B
S0 FC
ACORR
START 1.@E@ GHz 5TOP F.9RA OHz
RL IF BW 1.B MHz AUG BW 3 MHz SWP 33.B meec
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L

HERMON LABORATORIES

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:29:01 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks: External 17 dBi antenna

Plot 7.7.13 Radiated emission measurements from 2900 to 8000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak

Mkr1 5.271 GHz
Ref B0 dByiv/m Atten 5 dB 97.56 dBuvim
Peak ﬁ

W1 52

53 FC

A AR

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 13.37 ms (399 pts)

Plot 7.7.14 Radiated emission measurements from 2900 to 8000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average

Mkr1 5.271 GHz
Ref 70 dBpiv/m Atten 5 dB 87.16 dBuv/m
Peak ﬁ

4By

W1 52

53 FC

A AR

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 666.2 ms (399 pts)
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L

HERMON LABORATORIES

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:29:01 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks: External 17 dBi antenna

Plot 7.7.15 Radiated emission measurements from 2900 to 8000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
Mkr1 5.309 GHz
Ref 80 dBpi'fm Atten 5 dB 97.72 dBpvim
Peak ﬁ

W1 52

53 FC

A AR

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 13.37 ms (399 pts)

Plot 7.7.16 Radiated emission measurements from 2900 to 8000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
Mkr1 5.309 GHz
Ref 70 dBpi'/m Atten 5 dB 110.4 dBuvim
Peak
Log ﬁ
10
dBf
N s SRR
dB
DI
54.0
dBphm
W1 352
53 FC
AAA
Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 666.2 ms (399 pts)
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—
Date & Time: 9/23/2009 9:29:01 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC

Remarks: External 17 dBi antenna

Plot 7.7.17 Radiated emission measurements from 2900 to 8000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
Mkr1 5.335 GHz
Ref 80 dBpi'fm Atten 5 dB 121.1 dBuvim
Peak ﬁ

W1 52

53 FC

A AR

Start 2.9 GHz Stop 8 GHz
Res BW 1 MHz VBW 3 MHz Sweep 13.37 ms (399 pts)

Plot 7.7.18 Radiated emission measurements from 2900 to 8000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
Mkr1 5.335 GHz
Ref 70 dBpi'/m Atten 5 dB 110.5 dBuvim
Peak ﬂ
Log
10

4By

W1 52

53 FC

A AR

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 666.2 ms (399 pts)
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance Verdict:

PASS

Date & Time:

Air Pressure: 1009 hPa

Temperature: 24°C

9/23/2009 9:29:01 AM
Relative Humidity: 39 % | Power Supply: 120 VAC

Remarks: External 17 dBi antenna

Plot 7.7.19 Radiated emission measurements from 8000 to 14000 MHz at the low carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR

Ref 60 dByiv/m
Peak

Anechoic chamber
3m

Vertical and Horizontal
Peak

Mkr1 13.819 GHz
51.98 dBu/m

1

Atten 5 dB

Log

Start 8 GHz
#Res BW 1 MHz

Tt
10 WWW

Stop 14 GHz

VBW 3 MHz Sweep 30 ms (399 pts)

Plot 7.7.20 Radiated emission measurements from 8000 to 14000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
Mkr1 13.729 GHz
Ref 60 dBpi'fm Atten 5 dB 44.47 dBuvm
Peak
Log
10 o
B/ WW“’
W»MW
DI
54.0
dBphm
W1 352
53 FC
AAA
Start 8 GHz Stop 14 GHz

#Res BW 1 MHz

#VBW 30 kHz Sweep 261.7 ms (399 pts)
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HERMON LABORATORIES

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:29:01 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks: External 17 dBi antenna

Plot 7.7.21 Radiated emission measurements from 8000 to 14000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak

Mkr1 13.744 GHz
Ref 60 dByi/im Atten 5 dB 51.03 dB¥m
Peak 1

Log MM
10

Start 8 GHz Stop 14 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 30 ms (399 pts)

Plot 7.7.22 Radiated emission measurements from 8000 to 14000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR Average

Mkr1 13.985 GHz

Ref 60 dBpi'fm Atten 5 dB 44.46 dBuvm
tor ]
10 J

dBi DT L I O S PP S ettt S
MM\J"“WM\/

DI
54.0
dBphm

W1 52

53 FC

A AR

Start 8 GHz Stop 14 GHz
#Res BW 1 MHz #VBW 30 kHz Sweep 261.7 ms (399 pts)
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HERMON LABORATORIES

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:29:01 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks: External 17 dBi antenna

Plot 7.7.23 Radiated emission measurements from 8000 to 14000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR Peak

Mkr1 13.925 GHz

Ref 60 dBpi'fm Atten 5 dB 50.96 dBp/m
Peak 1
Log )

1 TR S ST PR I o L
B/ " Lol

Start 8 GHz Stop 14 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 30 ms (399 pts)

Plot 7.7.24 Radiated emission measurements from 8000 to 14000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
Mkr1 13.593 GHz
Ref 60 dBpi'fm Atten 5 dB 44.42 dBuvim

Peak
Log

1

10
B/ WWMM’“

P Y St o

DI
54.0
dBphm

W1 52

53 FC

A AR

Start 8 GHz Stop 14 GHz
#Res BW 1 MHz #VBW 30 kHz Sweep 261.7 ms (399 pts)
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:29:01 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks: External 17 dBi antenna

Plot 7.7.25 Radiated emission measurements from 14000 to 18000 MHz at the low carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR

