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1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Airspan Networks Inc.

777 Yamato Rd, Suite 310, Boca Raton 33431, Florida, USA
+1 561 893 8686

+1 561 893 8671

Zlevi@airspan.com

Mr. Zion Levi

2 Equipment under test attributes

Product name:
Product type:
Model(s):

Serial number:
Hardware version:
Software release:
Receipt date

WiIMAX base station

Transceiver

AirdG-MacroMAXe 2310L 2.29-2.35G
51AAB151AAC

A7

13.9.60.007

5/22/2011

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):

Airspan Networks Inc.

777 Yamato Rd, Suite 310, Boca Raton 33431, Florida, USA
+1 561 893 8686

+1 561 893 8671

Zlevi@airspan.com

Mr. Zion Levi

22030

Date of Issue: 6/1/2011

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

5/22/2011
5/27/2011
FCC 47CFR part 27
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5 Tests summary

Test Status

Transmitter characteristics

Section 27.50(a)(1), Peak output power at RF antenna connector Pass

Section 2.1091, 27.52, RF safety Pass, exhibit provided in

Application for certification

Section 27.53(a)(1), Emission mask Pass

Section 27.53(a)(1), Spurious emissions at RF antenna connector Pass

Section 27.53(a)(1), Radiated spurious emissions Pass

Section 27.54, Frequency stability Pass

Section 2.1049, Occupied bandwidth Pass

Testing was completed against all relevant requirements of the test standard. 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. S. Samokha, test engineer May 27, 2011 il
Reviewed by: | Mrs. M. Cherniavsky, certification engineer June 5, 2011 &L«A/
Approved by: | Mr. M. Nikishin, EMC and Radio group manager | June 9, 2011 %/I
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EUT description

General information

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

The EUT, base station radio MacroMAXe 2310L 2.29-2.35G, is a part of a WiMAX broadband fixed cellular wireless
access system. The system provides a radio link between an end-user (a subscriber) and a network to give high-
speed data access. The MacroMAXe’s transceiver (up to 64 QAM modulation, data rate up to 46) uses OFDM and

operating in TDD duplexing mode, equipped with a 18 dBi external antenna.

The MacroMAXe is installed outdoors and typically is mounted on a pole. The Subscriber transmits and receives
traffic to and from the base station respectively. The transceiver provides subscribers with "always-on" Internet,
high speed data only, or data and voice (VolP) services and is configured with a unique base station reference
number, preventing the ProST from relocating to another subscriber premises without authorization.

Ports and lines

Port Port Cable
type description Connected from Connected to Qty. Cable type length, m
Power DC power DC power supply EUT 1 Unshielded 10
Signal Ethernet ETH2 port ETH3 port 1 Shielded 1.5
Signal Ethernet ETH1 port Laptop 1 Shielded 10
Signal Antenna EUT GPS external 1 Coax 5
antenna
RF Antenna EUT Termination 50 Ohm 4 Coax NA
Signal RS-232 EUT Laptop Unshielded 2
Support and test equipment
Description Manufacturer Model number Serial number
DC power supply Horizon Electronics DHR3655D 767469
Laptop IBM X31 99-TXWYC
GPS Antenna Trimble P/N 57861-00 01880177

Changes made in EUT

No changes were implemented.
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6.5 Test configuration

EUT (Rear View)

i ' )

EUT (Front View)

s
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6.6 Transmitter characteristics

Type of equipment

\ Stand-alone (Equipment with or without its own control provisions)

Combined equipment (Equipment where the radio part is fully integrated within another type of equipment)

Plug-in card (Equipment intended for a variety of host systems)

Date of Issue: 6/1/2011

Intended use Condition of use
Vv 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

2315.0 — 2320.0 MHz; 2345.0-2350.0 MHz

Operating frequency

2316.75; 2348.25 MHz

RF channel spacing 3.5 MHz
Maximum rated output power | At transmitter 50 Q RF output connector 40.26 dBm
No
. ] continuous variable
Is transmitter output power variable? v Ves vV stepped variable with stepsize 0.5 dB
minimum RF power -30 dBm
maximum RF power at antenna connector 40.26 dBm

