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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Alvarion Ltd.

21A Habarzel street, Ramat Hachayal, Tel Aviv 69710, Israel
972 3645 7859

972 3645 6222

avner.ruta@alvarion.com

Mr. Avner Ruta

2 Equipment under test attributes

Product name:
Product type:
Model(s):

Serial number:
Hardware version:
Receipt date

WiMAX base station

Transciever

BreezeMAX Extreme 4.9GHz

90047967, 90047969 for RF heads

AD9370-02 rev2 - digital card, BA0024-01 rev5 - RF head
8/24/2009

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

avner.ruta@alvarion.com

Mr. Avner Ruta

19945

Hermon Laboratories Ltd. Harakevet Industrial Zone, Binyamina 30500, Israel
8/13/2009

9/21/2009

47CFR Part 90 subpart Y, Part 15 subpart B class B
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5 Tests summary

Test
Transmitter characteristics
Section 90.205, 90.1215, Maximum output power and peak power spectral density
Section 90.209, Occupied bandwidth
Section 90.210(m), Emission mask
Section 90.210, Radiated spurious emissions
Section 90.210, Conducted spurious emissions
Section 90.213, Frequency stability
Section 90.214, Transient frequency behaviour
Section 2.1091, RF radiation exposure evaluation
Unintentional emissions
Section 15.107, Class B, Conducted emission at AC power port
Section 15.109, Class B, Radiated emission
Section 15.111, Conducted emission at receiver antenna port

Date of Issue: 9/23/2009

Status

Pass

Pass

Pass

Pass

Pass

Tested without limit
Not required

Pass

Pass
Pass
Not required

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 September 21, 2009 K\
Reviewed by: | Mrs. M. Cherniavsky, certification engineer September 23, 2009 &Lﬂaf
Approved by: | Mr. M. Nikishin, EMC and Radio group leader September 29, 2009 %}/
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6.1

6.2

6.3

6.4

EUT description

General information

The EUT, base station, is a part of BreezeMAX Extreme 4.9 high capacity, IP services oriented Broadband
Wireless Access system. The BreezeMAX Extreme 4.9 is digital modulated TDD system covering 4942.5 MHz up
to 4982.5 MHz range. The system 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.

EUT modules and sub-assemblies

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

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

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(ssétiit)lon 1 Shielded 20 m Outdoor
Signal Ethernet Base station Laptop 1 Shielded 10m Outdoor
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6.5

6.6

6.7

Support and test equipment

Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Description

Manufacturer Model number Serial number

Laptop

IBM (lenovo) T60 L3-DZK37 07/01

Operating frequencies

Source Frequency, MHz
Tx/Rx 4942.5 — 4987.5
LO 4130 - 4180

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

Option 1

Test configuration

Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

@ GPS

Ant. 1 Ant. 2 Antenna
50 Ohm 50 Chm
termination termination
Basa o
Station
ERAIEET] GFS In GFS Oul 5Ly AL power
(m|m] B
DATA DE INTUT Power adaplor |
— Loop
= Ethemet
oc
— DATADC
EUT
Aurxiliary equipment
Powar adaptor
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Option 2

=P ops

Ant. 1 Ant. 2 Antenna
50 Ohm 50 Ohm
lermination termination
Basa U
Station
R @PsinGpsow 0"
] (m]
DATA i INTILT
L Loop
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EUT
Auxiliary equipment
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6.9 Transmitter characteristics

Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Type of equipment

\'4 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

\i 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

4940 — 4990 MHz

Operating frequency range

4942.5 — 4987.5 MHz

RF channel spacing

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

Maximum rated output power At transmitter 50 Q RF output connectors E;z: g?g ggm ]tg; ?OM'\I/I—EZCEI\;VW
No
continuous variable

Is transmitter output power variable? v Ves vV stepped variable with stepsize | 1 dB

minimum RF power 0 dBm

maximum RF power 22.4 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 dual slant PCTEL P/N AN1428-02 14.5 dBi
External omni-directional Alvarion P/N 300709 Rev.A 9.5 dBi
External sector Alvarion P/N 858170 Rev.D 16.5 dBi
Transmitter 99% power bandwidth 5 MHz, 10 MHz
Transmitter aggregate data rate/s 9.36 Mbps @ 64QAM5/6 for SMHz BW; 18.72 Mbps @ 64QAM5/6 for 10MHz BW
Transmitter aggregate symbol (baud) rate/s 1.56 Msps @ 64QAM5/6 for 5SMHz BW; 3.12 Msps @ 64QAM5/6 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 ON time 3 msec | Period | 5 msec
Transmitter duty cycle supplied for test 100% | |

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 \'4 yes no
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Test specification: FCC section 90.1215, Maximum output power

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

Test mode: Compliance _—

Date & Time: 9/6/2009 5:29:37 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

7 Transmitter tests according to 47CFR part 90 requirements

71

7141

71.2

7.1.21
7.1.2.2
7.1.23
71.24

Peak output power test

General

This test was performed to measure the peak output power and peak power spectral density at RF antenna
connector. Specification test limits are given in Table 7.1.1.

Table 7.1.1 Peak output power limits

Assigned frequency Channel Maximum peak output power Power spectral density,
range, MHz bandwidth, MHz mW dBm dBm/MHz
5 500 27.0
4940.0 — 4990.0 10 1000 300 21

Test procedure

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

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

The peak output power was measured with power meter as provided in Table 7.1.2 and Table 7.1.4.

The peak output power spectral density was measured with spectrum analyzer as provided in Table 7.1.3, Table
7.1.5 and the associated plots.

Figure 7.1.1 Peak output power test setup

Ant.
2
EUT »  Attenuator .| Spectrum
analyzer
Ant.
1
4
Attenuator » Termination
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

FCC section 90.1215, Maximum output power

Test procedure:

47 CFR, Section 2.1046; TIA/EIA-603-C, Section 2.2.1

Test mode:

Compliance

Date & Time:

9/6/2009 5:29:37 PM

Verdict:

PASS

Temperature: 25°C

Air Pressure: 1008 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:

Table 7.1.2 Peak output power test results

4940.0 — 4990.0 MHz
Average (Power meter)

RESOLUTION BANDWIDTH: NA
VIDEO BANDWIDTH: NA
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
CHANNEL BANDWIDTH: 5 MHz
Carrier Pow_er Meter Pow_er Meter Total RF output o Margin )
frequency, reading, dBm reading, dBm Power* . dBm Limit, dBm dB ’ Verdict
MHz Ant 1 Ant 2 ’
64QAM
4942.50 18.93 18.93 21.94 27.00 -5.06 Pass
4962.50 19.09 19.22 22.17 27.00 -4.83 Pass
4987.50 19.21 19.58 22.41 27.00 -4.59 Pass
* - RF output power calculated, dBm = 10 log(10*((P(dBm,Ant1)/10)+ 10*((P(dBm,Ant2))/10))
Table 7.1.3 Peak output power spectral density test results
ASSIGNED FREQUENCY RANGE: 4940.0 — 4990.0 MHz
DETECTOR USED: Average
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
CHANNEL BANDWIDTH: 5 MHz
(el es AnaIS;z‘:(;t:::ﬁng Ana?yz‘ee(:'t:::iing PG L Margin
frequency, dBm/MHz dBm/MHz spectral density*, Limit*, dBm/MHz dB ’ Verdict
MHz dBm/MHZ
Ant 1 Ant 2
64QAM
4942.50 10.83 11.33 14.10 21.00 -6.90 Pass
4962.50 11.50 11.83 14.68 21.00 -6.32 Pass
4987.50 12.00 12.00 15.01 21.00 -5.99 Pass

* - RF output power calculated, dBm/MHz = 10 log(10*((P(dBm/MHz,Ant1)/10)+ 10*((P(dBm/MHz,Ant2)/10))
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Test specification: FCC section 90.1215, Maximum output power

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

Test mode: Compliance

Date & Time: 9/6/2009 5:29:37 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Table 7.1.4 Peak output power test results

ASSIGNED FREQUENCY RANGE:
DETECTOR USED:

4940.0 — 4990.0 MHz
Average (Power meter)

RESOLUTION BANDWIDTH: NA
VIDEO BANDWIDTH: NA
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
CHANNEL BANDWIDTH: 10 MHz
Carrier Power Meter Power Meter Total RF output Margin
frequency, reading, dBm reading, dBm Power* . dBm Limit, dBm dB ’ Verdict
MHz Ant 1 Ant 2 ’
64QAM
4947.50 18.67 18.75 21.72 30.00 -8.28 Pass
4962.50 18.63 18.77 21.711 30.00 -8.29 Pass
4982.50 18.85 18.76 21.82 30.00 -8.18 Pass
* - RF output power calculated, dBm = 10 log(10*((P(dBm,Ant1)/10)+ 10*((P(dBm,Ant2))/10))
Table 7.1.5 Peak output power spectral density test results
ASSIGNED FREQUENCY RANGE: 4940.0 — 4990.0 MHz
DETECTOR USED: Average
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
CHANNEL BANDWIDTH: 10 MHz
Spectrum Spectrum
Carrier Analyzer Analyzer RF output power Margin
frequency, reading reading spectral density*, Limit, dBm/MHz dB > | Verdict
MHz dBm/MHz dBm/MHz dBm/MHZ
Ant 1 Ant 2
64QAM
4947.50 8.00 8.50 11.27 21.00 -9.73 Pass
4962.50 8.33 8.50 11.43 21.00 -9.57 Pass
4982.50 8.33 9.00 11.69 21.00 -9.31 Pass
* - RF output power calculated, dBm/MHz = 10 log(10*((P(dBm/MHz,Ant1)/10)+ 10*((P(dBm/MHz,Ant2)/10))
Reference numbers of test equipment used
[ HL1906 | HL2951 | HL3179 | HL3301 | HL3302 | HL3442 | HL3472 | HL3473 |

Full description is given in Appendix A.
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

FCC section 90.1215, Maximum output power

Test procedure:

47 CFR, Section 2.1046; TIA/EIA-603-C, Section 2.2.1

Test mode:

Compliance

Date & Time:

9/6/2009 5:29:37 PM Verdict: PASS

Temperature: 25°C

Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.1.1 Peak output power spectral density test results at low frequency

EUT OUTPUT CONNECTOR: Ant 1
CHANNEL BANDWIDTH: 5 MHz
MODULATION: 64QAM
*ATTEN  0dE VAVG 100 MER 10.93dBw
EL 20.0dEm 104/ 4. 94400GHZ
iy L3 p-u-
12}.{5‘4400‘/" GHz ™,
|

b 10_83_;7

R .r"“'t "
CENTEER 4. 94 Z50GHS ZPAN  10.00MH=
*REW  1.0MH= *UEW 3. 0MH= EWP E0.Oms

Plot 7.1.2 Peak output power spectral density test results at low frequency

EUT OUTPUT CONNECTOR: Ant 2
CHANNEL BANDWIDTH: 5 MHz
MODULATION: 64QAM
*ATTEN  0dE VAVG 100  MEER 11.33dBw
EL  20.0dEw 10dE [ 4_9437ECHz
i T
4. 5al7s CHz “\,‘

b 11_3:}-’ dPu \.\
m

R [~ K
CENTER  4.94250GHz SPAN  10.00MHz
*IEW 1. OMHz *YEW 3. OMHz SWP  50.Oms
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

FCC section 90.1215, Maximum output power

Test procedure:

47 CFR, Section 2.1046; TIA/EIA-603-C, Section 2.2.1

Test mode:

Compliance

Date & Time:

9/6/2009 5:29:37 PM Verdict: PASS

Temperature: 25°C

Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.1.3 Peak output power spectral density test results at mid frequency

EUT OUTPUT CONNECTOR: Ant 1
CHANNEL BANDWIDTH: 5 MHz
MODULATION: 64QAM
*ATTEN  04B VAVE 100  MHE 11.50dBm
EL  Z0.0dBm 104E/ 4.36158GH
l> T bl o
TEE
4.96[L5 GHz ™,
b 11_53’#‘ dFm K
B[+ \\l
CENTER 4. 96250GHz SPAN 10, 00MHz
*REW  1.0MHz *VEW 3. 0MHz EWP 50 0Oms

Plot 7.1.4 Peak output power spectral density test results at mid frequency

EUT OUTPUT CONNECTOR: Ant 2
CHANNEL BANDWIDTH: 5 MHz
MODULATION: 64QAM
*ATTEN  0dE VAVG 100  MERE 11.83dBm
BL Z0.0dEm 104dE 4.96292ZCH

T ™
I:111.{5‘5292,""‘ GHz "\
b ll_SfJ/ dFn ‘-\

B [7 w
CENTER  4.96250GHz SPAN 10, 00MHz
*REW 1. OMHz *YEW 3. OMH=z EWP 50 0Oms
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

FCC section 90.1215, Maximum output power

Test procedure:

47 CFR, Section 2.1046; TIA/EIA-603-C, Section 2.2.1

Test mode: Compliance

Date & Time: 9/6/2009 5:29:37 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.1.5 Peak output power spectral density test results at high frequency

EUT OUTPUT CONNECTOR: Ant 1
CHANNEL BANDWIDTH: 5 MHz
MODULATION: 64QAM
*ATTEN  0dB VAVG 100 MHE 1Z_00dBm
BL  z0.0dEm 10dE/ 4.98700GH
%
112413 5
4.98F0 GHz M,
b 12_03,‘-‘ dFn ‘-«,\
1y ™
CENTER  4.98750GHz SPAN 10, 00MHz
*EBW  1.0MHz *YEW 3. 0MHz SWP  50.0ms

Plot 7.1.6 Peak output power spectral density test results at high frequency

EUT OUTPUT CONNECTOR: Ant 2
CHANNEL BANDWIDTH: 5 MHz
MODULATION: 64QAM
*LTTEN  04EB VAVG 100  MHER 1Z.004Bm
EL 20.0dBm 10dE s 4. 936323GH
— ) N A
TFEE "
4.986334 | GHz .,
b 12_03,# dEm \ﬂ‘
R =
CENTER  4.98750GHz SPAN 10, 00MHz
*REEW  1.0MHz *YRW 2. 0MHz SWP 50 0Ons
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

FCC section 90.1215,

Maximum output power

Test procedure:

47 CFR, Section 2.1046;

TIA/EIA-603-C, Section 2.2.1

Test mode:

Compliance

Date & Time:

9/6/2009 5:29:37 PM

Verdict: PASS

Temperature: 25°C

Air Pressure: 1008 hPa

Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.1.7 Peak output power spectral density test results at low frequency

EUT OUTPUT CONNECTOR: Ant 1
CHANNEL BANDWIDTH: 10 MHz
MODULATION: 64QAM
*ATTEN  0dE VAVG 100 MER £.00dBw
EL  20.0dEw 10dE [ 4. 94E73CHz
FPTSRPT TR SR SR
_— Rl [,
o 384573 ,Eer “-l
500 dEy '\
]
CENTEER  4.547E50CH=z SPAN  20.00MHz
*REW  l.0MHz *YEW 3. 0MHz EWP  EO.Ows

Plot 7.1.8 Peak output power spectral density test results at low frequency

EUT OUTPUT CONNECTOR: Ant 2
CHANNEL BANDWIDTH: 10 MHz
MODULATION: 64QAM
*ATTEN OdE WAVG 100 MEER £&.50d4dBw
BEL z0.0dEm 10dE/ 4 24527 CHz
R e, S
_— 1 [y
o Li-2dkar ,gHz \1
a_k&0 dB]?( \\1
23
CENTEER 4_ 947 L0GHz SPAN z0._ 00MH=
*PEW 1.0MH= *WEW 3. 0MH= SWP L0, Ons=
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

FCC section 90.1215, Maximum output power

Test procedure:

47 CFR, Section 2.1046; TIA/EIA-603-C, Section 2.2.1

Test mode:

Compliance

Date & Time:

9/6/2009 5:29:37 PM

Verdict: PASS

Temperature: 25°C

Air Pressure: 1008 hPa

Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.1.9 Peak output power spectral density test results at mid frequency

EUT OUTPUT CONNECTOR: Ant 1
CHANNEL BANDWIDTH: 10 MHz
MODULATION: 64QAM
*ATTEN  0dE VAWG 100 MER £.33dEm
BEL Z0.0dEm 10dE/ 4_9EEZOGHE
RPN IR S P
- d "
4_9g5z0 J‘r:Hz "1,,
D& =3 dEx '\
B
,.fh\.-m"f/ \\m% "
R
CENTEER 4. 96Z50CGHS SPAN  Z0.00MHz
*BEW 1. O0MHz *YEW 3. 0MHz WP E0.0Oms

Plot 7.1.10 Peak output power spectral density test results at mid frequency

EUT OUTPUT CONNECTOR: Ant 2
CHANNEL BANDWIDTH: 10 MHz
MODULATION: 64QAM
*ATTEN OdE WAVG 100 MEER £&.50d4dBw
BEL z0.0dEm 10dE/ 4 _ DE320CGHz
frm P .WM%
4ongkan _,IEHz "\L
L R iz \.
23
i, .-"/ "‘\‘*"\Iu-t
CENTEER 4_ 952E50GHz SPAN z0._ 00MH=
*PEW 1.0MH= *WEW 3. 0MH= SWP L0, Ons=
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HERMON LABORATORIES

Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

FCC section 90.1215, Maximum output power

Test procedure:

47 CFR, Section 2.1046; TIA/EIA-603-C, Section 2.2.1

Test mode:

Compliance Verdict:

Date & Time:

PASS

Temperature: 25°C

Air Pressure: 1008 hPa

9/6/2009 5:29:37 PM
Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.1.11 Peak output power spectral density test results at high frequency

EUT OUTPUT CONNECTOR: Ant 1
CHANNEL BANDWIDTH: 10 MHz
MODULATION: 64QAM
*ATTEN 0dEe VAVG 100 MEER 2.33dEm
BL Zz0.0dEmw LOdE 4.97887GH
/"NWWWMH
a4
o L4 97Ee7 [EHz \'\
5 33 dBg \,\
R
o H\n...
TR
CENTEER 4. 93E50GH=s SPAN Z0.00MH=
*HEW  L.OMH=z *VEW 3. 0MHz SWP  E0.Oms

Plot 7.1.12 Peak output power spectral density test results at high frequency

EUT OUTPUT CONNECTOR: Ant 2
CHANNEL BANDWIDTH: 10 MHz
MODULATION: 64QAM
*ATTEN  OdE vAWG 100 MHE 9.004dEm
BL Z0.0dEm LOdE/ 4_97530CHz
jﬂ%wwm‘\
Eﬂ.{g‘?sao I/GHz "H_
D = oo deyw '\
/ 0
B
L S
B
CENTER  4.9822Z50GH= SPAN  Z0.00MHz
*REW 1. 0MHz *YEW 3. 0MHz SWP  E0.Oms
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Report ID: ALVRAD_FCC.19945_BS.doc
I—II_ Date of Issue: 9/23/2009

HERMON LABORATORIES

Test specification: Section 90.209, Occupied bandwidth
Test procedure: 47 CFR, Section 2.1049
Test mode: Compliance _—
Date & Time: 9/6/2009 5:30:12 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:
7.2 Occupied bandwidth test
7.21 General
This test was performed to measure transmitter occupied bandwidth. Specification test limits are given in Table
7.2.1. The test results are provided in Table 7.2.2 and the associated plots.
Table 7.2.1 Occupied bandwidth limits
Assigned frequency, | Modulation envelope reference points®, Maximum allowed bandwidth,
MHz dBc kHz
4940.00 — 4990.00 26 NA
* - Modulation envelope reference points are provided in terms of attenuation below the average transmitted power.
7.2.2 Test procedure
7.2.21 The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.
7.2.2.2 The EUT was set to transmit the normally modulated carrier.
7.2.2.3 The transmitter occupied bandwidth was measured with spectrum analyzer as a frequency delta between the

reference points on modulation envelope and provided in Table 7.2.2 and the associated plots.