Anechoic chamber
3m

Vertical and Horizontal

Peak

SE Agilent  19:49.12 16 Sep 2009

Ref 80 dBy/im

Atten 5 dB

Mkr1 18.00 GHz
59.23 dBuv/m

Peak

Log

10
dB/

DI

740
dBy

W1 52
53 FC

A AR

Start 14 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 18 GHz
Sweep 20 ms (401 pts)

Plot 7.7.26 Radiated emission measurements from 14000 to 18000 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

DETECTOR

Anechoic chamber
3m

Vertical and Horizontal

Average

SE Agilent  19:52:11 16 Sep 2009

Ref 60 dBy/im

Atten 5 dB

Mkr1 17.99 GHz
49.82 dBum

Peak

Log

10
dB/

f

DI

54.0
dByv

W1 52
53 FC

A AR

Start 14 GHz
#Res BW 1 MHz

#VBW 10 kHz

Stop 18 GHz
Sweep 325 ms (401 pts)
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HERMON LABORATORIES

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:29:01 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks: External 17 dBi antenna

Plot 7.7.27 Radiated emission measurements from 14000 to 18000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
X Agilent  19:56:43 16 Sep 2009 R T
Mkr1 18.00 GHz
Ref B0 dByivim Atten 5 dB 59.27 dByvim
Peak
Log
10
dB/
|
e
Wmmpw TR
0
dByv/
Wl 52
53 FC
A AL
Start 14 GHz Stop 18 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (401 pts)

Plot 7.7.28 Radiated emission measurements from 14000 to 18000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
X Agilent  19:54:43 16 Sep 2009 R T
Mkr1 17.99 GHz
Ref 60 dBpi'fm Atten 5 dB 49.52 dBuvim
Peak
Log
l?if L1

DI
54.0
dByv

W1 52
53 FC
A AR

Start 14 GHz Stop 18 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 325 ms (401 pts)
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HERMON LABORATORIES

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:29:01 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks: External 17 dBi antenna

Plot 7.7.29 Radiated emission measurements from 14000 to 18000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
X Agilent  19:59:15 16 Sep 2009 R T
Mkr1 17.97 GHz
Ref B0 dByivim Atten 5 dB 59 dByi/im
Peak
Log
10
dB/ 4
M"M
R tess gt | N P
0
dByv/
Wl 52
53 FC
A AL
Start 14 GHz Stop 18 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (401 pts)

Plot 7.7.30 Radiated emission measurements from 14000 to 18000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
X Agilent  20:02:44 16 Sep 2009 R T
Mkr1 18.00 GHz
Ref 60 dByvim Atten 5 dB 49.23 dByvim
Peak
Log
ll:!f M_,.J""JJ
bt WWM/"
DI
54.0
dByv/
Wl 52
53 FC
A AL
Start 14 GHz Stop 18 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 325 ms (401 pts)
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Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:29:01 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks: External 17 dBi antenna

Plot 7.7.31 Radiated emission measurements from 18000 to 26500 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

Anechoic chamber

3m

Vertical and Horizontal
i Agilent  18:47:17 16 Sep 2009

Ref 60 dBp\/m

Atten 5 dB

Mkr1 26.479 GHz
44.6 dBpi/m

Peak

Log

10
dB/

e

DI

54.0
dByv

W1 52
53 FC

A AR

Start 18 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 26.5 GHz
Sweep 85 ms (401 pts)

Plot 7.7.32 Radiated emission measurements from 18000 to 26500 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

Anechoic chamber

3m

Vertical and Horizontal
% Agilent  1B:58:03 16 Sep 2009

Ref 60 dBy\/m

Atten 5 dB

Mkr1 26.373 GHz
44.8 dBuvim

Peak

Log

10
dB/

DI

54.0
dBV

W1 52
53 FC

A AR

Start 18 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 26.5 GHz
Sweep 85 ms (401 pts)
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HERMON LABORATORIES

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:29:01 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks: External 17 dBi antenna

Plot 7.7.33 Radiated emission measurements from 18000 to 26500 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
4 Agllent  18:55.13 16 Sep 2009 R T
Mkr1 26.415 GHz
Ref 60 dByiv/m Atten 5 dB 45.72 dByiv/m
Peak
Log
10
dB/ . el ot et
DI
54.0
dBuv/
w1 52
53 FC
A AA
Start 18 GHz Stop 26.5 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 85 ms (401 pts)

Plot 7.7.34 Radiated emission measurements from 26500 to 40000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
*ATTEN OdE MER QB.SDdB,_, v
EL SD.DdB,_,. W 10dE/ 539.35CGHe
CQATZZ 6] 5-40
o ] WMWWWWWWMW
DISPLAY LINH

54.0[ dB. ¥V

W

START 26.50GHz STOP 40.00GHz
REW 1.0MHz VEW 3.0MHz =10 270m=
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HERMON LABORATORIES

Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 9/23/2009 9:29:01 AM Verdict: PASS
Temperature: 24°C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks: External 17 dBi antenna

Plot 7.7.35 Radiated emission measurements from 26500 to 40000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
*LTTEN 0dE MKR  49.33dB,_. ¥
RL 60, 0dE v 10dE/ 37.41GH=