Antenna connection

unique coupling

with temporary RF connector
without temporary RF connector

\% standard connector Integral

Antennal/s technical characteristics
Type Manufacturer Model number Gain
Dual Polarized 65° Sector Antenna, Fixed Tilt Alpha Wireless AW3007 18 dBi
Dual Polarized 90° Sector Antenna, Fixed Tilt Alpha Wireless AW3008 17 dBi
Transmitter aggregate data rate/s, Mbps
Transmitter 99% power bandwidth Type of modulation
QPSK 16QAM 64QAM
3.5 MHz 4 9 14
Type of multiplexing OFDMA/TDD
Modulating test signal (baseband) PRBS
Maximum transmitter duty cycle in normal use 75%

Transmitter power source

\% DC

Nominal rated voltage

48 VDC via DC power supply

Common power source for transmitter and receiver

\% yes no
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Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification: Section 27.50(a)(1), Peak output power

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

Test mode: Compliance -

Date: 5/23/2011 verdict: PASS
Temperature: 23.4 °C Air Pressure: 1013 hPa Relative Humidity: 47 % | Power Supply: 48 VDC

Remarks:

7 Transmitter tests according to 47CFR part 27

7.1 Peak output power test

7.1.1 General

This test was performed to measure the peak output power at RF antenna connector. Specification test limits are

given in Table 7.1.1.

Table 7.1.1 Peak output power limits

] Maximum EIRP
Assigned frequency range, MHz W 4Bm
2315.0 — 2320.0 2000 63
2345.0 — 2350.0 2000 63

7.1.2  Test procedure

7.1.2.1 The EUT was set up as shown in Figure 7.1.1, energized and its proper operation was checked.
7.1.2.2 The EUT was adjusted to produce maximum available to the end user RF output power.
7.1.2.3 The peak output power was measured with spectrum analyzer as provided in Table 7.1.2 and associated plots.

Figure 7.1.1 Peak output power test setup

EUT

A 4

Attenuator

Power

meter
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Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification: Section 27.50(a)(1), Peak output power

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

Test mode: Compliance -

Date: 5/23/2011 verdict: PASS
Temperature: 23.4 °C Air Pressure: 1013 hPa Relative Humidity: 47 % | Power Supply: 48 VDC
Remarks:

Table 7.1.2 Peak output power test results

ASSIGNED FREQUENCY RANGE:

2315.0-2320.0 MHz
2345.0-2350.0 MHz

DETECTOR USED: Average
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DUTY CYCLE: 75%
EBW: 3.5 MHz
MAXIMUM ANTENNA GAIN: 18 dBi
Carrier Power Meter Power Meter x _— .
frec:\x:;cy, readi;gr?F#l, readi;ganF#Z, po-\ll—\?;i!,%';m s\;tne'ndn; TOta(Ij;fP ! Ia'gq[:: Mac:'gm, Verdict
QPSK 4 Mbps
2316.75 37.26 37.24 40.26 18.0 58.26 63.0 -4.74 Pass
2348.25 37.20 37.11 40.17 18.0 58.17 63.0 -4.83 Pass
64QAM 14 Mbps
2316.75 37.28 37.17 40.24 18.0 58.26 63.0 -4.74 Pass
2348.25 37.21 37.18 40.21 18.0 58.17 63.0 -4.83 Pass
* - Total RF power, dBm = 10 log{10*[P(dBm,RF#1)/10]+ 104([P(dBm, RF#2)/10]}
** - EIRP total, dBm = Total RF power**, dBm + Antenna Gain, dBi
MAXIMUM ANTENNA GAIN: 17 dBi
Carrier P°V‘(ef Meter P°W.ef WU Total RF Antenna Total EIRP**, Limit, Margin, .
frequency, reading RF#1, reading RF#2, " . . Verdict
MHz dBm dBm power*, dBm gain, dBi dBm dBm dB
QPSK 4 Mbps
2316.75 37.26 37.24 40.26 17.0 57.26 63.0 -5.74 Pass
2348.25 37.20 37.11 40.17 17.0 57.17 63.0 -5.83 Pass
64QAM 14 Mbps
2316.75 37.28 3717 40.24 17.0 57.25 63.0 -5.75 Pass
2348.25 37.21 37.18 40.21 17.0 57.21 63.0 -5.79 Pass