Figure 7.2.1 Occupied bandwidth test setup

Spectrum
EUT »  Attenuator > P
Antenna output analyzer
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Report ID: ALVRAD_FCC.19945_BS.doc

Date of Issue: 9/23/2009

Test specification:

Section 90.209, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance _—

Date & Time: 9/6/2009 5:30:12 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Table 7.2.2 Occupied bandwidth test results

DETECTOR USED: Average

RESOLUTION BANDWIDTH: 100 kHz

VIDEO BANDWIDTH: 1000 kHz

MODULATION ENVELOPE REFERENCE POINTS: 26 dBc

MODULATION: 64QAM

MODULATING SIGNAL: PRBS

CHANNEL BANDWIDTH: 5 MHz

Carrier frequency, MHz Occupied bandwidth, kHz Limit, kHz Margin, kHz_|] Verdict

4942.50 4658.00 NA NA Pass
4962.50 4642.00 NA NA Pass
4987.50 4608.00 NA NA Pass

DETECTOR USED: Average

RESOLUTION BANDWIDTH: 100 kHz

VIDEO BANDWIDTH: 1000 kHz

MODULATION ENVELOPE REFERENCE POINTS: 26 dBc

MODULATION: 64QAM

MODULATING SIGNAL: PRBS

CHANNEL BANDWIDTH: 10 MHz

Carrier frequency, MHz Occupied bandwidth, kHz Limit, kHz Margin, kHz | Verdict

4947.50 9100.00 NA NA Pass
4962.50 9080.00 NA NA Pass
4982.50 9080.00 NA NA Pass

* - RBW 2 1% of OBW; 1 % of 5 MHz is 50 kHz, hence, RBW=100 kHz was chosen for the measurements.

Reference numbers of test equipment used

HL1424 | HL 2951

HL3179 | HL3435 |

Full description is given in Appendix A.
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Report ID:

ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.209, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date & Time:

9/6/2009 5:30:12 PM

Verdict:

PASS

Temperature: 25°C

Air Pressure: 1008 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.1 Occupied bandwidth test result at low frequency, 5 MHz channel bandwidth

*ATTEN OdE WAV 100 SMER —Z.344dE
BL E0.&dEm 10dE/F 4 _ EL8MHz
FE L - Mwi..l -»-\h""vﬂl'j' o VI PV e, J“-&u..«...wn‘_ _“‘II
55 MH= .
b Btz. @ aE ﬂ\
2} |
CENTEER 4 _ SdFE00GHT SPAN L. 000MHz
*RBET 100kH=z +WET 1. 0MH= SR B0 Oms=

Plot 7.2.2 Occupied bandwidth test result at mid frequency, 5 MHz channel bandwidth

*ATTEN Ode WAV 100 LJIEE -1_832dEe
BL 1%.1dEm 10dE F 4 EdZMHE
WMMMWMH
= M= )
D J,Ll. B .&E \I
f §
R b
CENTER 4 _ 95ZE00GH= SPan E_000MH=
*RET 100kH= *WET 1.0MH= SR E0. Ous
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Report ID: ALVRAD_FCC.19945_BS.doc

Date of Issue: 9/23/2009

Test specification:

Section 90.209, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date & Time:

9/6/2009 5:30:12 PM Verdict:

PASS

Temperature: 25°C

Air Pressure: 1008 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.3 Occupied bandwidth test result at high frequency, 5 MHz channel bandwidth

*ATTEN OdE WAVG 100 SMER - 24dE
BEL 13.&dEm 10dE/F 4 &03MHz
WP LY '._J'rmm TN I .-.'g,._.,._u‘wml.h

-
X
- a
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4. 937500GHz
100kH= *WEW
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=12

L. 000MH=z

1. 0MH= B0 Oms=
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.209, Occupi

ed bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Verdict: PASS

Date & Time:

9/6/2009 5:30:12 PM

Temperature: 25°C

Air Pressure: 1008 hPa

Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.4 Occupied bandwidth test result at low frequency, 10 MHz channel bandwidth

*ATTEN OdE WAV 100 SMER - EOdE
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Plot 7.2.5 Occupied bandwidth test result at mid frequency, 10 MHz channel bandwidth
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Report ID:

ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.209, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date & Time:

9/6/2009 5:30:12 PM Verdict:

PASS

Temperature: 25°C

Air Pressure: 1008 hPa

Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.6 Occupied bandwidth test result at high frequency, 10 MHz channel bandwidth
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.210, Emission mask

Test procedure:

47 CFR, Sections 2.1051, 2.1047 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance _—
Date & Time: 5/1712005 103137 Al Verdict: PASS
Temperature: 26°C Air Pressure: 1011 hPa Relative Humidity: 46 % | Power Supply: 120 VAC
Remarks:
7.3 Emission mask test
7.31 General
This test was performed to measure emission mask at RF antenna connector. Specification test limits are given in
Table 7.3.1 and Table 7.3.2.
Table 7.3.1 Emission mask limits for 5 MHz channel bandwidth
Frequency displacement from carrier | Attenuation below carrier, dBc
Emission mask M (Channel bandwidth 5 MHz)
0-2.25 MHz 0
2.25-2.5 MHz 568log(F*/2.25)
2.5-2.75 MHz 26+145log(F*/2.5)
2.75-5.0 MHz 32+31log(F*/2.75)
5.0-7.5 MHz 40+57log(F*/5.0)
More than** 7.5 MHz 50 or 55+10logP(W) (whichever is the lesser attenuation)
* - F — frequency in MHz removed from center
** - emission mask includes carrier modulation envelope within £ 150 % of the authorized bandwidth; the frequency
range removed beyond *+ 150 % of the authorized bandwidth from carrier was investigated as spurious emission
Table 7.3.2 Emission mask limits for 10 MHz channel bandwidth
Frequency displacement from carrier | Attenuation below carrier, dBc
Emission mask M (Channel bandwidth 10 MHz)
0-4.5MHz 0***
4.5-5.0 MHz 568log(F*/4.5)
5.0 - 5.5 MHz 26+145log(F*/5.0)
5.56-10.0 MHz 32+31log(F*/5.5)
10.0 — 15.0 MHz 40+57log(F*/10.0)
More than** 15.0 MHz 50 or 55+10logP(W) (whichever is the lesser attenuation)
* - F — frequency in MHz removed from center
** - emission mask includes carrier modulation envelope within £ 150 % of the authorized bandwidth; the frequency
range removed beyond + 150 % of the authorized bandwidth from carrier was investigated as spurious emission
*** - Zero dB reference measured relative to the highest average power of the fundamental emission measured
across designated channel bandwidth
7.3.2 Test procedure

7.3.21 The EUT was set up as shown in Figure 7.3.1, energized and its proper operation was checked.
7.3.2.2 The emission mask was measured with spectrum analyzer with RBW set to 1% of emission bandwidth and
VBW = 30 kHz as provided in the associated plots. The test results are provided in Table 7.3.3 and Table 7.3.4.

Figure 7.3.1 Emission mask test setup

EUT

v

Attenuator

Spectrum
analyzer
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HERMON LABORATORIES

Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification: Section 90.210, Emission mask

Test procedure: 47 CFR, Sections 2.1051, 2.1047 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/17/2009 10:31:37 AM Verdict: PASS
Temperature: 26°C Air Pressure: 1011 hPa Relative Humidity: 46 % | Power Supply: 120 VAC
Remarks:

Table 7.3.3 Emission mask test results 5 MHz channel bandwidth

Carrier frequency, MHz Limit Verdict
4942.5
4962.5 Emission mask M Pass
4987.5

Table 7.3.4 Emission mask test results 10 MHz channel bandwidth

Carrier frequency, MHz Limit Verdict
4947.5
4962.5 Emission mask M Pass
4982.5

NOTE: Due to the limitations of the spectrum analyzer in some cases the emission mask test was performed using two steps
measurement: once using narrower span and then 150 % of the emission bandwidth.

Reference numbers of test equipment used

HL2780 | HL2951 | HL3435 | HL3440 |

Full description is given in Appendix A.
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.210, Emission mask

Test procedure:

47 CFR, Sections 2.1051, 2.1047 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date & Time:

9/17/2009 10:31:37 AM

Verdict: PASS

Temperature: 26°C

Air Pressure: 1011 hPa

Relative Humidity: 46 %

| Power Supply: 120 VAC

Remarks:

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
MODULATION:
MODULATING SIGNAL:
BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
MODULATION:
MODULATING SIGNAL:
BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:

Plot 7.3.1 Emission mask test results at low carrier frequency

Peak
64QAM
PRBS
Maximum
Maximum

T Agilent Spectrum Analyzer - Spectrum Emission Mask

4940.00 —4990.00 MHz

500 AC ENSEEXT ALIGNAUTO D450 Sep16,2009 | — |
Center Freq 4.942500000 GHz Center Freq: 4942500000 GHz Radio Std: None Freq/Channel
Input: R == Trig: Free Run ‘Avg: 100.00% of 100
PASS \FGain:low  #Atten: 10 4B Radio Device: BTS
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Log———
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4 GHz
[ A
/ \
. R
[ WAL e
[,
CF Step
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Auto Man
Total Power -3.69dBm/ 5MHz Spectrum Peak Ref 20,06 dBm
Lower < Peak > Upper
Start Freq StopFreq  ItegBW  dB  ALim(dB)  dBm dB  ALim(dB)  dBm
2250MHz  2500MHz  5100kHz 392 (-132) 2398 406 (0.03) 24.11
2500MHz  2750MHz  5100kHz  -38.16  (-6.55) 5821 3651 (586) -56.56
2750MHz  5000MHz  5100kHz  -3854  (-6.22) 5860 -37.95  (595) -58.00
5000MHz  7500MHz  5100kHz  -5000  (-7.59) 70415 5025 (820) 7031
7500MHz  1250MHz 5100 kHz () = - -
1250MHz - 1500MHz  1.000 MHz () - ()
= status

Plot 7.3.2 Emission mask test results at mid carrier frequency

Average
64QAM
PRBS
Maximum
Maximum

T Agilent Spectrum Analyzer - Spectrum Emission Mask
i s02

4940.0 — 4990.0 MHz

ALIGNAUTO  D:SBi20PMsep16,2009 | — = |
Center Freq 4.962500000 GHz Center Freq: 4962500000 GHz Radio Std: None Freq/Channel
Input: R Trig: Free Run ‘Avg: 100.00% of 100
PASS \FGain:low  #Atten: 10 4B Radio Device: BTS
10 dBigiywnion1 Ref 10 dBm
Log———
Center Freq|
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i
[ —1 my —
o
"1 v, BN
et per [ i)
CF Step
[Center 4.963 GHz Span 15 MHz] 1500000 MHz|
uto Man
Total Power -279dBm/ 5MHz Spectrum Peak Ref  -19.14 dBm
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Start Freq StopFreq  ItegBW  dB  ALim(dB)  dBm dB  ALim(dB)  dBm
2250MHz  2500MHz  5100kHz 599 (-143) 2514 445 (0.18) 2359
2500MHz  2750MHz  5100kHz  -3769  (-575) 5683 -3801  (628) -57.16
2750MHz  5000MHz  5100kHz  -3960  (-7.43) 5875 3800 (584) -57.14
5000MHz  7500MHz  5100kHz  -56.81  (-7.31) 7596 5670 (7.75) 7584
7500MHz  1250MHz 5100 kHz () - ()
1250MHz - 1500MHz  1.000 MHz ) - (-
usa| 1 File <Mask_4962.png> saved status
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Report ID: ALVRAD_FCC.19945_BS.doc

Date of Issue: 9/23/2009

Test specification:

Section 90.210, Emission mask

Test procedure:

47 CFR, Sections 2.1051, 2.1047 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date & Time:

9/17/2009 10:31:37 AM

Verdict:

PASS

Temperature: 26°C

Air Pressure: 1011 hPa

Relative Humidity: 46 %

| Power Supply: 120 VAC

Remarks:

Plot 7.3.3 Emission mask test results at high carrier frequency close view

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
MODULATION:
MODULATING SIGNAL:
BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
MODULATION:
MODULATING SIGNAL:
BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:

Average
64QAM
PRBS
Maximum
Maximum

T Agilent Spectrum Analyzer - Spectrum Emission Mask

4940.0 — 4990.0 MHz
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Plot 7.3.4 Emission mask test results at high carrier frequency

4940.0 — 4990.0 MHz
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Report ID: ALVRAD_FCC.19945_BS.doc

Date of Issue: 9/23/2009

Test specification:

Section 90.210, Emission mask

Test procedure:

47 CFR, Sections 2.1051, 2.1047 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date & Time:

9/17/2009 10:31:37 AM Verdict:

PASS

Temperature: 26°C

Air Pressure: 1011 hPa

Relative Humidity: 46 %

| Power Supply: 120 VAC

Remarks:

Plot 7.3.5 Emission mask test results at low carrier frequency close view

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
MODULATION:
MODULATING SIGNAL:
BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:
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Plot 7.3.6 Emission mask test results at low carrier frequency close view

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
MODULATION:
MODULATING SIGNAL:
BIT RATE:
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Report ID: ALVRAD_FCC.19945_BS.doc
I—II_ Date of Issue: 9/23/2009

HERMON LABORATORIES

Test specification: Section 90.210, Emission mask

Test procedure: 47 CFR, Sections 2.1051, 2.1047 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/17/2009 10:31:37 AM Verdict: PASS
Temperature: 26°C Air Pressure: 1011 hPa Relative Humidity: 46 % | Power Supply: 120 VAC
Remarks:

Plot 7.3.7 Emission mask test results at mid carrier frequency close view

ASSIGNED FREQUENCY RANGE: 4940.0 — 4990.0 MHz
DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: Maximum
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
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Plot 7.3.8 Emission mask test results at mid carrier frequency

ASSIGNED FREQUENCY RANGE: 4940.0 — 4990.0 MHz
DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: Maximum
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HERMON LABORATORIES

Test specification: Section 90.210, Emission mask

Test procedure: 47 CFR, Sections 2.1051, 2.1047 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/17/2009 10:31:37 AM Verdict: PASS
Temperature: 26°C Air Pressure: 1011 hPa Relative Humidity: 46 % | Power Supply: 120 VAC
Remarks:

Plot 7.3.9 Emission mask test results at high carrier frequency close view
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Mkr1 4.983933 GHz |
Ref 2.3 dBm #Atten 0 dB Ext PG -30.6 dB,, 2.398 dBm Center Freq
tsamd P AMWWWWMWW 4.98250000 GHz
ll:;,t \ Start Freq
i 4 57BA0000 GHz
y \
Stop Freg
— 4 88BA0000 GHz
CF Step
ViAvg 1.20000000 MHz
100 Autg Man
w1 s2
53 FS Freq Offset
A 0.00000000° Hz
Signal Track
On Off
Center 4.982 GHz Span 12 MHz Scale Type
#Res BW 100 kHz AVBW30 kHz  Sweep 14.99 ms (1500 pts) |~ Lin

Plot 7.3.10 Emission mask test results at high carrier frequency

ASSIGNED FREQUENCY RANGE: 4940.0 — 4990.0 MHz
DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: Maximum
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
i Agilent  09068:43 23 Aug 2009 R T W

Mkr1 498398 GHz

Ref -2.5 dBm #Atten 0 dB Ext PG -30.6 dB -2.57 dBm
#Sam : T Center Freq
) 498250000 GHz
Log -
10
dB/ Start Freg
| | 495750000 GHz

Stop Freq
Sl B || 500750000 GHz
M ) CFs
’ tep
Vivg £.00000000 hHz
100 MF/PM“ | w\m‘ Auto ET
wis2|, .. e

S3 FS Freq Offset
AA 0.00000000 Hz
Signal Track
Cn uli
Center 4.982 GHz SpansOMHz | ocale Type
#Res BW 100 kHz #VBW 30 kHz Sweep 22.82 ms (1500 pis) =, Lin
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HERMON LABORATORIES

Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance o
Date & Time: 9/6/2009 5:48:37 PM Verdict: PASS

Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC

Remarks:

7.4

7.41

7.4.2

7.4.21
7.4.2.2

7.4.23
743

7.4.31
7.4.3.2

7.4.3.3

Radiated spurious emission measurements

General

This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in
Table 7.4.1.

Table 7.4.1 Radiated spurious emission test limits

Frequency, Attenuation below carrier | ERP of spurious, | Equivalent field strength limit @ 3m,
MHz dBc dBm dB(uV/m)***

0.009 — 10" harmonic* 55+10logP** -25 72.40
* - Excluding the in band emission within £ 150 % of the authorized bandwidth from the carrier
** - P is transmitter output power in Watts
*** - Equivalent field strength limit was calculated from maximum allowed ERP of spurious as follows:
E=sqrt(30xPx1.64)/r, where P is ERP in Watts, 1.64 is numeric gain of ideal dipole and r is antenna to EUT
distance in meters

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

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

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

The worst test results (the lowest margins) were recorded in Table 7.4.2 and shown in the associated plots.

Test procedure for spurious emission field strength measurements above 30 MHz

The EUT was set up as shown in Figure 7.4.2, energized and the performance check was conducted.