QLTS 6] 5-40

RN PSR s LR WYON

DISPLAY L ITE
54.0] dB. W

W

STALRT Z6.50GH= STOP 40.00GHz
RET 1.0MH= VET 3.0MH=z =1 270ms

Plot 7.7.36 Radiated emission measurements from 26500 to 40000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
*LTTEN OdE MEER 459.17dE v
RL 60, 0dE v 10dE/ 37.93GH=z
JATZZ e[ E-40
. et " P PR PURL ) Fror]
DISPLALY LINH
54.0 dE,, ¥
el
W
STALRT 26.50GH=z STOP 40.00GHz
REW 1.0MH=z VBW 3.0MH= SUP 270ms
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11/13/2009 2:25:19 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1015 hPa Relative Humidity: 45 % | Power Supply: 120 VAC
Remarks: 6.5 dBi antenna

7.8

7.8.1

7.8.2

7.8.2.1
7.8.2.2

7.8.2.3
7.8.3

7.8.3.1
7.8.3.2

7.8.3.3

Field strength of spurious emissions with 6.5 dBi external antenna

General

This test was performed to measure field strength of spurious emissions from the EUT. Specification test limits are
given in Table 7.8.1.

Table 7.8.1 Radiated spurious emissions limits

Field strength at 3 m within restricted bands, Attenuation of field
Frequency, MHz dB(uVv/im)* strength of sr_)urious versus
. carrier outside restricted
Peak Quasi Peak Average bands. dBc***
0.009 — 0.090 148.5 — 128.5 NA 128.5 — 108.5**
0.090 - 0.110 NA 108.5 — 106.8** NA
0.110 - 0.490 126.8 — 113.8 NA 106.8 — 93.8**
0.490 — 1.705 73.8 — 63.0**
1.705 — 30.0* 69.5
30-88 NA 40.0 NA 200
88 — 216 43.5
216 — 960 46.0
960 - 1000 54.0
1000 — 10"harmonic 74.0 NA 54.0

*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Lims, = Limg1 + 40 Iog (S1/Sz),

where S1and S; — standard defined and test distance respectively in meters.

**- The limit decreases linearly with the logarithm of frequency.

*** - The field strength limits applied from the lowest radio frequency generated in the device, without going below 9

kHz up to the tenth harmonic of the highest fundamental frequency.

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

The EUT was set up as shown in Figure 7.8.1, energized and the performance check was conducted.

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

The worst test results (the lowest margins) were recorded 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 Figure 7.8.2, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m,
its polarization was switched from vertical to horizontal.

The worst test results (the lowest margins) were recorded and shown in the associated plots.
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Test procedure:

Test mode: Compliance _—

Date & Time: 11/13/2009 2:25:19 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1015 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Figure 7.8.1 Setup for spurious emission field strength measurements below 30 MHz

Test distance

—

Loop antenna

Wooden -
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ble
turn ta Ground plane J
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Figure 7.8.2 Setup for spurious emission field strength measurements above 30 MHz
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date & Time:

11/13/2009 2:25:19 PM

Verdict: PASS

Temperature: 26 °C

Air Pressure: 1015 hPa

Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Table 7.8.2 Field strength of emissions outside restricted bands

ASSIGNED FREQUENCY:
INVESTIGATED FREQUENCY RANGE:
TEST DISTANCE:

MODULATION:

MODULATING SIGNAL:

BIT RATE:

DUTY CYCLE:

TRANSMITTER OUTPUT POWER:
DETECTOR USED:

RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:

5250.0 — 5350.0 MHz
0.009 - 40000 MHz
3m
OFDM 64QAM (worst case power and power density)
PRBS
Maximum
100 %
Maximum
Peak
100 kHz
300 kHz

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
EBW: 10 MHz (maximum, aggregate power)
MHz dB(uV/m) polarization | height, m | degrees dB(uV/m) dBe dBc dB
Low carrier frequency
All emission were more than 20 dB below the limit | Pass
Mid carrier frequency
All emission were more than 20 dB below the limit | Pass
High carrier frequency
All emission were more than 20 dB below the limit | Pass

*- EUT front panel refers to 0 degrees position of turntable.
**~ Margin = Attenuation below carrier — specification limit.
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Remarks: 6.5 dBi antenna

Table 7.8.3 Field strength of spurious emissions above 1 GHz within restricted bands

ASSIGNED FREQUENCY: 5250.0 — 5350.0 MHz
INVESTIGATED FREQUENCY RANGE: 0.009 - 40000 MHz
TEST DISTANCE: 3m
MODULATION: OFDM 64QAM (worst case power and power density)
MODULATING SIGNAL: PRBS
BIT RATE: Maximum
DUTY CYCLE: 100 %
TRANSMITTER OUTPUT POWER: Maximum
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1000 kHz
TEST ANTENNA TYPE: Double ridged guide
EBW: 10 MHz (maximum, aggregate power)
requency Antenna Azimuth ‘eak field strength(VBW=3 M_Hz Average field strength(VBW=10 Hz) _ )
MHz ‘olarizatiol {eight jegrees’ Neasured Limit, Margin, | Mleasured :alculatecr Limit, Margin | Verdict
m dB(uV/m) | iB(uV/im | dB** | dB(uV/m) | dB(uV/m) | iB(uV/im | dB***
Low carrier frequency
2487003 ] vert | 10 | 350 [ 5119 | 740 | 2281 | 5009 | 4586 | 540 [ -8.14 | Pass
Mid carrier frequency
2487.003 ] vert | 10 | 350 [ 5110 | 740 | 2290 | 4985 | 4542 | 540 | -858 | Pass
High carrier frequency
2487.003] Vet | 10 | 35 | 5113 | 740 | 2287 | 4927 | 4484 | 540 | -9.16 | Pass

*- EUT front panel refers to 0 degrees position of turntable.