*_Total RF power, dBm = 10 log{107[P(dBm,RF#1)/10]+ 107([P(dBm, RF#2)/10]}

** - EIRP total, dBm = Total RF power**, dBm + Antenna Gain, dBi

Reference numbers of test equipment used

[ HL3301 | HL3302 | HL3868 | HL3901 |

Full description is given in Appendix A.
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Test specification: Section 2.1049, Occupied bandwidth
Test procedure: 47 CFR, Section 2.1049
Test mode: Compliance -
Date: 5/22/2011 verdict: PASS
Temperature: 22.6 °C Air Pressure: 1012 hPa Relative Humidity: 44 % | Power Supply: 48 VDC
Remarks:
7.2  Occupied bandwidth test
7.2.1  General
This test was performed to measure transmitter occupied bandwidth. Specification test limits are given in Table
7.2.1.
Table 7.2.1 Occupied bandwidth limits
Assigned frequency, | Modulation envelope reference points*, Maximum allowed bandwidth,
MHz dBc kHz
2305.0 — 2320.0 26 NA
2345.0 — 2350.0
* - Modulation envelope reference points are provided in terms of attenuation below the unmodulated carrier.
7.2.2  Test procedure
7.2.2.1 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 unmodulated carrier and the reference peak power level was measured.
7.2.2.3 The EUT was set to transmit the normally modulated carrier.
7.2.2.4 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

> A rum
EUT ttenuator ! Spectru
Antenna output - analyzer
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Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance -
Date: 5/22/2011 verdict: PASS
Temperature: 22.6 °C Air Pressure: 1012 hPa Relative Humidity: 44 % | Power Supply: 48 VDC

Remarks:

Table 7.2.2 Occupied bandwidth test results

DETECTOR USED: Peak hold
RESOLUTION BANDWIDTH: 36 kHz
VIDEO BANDWIDTH: 110 kHz
MODULATION ENVELOPE REFERENCE POINTS: 26 dBc
MODULATION: OFDM
MODULATING SIGNAL: PRBS
EBW: 3.5 MHz
Carrier frequency, MHz | Occupied bandwidth, kHz | Limit, kHz | Margin, kHz | Verdict
QPSK 4 Mbps
2316.75 3403.0 NA NA Pass
2348.25 3403.0 NA NA Pass
64QAM 14 Mbps
2316.75 3403.0 NA NA Pass
2348.25 3378.0 NA NA Pass

Reference numbers of test equipment used

[ HL2953 | HL3787

| HL3818

Full description is given in Appendix A.
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Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance -
Date: 5/22/2011 verdict: PASS
Temperature: 22.6 °C Air Pressure: 1012 hPa Relative Humidity: 44 % | Power Supply: 48 VDC

Remarks:

Plot 7.2.1 Occupied bandwidth test result at low frequency, 3.5 MHz EBW, QPSK

a5 Agilent

Ref 38 dBm Atten 18 JB

@ R

#Huy

Log <
16

dB/

Dffst

40.4
dB

PRug

Hl 52

Center 2.316 750 GHz
#Res BH 36 kHz VBH 110 kHz
Occupied Bandwidth

3.2474 MHz

Transmit Freq Error  -2.587 kHz
Occupied Bandwidth  3.483 MHz*

" Span 5 MHz
#3neep 200 ms (1081 pts)