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

The worst test results (the lowest margins) were recorded in Table 7.4.2 and shown in the associated plots.
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HERMON LABORATORIES

Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance _—

Date & Time: 9/6/2009 5:48:37 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:

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

Test distance |

—

Loop antenna

Wooden -
table
_ = =
= £
= Flush S
£ mounted
ble
turn ta Ground plane J
Auxilliary Power igzlr;t;:r:; L
equipment supply EMI receiver

Figure 7.4.2 Setup for spurious emission field strength measurements above 30 MHz
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HERMON LABORATORIES

Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance _—

Date & Time: 9/6/2009 5:48:37 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:

Table 7.4.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE: 4940.0 — 4990.0 MHz

TEST DISTANCE: 3m

TEST SITE: Anechoic chamber / OATS
EUT HEIGHT: 0.8 m

INVESTIGATED FREQUENCY RANGE: 0.009 - 40000 MHz
DETECTOR USED: Peak

VIDEO BANDWIDTH: > Resolution bandwidth
TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)

Biconilog (30 MHz — 1000 MHZz)
Double ridged guide (above 1000 MHz)

MODULATION: 64QAM

MODULATING SIGNAL: PRBS

TRANSMITTER OUTPUT POWER SETTINGS: Maximum (MIMO operation; both antennas terminated with
50 Ohm and transmitting with maximum rated output power)

CHANNEL BANDWIDTH: 5 MHz (as maximum aggregate output power is the same for

both CBW, the 5 MHz channel bandwidth produces higher
power spectral density)
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uV/m) dB(uV/m) dB* kHz polarization height, m degrees

All found emissions were from digital part of the EUT, refer to section 8.2 of this test report

Verdict: Pass

*- Margin = Field strength of spurious — calculated field strength limit.
**- EUT front panel refers to 0 degrees position of turntable.

Reference numbers of test equipment used

HL 0446 HL 0768 HL 0769 HL 1425 HL 2697 HL 2780 HL 2882 HL 2883
HL 3533 HL 3534 HL 3624

Full description is given in Appendix A.

Page 34 of 124



il

HERMON LABORATORIES

Report ID: ALVRAD_FCC.19945_BS.doc
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Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date & Time: 9/6/2009 5:48:37 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:
Plot 7.4.1 Radiated emission measurements in 9 - 150 kHz range
TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE:
(@)

LOG REF 12B.@ dEulsm

3m

ACTY DET: PERE

MEAS DET: FERK OF AVG
MEE 9.8 kHz
B2 .15 dEulsm

1B |
dBs

2ATH
5@ dE

N

RCORR et M

el oo |l g

B Al L e o v

START 9.@ kHr
RL BIF BH 1.B kHz

RAVG EW 3 kHz

S3TOP 198.8 kHz
SWP 7HRB meec

FCC §15.209 limit

Plot 7.4.2 Radiated emission measurements in 9 - 150 kHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

LOG REF 12B.@ dEulsm

Fully anechoic chamber
Mid

Vertical and Horizontal
3m

ACTY DET: PERE

MEAS DET: FERK OF AVG
MEE 9.3 kHz
B2 .34 dEulsm

1P ——
dBs
AATH —
5B dE 1| _|
VA 3B
3C FC
RCORR Mﬂ ]
MWW -
B ha T AT P A Y A

START 9.@ kHr
RT BIF BH 1.B kHz

RAVG EW 3 kHz

S3TOP 198.8 kHz
SWP 7HRB meec

FCC §15.209 limit
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Test specification: Section 90.210, Radiated spurious emissions
Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-C, Section 2.2.12
Test mode: Compliance _—
Date & Time: 9/6/2009 5:48:37 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:
Plot 7.4.3 Radiated emission measurements in 9 - 150 kHz range

TEST SITE: Fully anechoic chamber

CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE: 3m

(@)

LOG REF 12B.@ dEulsm

ACTV DET: PERK

MEAS DET: FERK OF AVG
MKE 3.8 kHz
B2 .17 dEulsm

1B
dBs

_\_\_\_\_\_\_\_\_\_‘_‘—‘——\_

2ATH
B8 dE

VA 3B P

S0 FC
ACORR

o,

Rar

ﬂWmuwﬁMv\

Wyl g,

b LAWM“"’""‘WW

START 9

_@ lkHz

RL BIF BH 1.B kHz

RAVG EW 3 kHz

STOP 198.8 kHz
SWP 7HRB meec

FCC §15.209 limit

Plot 7.4.4 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE:
CARRIER FREQUENCY:

ANTENNA POLARIZATION:

TEST DISTANCE:
(&)

Fully anechoic chamber
Low

Vertical and Horizontal
3m

ACTY DET: PEAK

MEAS DET: FEAK OF AUG
MR 1E@ kHz
5745 dBulsm

LOG  REF 18E.8 dBpl/m
i@

dBs

[

=]

#ATH
3@ dE

DL

e

dEpl s
uA 5B 4

30 FC
ACORR

o

START 158 kHz
RL »IF BW 3.8 kHz

FCC §15.209&FCC §90.210 (m) limits

STOP 38.B@ MHz

AUG EW 38 kHz SWP B 49 Eec
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Test specification:

Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-C, Section 2.2.12
Test mode: Compliance _—
Date & Time: 9/6/2009 5:48:37 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:
Plot 7.4.5 Radiated emission measurements in 0.15 - 30 MHz range
TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(@
ACTU DET: PERK
MEAS DET: PEAK GR AWG
MER 158 kHz
56.75 dEulsm
LOG  REF 186.8 dBul/m
1@
dBe | T
#RTH
18 dE
oL —
7o M I
dEpY/ -
1 e
RCORR o
MM L
L i s o Y PR S
START 158 kHr STOP 38.PB@ MHz
RL ®IF BW 3.B kHz RUG BH 38 kHz SWP B.49 sec

FCC §15.209&FCC §90.210 (m) limits

Plot 7.4.6 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(@]
ACTU DET: PEAK
MEAS DET: PERK OF AUG
MER 158 kHz
56.64 dEulsm
LOG REF 1@E.@ dBul/m
18
dBs [T
#ATH
90 dE
oL 1
724 I I
dEul/ —
VA 5B fond
5C FC
RCORR Pt
e
] R e e ) S SR
START 15@ kHz STOF 3@.BA MH:
RL  ®IF BW 9.8 kHz AUG BM 3@ kHz SHP £.49 sec

FCC §15.209&FCC §90.210 (m) limits
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Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance _—
Date & Time: 9/6/2009 5:48:37 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:
Plot 7.4.7 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE: Fully anechoic chamber

CARRIER FREQUENCY: Low

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE: 3m

(@)

LOG REF S8.8@ dBulsm

ACTV DET: PERK

MEAS DET: FERK OF AVG
MEE B73.3 MHz
43,83 dBplsm

1B
dBs

2ATH
g dB

DL
t.H

dEpl s
VA 3B

| |, |1 laﬁd i

3¢ FC ;’"Wﬂ

ACORR

o

PACS

START 38 @ MHz
RL mIF BW 128 kHz

AUG BW 388 kHz

STOF 1.GBBA COHz
SWP 3BT meec

Plot 7.4.8 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

@)

LOG  REF 8@.8 dBuls/m
i@

Fully anechoic chamber
Mid

Vertical and Horizontal
3m

RCTY DET: FERK
MEAS DET: FEAK OF AWUG
MER B73.9 MH:z
Y2 .89 dBulsm

dB/

2ATH
d dB

bl by

| e W
st ECTh AWM Rt L N

START 3B B MHz
RL mIF BW 128 kHz

AUG BW 388 kHz

STOF 1.@@RA COHz
SWP 3BT meec
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Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date & Time: 9/6/2009 5:48:37 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:
Plot 7.4.9 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE: Fully anechoic chamber

CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE: 3m

(@)

LOG REF S8.8@ dBulsm

ACTV DET: PERK

MEAS DET: FERK OF AVG
MEE 59H.7 MHz
Yo 77 dBulsm

1B
dBs

2ATH
g dB

DL
t.H

dEpl s
VA 3B

A IR NG s, S

b

START 38 @ MHz
RL mIF BW 128 kHz

AUG BW 388 kHz

STOF 1.GBBA COHz
SWP 3BT meec

Plot 7.4.10 Radiated emission measurements in 1000 — 2900 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

Fully anechoic chamber
Low

Vertical and Horizontal
3m

ACTY DET: PEAK
MEAS DET: FEAK OF AUG
MER 1.442 GHz
54,52 dBulsm

LO0G  REF 8A.8 dBulsm PREAMP ON
i@
dBs
LATH
1@ dB
\ n N wwhyﬂh”ﬁmﬂﬂ4«m«nAq

4 1
bL WMWWMNWAmAMJhAwA

START 1_@EE GHr
RL ®»IF BW 1.8 MHz

AUG BW 3 MHz

S3TOP £.9@8 COHz
SHP 33,8 meec
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Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date & Time: 9/6/2009 5:48:37 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:
Plot 7.4.11 Radiated emission measurements in 1000 — 2900 MHz range

TEST SITE: Fully anechoic chamber

CARRIER FREQUENCY: Mid

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE: 3m

(@)

ACTV DET: PERK

MEAS DET: FERK OF AVG
MER 1,442 [Hz
54,49 dEulsm

LOG  FREF B@.8 dEplsm PREAMP ON
1B
dB~
LATH
1@ dE
1 i WWW

oL PP PRSP Y| M | | o
7. H

dEpl s
VA 3B

S0 FC
ACORR

START 1.@B0 GH=z
RL mIF BW 1.B MHz

AUG BW 3 MHz

STOP 2,908 COHz
SHP 33,8 meec

Plot 7.4.12 Radiated emission measurements in 1000 — 2900 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

Fully anechoic chamber
High

Vertical and Horizontal
3m

ACTV DET: PERK

MEAS DET: FERK OF AVG
HER 1,442 [Hz
55.21 dEulsm

LOG REF S8.8@ dBulsm FPREAMP ON
1B
dBs
#ATH
1@ dE
K I & WW’”W

|
IR PPy ey
72.4

dEpl/
VA B

SCFC
RCORR

START 1 _@EE GHr
RL mIF BW 1.B MHz

AUG BW 3 MHz

5T0F 2.9BA OHz
SWP 33,8 meec
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Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance _—

Date & Time: 9/6/2009 5:48:37 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:

Plot 7.4.13 Radiated emission measurements in 2900 — 8000 MHz range

TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
EEm
Mkr1 4.953 GHz
Ref 80 dBp\v/m #Atten 0 dBT 81.17 dBpv/im
Peak
Log
10
dB/
o T e e
724
dBpvim
M1 52
53 FC
A AL
Start 2.9 GHz Stop 8 GHz
Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (401 pts)

NOTE: 4953 MHz on the plot is the intentional transmission at the low channel (4942.5MHz)

Plot 7.4.14 Radiated emission measurements in 2900 — 8000 MHz range

TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
Mkr1 4.966 GHz
Ref 80 dBp\v/m #Atten 0 dB 80.05 dBp\v/m
Peak ?
Log
10
dBf
DI NMMMMMM e it MU SR
724
dBpvim
M1 52
53 FC
A AL
Start 2.9 GHz Stop 8 GHz
Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (401 pts)

NOTE: 4966 MHz on the plot is the intentional transmission at the mid channel (4962.5MHz)
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Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance _—

Date & Time: 9/6/2009 5:48:37 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:

Plot 7.4.15 Radiated emission measurements in 2900 — 8000 MHz range

TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
EEm
Mkr1 4.991 GHz
Ref 80 dBp\v/m #Atten 0 dB 78.35 dBpv/im
Peak
Log
10
dB/
o T R W ettt AL i)
724
dBpvim
YW1 52
53 FC
A AL
Start 2.9 GHz Stop 8 GHz
Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (401 pts)

NOTE: 4991 MHz on the plot is the intentional transmission at the high channel (4987.5MHz)

Plot 7.4.16 Radiated emission measurements in 8000 — 18000 MHz range

TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
Mkr1 18.000 GHz
Ref 80 dBp\v/m #Atten 0 dB 56.04 dBv/im

dByvim

W1l G2

53 FC

A AL

Start 8 GHz Stop 18 GHz
Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (401 pts)
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Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance _—
Date & Time: 9/6/2009 5:48:37 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:
Plot 7.4.17 Radiated emission measurements in 8000 — 18000 MHz range

TEST SITE: Fully anechoic chamber

CARRIER FREQUENCY: Mid

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE:

3m

Mkr1 18.000 GHz
Ref80 dBpv/m #Atten 0 dB 57.82 dBpv/m

;
‘P-J’

724

dByvim

W1l G2

53 FC

A AL

Start 8 GHz Stop 18 GHz
Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (401 pts)

Plot 7.4.18 Radiated emission measurements in 8000 — 18000 MHz range

TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
Mkr1 18.000 GHz
Ref80 dBpv/m #Atten 0 dB 57.99 dBpv/m

Peak

:
W

dBpvim

W1 52

53 FC

AAA

Start 8 GHz Stop 18 GHz
Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (401 pts)
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Test specification: Section 90.210, Radiated spurious emissions
Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-C, Section 2.2.12
Test mode: Compliance _—
Date & Time: 9/6/2009 5:48:37 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:
Plot 7.4.19 Radiated emission measurements in 18000 — 26500 MHz range
TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
*LTTEN  0dB MEL 44 83dE i
EL a&d0.0dp ¥ 10dE/ 25.429GHz
LTS I9-<6. 5
TET
o Z6_4F9  |GH=
ad_gF  df. ¥ :
T I.B.: - vw* - - - w.umw
W
ETART  12.000GHz STOP  Z6.E500GHz
*WEW 1. 0MHz *YEW 3. 0MH= WP  170ms

Plot 7.4.20 Radiated emission measurements in 18000 — 26500 MHz range

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
*ATTEN 0dE MEE  44.53d4E v
EL a&d0.0dp ¥ LOdE / Z6.41EGHz
T =
TET
o g 4fLE GHz
a1_gF  df. ¥
. ) bty f L LAy MMﬁHNJ*“*Vi
[
T
START  1&. 000GHz 4TOP  26.500GH=
*REW  1.0MHz *YEW 3. 0MHz SWP  170ms
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Test specification: Section 90.210, Radiated spurious emissions
Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-C, Section 2.2.12
Test mode: Compliance _—
Date & Time: 9/6/2009 5:48:37 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:
Plot 7.4.21 Radiated emission measurements in 18000 — 26500 MHz range
TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
*LTTEN  0dB MEEL 45 17dE i
EL a&d0.0dp ¥ 10dE/ 25.358GHz
LTS I9-<6. 5
TET
o Z6_3E8  |GH=
a5_1fr  df_. ¥
A -B.:_.u Y Ftny, H“'Mm
'Eay e’
W
ETART  12.000GHz STOP  Z6.E500GHz
*WEW 1. 0MHz *YEW 3. 0MH= WP  170ms

Plot 7.4.22 Radiated emission m

easurements in 26500 — 40000 MHz range

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
*ATTEN 0dE MHEE 50.004E v
DL 20.0dE W LOdE/ 7. E0GH=
[ETE 8. 5 =40
TET
o 37.50 GHsz .
Eo.0p dF. ¥ I~ IS PR C oy T
T
START  Z4. E0GH= STOP 40 00GH=
*REW  1.0MHz *YEW 3. 0MHz SWP  270ms
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date & Time:

9/6/2009 5:48:37 PM

Verdict: PASS

Temperature: 25.4 °C

Air Pressure: 1008 hPa

Relative Humidity: 41 % | Power Supply: 120 VAC

Remarks:

Plot 7.4.23 Radiated emission measurements in 26500 — 40000 MHz range

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
*ATTEN  0OdE MEE 43 174E v
EL a&d0.0dp ¥ LOdR/ 27.32CH=
(LT B 5=a1]
TEL
27.3F  GHz
I [Es1F 4f.. T P PRSPPI P e BT
W
START  Z6.50CH= STOP  40.00CH=
*EEW 1. 0MH= *WEW 3. 0MH=z aWr  270ms

Plot 7.4.24 Radiated emission measurements in 26500 — 40000 MHz range

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
*ATTEN 0dE MHE 49.334B v
DL 20.0dE W LOdE/ 5. 04GH=
[ETE 8. 5 =40
TIZTLEY LIN
7E 4
T - TN BT S R A e i (i
T
START  Z4. E0GH= STOP 40 00GH=
*REW  1.0MHz *YEW 3. 0MHz SWP  270ms

Page 46 of 124



Date of Issue: 9/23/2009
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L

HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions
Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13
Test mode: Compliance _—
Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:
7.5 Spurious emissions at RF antenna connector test
7.51 General

This test was performed to measure spurious emissions at RF antenna connector. Specification test limits are given

in Table 7.5.1. The test results are provided in Table 7.5.2 and associated plots.

Table 7.5.1 Spurious emission limits
Frequency, MHz Attenuation below carrier, dBc ERP of spurious, dBm
0.009 — 10th harmonic* 55+10logP™ (mask M, lesser -25.0
attenuation)

* - spurious emission limits do not apply to the in band emission within + 150 % of the authorized bandwidth from

the carrier; investigated in course of emission mask testing

** - P is transmitter output power in Watts
7.5.2 Test procedure
7.5.2.1 The EUT was set up as shown in Figure 7.5.1, Figure 7.5.2energized and its proper operation was checked.
7.5.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
7.5.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 7.5.2 and the associated plots.