**- Margin = Measured field strength - specification limit.

***. Margin = Calculated field strength - specification limit,

where Calculated field strength = Measured field strength + average factor.

Table 7.8.4 Average factor calculation

Transmission pulse Transmission burst Transmission train Average factor,
Duration, ms Period, ms Duration, ms Period, ms duration, ms dB
3 5 - - - -4.43

*- Average factor was calculated as follows

for pulse train shorter than 100 ms: Pulse duration _ Burst duration

Average factor =20xlog,, [ X Number of bursts within pulse trainj

X
Pulse period  Train duration

for pulse train longer than 100 ms: Pulse duration _ Burst duration

Average factor =20xlog,, [ X Number of bursts within 100 ms]

Pulse period 100ms
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

11/13/2009 2:25:19 PM

Verdict: PASS

Temperature: 26 °C

Air Pressure:

1015 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Table 7.8.5 Field strength of spurious emissions below 1 GHz within restricted bands

ASSIGNED FREQUENCY:
INVESTIGATED FREQUENCY RANGE:

TEST DISTANCE:
MODULATION:

MODULATING SIGNAL:

BIT RATE:
DUTY CYCLE:

TRANSMITTER OUTPUT POWER:
RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

5250.0 — 5350.0 MHz

0.009 - 40000 MHz

3m

OFDM 64QAM (worst case power and power density)
PRBS

Maximum

100 %

Maximum

0.2 kHz (9 kHz — 150 kHz)

9.0 kHz (150 kHz — 30 MHz)
120 kHz (30 MHz — 1000 MHz)
> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconical (30 MHz — 200 MHz)
Log periodic (200 MHz — 1000 MHz)
Biconilog (30 MHz — 1000 MHz)
EBW: 10 MHz (maximum, aggregate power)
- Peak Quasi-peak Turn-table
“requency emission, | Measured emission, Limit, . Antgnn_a Ar_\tenna osition**, Verdict
MHz dB(aVim) dB(uV/m) dB (Vi) Vargin, dB' | polarization | height, m pdegrees
Low carrier frequency
All emission were more than 20 dB below the limit | Pass
Mid carrier frequency
All emission were more than 20 dB below the limit | Pass
High carrier frequency
All emission were more than 20 dB below the limit | Pass
*- Margin = Measured emission - specification limit.
**- EUT front panel refer to 0 degrees position of turntable.
Table 7.8.6 Restricted bands
MHz MHz MHz MHz MHz GHz
0.09 -0.11 8.37625 - 8.38675 73-74.6 399.9 - 410 2690 - 2900 10.6 - 12.7
0.495 - 0.505 8.41425 - 8.41475 74.8-75.2 608 - 614 3260 - 3267 13.25-134
2.1735 - 2.1905 12.29 - 12.293 108 - 121.94 960 - 1240 3332 - 3339 14.47 - 145
4.125-4.128 12.51975 - 12.52025 123 -138 1300 - 1427 3345.8 - 3358 15.35-16.2
417725 -4.17775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-214
4.20725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01-23.12
6.215-6.218 16.42 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6 -24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 - 1722.2 7250 - 7750 31.2-31.8
6.31175 - 6.31225 16.80425 - 16.80475 167.72-173.2 2200 - 2300 8025 — 8500 36.43 - 36.5
8.291 - 8.294 25.5 - 25.67 240 - 285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5-38.25 322 - 335.4 2483.5 - 2500 9300 - 9500
Reference numbers of test equipment used
HL 0521 HL 0604 HL 0768 HL 0769 HL 1424 HL 1425 HL 2254 HL 2387
HL 2432 HL 2697 HL 2883 HL 2909 HL 2952 HL 3123 HL 3286 HL 3351
HL 3352 HL 3616

Full description is given in Appendix A.
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

11/13/2009 2:25:19 PM

Verdict: PASS

Temperature: 26 °C

Air Pressure: 1015 hPa

Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.8.1 Radiated emission measurements from 9 to 150 kHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(@]
ACTY DET: PEAE
MEAS DET: FEAR QF AWG
MER 9.9 kHz
56,08 dBpYsm
LOG  REF 132.@ dBpVsm
1A
dBs [
1ATH
S50 dE I
'—H-___________
YA 5B ]htmlllln‘ |
50 FC WWMIM
ACORR gy ﬁuu'.f |
M
T bt tneeptian | L
START 9.8 kH: 5TOF 158.8 kHz
EL wIF BW 1.0 kHz BAWG BW 3 kHz SWP 7HB meec

Plot 7.8.2 Radiated emission measurements from 9 to 150 kHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
@)
ACTW DET: PEAEK
MEARS DET: FEAK GF AYG
MKF 9.8 kHz
BA.E2 dBul/m
LOG  REF 132.8 dEpVsm
i@
dBs [
1ATH
5@ dB I
_\_\_\_\_\__\_\_\_'_‘—‘—\—\_
YA SBJ® bl
TR ™ |
ACORR FYhy !
vaﬁ\"nyv’h Al b i
VWM "’"W\‘-’-w L P |
START 3.8 kHz STOF 198.8 kHz
RT BIF BW 1.B kHz RAVG BW 3 kHz SHP 7B meaec
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date & Time: 11/13/2009 2:25:19 PM