Occ BH X Pwr 93.90 %
% dB 26,00 dB

Plot 7.2.2 Occupied bandwidth test result at high frequency, 3.5 MHz EBW, QPSK

55 Agilent

Ref 38 dBm Atten 18 JB

QR

#Avg

Log £
18

dB/

Offst

48.4
dB

PRug

Hl s2

Center 2.348 258 GHz
#hes BH 36 kHz VEH 110 kHz
Occupied Bandwidth

3.2472 MHz

Transmit Freq Error  -653.004 Hz
Occupied BandwWidth  3.483 MHz¥

" Span 5 MHz
#3wesp 200 ms (1001 prs)

Occ BH % Pwr 99.00 X
® dB  -26.008 dB
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Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance -
Date: 5/22/2011 verdict: PASS
Temperature: 22.6 °C Air Pressure: 1012 hPa Relative Humidity: 44 % | Power Supply: 48 VDC

Remarks:

Plot 7.2.3 Occupied bandwidth test results at low frequency, 3.5 MHz EBW, 64QAM

3% Agilent

QR

Ref 38 dBm Atten 18 dB

#Avg |

Log = I
18

dB/

Offst 5

48.4
dB

PRug

Hl 32

Center 2.316 750 GHz

#Res BH 36 kHz

Occupied Bandwidth
3.2497 MHz

Transmit Freq Error  -1.754 kHz
Occupied BandwWidth  3.483 MHz¥

. Span 5§ MHz
UBH 116 kHz #3weep 200 ms (10@1 pts)

Occ BH % Pwr 99.00 %
® dB  -26.008 dB

Plot 7.2.4 Occupied bandwidth test results at high frequency, 3.5 MHz EBW, 64QAM

3% Agilent

QR

Ref 38 dBm Atten 18 dB

#Avg

Log ;|
18 b

dB/

Offst N

48.4
dB

RBH

-36.8 kHz

PRug

Hl 32

Center 2.343 250 GHz

#Res BH 36 kHz

Occupied Bandwidth
3.2487 MHz

Transmit Freq Error  499.414 Hz
Occupied Bandwidth  3.378 MHz¥

. Span 5§ MHz
UBH 116 kHz #3weep 200 ms (10@1 pts)

Occ BH % Pwr 99.00 %
® dB  -26.008 dB
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Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Emission mask

Test procedure:

47 CFR, Sections2.1051, Section 27.53 (5)

Test mode:

Compliance

Date:

5/23/2011

Verdict:

PASS

Temperature: 23.6 °C

Air Pressure: 1013 hPa

Relative Humidity: 47 %

| Power Supply: 48 VDC

Remarks:

7.3  Emission mask test
7.3.1 General
This test was performed to measure emission mask at RF antenna connector. Specification test limits are given in
Table 7.3.1.
Table 7.3.1 Emission mask limits
Channel Frequency range Attenuationdtéilow carrier, Limit, dBm
Channel bandwidth 3.5 MHz
Below 2285.0 75 + 10Log (P*) -45.0
2287.5 72 + 10Log (P*) -42.0
2300.0 70 + 10Log (P*) -40.0
2316.75 2305.0 43 + 10Log (P*) -13.0
2305.0 — 2320.0 43 + 10Log (P¥) -13.0
2320.0 — 2345.0 75 + 10Log (P*) -45.0
2320.0 — 2345.0 75 + 10Log (P*) -45.0
2345.0 — 2360.0 43 + 10Log (P*) -13.0
2360.0 43 + 10Log (P*) -13.0
2348.25 2362.5 55 + 10Log (P*) -25.0
2365.0 70 + 10Log (P*) -40.0
2367.5 72 + 10Log (P*) -42.0
Above 2370.0 75 + 10Log (P*) -45.0
* - P is a transmitter output power in watts.
7.3.2  Test procedure
7.3.2.1 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 as provided in the associated plots.
7.3.2.3 The worst case results are provided in the associated tables and shown in the associated plots.
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Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Emission mask