Figure 7.5.1 Spurious emission test setup - individual Tx chain

R Spectrum
EUT Attenuator analyzer
Figure 7.5.2 Spurious emission test setup— combined Tx chains
Ant. 1 Attenuator
EUT RF Attenuator Spectrum
Combiner analyzer
Ant. 2 Attenuator
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date & Time:

9/6/2009 5:44:32 PM

Verdict:

PASS

Temperature: 25°C

Air Pressure: 1008 hPa Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Table 7.5.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

4940.00 — 4990.00 MHz
0.009 — 40000 MHz

DETECTOR USED: Peak

VIDEO BANDWIDTH: = Resolution bandwidth
MODULATION: 64QAM

MODULATING SIGNAL: PRBS

BIT RATE: 9.36 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum

CHANNEL BANDWIDTH:
TRANSMITTER OUTPUT POWER:

Individual Tx chain

5 MHz (Maximum output power spectral density)
18.93(Ant1) / 18.93(Ant2) dBm at low frequency
19.09(Ant1) / 19.22(Ant2) dBm at mid frequency
19.58(Ant1) / 19.21(Ant2) dBm at high frequency

Frequency, MHz SA reading, | Attenuator, | Cable loss, RBW, Spurious Limit, Margin, Verdict
’ dBm dB dB kHz emission, dBm dBm dB*
Low carrier frequency
4934.986 -41.26 Included Included 1000 -41.26 -25.00 -16.26 Pass
4950.007 -41.05 Included Included 1000 -41.05 -25.00 -16.05 Pass
Mid carrier frequency
4955.000 -41.28 Included Included 1000 -41.28 -25.00 -16.28 Pass
4970.007 -40.49 Included Included 1000 -40.49 -25.00 -15.49 Pass
High carrier frequency
4979.887 -42.65 Included Included 1000 -42.65 -25.00 -17.65 Pass
4995.028 -41.52 Included Included 1000 -41.52 -25.00 -16.52 Pass
Combined Tx chains
SA reading, | Attenuator, | Cable loss, RBW, Spurious Limit, Margin, .
Frequency, MHz dBm dB dB kHz | emission dBm | dBm age | Verdict
Low carrier frequency
4934.979 -39.13 Included Included 1000 -39.13 -25.00 -14.13 Pass
4950.035 -37.50 Included Included 1000 -37.50 -25.00 -12.5 Pass
5009.200 -40.22 Included Included 1000 -40.22 -25.00 -15.22 Pass
5012.000 -49.55 Included Included 1000 -49.55 -25.00 -24.55 Pass
Mid carrier frequency
5050.33 -49.18 Included Included 1000 -49.18 -25.00 -24.18 Pass
4954.979 -40.75 Included Included 1000 -40.75 -25.00 -15.75 Pass
4970.021 -39.81 Included Included 1000 -39.81 -25.00 -14.81 Pass
High carrier frequency
4979.979 -42.54 Included Included 1000 -42.54 -25.00 -17.54 Pass
4995.007 -41.66 Included Included 1000 -41.66 -25.00 -16.66 Pass
5127.000 -46.60 Included Included 1000 -46.60 -25.00 -21.6 Pass
*- Margin = Spurious emission — specification limit.
Reference numbers of test equipment used
HL 1424 HL 2013 HL 2909 HL 2951 HL 3435 HL 3440 HL 3455 HL 3472
HL 3473 HL 3559

Full description is given in Appendix A.
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance Verdict:

Date & Time:

PASS

Temperature: 25°C

Air Pressure: 1008 hPa

9/6/2009 5:44:32 PM
Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.5.1 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency (Ant 2)

*LTTEM Ode MEER -7E.&7dEm
BEL 0OdEm 10dE ¥ 40_ EkHz
[HMEE

1L EHE

MWMMWM T LR

START 2. 0kHz STOP
*REW  1.0kH= *WEW

150, 0kHz
Z.0kHz EWP  Z60ms

Plot 7.5.2 Spurious emission measurements in 9 - 150 kHz range at mid carrier frequency (Ant 2)

*ATTEN Ode MER -71.50d4Em
EL 0OdBEm 10dE# 3. 0kHz
1134
g0 EHZ

o
[ [N .r'i'“".l.ﬂm (RO TN P
el & b R L | R A
START 9. 0kH= STOR 150, 0kH=
*RE 1._0kH=z= *ET 2. 0kH=z= SWE 2Ee0n=
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance Verdict:

Date & Time:

PASS

Temperature: 25°C

Air Pressure: 1008 hPa

9/6/2009 5:44:32 PM
Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.5.3 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency (Ant 2)

*LTTEM Ode MEER -7E.323dEm
BEL 0OdEm 10dE ¥ 3. 0kHz
[HMEE
g0 EHZ

D=7z k= dFm

s S| NUPPRPY I PR AR NN (WP Wt I, SN R S

START 2. 0kHz STOP
*REW  1.0kH= *WEW

150, 0kHz
Z.0kHz EWP  Z60ms

Plot 7.5.4 Spurious emission measurements in 0.15 - 30.0 MHz range at low carrier frequency (Ant 2)

| g ] dFm

*LTTEM Ode MEER -&&. E0dEm
BEL 0OdEm 10dE ¥ 3. 68MH=
[HMEE

4. 6T HE

b
w TSI OSSPl RE [T W WYV YU | NP T | X |
START 1E50kH= STOR 20.00MH=

*BEW 10kHz= VEW 320kH= BWPF  7E0ms
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance Verdict:

Date & Time:

PASS

Temperature: 25°C

Air Pressure: 1008 hPa

9/6/2009 5:44:32 PM
Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.5.5 Spurious emission measurements in 0.15 - 30.0 MHz range at mid carrier frequency (Ant 2)

*LTTEM Ode MEER -&&.&7dEm
BEL 0OdEm 10dE ¥ Z00kHz
[HMEE

S0 EH=
D —Ee E7 dFm

b
lbrsaphary el dy a pty RRTIREE TR ST TS IR ST RN T FPer P AW TR
START 1t0kH= STOP 30.00MH=

*BEW 10kHz= VEW 320kH= BWPF  7E0ms

Plot 7.5.6 Spurious emission measurements in 0.15 — 30.0 MHz range at high carrier frequency (Ant 2)

*LTTEM Ode MEER -&&.17dEm
BEL 0OdEm 10dE ¥ Z00kHz
[HMEE

ST EH=
D —Ee 17 dFm

START 1E0kH= STOR 20._00MHz
*BEW 10kHz= VEW 320kH= BWPF  7E0ms
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Report ID: ALVRAD_FCC.19945_BS.doc

Date of Issue: 9/23/2009

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—
Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.5.7 Spurious emission measurements in 30.0 - 1000 MHz range at low carrier frequency (Ant 2)

i Agilent  10:07:50 30 Aug 2009 (=

Mkr1 468.3 MHz
Ref -10 dBm #Atten 0 dB  Ext PG 30 dB 56.48 dBm
Peak
Log
10
dB/

DI
25.0 by
dBm i @ " N .W My ) ke b et

V1 s2
§3 BC
A AA

Start 30 MHz Stop 1 GH:z
#Res BW 100 kHz VBW 300 kHz Sweep 100.5 ms (707 pts)

Plot 7.5.8 Spurious emission measurements in 30.0 - 1000 MHz range at mid carrier frequency (Ant 2)

G Agilent  10:09:22 30 Aug 2009 (=

Mkr1 921.7 MHz
Ref -10 dBm #Atten 0 dB  Ext PG 30 dB 56.47 dBm
Peak
Log
10
dB/

]
250 :
OB | bttt Mt A e s e, bt W b T G

V1 s2
§3 BC
A AA

Start 30 MHz Stop 1 GH:z
#Res BW 100 kHz VBW 300 kHz Sweep 100.5 ms (707 pts)
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Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.9 Spurious emission measurements in 30.0 - 1000 MHz range at high carrier frequency (Ant 2)

G Agllent  10:10:05 30 Aug 2009 R T
Mkr1 861.2 MHz
Ref -10 dBm #Atten 0 dB  Ext PG 30 dB 56.39 dBm
Peak
Log
10
dB/
DI
25.0 .
B |ttt At bttt ookt o oy o V-«M‘m o
V1 S2
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A AA
Start 30 MHz Stop 1 GH:z
#Res BW 100 kHz VBW 300 kHz Sweep 100.5 ms (707 pts)
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Report ID: ALVRAD_FCC.19945_BS.doc

Date of Issue: 9/23/2009

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—
Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.5.10 Spurious emission measurements in 500 - 1000 MHz range at low carrier frequency (combined)

G Agllent  11:44:16 30 Aug 2009 B T

Mkr1 987.3 MHz
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Plot 7.5.11 Spurious emission measurements in 500 - 1000 MHz at mid carrier frequency (combined)

G Agllent  11:43:56 30 Aug 2009 B T
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Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.12 Spurious emission measurements in 500 - 1000 MHz at high carrier frequency (combined)

G Agllent  11:45:30 30 Aug 2009 R T

Mkr1 972.4 MHz
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Peak
Log
10
dB/

1

DI &
L7 I INCRIT T RSN R N T RN N e Y P e YT RN YVRY WO
dBm
V1 S2
83 FC
A AA
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#Res BW 100 kHz VBW 300 kHz Sweep 51.8 ms (707 pts)
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Report ID: ALVRAD_FCC.19945_BS.doc

Date of Issue: 9/23/2009

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—
Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.5.13 Spurious emission measurements in 1000 — 4930.0 MHz range at low carrier frequency (Ant 2)

G Agilent  10:14:21 30 Aug 2009 (=

Mkr1 4.930 GHz
Ref -10 dBm #Atten 0 dB  Ext PG 30 dB -36.25 dBm
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Log
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#Res BW 1 MHz VBW 3 MHz Sweep 9.825 ms (707 pts)

Plot 7.5.14 Spurious emission measurements in 1000 — 4950.0 MHz at mid carrier frequency (Ant 2)
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HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.15 Spurious emission measurements in 1000 — 4975.0 MHz at high carrier frequency (Ant 2)

4 Agilent  10:12:46 30 Aug 2009 R T
Mkr1 4.975 GHz
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance Verdict:

Date & Time:

PASS

Temperature: 25°C

Air Pressure: 1008 hPa

9/6/2009 5:44:32 PM
Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.5.16 Spurious emission measurements in 1000 — 4930.0 MHz range at low carrier frequency (combined)
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Plot 7.5.17 Spurious emission measurements in 1000 — 4950.0 MHz at mid carrier frequency (combined)
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Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.18 Spurious emission measurements in 1000 — 4975.0 MHz at high carrier frequency (combined)
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Date of Issue: 9/23/2009

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—
Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.5.19 Spurious emission measurements in 4930.0 — 4935.0 MHz range at low carrier frequency (Ant 2)
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Plot 7.5.20 Spurious emission measurements in 4950.0 — 4955.0 MHz at mid carrier frequency (Ant 2)
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Report ID: ALVRAD_FCC.19945_BS.doc

Date of Issue: 9/23/2009

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.21 Spurious emission measurements in 4975.0 — 4980.0 MHz at high carrier frequency (Ant 2)
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Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.22 Spurious emission measurements in 4930.0 — 4935.0 MHz range at low carrier frequency (combined)
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|
Plot 7.5.23 Spurious emission measurements in 4950.0 — 4955.0 MHz at mid carrier frequency (combined)
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Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.24 Spurious emission measurements in 4975.0 — 4980.0 MHz at high carrier frequency (combined)
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Report ID: ALVRAD_FCC.19945_BS.doc

Date of Issue: 9/23/2009

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—
Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.5.25 Spurious emission measurements in 4950.0 — 4955.0 MHz range at low carrier frequency (Ant 2)
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Plot 7.5.26 Spurious emission measurements in 4970.0 — 4975.0 MHz at mid carrier frequency (Ant 2)
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HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.27 Spurious emission measurements in 4995.0 — 5000.0 MHz at high carrier frequency (Ant 2)
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance Verdict:

PASS

Date & Time:

Temperature: 25°C

Air Pressure: 1008 hPa

9/6/2009 5:44:32 PM
Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.5.28 Spurious emission measurements in 4950.0 — 4955.0 MHz range at low carrier frequency (combined)
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Plot 7.5.29 Spurious emission measurements in 4970.0 — 4975.0 MHz at mid carrier frequency (combined)

7 Agilent

11:69:00 30 Aug 2008 E T

Ref -10
#Avg
Log

10

dB/

DI
25.0
dBm
PAvg
100
V1 s2
S3 FS

Mkr1 4.970021 GHz

dBm #Atten 0 B Ext PG -34.17 dB -39.81 dBm

Start 4.97 GHz
#Res BW 1 MHz

Stop 4.975 GHz

VBW 3 MHz Sweep 7.201 ms (707 pts)

Page 66 of 124



Report ID: ALVRAD_FCC.19945_BS.doc
H Date of Issue: 9/23/2009

L

HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.30 Spurious emission measurements in 4995.0 — 5000.0 MHz at high carrier frequency (combined)
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Page 67 of 124



il

HERMON LABORATORIES

Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.5.31 Spurious emission measurements in 4955.0 — 10000.0 MHz range at low carrier frequency (Ant 2)
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Plot 7.5.32 Spurious emission measurements in 4975.0 — 10000.0 MHz at mid carrier frequency (Ant 2)
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HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.33 Spurious emission measurements in 5000.0 — 10000.0 MHz at high carrier frequency (Ant 2)
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance Verdict:

PASS

Date & Time:

Temperature: 25°C

Air Pressure: 1008 hPa

9/6/2009 5:44:32 PM
Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.5.34 Spurious emission measurements in 4950.0 — 10000.0 MHz range at low carrier frequency (combined)
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Plot 7.5.35 Spurious emission measurements in 4975.0 — 10000.0 MHz at mid carrier frequency (combined)

7 Agilent

12:45:42 30 Aug 2008 E T

Ref -10
Peak
Log

10

dB/

Mkr1 4.975 GHz

dBm #Atten 0 dB  Ext PG 37 dB -34.21dBm

DI
250
dBm

V1 s2
S3 FC

ety et s i

Start 4.975 GHz

#Res B

Stop 10 GHz

'W 1 MHz VBW 3 MHz Sweep 12.56 ms (707 pts)

Page 70 of 124



Report ID: ALVRAD_FCC.19945_BS.doc
H Date of Issue: 9/23/2009

L

HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.36 Spurious emission measurements in 5000.0 — 10000.0 MHz at high carrier frequency (combined)
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HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.37 Spurious emission measurements in 10000 - 18000 MHz range at low carrier frequency (Ant 2)
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|
Plot 7.5.38 Spurious emission measurements in 10000 - 18000 MHz at mid carrier frequency (Ant 2)
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HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.39 Spurious emission measurements in 10000 - 18000 MHz at high carrier frequency (Ant 2)
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance Verdict:

Date & Time:

PASS

Temperature: 25°C

Air Pressure: 1008 hPa

9/6/2009 5:44:32 PM
Relative Humidity: 43 %

| Power Supply: 120 VAC

Remarks:

Plot 7.5.40 Spurious emission measurements in 10000 - 18000 MHz range at low carrier frequency (combined)
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Plot 7.5.41 Spurious emission measurements in 10000 - 18000 MHz at mid carrier frequency (combined)
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Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.42 Spurious emission measurements in 10000 - 18000 MHz at high carrier frequency (combined)
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HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.43 Spurious emission measurements in 18000 - 26500 MHz range at low carrier frequency (Ant 2)
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Plot 7.5.44 Spurious emission measurements in 18000 - 26500 MHz at mid carrier frequency (Ant 2)
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance Verdict:

Date & Time:

PASS

Temperature: 25°C

Air Pressure: 1008 hPa

9/6/2009 5:44:32 PM
Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.5.45 Spurious emission measurements in 18000 - 26500 MHz at high carrier frequency (Ant 2)
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HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance _—

Date & Time: 9/6/2009 5:44:32 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1008 hPa Relative Humidity: 43 % | Power Supply: 120 VAC
Remarks:

Plot 7.5.46 Spurious emission measurements in 26500 - 40000 MHz range at low carrier frequency (Ant 2)
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Plot 7.5.47 Spurious emission measurements in 26500 - 40000 MHz at mid carrier frequency (Ant 2)
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Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance Verdict:

Date & Time:

PASS

Temperature: 25°C

Air Pressure: 1008 hPa

9/6/2009 5:44:32 PM
Relative Humidity: 43 % | Power Supply: 120 VAC

Remarks:

Plot 7.5.48 Spurious emission measurements in 26500 - 40000 MHz at high carrier frequency (Ant 2)
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HERMON LABORATORIES

Test specification: Section 90.213, Frequency stability

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

Test mode: Compliance

Date & Time: 9/16/2009 5:54:11 PM Verdict: PASS

Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC

Remarks:

7.6

7.6.1

7.6.2

7.6.2.1
7.6.2.2

7.6.2.3

7.6.2.4
7.6.2.5

7.6.2.6

Frequency stability test

General

This test was performed to measure frequency stability of transmitter RF carrier. Specification test limits are given
in Table 7.6.1.

Table 7.6.1 Frequency stability limits

Maximum allowed frequency displacement

Assigned frequency, MHz S | Hz

The frequency stability shall be sufficient to ensure that the fundamental
4940.0 - 4990.0 emissions stay within the authorized bands of operation

Test procedure

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

The EUT power was turned off. Temperature within test chamber was set to +30°C and a period of time sufficient to
stabilize all of the oscillator circuit components was allowed.

The EUT was powered on and carrier frequency was measured at start up moment and then every minute until
frequency had been stabilized or 10 minutes elapsed whichever reached the last. The EUT was powered off.

The above procedure was repeated at 0°C and at the lowest test temperature.

The EUT was powered on and carrier frequency was measured at start up moment and at the end of stabilization
period at the rest of test temperatures and voltages. The EUT was powered off.

Frequency displacement was calculated and compared with the limit as provided in Table 7.6.2.

Figure 7.6.1 Frequency stability test setup

Variable |— —_——————
power supply |
EUT ! Attenuator Spectrum
| | analyzer
Voltmeter I Temperature chamber 1
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HERMON LABORATORIES

Test specification: Section 90.213, Frequency stability

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

Test mode: Compliance _—

Date & Time: 9/16/2009 5:54:11 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:

Table 7.6.2 Frequency stability test results

ASSIGNED FREQUENCY RANGE: 4940.0 — 4990.0 MHz
NOMINAL POWER VOLTAGE: 120VAC
TEMPERATURE STABILIZATION PERIOD: 20 min
POWER DURING TEMPERATURE TRANSITION: Off
SPECTRUM ANALYZER MODE: Counter
RESOLUTION BANDWIDTH: 1000 Hz
VIDEO BANDWIDTH: 3000 Hz
MODULATION: Unmodulated
Max frequency Max frequency drift.
Voltage Frequency, MHz N ?
T,°C vg g quency, drift, Hz ppm
Startup | 1 min | 2" min | 3“min | 4"min | 5" min | 10" min | Positive| Negative | Positive | Negative
Low frequency 4942.500 MHz
-30 nominal ] 4942.501188 | 4942.501170 | 4942.501166 | 4942.501157 | 4942.501135 | 4942.501130 | 4942.501055 ] 1668.000 0.000 0.337 0.000
20 nominal | 4942.497759 NA NA NA NA NA 4942.497382| _ 0.000 -2138.000 0.000 -0.433
-10 nominal | 4942.497377 NA NA NA NA NA 4942.497440| _ 0.000 -2143.000 0.000 0434
0 nominal | 4942.498774 | 4942.498854 | 4942.498856 | 4942.498859 | 4942.498861 | 4942.498863 | 4942.498884 |  0.000 ~746.000 0.000 -0.151
10 nominal | 4942.500145 NA NA NA NA NA 4942.500174 | _654.000 0.000 0.132 0.000
20 +15% | 4942500039 NA NA NA NA NA 4942499878 | 519.000 0.000 0.105 0.000
20 nominal _| 4942.499520 NA NA NA NA NA 4942.499520°|__0.000 0.000 0.000 0.000
20 15% | 4942.499740 NA NA NA NA NA 4942499742 | 222.000 0.000 0.045 0.000
30 nominal | 4942.499522 | 4942.499516 | 4942.499508 | 4942.499502 | 4942.499490 | 4942.499485 | 4942.499427 | 2.000 -93.000 0.000 -0.019
40 nominal | 4942498447 NA NA NA NA NA 4942.498230 | _ 0.000 -1290.000 0.000 0.261
50 nominal | 4942.496727 | 4942.496657 | 4942.496624 | 4942.496577 | 4942.496536 | 4942.496502 | 4942.496150 | _ 0.000 -3370.000 0.000 -0.682
Mid frequency 4962.500
-30 nominal _| 4962.501227 | 4962.501208 | 4962.501198 | 4962.501113 | 4962.501208 | 4962.501198 | 4962.501113 | 1775.000 0.000 0.358 0.000
20 nominal NA NA NA 4962.497367 NA NA 4962.497367 | 0.000 -2166.000 0.000 -0.436
-10 nominal NA NA NA 4962.497416 NA NA 4962.497416 | 0.000 -2170.000 0.000 0437
0 nominal | 4962.498784 | 4962.498795 | 4962.498808 | 4962.498940 | 4962.498795 | 4962.498808 | 4962.498940 | _ 0.000 -821.000 0.000 -0.165
10 nominal NA NA NA 4962.500166 NA NA 4962.500166 | 633.000 0.000 0.128 0.000
20 +15% NA NA NA 4962.499797 NA NA 4962.499797 | _323.000 0.000 0.065 0.000
20 nominal NA NA NA 4962.499533 NA NA 4962.499533"|_47.000 0.000 0.009 0.000
20 15% NA NA NA 4962.499742 NA NA 4962.499742 | 210.000 0.000 0.042 0.000
30 nominal | 4962.499610 | 4962.499592 | 4962.499580 | 4962.499458 | 4962.499592 | 4962.499580 | 4962.499458 | 134.000 ~75.000 0.027 -0.015
40 nominal NA NA NA 4962.498208 NA NA 4962.498208 | 0.000 -1325.000 0.000 0.267
50 nominal _| 4962.496493 | 4962.496465 | 4962.496430 | 4962.496087 | 4962.496465 | 4962.496430 | 4962.496087 | _ 0.000 -3446.000 0.000 -0.694
High frequency 4987.500
-30 nominal | 4987.501375 | 4987.501360 | 4987.501332 | 4987.501200 | 4987.501360 | 4987.501332 [ 4987.501200 | 1865.000 0.000 0.374 0.000
20 nominal NA NA NA 4987.497342 NA NA 4987.497342 | 0.000 -2199.000 0.000 0441
-10 nominal NA NA NA 4987.497365 NA NA 4987.497365 | _ 0.000 -2215.000 0.000 0444
0 nominal | 4987.498479 | 4987.498525 | 4987.498560 | 4987.498866 | 4987.498525 | 4987.498560 | 4987.498866 |  0.000 -1196.000 0.000 -0.240
10 nominal NA NA NA 4987.500163 NA NA 4987.500163 | 622.000 0.000 0.125 0.000
20 +15% NA NA NA 4987.499747 NA NA 4987.499747 | _243.000 0.000 0.049 0.000
20 nominal NA NA NA 4987.499541 NA NA 4987.499541°|_0.000 -10.000 0.000 -0.002
20 -15% NA NA NA 4987.499741 NA NA 4987.499741 | _240.000 0.000 0.048 0.000
30 nominal | 4987.499589 | 4987.499573 | 4987.499564 | 4987.499485 | 4987.499573 | 4987.499564 | 4987.499485 | 143.000 -56.000 0.029 -0.011
40 nominal NA NA NA 4987.498195 NA NA 4987.498195| _ 0.000 -1346.000 0.000 -0.270
50 nominal | 4987.496259 | 4987.496241 | 4987.496218 | 4987.496017 | 4987.496241 | 4987.496218 | 4987.496017 | _ 0.000 -3524.000 0.000 -0.707

* - Reference frequency
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Test specification: Section 90.213, Frequency stability

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

Test mode: Compliance _—

Date & Time: 9/16/2009 5:54:11 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 48 VDC
Remarks:

Table 7.6.2 Frequency stability test results (continued)

ASSIGNED FREQUENCY RANGE: 4940.0 — 4990.0 MHz
NOMINAL POWER VOLTAGE: 48 VDC
TEMPERATURE STABILIZATION PERIOD: 20 min
POWER DURING TEMPERATURE TRANSITION: Off
SPECTRUM ANALYZER MODE: Counter
RESOLUTION BANDWIDTH: 1000 Hz
VIDEO BANDWIDTH: 3000 Hz
MODULATION: Unmodulated
I oc Vols’ ge, Frequency, MHz Ma); :ri':t?:incy Max fret:;(:r‘\cy drift,

startup | 1° min | 2™ min | 3" min | 4™ min | 5" min | 10" min |Positive| Negative | Positive | Negative
Low frequency 4942.500 MHz

20 +15% | 4942.499265 NA NA NA NA NA 4942.499228 | 0.000 -209.000 0.000 -0.042

20 nominal | 4942.499711 NA NA NA NA NA 4942.499437 | 274.000 0.000 0.055 0.000

20 -15% 4942.499375 NA NA NA NA NA 4942.499273 | 0.000 -164.000 0.000 -0.033
Mid frequency 4962.500

20 +15% | 4962.499270 NA NA NA NA NA 4962.499229 | 0.000 -236.000 0.000 -0.048

20 nominal | 4962.499563 NA NA NA NA NA 4962.499465 | 98.000 0.000 0.020 0.000

20 -15% 4987.499381 NA NA NA NA NA 4962.499274 | 0.000 -191.000 0.000 -0.038
High frequency 4987.500

20 +15% | 4987.499267 NA NA NA NA NA 4987.499232 | 0.000 -166.000 0.000 -0.033

20 nominal | 4987.499453 NA NA NA NA NA 4987.499398 | 55.000 0.000 0.011 0.000

20 -15% 4987.499376 NA NA NA NA NA 4987.499276 | 0.000 -122.000 0.000 -0.024

Reference numbers of test equipment used
[ HL1424 | HL2909 | HL3286 |
Full description is given in Appendix A.
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Test specification: Section 2.1091, RF radiation exposure evaluation

Test procedure: 47 CFR, Section 1.1307(b)1

Test mode: Compliance _—

Date & Time: 9/16/2009 3:53:55 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:

1.7

7.71

7.7.2

RF exposure

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 7.7.1.

Table 7.7.1 RF exposure limits

Power density
mW/cm® W/m*
4940.0 — 4990.0 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.

Frequency range, MHz

Safe distance calculation for fixed transmitter

The minimum safe distance was calculated from the following equation as provided in Table 7.7.2:

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 7.7.2 Safe distance calculation

ASSIGNED FREQUENCY: 4940.0 — 4990.0 MHz

EQUIPMENT INTENDED USE: Fixed*

MODE: 5 MHz EBW MIMO

;arrier frequency | Peak outpul | Antenna EIRP Power densizty Safe distance, Intended Verdic

MHz power, dBm | gain, dBi dBm w limit, W/m m** eparation, r

4942.5 21.94 17 38.94 21.94 0.15586 0.25 2.0 Pass
4962.5 22.17 17 39.17 2217 0.16434 0.26 2.0 Pass
4987.5 22.41 17 39.41 22.41 0.17367 0.26 2.0 Pass

e - The equipment deemed fixed as intended for use at a distance of more than 2.0 m from humans.
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Date of Issue: 9/23/2009

Test specification:

Section 15.107, Conducted emission at AC power port

Test procedure:

ANSI C63.4, Sections 11.5 and 12.1.3

Test mode:

Compliance

Date & Time:

9/21/2009 2:23:44 PM

Verdict:

PASS

Temperature: 24.5 °C

Air Pressure: 1008 hPa

Relative Humidity: 38 %

| Power Supply: 120VAC

Remarks:

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

8.1 Conducted emissions

8.1.1 General

This test was performed to measure common mode conducted emissions at the mains power port.
Specification test limits are given in Table 8.1.1.

Table 8.1.1 Limits for conducted emissions

Frequenc Class B limit, Class A limit,
auency dB(uV) dB(uV)
MHz
QP AVRG QP AVRG
0.15-0.5 66 - 56* 56 - 46* 79 66
0.5-5.0 56 46 73 60
5.0-30 60 50 73 60

* The limit decreases linearly with the logarithm of frequency.

8.1.2 Test procedure

8.1.2.1 The EUT was set up as shown in Figure 8.1.1 and associated photographs, energized and the performance check

was conducted.

8.1.2.2 The measurements were performed at power terminals with the LISN, connected to a spectrum analyzer in the
frequency range referred to in Table 8.1.2. Unused coaxial connector of the LISN was terminated with 50 Ohm.

Quasi-peak and average detectors were used throughout the testing.
8.1.2.3 The position of the device cables was varied to determine maximum emission level.

8.1.2.4 The worst test results (the lowest margins) were recorded in Table 8.1.2 and shown in the associated plots.
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Test specification: Section 15.107, Conducted emission at AC power port

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

Test mode: Compliance _—

Date & Time: 9/21/2009 2:23:44 PM Verdict: PASS
Temperature: 24.5 °C Air Pressure: 1008 hPa Relative Humidity: 38 % | Power Supply: 120VAC
Remarks:

Figure 8.1.1 Setup for conducted emission measurements, table-top equipment

Shielded room

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

EMI receiver

EN,” EUT
receiver
80 cm A
( Wooden table
£
o
o
Power % ”
LISN
supply ’ v

[

Photograph 8.1.1 Setup for conducted emission measurements
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Test specification: Section 15.107, Conducted emission at AC power port
Test procedure: ANSI C63.4, Sections 11.5 and 12.1.3
Test mode: Compliance _—
Date & Time: 572112000 35344 PN Verdict: PASS
Temperature: 24.5 °C Air Pressure: 1008 hPa Relative Humidity: 38 % | Power Supply: 120VAC
Remarks:
Table 8.1.2 Conducted emission test results
LINE: AC mains
LIMIT: Class B
EUT OPERATING MODE: Receive / Stand-by
EUT SET UP: TABLE-TOP
TEST SITE: SHIELDED ROOM
DETECTORS USED: PEAK / QUASI-PEAK / AVERAGE
FREQUENCY RANGE: 150 kHz - 30 MHz
RESOLUTION BANDWIDTH: 9 kHz
Quasi-peak Average
Frequency I?ea_k Measured _ Measured _ . .
MHz | emission, emission. | Limit. | Margin, | ... | Limit, | Margin, Line ID Verdict
dB(uV) > | dB(uv) dB* > | dB(uV) dB*
dB(uV) dB(uV)
0.172855 59.26 58.24 64.89 -6.65 48.17 54.89 -6.72
0.232620 51.74 50.67 62.40 -11.73 42.44 52.40 -9.96
0.293305 47.68 45.27 60.48 -15.21 36.66 50.48 -13.82 L1 Pass
0.345760 47.46 45.41 59.12 -13.71 38.40 49.12 -10.72
20.260060 42.77 41.14 60.00 -18.86 38.17 50.00 -11.83
28.443940 40.72 38.70 60.00 -21.30 37.11 50.00 -12.89
0.172910 57.94 57.00 64.88 -7.88 45.82 54.88 -9.06
0.232825 50.59 49.36 62.39 -13.03 40.36 52.39 -12.03
0.290748 45.84 44.41 60.55 -16.14 36.58 50.55 -13.97 L2 Pass
8.087838 44.15 39.42 60.00 -20.58 28.73 50.00 -21.27
20.257500 43.33 40.87 60.00 -19.13 37.07 50.00 -12.93
28.687760 45.33 4414 60.00 -15.86 43.19 50.00 -6.81
*- Margin = Measured emission - specification limit.
Reference numbers of test equipment used
[ HLO0447 | HLO787 | HL1513 | HL3612 |

Full description is given in Appendix A.
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Test specificatio

n:

Section 15.107, Conducted emission at AC power port

Test procedure:

ANSI C63.4, Sections 11.5 and 12.1.3

Test mode: Compliance _—
Date & Time: 9/21/2009 2:23:44 PM Verdict: PASS
Temperature: 24.5 °C Air Pressure: 1008 hPa Relative Humidity: 38 % | Power Supply: 120VAC

Remarks:

LINE:
LIMIT:

Plot 8.1.1 Conducted emission measurements
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Plot 8.1.2 Conducted emission measurements
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Test specification: Section 15.109, Radiated emission
Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4
Test mode: Compliance _—
Date & Time: 9/16/2009 5:37:48 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:
8.2 Radiated emission measurements
8.21 General
This test was performed to measure radiated emissions from the EUT enclosure. Specification test limits are given
in Table 8.2.1.
Table 8.2.1 Radiated emission test limits
Frequenc Class B limit, Class A limit,
quency, dB(uV/m) dB(uV/m)
MHz
10 m distance 3 m distance 10 m distance 3 m distance
30-88 290.5* 40.0 39.0 49.5*
88 - 216 33.0* 43.5 43.5 54.0*
216 - 960 35.5* 46.0 46.4 56.9*
Above 960 43.5* 54.0 49.5 60.0*
* The limit for test distance other than specified was calculated using the inverse linear distance extrapolation factor
as follows: Lims2 = Lims1 + 20 log (S1/S2),
where S1and S; — standard defined and test distance respectively in meters.
8.2.2 Test procedure
8.2.2.1 The EUT was set up as shown in Figure 8.2.1 and associated photographs, energized and the performance check
was conducted.
8.2.2.2 Preliminary measurements were performed in the anechoic chamber at 3 m test distance. The specified frequency
range was investigated with biconical and log periodic antennas connected to EMI receiver. To find maximum
radiation the turntable was rotated 360°, the measuring antenna height was changed, its polarization was switched
from vertical to horizontal and the EUT cables position was varied.
8.2.2.3 The EUT was set up as shown in Figure 8.2.2, energized and the performance check was conducted.
8.2.2.4 Final measurements were performed at the open area test site at 3 m test distance. The EUT wires and cables
were arranged to produce maximum emission as it was found during preliminary measurements. The frequencies
yield the worst test results (the lowest margins) during preliminary testing were investigated with biconilog antenna
connected to EMI receiver. To find maximum radiation the turntable was rotated 3600, the measuring antenna
height was changed from 1 to 4 m and its polarization was changed from vertical to horizontal.
8.2.2.5 The worst test results (the lowest margins) were recorded in Table 8.2.2 and shown in the associated plots.
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Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date & Time:

9/16/2009 5:37:48 PM

Verdict:

PASS

Temperature: 25.4 °C

Air Pressure: 1008 hPa

Relative Humidity: 41 %

| Power Supply: 120 VAC

Remarks:

Figure 8.2.1 Setup for radiated emission measurements in anechoic chamber, table-top equipment
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Photograph 8.2.1 Setup for preliminary radiated emission measurements
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Test specification: Section 15.109, Radiated emission

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

Test mode: Compliance _—

Date & Time: 9/16/2009 5:37:48 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:

Photograph 8.2.2 Setup for preliminary radiated emission measurements

Page 90 of 124



Report ID: ALVRAD_FCC.19945_BS.doc
Date of Issue: 9/23/2009

HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission

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

Test mode: Compliance _—

Date & Time: 9/16/2009 5:37:48 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:

Figure 8.2.2 Setup for radiated emission measurements at OATS, table-top equipment

43 % Ferrites
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Photograph 8.2.3 Setup for final radiated emission measurements, general view
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Test specification: Section 15.109, Radiated emission

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

Test mode: Compliance _—

Date & Time: 9/16/2009 5:37:48 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:

Photograph 8.2.4 Setup for final radiated emission measurements, general view
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Test specification: Section 15.109, Radiated emission

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

Test mode: Compliance _—

Date & Time: 9/16/2009 5:37:48 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:

Photograph 8.2.6 Setup for final radiated emission measurements, EUT cabling
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Date of Issue: 9/23/2009

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date & Time:

9/16/2009 5:37:48 PM

Verdict:

PASS

Temperature: 25.4 °C

Air Pressure: 1008 hPa

Relative Humidity: 41 %

| Power Supply: 120 VAC

Remarks:

EUT SET UP:

LIMIT:

EUT OPERATING MODE:
TEST SITE:

TEST DISTANCE:
DETECTORS USED:

Table 8.2.2 Radiated emission test results

TABLE-TOP

Class B

Receive / Stand-by
OATS

3m

PEAK / QUASI-PEAK

FREQUENCY RANGE: 30 MHz - 1000 MHz
RESOLUTION BANDWIDTH: 120 kHz
POWER SUPPLY: 120 VAC
Frequency F_’ea_k Measured puastpeak Antenna Ant_enna Turr.1-_tab|e .
MHz | emission, emission, Limit, Margjn, polzrization height, | position**, | Verdict
dB(pV/m) dB(uV/m) dB(uV/m) dB m degrees
640.000 34.90 31.90 46.00 -14.1 H 1.2 020
720.000 46.40 43.60 46.00 -2.40 H 1.1 000 Pass
800.000 38.50 35.90 46.00 -10.1 H 1.1 300
880.000 44.90 39.90 46.00 -6.10 V 1.0 000
TEST SITE: OATS
TEST DISTANCE: 3m
DETECTORS USED: PEAK / AVERAGE
FREQUENCY RANGE: 1000 MHz - 9000 MHz
RESOLUTION BANDWIDTH: 1000 kHz
POWER SUPPLY: 120 VAC
Peak Average y
FHEEETE, Mez.asu.red Limit, |Margin, Mez.asu.red Limit, |Margin, Ant_enn_a I?‘r::lt;r;‘rt\fl ;g;?ti?:lf, Verdict
MHz emission, emission, polarization o degrees
dB(uV/m) |dB(uv/m)| dB* |dB(uV/m)]|dB(uV/im)| dB*
1200.000 46.70 74.00 -27.3 40.10 54.00 -13.90 H 1.7 020
1439.944 50.20 74.00 -23.8 45.00 54.00 -9.00 H 1.0 350
1120.004 50.50 74.00 -23.5 40.40 54.00 -13.60 H 1.4 000
1280.007 47.60 74.00 -26.4 42.10 54.00 -11.90 H 1.0 000
1360.000 48.60 74.00 -25.4 42.20 54.00 -11.80 H 1.0 020
1520.000 47.30 74.00 -26.7 39.00 54.00 -15.00 H 1.0 340 Pass
2320.000 52.50 74.00 -21.5 41.80 54.00 -12.20 H 1.1 340
2400.000 53.10 74.00 -20.9 43.10 54.00 -10.90 H 1.0 000
2480.000 53.70 74.00 -20.3 44.40 54.00 -9.60 V 1.2 340
3359.000 46.61 74.00 -27.39 42.16 54.00 -11.84 Vv 1.1 010
4179.963 43.61 74.00 -30.39 36.01 54.00 -17.99 V 1.1 020
8360.025 48.96 74.00 -25.04 44.67 54.00 -9.33 V 1.1 000

*- Margin = Measured emission - specification limit.
**- EUT front panel refer to 0 degrees position of turntable.
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Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date & Time:

9/16/2009 5:37:48 PM

Verdict:

PASS

Temperature: 25.4 °C

Air Pressure: 1008 hPa

Relative Humidity: 41 %

| Power Supply: 48 VDC

Remarks:

EUT SET UP:

LIMIT:

EUT OPERATING MODE:
TEST SITE:

TEST DISTANCE:
DETECTORS USED:

Table 8.2.3 Radiated emission test results

TABLE-TOP

Class B

Receive / Stand-by
OATS

3m

PEAK / QUASI-PEAK

FREQUENCY RANGE: 30 MHz - 1000 MHz
RESOLUTION BANDWIDTH: 120 kHz
POWER SUPPLY: 48 VDC
Frequency F_’ea_k Measured puastpeak Antenna Ant_enna Turr.1-_tab|e
MHz | emission, emission, Limit, Margin, | oo larization height, | position**, | Verdict
dB(pV/m) dB(uV/m) dB(uV/m) dB m degrees
640.000 34.90 30.40 46.00 -15.60 Vv 1.2 040
720.000 43.20 41.40 46.00 -4.60 H 1.1 000 Pass
800.000 37.90 34.20 46.00 -11.80 H 1.1 300
880.000 45.80 40.90 46.00 -5.10 H 1.0 000
TEST SITE: OATS
TEST DISTANCE: 3m
DETECTORS USED: PEAK / AVERAGE
FREQUENCY RANGE: 1000 MHz - 9000 MHz
RESOLUTION BANDWIDTH: 1000 kHz
POWER SUPPLY: 48 VDC
Peak Average y
FHEEETE, Mez.asu.red Limit, |Margin, Mez.asu.red Limit, |Margin, Ant_enn_a I?‘r::lt;r;‘rt\fl ;g;?ti?:lf, Verdict
MHz emission, emission, polarization o degrees
dB(uV/m) |dB(uv/m)| dB* |dB(uV/m)]|dB(uV/im)| dB*
1200.000 46.90 74.00 -27.10 39.60 54.00 -14.40 H 1.7 020
1439.944 50.40 74.00 -23.60 46.10 54.00 -7.90 H 1.0 350
1120.004 43.70 74.00 -30.30 35.00 54.00 -19.00 H 1.4 000
1280.007 48.40 74.00 -25.60 42.90 54.00 -11.10 H 1.0 000
1360.000 48.50 74.00 -25.50 42.70 54.00 -11.30 H 1.0 020 Pass
1600.000 51.20 74.00 -22.80 39.40 54.00 -14.60 H 1.1 330
1520.000 47.00 74.00 -27.00 38.60 54.00 -15.40 H 1.0 340
2320.000 51.80 74.00 -22.20 40.70 54.00 -13.30 H 1.1 340
2400.000 53.20 74.00 -20.80 42.30 54.00 -11.70 H 1.0 000
2480.000 54.10 74.00 -19.90 44.30 54.00 -9.70 V 1.2 340
Reference numbers of test equipment used
HL 0034 HL 0415 HL 0812 HL 1424 HL 1425 HL 1430 HL 2432 HL 2697
HL 2882 HL 2883 HL 3531 HL 3533

Full description is given in Appendix A.
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Date & Time:

9/16/2009 5:37:48 PM

Verdict: PASS

Temperature: 25.4 °C

Air Pressure: 1008 hPa

Relative Humidity: 41 %

| Power Supply: 120 VAC

Remarks:

Plot 8.2.1 Radiated emission measurements in 30 - 1000 MHz range, vertical antenna polarization

TEST SITE: Full Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m

EUT OPERATING MODE:

Receive / Stand-by

POWER SUPPLY 120 VAC
(@2
ACTY DET: PEAK
MEAS DET: FEAK OF AYG
MER 714.7 MHz
39,38 dBupYsm
LOG  REF BA.8 dBEpYsm PREAMP ON
1B
dBs I
HATH ]
g dB ; !
} Ly .I |
Ad MTJ“. f"”‘ﬂhvm'\. L, A»"ljlllr }VI Mlj
T i A
VA 5B
SCFC
ACORR

START 3@ @ MHz

RL ®»IF BW 128 kHz AVG BW 388 kHz

STOF 1.8@BA OHz
SHP 3BT meec

Plot 8.2.2 Radiated emission measurements in 30 - 1000 MHz range, horizontal antenna polarization

TEST SITE: Full Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m

EUT OPERATING MODE:

Receive / Stand-by

POWER SUPPLY 120 VAC
(@]
ACTY DET: PERAK
MEAS DET: FEAK OF AVG
HER 7i4.7 MHz
39,58 dBuYsm
LOG  REF GA.8 dEpYsm PREAMP ON
1B
dBs i
LATH ]
@ dB ; i
I’thlﬁ._'lH I 1 |
Pt ot A T . b
T 1 gl MW\WW
JA 5B
SCFC
ACORR

START 3B B MHz

L ®IF EW 1TB kHz AVl EW 3EB kHz

STOF 1.@@@A COHz
SHP 3BT meec
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Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Verdict:

Date & Time:

9/16/2009 5:37:48 PM

PASS

Temperature: 25.4 °C

Air Pressure: 1008 hPa

Relative Humidity: 41 % | Power Supply: 48 VDC

Remarks:

Plot 8.2.3 Radiated emission measurements in 30 - 1000 MHz range, vertical antenna polarization

TEST SITE:

LIMIT:

TEST DISTANCE:

EUT OPERATING MODE:
POWER SUPPLY

(@)

LOG
1@

REF G@.8 dBplsm

Full Anechoic chamber
Class B

3m

Receive / Stand-by

48 VDC

ACTY DET:
MEARS DET:

PEAK

FERK OF AWG
MER 714.7 MHz
37,24 dBupYsm

PREAMP 0N

dBs

I

#ATH

@ de ;

M

A sl 1 b S M»Jm“_"‘

START 3@ @ MHz
RL ®»IF BW 128 kHz

STOF 1.ABRA OHz

AVG BW 388 kHz SWF 383 msec

Plot 8.2.4 Radiated emission measurements in 30 - 1000 MHz range, horizontal antenna polarization

TEST SITE:

LIMIT:

TEST DISTANCE:

EUT OPERATING MODE:
POWER SUPPLY

@)

LOG
1B

REF G@.8 dBEulsm

Full Anechoic chamber
Class B

3m

Receive / Stand-by

48 VDC

ACTY DET:
MEAS DET:

PEAK

FERK OF AWG
MER 714.7 MHz
39,21 dBuYsm

PREAMP ON

dBs

I

2ATH

@ dB I

Lo

A

START 3B @ MHz
RL RIF BN 128 kHz

STOF 1.ABRA GHz

AYG BW 388 kHz SHF 383 msec
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Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—

Date & Time: 9/16/2009 5:37:48 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:

Plot 8.2.5 Radiated emission measurements in 1000 — 2900 range, vertical antenna polarization

TEST SITE: Full Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
POWER SUPPLY 120 VAC
DETECTOR: Peak
(@]
ACTU DET: PERK
MEAS DET: PERK OF AUG
MER 2,482 GHz
Y8.BA dBplsm
LOG  REF GA.&@ dBulsm FREAMP ON
1|
dBs
#ATH
@ dE . " A | bttt
lemlmnwuh!'uw .
VR 5B
S0 FC
RCORR
START 1.@EE GHr STOP £.9B@ GHz
FL IF BW 1.B MHz BAVG BH 3 MHz SHP 33,8 moec

Plot 8.2.6 Radiated emission measurements in 1000 — 2900 range, vertical antenna polarization

TEST SITE: Full Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
POWER SUPPLY 120 VAC
DETECTOR: VBW =10 kHz
(@3
ACTY DET: PERK
MEAS DET: PEAK OF AUG
MER ©.4B7 CHz
47 Bl dBuYsm
%go REF G@.@ dBuls/m FREAMP ON
dBs
#ATH
@ di |
| A W ) .J._,Jll JL‘JIL\
b UL AL =
YA 5B
SCFC
ACORR

START 1.@00 GH:z

RL IF BW 1.8 MHz RAVG BW 18 kHz

STOF £.3@@ OHz
SWP 978 msec
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Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date & Time:

9/16/2009 5:37:48 PM

Verdict: PASS

Temperature: 25.4 °C

Air Pressure: 1008 hPa

Relative Humidity: 41 %

| Power Supply: 120 VAC

Remarks:

Plot 8.2.7 Radiated emission measurements 1000 — 2900 range, horizontal antenna polarization

Plot 8.2.8 Radiated emission measurements 1000 — 2900 range, horizontal

TEST SITE: Full Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
POWER SUPPLY 120 VAC
DETECTOR: Peak
(@
ACTY DET: PEREK
MEAS DET: PEAK OF AUG
MER ©.4B? CHz
45.59 dBplsm
%go REF G@.8 dEuls/m FREAMP ON
o
@ dE Ll A MMM‘%
et LA
MR 5B
S0 FC
RCORR

START 1.@00 GH:z

RL IF BW 1.8 MHz RAVG EW 3 MHz

3T0F £.30@ OHz
SHP 33,8 meec

antenna polarization

TEST SITE: Full Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
POWER SUPPLY 120 VAC
DETECTOR: VBW =10 kHz
(@3]
ACTU DET: PERE
MEAS DET: PERK OF AUG
MER 1.447 CHz
Y4, B4 dEulsm
%go REF GA.@ dBubsm FREAMF 0N
dBs
#ATH
A B L
LN Y P U N
] Rk el =
VR 5B
SCFC
RCORR

START 1. @G0B GHz

RL IF EW 1.8 MHz RAVG BW 18 kHz

3T0P £.30@ OHz
SHF 978 msec
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Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—

Date & Time: 9/16/2009 5:37:48 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 48 VDC
Remarks:

Plot 8.2.9 Radiated emission measurements in 1000 — 2900 range, vertical antenna polarization

TEST SITE: Full Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
POWER SUPPLY 48 VDC
DETECTOR: Peak
(@3
ACTY DET: PERK
MEAS DET: PEAK OF AUG
MER 1.5B4 GHz
Y8.54 dBuYsm
%go REF 7@.@ dBubsm FREAMP ON
dBs
#ATH
A dB
] .Ll AWWMM
oL b emaf e LT L LT Iy
54,4
dBpl s
YA 5B
SCFC
ACORR

START 1.@00 GH:z
RL IF BW 1.8 MHz

ST0P £.38@ OHz

BANG BW 3 MHz SHP 33,8 meec

Plot 8.2.10 Radiated emission measurements in 1000 — 2900 range, vertical antenna polarization

TEST SITE: Full Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
POWER SUPPLY 48 VDC
DETECTOR: VBW =10 kHz
(@3
ACTY DET: PERK
MEAS DET: PEAK OF AUG
MER 1.5B9 GHz
47,21 dBupYsm
%go REF 78.8 dBulsm FREAMP ON
dBs
#ATH
A dB
0
1]
Eh.ﬁ A !I’k 1 x_.\_lll. LJL—JI—M”W
Bl bl T T
YA 5B
SCFC
ACORR

START 1.@00 GH:z
RL IF BW 1.8 MHz

STOP £.38@ OHz

RAUG BW 18 kHz SHP 57B msec
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Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—

Date & Time: 9/16/2009 5:37:48 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 48 VDC
Remarks:

Plot 8.2.11 Radiated emission measurements 1000 — 2900 range, horizontal antenna polarization

TEST SITE: Full Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
POWER SUPPLY 48 VDC
DETECTOR: Peak
(&3]
ACTY DET: PEAK
MERS DET: PEAK OF AUG
MER 1,447 GHz
H5.BA dBpYsm
%go REF 78.8 dBuYsm FREAMP OM
dBs
#ATH
A B
M| ) P O e i
oL (UL | WO L I e |, ey
54,8
dEpl s
MA 5B
50 FC
ACORR

START {_@E@ GHr
RL IF BW 1.8 MHz

STOF £.9B@ (Hz

BAVG BW 3 MHz SWP 33.8 msec

Plot 8.2.12 Radiated emission measurements 1000 — 2900 range, horizontal antenna polarization

TEST SITE: Full Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
POWER SUPPLY 48 VDC
DETECTOR: VBW = 10 kHz
(@3]
ACTY DET: PERK
MEAS DET: PERK OP AUG
MER 1.447 CHz
Y4.49 dBpYsm
%go REF 7@.@ dBulsm FREANP ON
dBs
#ATH
@ dB
1 i |
oL
I ﬁ U,!L' b T 1 "
B Tl ¥ LT i =
YR 5B
5C FC
ACORR

START 1.800 GH:z
RL IF BW 1.8 MHz

STOP £.38@ OHz

RAUG BW 18 kHz SHP 57B msec
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Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—

Date & Time: 9/16/2009 5:37:48 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:

Plot 8.2.13 Radiated emission measurements in 2900 — 8000 range, vertical antenna polarization

TEST SITE:

LIMIT:

TEST DISTANCE:

EUT OPERATING MODE:

Full Anechoic chamber

Class B
3m

Receive / Stand-by

DETECTOR: Peak
2 Agilent 132440 4 Sep 2009 R T
Mkr1 7.911 GHz
Ref 70 dBpv/m #Atten 0 dB 47.89 dBpv/m
Peak
Log
10
dB/f T
T SRS
oo A sl A
DI
54.0
dBy
M1 52
33 FC
A AA
Start 2.9 GHz Stop 8 GHz

#Res BW 1 MHz

#VBW 3 MHz

Sweep 12.75 ms (401 pts)

Plot 8.2.14 Radiated emission measurements in 2900 — 8000 range, vertical antenna polarization

TEST SITE:

LIMIT:

TEST DISTANCE:

EUT OPERATING MODE:
DETECTOR:

Full Anechoic chamber

Class B
3m

Receive / Stand-by

VBW = 10 kHz

#i Agilent 132285 4 Sep 2009

Ref 70 dBpv/m

#Atten 0 dB

Mkr1 3.359 GHz
39.7 dBpv/m

Peak
Log

10

dBf

DI MWM*MM

54.0
dBv

M1 52
33 FC

A AA

Start 2.9 GHz
#Res BW 1 MHz

#VBW 10 kHz

Stop 8 GHz
Sweep 414.4 ms (401 pts)
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Test specification:
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Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—
Date & Time: 9/16/2009 5:37:48 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC

Remarks:

Plot 8.2.15 Radiated emission measurements 2900 — 8000 range, horizontal antenna polarization

TEST SITE: Full Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
DETECTOR: Peak
4t Agilent 132356 4 Sep 2009 R T
Mkr1 7.592 GHz
Ref 70 dBpvim #Atten 0 dB 48.82 dBpv/im
Peak
Log
10
dB/
Lo ot [ PR Sy T et
DI
54.0
dByiv
M1 52
53 FC
A AL
Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 12.73 ms (401 pts)

Plot 8.2.16 Radiated emission measurements 2900 — 8000 range, horizontal antenna polarization

TEST SITE: Full Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
DETECTOR: VBW = 10 kHz
i Agilent  13:2713 4 Sep 2009 R T
Mkr1 3.359 GHz
Ref 70 dBpv/m #Atten 0 dB 39.31 dBuv/m
Peak
Log
10
dB!
DI MWAMM e T
54.0
dBLv/
W1 82
53 FC
A AR
Start 2.9 GHz Stop 8 GHz
#Res BW 1 MHz H#VBW 10 kHz Sweep 414.4 ms (401 pts)
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Test specification: Section 15.109, Radiated emission

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

Test mode: Compliance _—

Date & Time: 9/16/2009 5:37:48 PM Verdict: PASS
Temperature: 25.4 °C Air Pressure: 1008 hPa Relative Humidity: 41 % | Power Supply: 120 VAC
Remarks:

Plot 8.2.17 Radiated emission measurements in 8000 — 9000 range, vertical antenna polarization

TEST SITE: Full Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
DETECTOR: Peak
*ATTEN 0dE MEE E50.83d4E v
EL 70.0dp W LOdR/ g.872CH=
FAC
[ B-EEF D ot ] " NEEEE Mﬂt‘rw

c4.0] dEL ¥

0)

START 2. 000CH= STOP S.000CH=z
*REW 1. 0MH= *UWEW 3. 0MH= SWP 50 Oms

Plot 8.2.18 Radiated emission measurements in 8000 — 9000 range, vertical antenna polarization

TEST SITE: Full Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
DETECTOR: VBW = 10 kHz
*ATTEN 0dE MHE 46.004E v
EL 70.0dg W LOdE/ &.190CH=
FAT

DISTLEY  LIN
o

L v  — e =t

w

START 8. 000GH=s STOFP 9. 000CGH=
*PEW  1.0MH= *UEW 10kH= WP Z2E0ms
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Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date & Time:

9/16/2009 5:37:48 PM

Verdict:

PASS

Temperature: 25.4 °C

Air Pressure: 1008 hPa

Relative Humidity: 41 %

| Power Supply: 120 VAC

Remarks:

Plot 8.2.19 Radiated emission measurements 8000 — 9000 range, horizontal antenna polarization

TEST SITE:

LIMIT:

TEST DISTANCE:

EUT OPERATING MODE:

Full Anechoic chamber
Class B

3m

Receive / Stand-by

DETECTOR: Peak
+*ATTEN  0dE MEE S51.1748 W
EL 70.0dR 0V 104dE ¢ 8. 430GHz
FEC

ﬂm kv Xadmea)
£4.0] 4gl ¥
I
W
START  2.000GHz STOP  9.000GH=z
*LEW 1. 0MH= *YEW 3. 0MHz WP 50.0ms

Plot 8.2.20 Radiated emission measurements 8000 — 9000 range, horizontal antenna polarization

TEST SITE:

LIMIT:

TEST DISTANCE:

EUT OPERATING MODE:

Full Anechoic chamber
Class B

3m

Receive / Stand-by

DETECTOR: VBW =10 kHz
*ATTEN 0dE MEER 4Z_50d4B W
BEL 70.0dR v 10dE J 2.190GH=z
FAC
DISTLAT LIN
Ed . .
In T e
i)
START 2. 000GH=z STOF 3.000CGH=
*PEW 1.0MHz BN 10kHz EWP ZEOms
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9 APPENDIX A Test equipment and ancillaries used for tests