Verdict: PASS

Temperature: 26 °C Air Pressure: 1015 hPa

Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.8.3 Radiated emission measurements from 9 to 150 kHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(2]
ACTU DET: PEAK
MEAS DET: FEAK OP AUG
MKR 18,5 kHz
BY.E4 dEBpYsim
LOG  REF 132.@ dBul/m
1p
dBs [T
®ATH
SR dB |
e
uR 38 I%ﬂmuaﬂ ;
SC FC
ACORR e
AIYET |
T W LA NIL‘MD wwmm—“

START 3.8 kHr
FL BIF BH 1B kHz

RAVG BW 3 kHz

STOF 158.8 kHr
SWP 7EB meec

Plot 7.8.4 Radiated emission measurements from 0.15 to 30 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(2]
ACTU DET: PEAK
MEAS DET: FEAK OP AUG
MKR 178 kHz
57 46 dBplYsm
LOG  REF 112.@ dBul/m
1p
dBs
®ATH
10 dB ™1
MA 5B T
AL
| |
PP P .
[
START 158 kHz STOF 3@.0E MHz

RL *IF BN 3.8 kHz

AVG BN 3@ kHz

SWP E.H9 sec
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FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode:

Compliance Verdict:

Date & Time:

PASS

Temperature: 26 °C

Air Pressure: 1015 hPa

11/13/2009 2:25:19 PM
Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.8.5 Radiated emission measurements from 0.15 to 30 MHz at the mid carrier frequency

TEST SITE:

Anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION:

Vertical
(@]

AFCTW DET: PEAEK

MEAS DET: FEAE OGP AUG
MER 178 kHz
57.57 dBuWim

LOG  REF 112 @ dBpVsm
1A

dB~
1ATH
10 dE ™

SCFp,,

i

STRRET 198 kHz
RL #IF BW 3.8 kHz

STOF 38.Bd MHz
AUG BW 3@ kHz SHP E.HY  sec

Plot 7.8.6 Radiated emission measurements from 0.15 to 30 MHz at the high carrier frequency

TEST SITE:

Anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION:

Vertical
(@]

AFCTW DET: PEAEK

MEAS DET: FEAE OGP AUG
MER 158 kHz
57.B6 dBuYsm

LOG  REF 112 @ dBpVsm
1A

dB~
1ATH
10 dE ™

el L] I

e N

STOF 38.Bd MHz
AUG BW 3@ kHz SHP E.HY  sec

STRRET 198 kHz
RL #IF BW 3.8 kHz
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Plot 7.8.7 Radiated emission measurements from 30 to 1000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(@]
ACTY DET: PEAE
MEAS DET: FEAK QP AUG
MER 181.7 MHz
41,58 dBplsm
LOG  REF BA.@ dBuMsm PREANP 0N
1A
dB~ i
1ATH ]
@ dE I d
fl Ll
) i sl 4 [ LI
ALY NTTR D ey
YA 5B
SCFC
ACORRA
START 3B @ MHz STOF 1.8@PA GH:z
EL IF BW 12B kHz AWG BW 3AB kHz SWP 988 meec

Plot 7.8.8 Radiated emission measurements from 30 to 1000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
@)
ACTW DET: PEAEK
MEAS DET: FEAK QF AWG
MER 181.7 MH:
YA, E7 dBuls/m
LOG  REF EB@.8 dBEulim FREAMF 0N
i@
dB~ i
1ATH |
A db I d
L P I‘[ l 1\”'1-
"w\’ll UJI‘L'LL\A'\ h\nm WWWLH.JW A"‘-.J\‘ L
YA 5B
5CFC
ACORR

S5TART 3B B MHz
RL IF EW 128 kHz

STOF 1.@ABA GHz

AYG BW 3HB kHz SHP 9HB3 msec
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Plot 7.8.9 Radiated emission measurements from 30 to 1000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(2]
ACTU DET: PEAK
MEAS DET: FEAK OP AUG
MER 181.7 NMHz
48,33 dBplim
LOG REF GE.@ dBul/m FREAMP ON
1p
dB~
LATH [
@ dk I i
,.v"l Ll lUL
| Sl o A
w o] (IR
VR SEB
SCFC
RCORR

START 38 B MHz

RL IF EW 128 kHz AVG EW 3B kHz

STOF 1.ABBA COHr
WP 3BT meec

Plot 7.8.10 Radiated emission measurements from 1000 to 2900 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

Anechoic chamber
3m
Vertical and Horizontal

(@]

ACTY DET:
MERS DET:

LOG  REF 7A@ dBpYsm
1@

PERK

FERE OPF RUG
MER £, 487 GH:z
49,89 dBplYsm

FREAMP 0N

dE~

1LATH

@ dE

J\.MJ

ool

%0 ot et

dBpl s
Ha 5B

SCOFC
RCORR

START 1. @EE@ GHr

RL IF BW 1.8 MH:z RAVG BW 3 MHz

STOF B.9@@ GHr
SWF 33.8 meac
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Compliance Verdict:

Date & Time:

PASS

Air Pressure: 1015 hPa

Temperature: 26 °C

11/13/2009 2:25:19 PM
Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.8.11 Radiated emission measurements from 1000 to 2900 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

(@]

LOG
1B

REF 78.8 dBulsm

Anechoic chamber
3m
Vertical and Horizontal

ARCTW DET:
HEAS DET:

PEAK

FEAE OF AUG
MKR £.4B7 GHz
43,57 dBpWsm

PREAMP ON

dBrs

LATH

@ di

AL Lo

STRET 1.888 GHz
RL IF BW 1.B MHz

STO0F €.30d OHz

BANUG BW 3 MHz SWP 338 meec

Plot 7.8.12 Radiated emission measurements from 1000 to 2900 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

(@)

LOG
1@

REF 78.8 dBuY/m

Anechoic chamber
3m
Vertical and Horizontal

ACTW DET:
MEAS DET:

PEAK

FEAE OF RUG
MKER E£.4B7 GHz
49.E5 dBuY¢m

PREANF 0N

dBs

LATH

@ dB

L

B

fleded

oL

54.4 A

I L

dBplrs
HA 3B

SCFC
RCORR

S5TART 1.8@E GHz
RL IF BEW 1.B MHz

STOP C©.3Rd (H:z

RAVG EW 3 MHz SHP 33.B msec
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Test mode: Compliance _—
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Plot 7.8.13 Radiated emission measurements from 2900 to 8000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Vertical and Horizontal
DETECTOR Peak
s Agilent  11:46:21 Nov 13, 2009 R T
Mkr1 5.259 GHz
Ref 112 dBp\/m #Atten 15 dB 112.3 dBpivim
Peak
Log
10
dBf
DI
dBpivim
WM
L P e A et W
M1 52
53 FC
A AA
Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz VBW 3 MHz #Sweep 20 ms (401 pts)

Plot 7.8.14 Radiated emission measurements from 2900 to 8000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
#iv Agilent  11:43:44 Nov 13, 2009 R T
Mkr1 5.259 GHz
Ref 106.4 dBpv/m #Atten 15 dB 104.5 dBv/m
Peak
Log
10
dB/
DI
54.0
dBpv/m

. e e

83 For——r e T
A AR

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 414.4 ms (401 pts)
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Plot 7.8.15 Radiated emission measurements from 2900 to 8000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Vertical and Horizontal
DETECTOR Peak
s Agllent  11:57:39 Nov 13, 2009 R T
Mkr1 5.297 GHz
Ref 112 dBp\/m #Atten 15 dB 113.6 dBpiim
Peak
Log
10
dBf
DI
“ W‘J LW
dBpivim
WW
L Pnitm il et e ety e
M1 52
53 FC
A AA
Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 12.75 ms (401 pts)

Plot 7.8.16 Radiated emission measurements from 2900 to 8000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
#i Agilent  11:54:21 Nov 13, 2009 R T
Mkr1 5.297 GHz
Ref 107 dBuv/m #Atten 10 dB 104.6 dB/m
Peak
Log
10
dB/
DI
54.0
dBpv/m

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 414.4 ms (401 pts)
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Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—
Date & Time: 11/13/2009 2:25:19 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1015 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.8.17 Radiated emission measurements from 2900 to 8000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Vertical and Horizontal
DETECTOR Peak
s Agllent  12:00:09 Moy 13, 2009 R T
Mkr1 5.335 GHz
Ref 112 dBp\/m #Atten 15 dB 113.3 dBpivim
Peak
Log
10
dBf
DI
“ MJ L_».
dBpivim
| ALY S P I O WW
M1 52
53 FC
A AA
Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 12.75 ms (401 pts)

Plot 7.8.18 Radiated emission measurements from 2900 to 8000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
#iv Agilent  12:03:41 Nov 13, 2009 R T
Mkr1 5.335 GHz
Ref 110 dBuv/m #Atten 15 dB 105.5 dBu/m
Peak
Log
10
dB/
DI
54.0
dBpv/m

- — T

Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 414.4 ms (401 pts)
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—
Date & Time: 11/13/2009 2:25:19 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1015 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.8.19 Radiated emission measurements from 8000 to 14000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
s Agllent  10:52:45 Mov 13, 2009 R T
Mkr1 13.925 GHz
Ref 80 dBpvim #Atten 0 dB 50.24 dBpiim
Peak
Log

10
dB/

1

»WM—WM%WMWWMMW
hl}
54.0
dBpivim
M1 52
53 FC
AAR
Start 8 GHz Stop 14 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 30 ms (401 pts)

Plot 7.8.20 Radiated emission measurements from 8000 to 14000 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
#i Agilent  10:50:44 Moy 13, 2009 R T
Mkr1 13.880 GHz
Ref 80 dBpvim #Atten 0 dB 41.95 dBuv/m
Peak
Log
10
dB/
. I
I e IS, i e R
dBpv/m
M1 52
53 FC
A AA
Start 8 GHz Stop 14 GHz
#Res BW 1 MHz #VBW 30 kHz Sweep 162.6 ms (401 pts)
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11/13/2009 2:25:19 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1015 hPa Relative Humidity: 45 % | Power Supply: 120 VAC
Remarks: 6.5 dBi antenna

Plot 7.8.21 Radiated emission measurements from 8000 to 14000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
s Agllent  10:59:13 Mov 13, 2009 R T
Mkr1 13.955 GHz
Ref 80 dBpvim #Atten 0 dB 49.83 dBpiim
Peak
Log

10
dB/

|
JVUUN VN VIS N PRV P S
P e S A
54.0
dBpivim

M1 52
53 FC
A AM

Start 8 GHz Stop 14 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 30 ms (401 pts)

Plot 7.8.22 Radiated emission measurements from 8000 to 14000 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
#iv Agilent  10:57:38 Moy 13, 2009 R T
Mkr1 14.000 GHz
Ref 80 dBpvim #Atten 0 dB 41.64 dBuv/m
Peak
Log