HL Description Manufacturer Model Ser. No. Last Cal. Due Cal.
No
0034 | Antenna, Log Periodic, 200 - 1000 MHz Electro-Metrics | LPA 25/30 | 1988 25-Sep-08 | 25-Sep-09
0415 | Cable, Coax, RF, RG-214 Hermon CC-3 056 02-Dec-08 | 02-Dec-09
Laboratories
0446 | Antenna, Loop, Active, 10 kHz - 30 MHz EMCO 6502 2857 29-Jun-09 | 29-Jun-10
0447 | LISN, 16/2, 300V RMS, 50 Ohm/50 uH + Hermon LISN16- | 066 04-Nov-08 | 04-Nov-09
5 Ohm, STD CISPR 16-1 Laboratories 1
0768 | Antenna Standard Gain Horn, Quinstar QWH- 110 23-Dec-08 | 23-Dec-11
18-26.5 GHz, WR-42, 25 dB gain Technology 4200-BA
0769 | Antenna Standard Gain Horn, Quinstar QWH- 112 23-Dec-08 | 23-Dec-11
26.5-40 GHz, WR28, 25 dB gain Technology 2800-BA
0787 | Transient Limiter 9 kHz-200 MHz Hewlett 11947A 3107A018 | 16-Oct-08 | 16-Oct-09
Packard Co 77
0812 | Cable Coax, RG-214, 11.5 m, N-type Hermon C214-11 148 02-Dec-08 | 02-Dec-09
connectors Laboratories
1424 | Spectrum Analyzer, 30 Hz- 40 GHz Agilent 8564EC 3946A002 | 28-Aug-08 | 28-Sep-09
Technologies 19
1425 | EMI Receiver, 9 kHz - 2.9 GHz, System: Agilent 8542E 3710A002 | 28-Aug-09 | 28-Aug-10
HL1426, HL1427 Technologies 22,
3705A002
04
1430 | EMI Receiver, 9 kHz - 2.9 GHz, System: Agilent 8542E 3807A002 | 31-Aug-09 | 31-Aug-10
HL1431, HL1432 Technologies 62,3705A0
0217
1513 | Cable RF, 8 m, BNC/BNC Belden M17/167 1513 01-Sep-09 | 01-Sep-10
MIL-C-17
1906 | Power Divider, 0.5-18.0 GHz, 80 W Omni Spectra 2090- 1906 01-Dec-08 | 01-Dec-09
6204-00
2013 | Power Divider, 0.5-18.0 GHz, 80 W Omni Spectra 2090- 2013 01-Dec-08 | 01-Dec-09
6204-00
2432 | Antenna, Double-Ridged Waveguide Horn | EMC Test 3115 00027177 23-Jan-09 | 23-Jan-10
1-18 GHz Systems
2697 | Antenna, 30 MHz - 3.0 GHz Sunol JB3 A022805 11-Jan-09 | 11-Jan-10
Sciences.
Corp.
Pleasanton,
California USA
2780 | EMC analyzer, 100 Hz to 26.5 GHz Agilent E7405A MY451024 | 05-Jul-09 05-Jul-10
Technologies 6
2882 | Cable, 18 GHz N-type, M-F, 3 m Bird TC- 211539 04-Feb-09 | 04-Feb-10
MNFN-3.0 | 001
2883 | Cable, 18 GHz N-type, M-F, 3 m Bird TC- 211539 07-Dec-08 | 07-Dec-09
MNFN-3.0 | 003
2909 | Spectrum analyzer, ESA-E, 100 Hz to Agilent E4407B MY414447 | 07-May-09 | 07-May-10
26.5 GHz Technologies 62
2951 | Cable, RF, 18 GHz, 0.9 m, SMA-SMA Gore 10020014 | NA 05-Oct-08 | 05-Oct-09
3179 | Attenuator, N-type, 20 dB, DC to 18 GHz, | Mini-Circuits BW- NA 07-May-09 | 07-May-10
5W N20W5+
3286 | Temperature Chamber, (-40 to +170) °C Thermotron EL-8-CH- | 21-9048 09-Sep-09 | 09-Sep-10
1-1-CO2
3301 | Power Meter, P-series, 50 MHz to 40 GHz | Agilent N1911A MY451010 | 03-Dec-08 | 03-Dec-09
Technologies 57
3302 | Power sensor, P-Series, 50 MHz to 40 Agilent N1922A MY452405 | 05-Dec-08 | 05-Dec-09
GHz, -35/30 to 20 dBm Technologies 86
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HL Description Manufacturer Model Ser. No. Last Cal. Due Cal.
No
3435 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 08-Mar-09 | 08-Mar-10
10 dB, DC to 18 GHz S10W5+
3440 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 08-Mar-09 | 08-Mar-10
20 dB, DC to 18 GHz S20W5+
3442 | Precision Fixed Attenuator, 50 Ohm, 5W, | Mini-Circuits BW- NA 08-Mar-09 | 08-Mar-10
20 dB, DC to 18 GHz S20W5+
3455 | Medium Power Fixed Coaxial Attenuator Aeroflex / 75A-20-12 | 1182 17-Mar-09 | 17-Mar-10
DC to 40 GHz, 20 dB, 5 W Weinschel
3472 | Cable, Coax, Microwave, DC-18 GHz, Gore GORE 1003478 10-May-09 | 10-May-10
SMA-SMA, 1.0 m 65474
3473 | Cable, Coax, Microwave, DC-18 GHz, Gore GORE 1003478 10-May-09 | 10-May-10
SMA-SMA, 0.6 m 65474
3531 | Amplifier, low noise, 2 to 8 GHz Quinstar QLJ- 111590020 | 07-Dec-08 | 07-Dec-09
Technology 02084040 | 02
-JO
3533 | Amplifier, low noise, 6 to 18 GHz Quinstar QLJ- 111590010 | 07-Dec-08 | 07-Dec-09
Technology 06184040 | 01
-JO
3534 | Amplifier, low noise, 6 to 18 GHz Quinstar QLJ- 111590010 | 07-Dec-08 | 07-Dec-09
Technology 06184040 | 02
-JO
3559 | Cable 40 GHz, SMA-SMA, 0.95 m, Blue Gore PHASEFL | 03771245 10-Aug-09 | 10-Aug-10
EX
3612 | Cable RF, 17.5 m, N type-N type Teldor RG-214/U | NA 17-Nov-08 | 17-Nov-09
3624 | Cable RF, 3.5 m, N type-N type, Belden MIL C-17 | NA 17-Dec-08 | 17-Dec-09
DC-6.5 GHz
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10 APPENDIX B Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description Expanded uncertainty
Transmitter tests
Carrier power conducted at antenna connector +1.7dB
Carrier power radiated (substitution method) +4.5dB
Occupied bandwidth +8%
Conducted emissions at RF antenna connector 9 kHz to 2.9 GHz: + 2.6 dB

2.9 GHz to 6.46 GHz: + 3.5 dB
6.46 GHz to 13.2 GHz: £ 4.3 dB
13.2 GHz t0 22.0 GHz: + 5.0 dB
22.0 GHz to 26.8 GHz: + 5.5 dB
26.8 GHz t0 40.0 GHz: + 4.8 dB
Spurious emissions radiated 30 MHz — 40 GHz (substitution method) +4.5dB

Frequency error 30 — 300 MHz: + 50.5 Hz (1.68 ppm)
300 — 1000 MHz: + 168 Hz (0.56 ppm)
Transient frequency behaviour 187 Hz
+13.9%
Duty cycle, timing (Tx ON / OFF) and average factor measurements +1.0%
Unintentional radiator tests
Conducted emissions with LISN 9 kHz to 150 kHz: + 3.9 dB

150 kHz to 30 MHz: + 3.8 dB

Radiated emissions at 3 m measuring distance
Horizontal polarization Biconilog antenna: + 5.3 dB

Biconical antenna: £ 5.0 dB

Log periodic antenna: £ 5.3 dB

Double ridged horn antenna: + 5.3 dB

Biconilog antenna: +£ 6.0 dB

Biconical antenna: £ 5.7 dB

Log periodic antenna: + 6.0 dB

Double ridged horn antenna: + 6.0 dB

Hermon Laboratories is accredited by A2LA for calibration according to present requirements of ISO/IEC 17025 and NCSL

Z540-1. The accreditation is granted to perform calibration of parameters that are listed in the Scope of Hermon Laboratories

Accreditation.

Hermon Laboratories calibrates its reference and transfer standards by calibration laboratories accredited to ISO/IEC 17025

by a mutually recognized Accreditation Body or by a recognized national metrology institute. All reference and transfer

standards used in the calibration system are traceable to national or international standards.

In-house calibration of all test and measurement equipment is performed on a regular basis according to Hermon

Laboratories calibration procedures, manufacturer calibration/verification procedures or procedures defined in the relevant

standards. The Hermon Laboratories test and measurement equipment is calibrated within the tolerances specified by the

manufacturers and/or by the relevant standards.

Vertical polarization
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11 APPENDIX C Test laboratory description

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private, EMC, safety, environmental and
telecommunication testing facility.

Hermon Laboratories is listed by the Federal Communications Commission (USA) for all parts of Code of Federal
Regulations 47 (CFR 47), Registration Numbers 90624 for OATS and 90623 for the anechoic chamber; by Industry Canada
for electromagnetic emissions (file numbers IC 2186A-1 for OATS and IC 2186A-2 for anechoic chamber), certified by VCCI,
Japan (the registration numbers are R-808 for OATS, R-1082 for anechoic chamber, C-845 for conducted emissions site),
has a status of a Telefication - Listed Testing Laboratory, Certificate No. L138/00. The laboratory is accredited by American
Association for Laboratory Accreditation (USA) according to ISO/IEC 17025 for electromagnetic compatibility, product safety,
telecommunications testing and environmental simulation (for exact scope please refer to Certificate No. 839.01).

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

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Alex Usoskin, CEO.

12 APPENDIX D Specification references

FCC 47CFR part 90: 2008 Private land mobile radio services

FCC 47CFR part 1: 2008 Practice and procedure

FCC 47CFR part 2: 2008 Frequency allocations and radio treaty matters; general rules and regulations
FCC 47CFR part 15: 2008 Radio Frequency Devices.

American National Standard for Instrumentation-Electromagnetic Noise and Field
Strength, 10 kHz to 40 GHz-Specifications.

American National Standard for Methods of Measurement of Radio-Noise Emissions

ANSI C63.2: 1996

ANSI C63.4: 2003 from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40
GHz.
ANSI/TIA/EIA-603-C:2004 ;?:r?d';ﬂr%t;”e FM or PM Communications Equipment Measurement and Performance
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13 APPENDIX E Test equipment correction factors

Correction factor
Line impedance stabilization network
Model LISN 16 -1
Hermon Laboratories, HL 0447

Frequency, kHz Correction factor, dB
10 4.9
15 2.86
20 1.83
25 1.25
30 0.91
35 0.69
40 0.53
50 0.35
60 0.25
70 0.18
80 0.14
90 0.11
100 0.09
125 0.06
150 0.04

The correction factor in dB is to be added to meter readings of an interference analyzer or a spectrum analyzer.
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Antenna factor
Log periodic antenna
Electro-Metrics, model LPA-25/30
Ser.No.1988, HL 0034
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Frequency Antenna Factor Frequency Antenna Factor
MHz dB(1/m) MHz dB(1/m)
200 12.6 625 20.4
225 12.2 650 20.9
250 13.4 675 22.0
275 14.3 700 22.2
300 15.2 725 22.7
325 15.7 750 22.5
350 15.9 775 22.7
375 16.4 800 22.8
400 17.0 825 23.2
425 17.4 850 23.5
450 17.9 875 23.9
475 18.6 900 24.0
500 19.1 925 24.0
525 19.3 950 24.2
550 19.6 975 24.7
575 19.8 1000 25.1
600 20.0

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna Factor

Active Loop Antenna
EMC Test Systems, model 6502, S/N 2857, HL 0446

Frequency, Magnetic Antenna Factor, Electric Antenna Factor,
MHz dB(S/m) dB(1/m)
0.009 -32.8 18.7
0.010 -33.8 17.7
0.020 -38.3 13.2
0.050 -41.1 104
0.075 -41.3 10.2
0.100 -41.6 9.9
0.150 -41.7 9.8
0.250 -41.6 9.9
0.500 -41.8 9.7
0.750 -41.9 9.6
1.000 -41.4 101
2.000 -41.5 10.0
3.000 -41.4 10.1
4.000 -41.4 101
5.000 -41.5 10.0

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

Antenna factor in dB(S/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uA/m).
Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).

Antenna factor
Standard gain horn antenna
Quinstar Technology
Model QWH, Ser.No.112, HL 0768, 0769

Frequency min, Frequency max, Antenna factor,
GHz GHz dB(1/m)
18.000 26.500 32.01
26.500 40.000 35.48
40.000 60.000 39.03
60.000 90.000 42.55
90.000 140.000 46.23
140.000 220.000 50.11

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
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Double-ridged guide horn antenna
Model 3115, serial number: 00027177, HL 2432

Date of Issue: 9/23/2009

Frequency, Antenna factor.
MHz dB(1/m)
1000.0 24.7
1500.0 25.7
2000.0 27.8
2500.0 28.9
3000.0 30.7
3500.0 31.8
4000.0 33.0
4500.0 32.8
5000.0 34.2
5500.0 34.9
6000.0 35.2
6500.0 35.4
7000.0 36.3
7500.0 37.3
8000.0 37.5
8500.0 38.0
9000.0 38.3
9500.0 38.3
10000.0 38.7
10500.0 38.7
11000.0 38.9
11500.0 39.5
12000.0 39.5
12500.0 39.4
13000.0 40.5
13500.0 40.8
14000.0 41.5
14500.0 41.3
15000.0 40.2
15500.0 38.7
16000.0 38.5
16500.0 39.8
17000.0 41.9
17500.0 45.8
18000.0 49.1

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(1V) to convert it into field intensity in dB(uV/m).
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Sunol Sciences Inc., model JB3, serial number A022805, HL 2697
Frequency, AC-F, Gain, [ Num gain Frequency, ACF, Gain, Num gain Frequency, ACF, Gain, Num gain Frequency, Ac-F. Gain, [ Num gain Frequency, Gain, Num
MHz dB dBi M_Hx dB dBi M_Hx dB E uz dE_ dBi M_Hz E aaln
.2 -22.5 .01 620 .7 1215 4. 7.1 .05 1810 7. 08 405 93
.5 -17.4 .02 625 .7 1220 4. 7.1 .99 1815 9 410 89
7 -12.5 .06 630 .6 1225 5. .91 1820 7: 415 85
3 -8.1 635 7 1230 25.. .82 1825 7! 420 82
-8.1 640 1235 25. .96 1830 7 425 81
8. -4.7 645 1240 25. .09 1835 7. 430 87
7. - . 650 .. 1245 25. .12 1840 69 435 88
7.1 - .62 655 .60 1250 25. .15 1845 0 440 74
- .63 660 A .69 1255 25. .25 1850 2 445 91
- .64 665 .7 .7 1260 24. .36 1855 7 450 96
7 - .78 670 .7 .7 1265 25. .31 1860 1 455 7. 01
-0.; .97 675 .7 .7 1270 25. .26 1865 7 460 7. 19
.8 .20 680 .7 .7 1275 25.. .05 1870 3 465 95
1 .29 685 .7 1280 25.! .84 1875 470 76
.5 13 690 .88 1285 25.: .97 1880 475 69
- .92 695 20.. .82 1290 25.: .10 1885 480 7!
- .70 705 20. .75 1300 25.. .33 1895 490
- .62 715 20.! .80 1310 25.! .09 1905 2500 7.
- .63 720 20.! .85 1315 25.: .23 1910 2505 7.
- .68 725 .81 1320 25. .36 1915 2510 7.
- 735 .65 1330 25.1 .06 1925 2520 7. 5
745 .59 1340 25. .09 1935 2530 7. 37
6l 755 .74 1350 257 .17 1945 2540 7. 09
165 760 .83 1355 25. .06 1950 2545 7. 3
170 765 .73 1360 25. .95 1955 2550 7. 9
175 770 A .64 1365 26. .95 1960 2555 7. 0
180 775 .7 .68 1370 26.1 .96 1965 2560 7. 7
185 .54 780 .7 .72 1375 26. .01 1970 2565 7. 0
190 785 Nid 1380 26.1 .06 1975 2570 7. 7
200 . 795 .79 1390 26. .92 1985 2580 7
205 .76 800 .77 395 26.; .94 1990 29. 6. 2585 9
210 .66 805 A .71 400 26.. .96 1995 29. 2590 88
215 .59 810 B .7 .65 405 26. .02 2000 29. 2595 97
220 .52 815 7 .7 .72 410 26. .09 2005 29. 2600 6. 86
225 .55 820 7 .80 415 26.. .02 2010 29. 2605 7. 30
230 .57 825 7 .82 420 26. .96 2015 29. 2610 7. 15
235 830 7 425 26.. 2020 29. 2615 6. 88
240 4 835 430 26. 2025 29. )8 2620 7. 7
245 840 435 26. 2030 29. 2625 7. 7
250 845 X 440 26.. 2035 29. 2630 7. 0
255 850 .86 445 26. 1 3 2040 29. 2635 6. 82
260 3 855 .8 450 26.! .98 2045 29. 2640 7. 98
265 .2 860 .7 455 26. .07 2050 29. 2645 93
270 .7 865 .9 460 26. .17 2055 29. 2650 85
275 .7 870 8 .1 465 26. .19 2060 29. 2 2655 85
280 .7 875 7. . 08 470 26. .22 2065 29. 08 2660 2
285 .7 880 7. .05 475 26. .17 2070 29. 10 2665 1
290 .7 . 885 7.1 .06 480 26.! .12 2075 29. 01 2670 7
295 .7 890 7. .06 485 26.! .14 2080 29. 76 2675 1
300 .81 895 7. .09 490 26.! .17 2085 29. 89 2680 04
305 .85 900 7. .12 495 26.! .24 2090 29. 86 2685 83
310 .88 905 22. 7. .09 1500 26.! .31 2095 29. 7! 2690 72
315 .89 910 22. 7.4 .05 1505 26. .27 100 29. 7! 2695 71
320 .90 915 22. 7.1 .99 1510 26. .23 105 29. 8 700 81
325 .92 920 22, .92 1515 26. .30 110 29. 7! 05 2. 80
330 .93 925 22. .85 1520 26.! .38 115 29. 7 10 32. 79
335 3 .02 930 22.] .77 1525 26. .37 120 29. 8 15 71
340 .7 .12 935 22 .83 1530 26.1 .36 2125 29. 89 20 47
345 .06 940 .89 1535 26. .44 29. 90 5 63
350 .99 945 .87 1540 26.! .53 29. 94 05
355 .88 950 .85 1545 26.! .58 29. 08 7. 44
360 .78 955 .81 1550 26.! .63 29. 92 7. 46
365 .89 960 .77 1555 26. 51 29. 98 7. 06
370 .01 965 3 1560 26. 155 29. 10 6. 94
375 .03 970 .7 1565 26. 160 29. 09 55 7. 98
380 . .05 975 1570 26. X 165 29. 00 60 2. 7. 06
385 .7 980 3 1575 7. .23 170 29. 07 65 0
390 .7 985 .52 1580 .17 175 29. 20 70 3
395 990 1585 .20 180 29. 7 75 7
400 995 1590 .22 2185 29. 80
405 . 1000 . 1595 2190 29. 85
410 .96 1005 .7 1600 2195 29. 90
415 .00 1010 .7 1605 2200 29. 95
420 .03 1015 .7 .55 1610 2205 29. 2800 66
425 .10 1020 .8 1615 2210 29. 2805 62
430 .16 1025 .8 1620 2215 29. 4 2810 70
435 .05 1030 .7 1625 2220 29. 7 2815 85
440 .93 1035 .7 1630 2225 29. 3 2820 01
445 .. .97 1040 .6 1635 .. 2230 29. 5 2825 7. 96
450 7. .00 1045 .7 1640 .36 2235 29. 1 2830 80
455 7. .04 1050 .7 1645 2240 29. 6 2835 68
460 .07 1055 .7 i 1650 2245 29. 2840
465 .05 1060 .6 7. 1655 2250 2845
470 .04 1065 .7 7.4 1660 2255 2850
475 .99 1070 7.4 1665 X 2260 2855
480 .93 1075 7. 1670 8 .99 2265 2860 98
485 .88 1080 7.4 . 1675 7 .02 2270 2865
490 .82 1085 7. .96 1680 7 .05 2275 5 2870
495 .02 1090 1685 7 .01 2280 06 2875
500 1095 1690 .98 2285 05 2880
505 1695 2290 2885
510 700 2295 2890
515 705 2300 2895
520 710 . 2305 2900
525 715 .08 2310 2905
530 720 .00 2315 2910
535 72! .99 2320 2915
540 7 .98 2325 2920
545 7 .02 2330 2925
550 7 .07 2335 2930
555 3 7 .04 2340 1 2935
560 .7 750 .01 2345 7 2940
565 .7 755 .17 2350 2 2945
570 .7 760 .34 2355 8 2950
575 .7 X 765 .31 2360 79 2955
580 7 .8 .84 770 .28 2365 66 2960
590 . .8 .92 780 .35 2375 60 2970
595 .62 .7 . .99 785 .21 2380 61 2975
600 3 .72 .7 7.4 .02 790 .07 2385 62 2980
610 .8 .76 205 24.08 7. .08 1800 .06 2395 60 2990
615 .5 .51 1210 24.8 7. .11 18£; .07 2400 9_3 w
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Cable Coaxial, RG-58/RG-214, s/n 056, HL 0415
+ Cable Coaxial, RG-214, 11.5m, s/n 148, HL 0812