10
dB/

]
54.0 MWWW,—WWWWW
dBpv/m

M1 32
53 FC
A AR

Start 8 GHz Stop 14 GHz
#Res BW 1 MHz #VBW 30 kHz Sweep 162.6 ms (401 pts)
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11/13/2009 2:25:19 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1015 hPa Relative Humidity: 45 % | Power Supply: 120 VAC
Remarks: 6.5 dBi antenna

Plot 7.8.23 Radiated emission measurements from 8000 to 14000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
s Agllent  11:05:33 Mov 13, 2009 R T
Mkr1 13.985 GHz
Ref 80 dBpvim #Atten 0 dB 49.65 dBpiim
Peak
Log

10
dB/

S
MWMMWA—W%WJJM
o R e A L)
540
dBpivim

M1 52
53 FC
A AM

Start 8 GHz Stop 14 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 30 ms (401 pts)

Plot 7.8.24 Radiated emission measurements from 8000 to 14000 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
#i Agilent  11:04:01 Nov 13, 2009 R T
Mkr1 13.805 GHz
Ref 80 dBpvim #Atten 0 dB 41.73 dBuv/m
Peak
Log
10
dB/
2 T
il L e s
dBpv/m
M1 52
53 FC
A AA
Start 8 GHz Stop 14 GHz
#Res BW 1 MHz #VBW 30 kHz Sweep 162.6 ms (401 pts)
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Verdict:

Date & Time:

11/13/2009 2:25:19 PM

PASS

Temperature: 26 °C

Air Pressure: 1015 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.8.25 Radiated emission measurements from 14000 to 18000 MHz at the low carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
s Agllent  14:56:18 Moy 12, 2009 R T
Mkr1 17.93 GHz
Ref 80 dBpvim #Atten 0 dB 59.96 dBpiim

Peak

Log
10
dB/

WWWWWMM

hl}
74.0
dBpivim

M1 52
53 FC
A AM

Start 14 GHz
#Res BW 1 MHz

Stop 18 GHz

VBW 3 MHz Sweep 20 ms (401 pts)

Plot 7.8.26 Radiated emission measurements from 14000 to 18000 MHz at the low carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
s Agllent  14:53:53 Moy 12, 2009 R T
Mkr1 17.97 GHz
Ref 60 dBvim #Atten 0 dB 50.05 dBpiim

Peak

2

Log
10
dB/

R e i

]}
54.0
dBpiv/m

W1 52
53 FC
A AR

Start 14 GHz
#Res BW 1 MHz

Mf/wg

Stop 18 GHz

#VBW 10 kHz Sweep 325 ms (401 pts)
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11/13/2009 2:25:19 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1015 hPa Relative Humidity: 45 % | Power Supply: 120 VAC
Remarks: 6.5 dBi antenna

Plot 7.8.27 Radiated emission measurements from 14000 to 18000 MHz at the mid carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Vertical and Horizontal
DETECTOR Peak
5 Adllent 151413 Nov 12, 2009 R T
Mkr1 17.96 GHz
Ref 80 dBiv/m #Atten 0 dB 60.82 dBy\/m
Peak
Log
10 N
dB/ Mgf
%WW
hl}
74.0
dBpivim
M1 52
53 FC
AAR
Start 14 GHz Stop 18 GHz
#Res BW 1 MHz VBW 3 MHz #Sweep 300 ms (401 pts)

Plot 7.8.28 Radiated emission measurements from 14000 to 18000 MHz at the mid carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
s Agllent  15:10:53 Moy 12, 2009 R T
Mkr1 17.95 GHz
Ref 60 dBvim #Atten 0 dB 50.37 dBpiim
Peak
Log

E M"g
dB/
MWM

]}
54.0
dBpiv/m

M1 52
53 FC
A AR

Start 14 GHz Stop 18 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 325 ms (401 pts)
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Test specification: FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure: Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11/13/2009 2:25:19 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1015 hPa Relative Humidity: 45 % | Power Supply: 120 VAC
Remarks: 6.5 dBi antenna

Plot 7.8.29 Radiated emission measurements from 14000 to 18000 MHz at the high carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Peak
s Agllent  15:56:36 Moy 12, 2009 R T
Mkr1 18.00 GHz
Ref 80 dBpv/m Atten 5 dB 59.17 dBpiim
Peak
Log

10 |
dB/ J
MW
WWWM
DI
7.0

dBpiv/m

M1 52
53 FC
A AM

Start 14 GHz Stop 18 GHz
#Res BW 1 MHz VBW 1 MHz Sweep 20 ms (401 pts)

Plot 7.8.30 Radiated emission measurements from 14000 to 18000 MHz at the high carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR Average
s Agllent 1518017 Moy 12, 2009 R T
Mkr1 17.99 GHz
Ref 60 dBvim #Atten 0 dB 50.22 dBpiim
Peak
Log 'ﬂ_;

10
Y ,,,_._/”’/w/
%WWM

]}
54.0
dBpiv/m

W1 52
53 FC
A AR

Start 14 GHz Stop 18 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 325 ms (401 pts)
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Temperature: 26 °C Air Pressure: 1015 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.8.31 Radiated emission measurements from 18000 to 26500 MHz at the low carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
#iv Agilent  13:44:38 Nov 13, 2009 E T
Mkr1 26.458 GHz
Ref 70 dBpv/im #Atten 0 dB 4547 dBuv/m

Peak
Log
10
dB/

1

]}

54.0

dBuvim

M1 52

53 FC

AAA

Start 18 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 85 ms (401 pts)