No. Frequency, Cable loss, Measured uncertainty,
MHz dB dB

1 20 0.73

2 30 0.91

3 50 1.2

4 80 1.56

5 100 1.76

6 200 2.59

7 300 3.26

8 400 3.93 $0.12
9 500 4.42

10 600 4.92

11 700 5.36

12 800 5.88

13 900 6.41

14 1000 6.71

15 1500 8.63

16 2000 10.39
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Cable loss
Cable coaxial, Bird, 18 GHz, N-type, M-F, model TC-MNFN-3.0, S/N 211539 001
HL 2882
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB
10 0.08 5750 1.78 12000 2.57
30 0.12 6000 1.84 12250 2.62
100 0.22 6250 1.87 12500 2.66
250 0.35 6500 1.92 12750 2.68
500 0.49 6750 1.96 13000 2.67
750 0.60 7000 2.01 13250 2.75
1000 0.68 7250 2.08 13500 2.77
1250 0.78 7500 212 13750 2.90
1500 0.85 7750 2.19 14000 3.00
1750 0.92 8000 2.22 14250 3.12
2000 0.98 8250 2.28 14500 2.98
2250 1.06 8500 2.29 14750 3.03
2500 1.11 8750 2.27 15000 2.99
2750 1.19 9000 2.28 15250 2.99
3000 1.25 9250 2.26 15500 2.98
3250 1.30 9500 2.29 15750 2.98
3500 1.34 9750 2.33 16000 2.99
3750 1.40 10000 2.34 16250 3.05
4000 1.45 10250 2.41 16500 3.1
4250 1.51 10500 2.46 16750 3.18
4500 1.54 10750 2.48 17000 3.23
4750 1.59 11000 2.48 17250 3.21
5000 1.63 11250 2.52 17500 3.22
5250 1.68 11500 2.53 17750 3.22
5500 1.72 11750 2.56 18000 3.25
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Cable loss
Cable coaxial, Bird, 18 GHz, N-type, M-F, model TC-MNFN-3.0, S/N 211539 003
HL 2883
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB
10 0.06 5750 1.70 12000 2.46
30 0.12 6000 1.75 12250 2.48
100 0.21 6250 1.80 12500 2.52
250 0.34 6500 1.81 12750 2.50
500 0.47 6750 1.86 13000 2.54
750 0.59 7000 1.86 13250 2.48
1000 0.67 7250 1.92 13500 2.63
1250 0.76 7500 1.96 13750 2.65
1500 0.84 7750 1.98 14000 2.72
1750 0.92 8000 2.02 14250 2.67
2000 0.98 8250 2.03 14500 2.70
2250 1.05 8500 2.05 14750 2.72
2500 1.12 8750 2.1 15000 2.79
2750 1.17 9000 217 15250 2.80
3000 1.22 9250 217 15500 2.83
3250 1.27 9500 2.20 15750 2.75
3500 1.33 9750 2.19 16000 2.82
3750 1.38 10000 2.22 16250 2.85
4000 1.42 10250 2.25 16500 2.90
4250 1.46 10500 2.30 16750 2.89
4500 1.51 10750 2.28 17000 2.88
4750 1.54 11000 2.32 17250 2.85
5000 1.59 11250 2.34 17500 2.96
5250 1.62 11500 2.39 17750 3.04
5500 1.65 11750 242 18000 3.04
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Cable loss
Cable coaxial, Gore, 18 GHz, 0.9 m, SMA-SMA, S/N 10020014
HL 2951
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB

10 0.07 5750 0.77 12000 1.23
30 0.06 6000 0.78 12250 1.25
100 0.09 6250 0.81 12500 1.26
250 0.15 6500 0.83 12750 1.26
500 0.21 6750 0.84 13000 1.30
750 0.27 7000 0.85 13250 1.30
1000 0.31 7250 0.88 13500 1.30
1250 0.36 7500 0.88 13750 1.29
1500 0.38 7750 0.93 14000 1.23
1750 0.42 8000 0.92 14250 1.32
2000 0.44 8250 0.94 14500 1.27
2250 0.47 8500 0.99 14750 1.27
2500 0.50 8750 0.97 15000 1.34
2750 0.52 9000 1.01 15250 1.36
3000 0.54 9250 1.05 15500 1.35
3250 0.57 9500 1.08 15750 1.36
3500 0.58 9750 1.10 16000 1.43
3750 0.61 10000 1.09 16250 1.38
4000 0.63 10250 1.09 16500 1.42
4250 0.66 10500 1.07 16750 1.49
4500 0.68 10750 1.10 17000 1.53
4750 0.70 11000 1.09 17250 1.59
5000 0.71 11250 1.09 17500 1.65
5250 0.74 11500 1.13 17750 1.82
5500 0.77 11750 1.12 18000 2.09
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Cable coaxial, Microwave, SMA-SMA, 18 GHz, 1.0 m
Gore, HL 3472

Frequency, ?::Sle Frequency, Cable Frequency, Cable Frequency, Cable
MHz dB’ MHz loss, dB MHz loss, dB MHz loss, dB
10 0.01 5000 0.47 10200 0.72 15500 0.75
30 0.03 5100 0.47 10300 0.67 15600 0.89
50 0.04 5200 0.47 10400 0.77 15700 0.82
100 0.04 5300 0.47 10500 0.67 15800 0.89
200 0.08 5400 0.49 10600 0.74 15900 0.89
300 0.11 5500 0.48 10700 0.81 16000 0.93
400 0.11 5600 0.49 10800 0.77 16100 0.90
500 0.12 5700 0.49 10900 0.82 16200 0.92
600 0.14 5800 0.51 11000 0.86 16300 0.90
700 0.15 5900 0.50 11100 0.78 16400 0.94
800 0.16 6000 0.51 11200 0.82 16500 0.93
900 0.18 6100 0.53 11300 0.77 16600 0.95
1000 0.17 6200 0.52 11400 0.84 16700 0.98
1100 0.19 6300 0.53 11500 0.74 16800 1.00
1200 0.22 6400 0.54 11600 0.81 16900 0.94
1300 0.21 6500 0.55 11700 0.73 17000 1.00
1400 0.22 6600 0.54 11800 0.75 17100 0.93
1500 0.23 6700 0.57 11900 0.73 17200 1.00
1600 0.24 6800 0.54 12000 0.75 17300 0.93
1700 0.24 6900 0.58 12100 0.66 17400 0.93
1800 0.25 7000 0.58 12200 0.66 17500 0.96
1900 0.26 7100 0.58 12300 0.72 17600 0.94
2000 0.28 7200 0.61 12400 0.64 17700 0.99
2100 0.27 7300 0.59 12500 0.75 17800 0.97
2200 0.29 7400 0.55 12600 0.67 17900 0.90
2300 0.29 7500 0.63 12700 0.75 18000 0.78
2400 0.30 7600 0.60 12800 0.66
2500 0.30 7700 0.61 12900 0.81
2600 0.32 7800 0.64 13000 0.75
2700 0.32 7900 0.60 13100 0.80
2800 0.33 8000 0.58 13200 0.80
2900 0.34 8100 0.61 13300 0.81
3000 0.34 8200 0.62 13400 0.88
3100 0.35 8300 0.62 13500 0.82
3200 0.35 8400 0.68 13600 1.00
3300 0.36 8500 0.63 13700 0.93
3400 0.37 8600 0.61 13800 0.86
3500 0.38 8700 0.63 13900 0.84
3600 0.38 8800 0.62 14000 1.00
3700 0.40 8900 0.64 14100 0.86
3800 0.40 9000 0.62 14200 0.98
3900 0.40 9100 0.64 14300 0.99
4000 0.40 9200 0.62 14400 0.82
4100 0.43 9300 0.62 14600 0.89
4200 0.43 9400 0.62 14700 0.84
4300 0.43 9500 0.63 14800 0.90
4400 0.44 9600 0.64 14900 0.89
4500 0.45 9700 0.60 15000 0.89
4600 0.45 9800 0.65 15100 0.86
4700 0.46 9900 0.60 15200 0.87
4800 0.46 10000 0.67 15300 0.86
4900 0.46 10100 0.69 15400 0.87
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Cable loss
Cable coaxial, Microwave, SMA-SMA, 18 GHz, 0.6 m
Gore, HL 3473

Frequency, ?::Sle Frequency, Cable Frequency, Cable Frequency, Cable
MHz dB’ MHz loss, dB MHz loss, dB MHz loss, dB
10 0.01 5000 0.48 10200 0.72 15500 0.85
30 0.03 5100 0.48 10300 0.70 15600 0.93
50 0.04 5200 0.48 10400 0.75 15700 0.87
100 0.04 5300 0.48 10500 0.68 15800 0.88
200 0.08 5400 0.50 10600 0.77 15900 0.94
300 0.11 5500 0.48 10700 0.80 16000 0.94
400 0.12 5600 0.50 10800 0.77 16100 0.99
500 0.13 5700 0.50 10900 0.85 16200 0.96
600 0.15 5800 0.52 11000 0.83 16300 0.96
700 0.15 5900 0.51 11100 0.79 16400 0.94
800 0.17 6000 0.52 11200 0.82 16500 0.94
900 0.19 6100 0.54 11300 0.79 16600 1.03
1000 0.18 6200 0.53 11400 0.81 16700 1.04
1100 0.20 6300 0.54 11500 0.76 16800 1.07
1200 0.22 6400 0.55 11600 0.78 16900 0.94
1300 0.22 6500 0.56 11700 0.74 17000 1.05
1400 0.23 6600 0.56 11800 0.76 17100 0.96
1500 0.24 6700 0.60 11900 0.79 17200 1.07
1600 0.25 6800 0.55 12000 0.74 17300 0.98
1700 0.25 6900 0.60 12100 0.69 17400 1.16
1800 0.26 7000 0.59 12200 0.69 17500 1.05
1900 0.27 7100 0.60 12300 0.75 17600 1.13
2000 0.29 7200 0.61 12400 0.66 17700 1.05
2100 0.28 7300 0.60 12500 0.76 17800 1.22
2200 0.30 7400 0.57 12600 0.70 17900 1.02
2300 0.30 7500 0.63 12700 0.77 18000 1.04
2400 0.31 7600 0.60 12800 0.69
2500 0.31 7700 0.63 12900 0.79
2600 0.33 7800 0.66 13000 0.81
2700 0.33 7900 0.61 13100 0.83
2800 0.35 8000 0.58 13200 0.80
2900 0.35 8100 0.62 13300 0.82
3000 0.35 8200 0.62 13400 0.90
3100 0.35 8300 0.63 13500 0.85
3200 0.36 8400 0.67 13600 1.04
3300 0.38 8500 0.63 13700 0.93
3400 0.38 8600 0.61 13800 0.91
3500 0.40 8700 0.64 13900 0.89
3600 0.40 8800 0.62 14000 0.96
3700 0.40 8900 0.64 14100 0.88
3800 0.41 9000 0.64 14200 1.01
3900 0.41 9100 0.64 14300 0.99
4000 0.41 9200 0.63 14400 0.83
4100 0.45 9300 0.63 14600 0.88
4200 0.43 9400 0.63 14700 0.91
4300 0.46 9500 0.64 14800 0.91
4400 0.44 9600 0.65 14900 0.88
4500 0.47 9700 0.62 15000 0.89
4600 0.46 9800 0.66 15100 0.91
4700 0.47 9900 0.61 15200 0.88
4800 0.47 10000 0.70 15300 0.94
4900 0.48 10100 0.70 15400 0.91
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Cable loss
Cable coaxial, GORE, PHASEFLEX, 40 GHz, 0.95 m, SMA-SMA, S/N 03771245
HL 3559
Frequency, [Cable loss,| Frequency, | Cable loss, | Frequency, | Cable loss, | Frequency, Cable

MHz dB MHz dB MHz dB MHz loss,dB

30 0.08 10000 0.96 20500 1.59 31000 2.24
100 0.10 10500 0.99 21000 1.63 31500 2.71
500 0.22 11000 1.02 21500 1.70 32000 2.47
1000 0.32 11500 1.07 22000 1.71 32500 2.37
1500 0.40 12000 1.13 22500 1.60 33000 2.35
2000 0.41 12500 1.16 23000 1.58 33500 2.34
2500 0.44 13000 1.26 23500 1.64 34000 2.31
3000 0.53 13500 1.26 24000 1.68 34500 2.43
3500 0.54 14000 1.22 24500 1.79 35000 2.45
4000 0.62 14500 1.26 25000 1.86 35500 2.48
4500 0.62 15000 1.27 25500 1.77 36000 3.60
5000 0.67 15500 1.29 26000 1.78 36500 2.62
5500 0.70 16000 1.39 26500 1.83 37000 2.45
6000 0.72 16500 1.50 27000 1.87 37500 2.47
6500 0.76 17000 1.49 27500 1.97 38000 2.38
7000 0.83 17500 1.37 28000 2.69 38500 2.41
7500 0.85 18000 1.40 28500 1.94 39000 2.56
8000 0.89 18500 1.41 29000 2.02 39500 2.7
8500 0.91 19000 1.48 29500 2.05 40000 2.69
9000 0.95 19500 1.61 30000 2.11
9500 0.96 20000 1.59 30500 2.11
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Cable coaxial, RG-214/U, N type-N type, 17 m

Teldor, HL 3612

Date of Issue: 9/23/2009

Frequency, GHz Cab':B|OSS,
01 o
05 007

1 0.10

3 0.22

5 0.29
10 0.39
30 0.68
50 0.90
100 127
150 158
200 180
250 512
300 536
350 560
400 > 82
450 599
500 323
550 320
600 356
650 371
700 390
750 204
800 i3
850 230
900 255
950 165
1000 279
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Cable loss

Cable coaxial, MIL C-17, N type-N type, 2.7 m
Belden, HL 3624

Frequency, | Cable loss, | Frequency, |Cable loss,| Frequency, | Cable loss, |Frequency,| Cable loss,

MHz dB MHz dB MHz dB MHz dB
10 0.08 1750 1.79 3550 3.02 5350 4.19
30 0.13 1800 1.83 3600 3.10 5400 4.13
50 0.18 1850 1.88 3650 3.12 5450 4.22
100 0.27 1900 1.90 3700 3.10 5500 4.32
150 0.35 1950 1.94 3750 3.18 5550 4.32

200 0.42 2000 1.96 3800 3.24 5600 4.27

250 0.47 2050 2.02 3850 3.26 5650 4.40

300 0.54 2100 2.04 3900 3.24 5700 4.42
350 0.60 2150 2.08 3950 3.35 5750 4.42

400 0.66 2200 2.10 4000 3.39 5800 4.45

450 0.71 2250 2.15 4050 3.40 5850 4.54
500 0.75 2300 2.19 4100 3.36 5900 4.61
550 0.81 2350 2.22 4150 3.49 5950 4.62
600 0.86 2400 2.24 4200 3.54 6000 4.53
650 0.90 2450 2.28 4250 3.46 6050 4.63
700 0.94 2500 2.32 4300 3.53 6100 4.71
750 1.01 2550 2.34 4350 3.70 6150 4.68
800 1.06 2600 2.39 4400 3.67 6200 4.65
850 1.10 2650 2.42 4450 3.58 6250 4.77
900 1.13 2700 2.44 4500 3.66 6300 4.76
950 1.20 2750 2.47 4550 3.78 6350 4.77

1000 1.23 2800 2.50 4600 3.75 6400 4.77

1050 1.26 2850 2.54 4650 3.70 6450 4.89

1100 1.31 2900 2.59 4700 3.80 6500 4.91

1150 1.38 2950 2.61 4750 3.86

1200 1.51 3000 2.63 4800 3.89

1250 1.45 3050 2.71 4850 3.80

1300 1.47 3100 2.72 4900 3.92

1350 1.49 3150 2.73 4950 3.97

1400 1.55 3200 2.80 5000 3.98

1450 1.59 3250 2.84 5050 3.94

1500 1.62 3300 2.85 5100 4.08

1550 1.64 3350 2.87 5150 412

1600 1.70 3400 2.94 5200 4.04

1650 1.74 3450 2.98 5250 4.05

1700 1.75 3500 2.98 5300 4.26
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14 APPENDIX F

A

AC
A/m
AM
AVRG
BB
cm

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

F

GHz
GND
H

HL

Hz
ITE

k

kHz
LO

m
MHz
min
mm
ms

us
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Abbreviations and acronyms

ampere
alternating current

ampere per meter

amplitude modulation

average (detector)

broad band

centimeter

decibel

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

equivalent isotropically radiated power
effective radiated power
equipment under test

frequency

gigahertz

ground

height

Hermon laboratories

hertz

information technology equipment
kilo

kilohertz

local oscillator

meter

megahertz

minute

millimeter

millisecond

microsecond

not applicable

narrow band

not tested

open area test site

Ohm

quasi-peak

printed circuit board

pulse modulation

power supply

radiated emission

radio frequency

root mean square

receive

second

temperature

transmit

volt

volt-ampere
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