Plot 7.8.32 Radiated emission measurements from 18000 to 26500 MHz at the mid carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
#i Agilent  13:40:21 Nov 13, 2009 E T
Mkr1 26.436 GHz
Ref 70 dBpvim #Atten 0 dB 45.64 dBv/m

Peak
Log
10
dBf

4

W_Wvﬁ
M\,WWWWUWWW‘——MMW

hl}

54.0

dBpv/m

M1 52

53 FC

AAA

Start 18 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 85 ms (401 pts)
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Test specification:

FCC section 15.407(b)(2), Unwanted radiated emissions

Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—
Date & Time: 11/13/2009 2:25:19 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1015 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.8.33 Radiated emission measurements from 18000 to 26500 MHz at the high carrier frequency

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
i Agilent  13:31:55 Nov 13, 2009 R T
Mkr1 26500 GHz
Ref 70 dBpv/m #Atten 0 dB 45.5 dBVim
Peak
Log

10
dB/

MMMNWMWWWW

DI
54.0
dBpr

M1 52
53 FC
AAA

Start 18 GHz Stop 26.5 GHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 85 ms (401 pis)
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Test mode: Compliance _—
Date & Time: 11/13/2009 2:25:19 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1015 hPa Relative Humidity: 45 % | Power Supply: 120 VAC
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Plot 7.8.34 Radiated emission measurements from 26500 to 40000 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:
DETECTOR:

= Al

Ref &8

gilent

dBpY A m

OATS

3m

Vertical and Horizontal
Peak

QR
Mkrl 38.965 B GHz
#Atten @ dB 50.75 dBpY./m

#Peak
Log

19
dB/

o

D

dBpy/
LgAw

M1 32

S3 FC
A AA

£f)
FTun
Swp

Marker

| 58.75 dBpY/m

138.965000000 GHz

Start 26,509 @ GHz
#Res BH 1 MHz

Stop 40,089 8 GHz
YBH 3 MHz Sweep 135 ms (681 pts)

Plot 7.8.35 Radiated emission measurements from 26500 to 40000 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:
DETECTOR:
# Agilent

Ref 70
wPeak
Log
18
dB/

i]
o4.8
dBpl/

LgAw

ML 2
53 FC
A AA
Ef)
FTun
Swp

dBpY/m

OATS
3m
Vertical and Horizontal
Average
O R
Mirl 33.257 5 GHz
+Atten 0 dB 45.43 dBpY/m

<

Start 26,509 @ GHz
#Res BH 1 MHz

Stop 40,089 8 GHz
#/BH 100 kHz Sweep 374.8 ms (6A1 pts)
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Test procedure:

Public notice DA 00-705 / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—
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Remarks: 6.5 dBi antenna

Plot 7.8.36 Radiated emission measurements from 26500 to 40000 MHz at the mid carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR:

55 Agilent

Ref 80 dBpV/m

OATS

3m

Vertical and Horizontal
Peak

QR
Mkrl 38.337 5 GHz
#Atten @ dB 50.88 dBpY./m

#Peak
Log

19
dB/

s

DI

dBuy/
LgAw

M1 32

S3 FC
A AA

£CF:
1o |Marker

s [38.357500000 GHz

| 50.88 dBpY/m

Start 26,509 @ GHz
#Res BH 1 MHz

Stop 40,089 8 GHz
YBH 3 MHz Sweep 135 ms (681 pts)

Plot 7.8.37 Radiated emission measurements from 26500 to 40000 MHz at the mid carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR:

# Agilent

Ref 70 dBpW/m

OATS
3m
Vertical and Horizontal
Average
O R
Mirl 33.100 8 GHz
+Atten 0 dB 45.41 dBpYsm

wPeak
Log

18
dB/

il
o4.8

dBul/
LgAw

ML 32

S3 FC
A AA

£CF:
1o |Marker

s [39.100000000 GHz

| 45.41 dBpY/m

Start 26,509 @ GHz
#Res BH 1 MHz

Stop 40,089 8 GHz
#/BH 100 kHz Sweep 374.8 ms (6A1 pts)
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Test specification:
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Test procedure:
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Test mode:
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Date & Time:
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Verdict: PASS

Temperature: 26 °C

Air Pressure: 1015 hPa

Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: 6.5 dBi antenna

Plot 7.8.38 Radiated emission measurements from 26500 to 40000 MHz at the high carrier frequency

TEST SITE:

OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION:
DETECTOR:
% Agilent o]

Vertical and Horizontal
Peak

Ref &8 dBpW/m #Atten @ dB

Mkrl 38.672 5 GHz
50.51 dBpY/m

#Peak
Log
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dB/
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dBuy/
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1o |Marker

s [38.672500000 GHz
| 58.51 dBpY/m

Start 26,200 @ GHz

#Res BH 1 MHz WBH 3 MHz

Stop 40.800 @ GHz

Sweep 135 ms (681 pts)

Plot 7.8.39 Radiated emission measurements from 26500 to 40000 MHz at the high carrier frequency

TEST SITE:

OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION:
DETECTOR:
# Agilent &)

Vertical and Horizontal
Average

Ref 70 dBpW/m #Atten @ dB

Mkrl 38.875 @ GHz
45.36 dBpl/m

wPeak
Log
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dB/
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s [38.875000000 GHz
| 4536 dBpY/m

Start 26,200 @ GHz

#Res BH 1 MHz #VBH 108 kHz

Stop 40.800 @ GHz

Sweep 374.8 ms (6A1 pts)
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