Test procedure:

47 CFR, Sections2.1051, Section 27.53 (5)

Test mode: Compliance -
Date: 5/23/2011 verdict: PASS
Temperature: 23.6 °C Air Pressure: 1013 hPa Relative Humidity: 47 % | Power Supply: 48 VDC

Remarks:

EUT

Figure 7.3.1 Emission mask test setup

v

Attenuator

Spectrum

analyzer
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Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Emission mask

Test procedure:

47 CFR, Sections2.1051, Section 27.53 (5)

Test mode:

Compliance

Date:

5/23/2011

Verdict:

PASS

Temperature: 23.6 °C

Air Pressure: 1013 hPa

Relative Humidity: 47 %

| Power Supply: 48 VDC

Remarks:

Table 7.3.2 Spurious emission at the band edges test results (single output)

ASSIGNED FREQUENCY RANGE:

2315.0 — 2320.0 MHz; 2345.0 — 2350.0 MHz

RBW: 100 kHz
DETECTOR USED: Average
VIDEO BANDWIDTH: = Resolution bandwidth
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
MODULATION: QPSK, 64QAM
EBW: 3.5MHz
Frequenc SA reading, dBm SA reading, dBm Integration N .
offscn‘at, MHyz low ragge high ragnge R [ Bvs, kHz i, G2 Ve
Low carrier frequency 2316.75 MHz, QPSK
2313.955 -23.12 NA 100 1000 -13.0
2314.998 -24.65 NA 36 NA -13.0 Pass
2320.079 NA -53.12 36 NA -45.0
2321.500 NA -48.80 100 1000 -45.0
Low carrier frequency 2316.75 MHz, 64QAM
2313.991 -22.99 NA 100 1000 -13.0
2314.998 -24.65 NA 36 NA -13.0 Pass
2320.039 NA -54.49 36 NA -45.0
2321.500 NA -49.23 100 1000 -45.0
High carrier frequency 2348.25 MHz, QPS
2343.500 -49.19 NA 36 1000 -45.0
2344.981 -53.88 NA 36 NA -45.0
2350.002 NA -23.82 36 NA -13.0 Pass
2351.009 NA -21.84 100 1000 -13.0
2363.810 NA -48.42 100 1000 -45.0
High carrier frequency 2348.25 MHz, 64QAM
2343.500 -48.68 NA 36 1000 -45.0
2344.953 -55.82 NA 36 NA -45.0 Pass
2350.002 NA -23.62 36 NA -13.0
2351.189 NA -22.91 100 1000 -13.0
Reference numbers of test equipment used
[ HL3206 | HL3301 | HL3302 | HL3818 | HL3868 | HL3901 |

Full description is given in Appendix A.
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Date of Issue: 6/1/2011
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Test specification: Section 27.53(a)(1), Emission mask

Test procedure: 47 CFR, Sections2.1051, Section 27.53 (5)

Test mode: Compliance -

Date: 5/23/2011 verdict: PASS
Temperature: 23.6 °C Air Pressure: 1013 hPa Relative Humidity: 47 % | Power Supply: 48 VDC
Remarks:

Table 7.3.3 Spurious emission at the band edges test results (combined output)

ASSIGNED FREQUENCY RANGE:
RBW:

2315.0 — 2320.0 MHz; 2345.0 — 2350.0 MHz
100 kHz

DETECTOR USED: Average
VIDEO BANDWIDTH: > Resolution bandwidth
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
MODULATION: QPSK, 64QAM
EBW: 3.5MHz
Frequency, Low _band SA Low band test High_band SA | High band test RBW, Integration Limit, verdict
MHz reading, dBm result, dBm* reading, dBm result, dBm** kHz BW, kHz dBm
Low carrier frequency 2316.75 MHz QPSK
2313.955 -23.12 -20.12 NA NA 100 1000 -13.0
2314.998 -24.65 -21.65 NA NA 36 NA -13.0 Pass
2320.079 NA NA -53.12 -50.12 36 NA -45.0
2321.500 NA NA -48.80 -45.80 100 1000 -45.0
Low carrier frequency 2316.75 MHz 64QAM
2313.991 -22.99 -19.99 NA NA 100 1000 -13.0
2314.998 -24.65 -21.65 NA NA 36 NA -13.0 Pass
2320.039 NA NA -54.49 -51.49 36 NA -45.0
2321.500 NA NA -49.23 -46.23 100 1000 -45.0
High carrier frequency 2348.25 MHz QPSK
2343.500 -49.19 -46.19 NA NA 100 1000 -45.0
2344.981 -53.88 -50.88 NA NA 36 NA -45.0
2350.002 NA NA -23.82 -20.82 36 NA -13.0 Pass
2351.009 NA NA -21.84 -18.84 100 1000 -13.0
2363.810 NA NA -48.42 -45.42 1000 NA -45.0
High carrier frequency 2348.25 MHz 64QAM
2343.500 -48.68 -45.68 NA NA 100 1000 -45.0
2344.953 -55.82 -52.82 NA NA 36 NA -45.0 Pass
2350.002 NA NA -23.62 -20.62 36 NA -13.0
2351.189 NA NA -22.91 -19.91 100 1000 -13.0
* - Low band test result = Low band SA Reading + 10log(2)
** - High band test result = High band SA Reading + 10log(2)
Reference numbers of test equipment used
[ HL3206 | HL3301 | HL3302 | HL3818 [ HL3868 | HL3901 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Emission mask

Test procedure:

47 CFR, Sections2.1051, Section 27.53 (5)

Test mode: Compliance

Date: 5/23/2011 verdict: PASS
Temperature: 23.6 °C Air Pressure: 1013 hPa Relative Humidity: 47 % | Power Supply: 48 VDC
Remarks:

Plot 7.3.1 Emission mask test results at low carrier frequency in frequency range 2285-2305 MHz (single output)

OPERATING FREQUENCY RANGE:

2315.0 — 2320.0 MHz

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 4 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
3 Agilent @ R
Mkrl 2.384 98 GHz
Ref -3@ dBm #fitten 8 dB -58.55 dBm
#Avg
Log
16
dB/
Dffst
16.4
B . " o
D ; |Marker
den |2.304980000 GHz
phug |~58.55 dBm
Wl $2
53 FC
A AA
£(:
#FTun
Swp
Start 2.285700 GHz Stop 2.305 8@ GHz
#Res BH 100 kHz VB 1 MHz #3weep 1 s (1601 pts)

Test result = SA reading +10*log(1MHz/RBW) = -58.55 + 10 = -48.55 dBm

Plot 7.3.2 Emission mask test results at low carrier frequency in frequency range 2305-2314 MHz (single output)

OPERATING FREQUENCY RANGE:

2315.0 — 2320.0 MHz

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 4 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
i Agilent @R
y Mkrl 2.313 955 GHz
Ref @ dBm #Atten 8 dB -33.12 dBm
#Avg
Log
14
dB/
Offst
48.4
dB 1
Do |Marker
dBn |2.313955000 GHz |
PAvg [-33.12 dBm
Wl 82 | s ind
53 FS
A AR
£0H:
#FTun
Swn
Start 2.385 808 GHz Stop 2.314 000 GHz
#Res BH 100 kHz VBH 1 MHz #Sweep 200 ms (1061 prsd

Test result = SA reading +10*log(1MHz/RBW) = -33.12 + 10 = -23.12 dBm
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Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Emission mask

Test procedure:

47 CFR, Sections2.1051, Section 27.53 (5)

Test mode: Compliance -

Date: 5/23/2011 Verdict: PASS
Temperature: 23.6 °C Air Pressure: 1013 hPa Relative Humidity: 47 % | Power Supply: 48 VDC
Remarks:

Plot 7.3.3 Emission mask test results at low carrier frequency in frequency range 2314-2321 MHz (single output)

OPERATING FREQUENCY RANGE:

2315.0 — 2320.0 MHz

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 4 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Low band edge High band edge
% Agilent o R 3 Agilent <R
Mkrl 2.314 998 GHz Mirl 2326 879 GHz
Ref -18 dBm #Atten § dB -24.65 dBm  Ref -30 dBm #Atten @ dB -53.12 dBm
#fug #Hug
Log Log
16 18
B/ 1} ds/ 1
Wi R PO T - i A S ,
pa |y . iy b i bt 4B o jl! ¥ i e T
D g |Marker P, |Marker
dn |2.314998008 GHz dBn |2.320@79800 GHz
PAvg |-24.65 cdBm Pava |-53.12 dBm
HL $2 HI 82
S3 FS 53 FS
A AR A AA
£0fh £010
#FTun #FTun
Sup Swp
Start 2.314 098 GHz Stop 2.315 968G GHz  Start 2.320 089 GHz Stop 2.321 @88 GHz
#Res BH 36 kHz YBH 368 kHz #Sweep 1 5 (1001 pts)  #Res BH 36 kHz VBH 368 kHz #Sweep 1 5 (1001 pts)

Plot 7.3.4 Emission mask test results at low carrier frequency in frequency range 2321-2345 MHz (single output)

OPERATING FREQUENCY RANGE:

2315.0 — 2320.0 MHz

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 4 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
% Agilent o R 3% Agilent <R
Ref -20 dBm #Atten § dB Ref —28 dBm #Htten @ dB
#fug Avg
Log og
18 ]
dB/ B/
Offst fist
48.4 i P 0.4 j h
U T R T i ot [ T T L U U A P T
Dl | |
-45.8 Start 11 45.9
&' [2.321000000 GHz i
PAvg 2l
Ml 52 1 52
Start 2.321 008 GHz Stop 2.345 000 GHz Start 2.321 000 GHz Stop 2.345 000 GHz
#Res BH 36 kHz VBH 368 kHz Sweep 54.87 ms (1001 pts) #Res BH 36 kHz VYBH 368 kHz Sweep 54.07 ms (1001 pts)
RMS Results Froq 0ffeet  Ref B dBc Lower ggy dec Upper ygy RMS Results Froq 0ffeet  Ref Bl dBe Lower ggy dBe UpPer g
Carrier Power 1,588 MHz 1.888 MHz  8.39 49.38  0.85 -48.71 Carrier Power  7.588 MHz ~ 1.888 MHz -B.85 -48.24 -1.88 58.26
-49,77 dBn /  2.588 MHz 1.888 MHz -B.13 49.95  8.48 -48.29 -40.18 dBm /  0.58@ MHz 1.888 MHz  B.32 -48.86  -B.72 49.98
3.588 MHz  1.888 MHz -B.79 58.56  0.38 -48.47 9.588 MHz  1.888 MHz -B.13 -48.31 -8.37 49.55
1BBOBA MHZ e s 1668 e 823 5688 0.22 -48.55 188008 1Mz ol e 1088 it -9.58 -48.76 Bl 49.87
5580 MHz  1.888 MHz 8.1 49,86 0.35 —48.42 11.58 MHz  1.888 MHz  B.38 -48.88  -B.E1 49,60
6.580 MHz 1.880 MHz  @.45 -49.32 013 -49.64
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Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Emission mask

Test procedure:

47 CFR, Sections2.1051, Section 27.53 (5)

Test mode: Compliance -

Date: 5/23/2011 Verdict: PASS
Temperature: 23.6 °C Air Pressure: 1013 hPa Relative Humidity: 47 % | Power Supply: 48 VDC
Remarks:

Plot 7.3.5 Emission mask test results at high carrier frequency in frequency range 2320-2344 MHz (single output)

OPERATING FREQUENCY RANGE:

2345.0 — 2350.0 MHz

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 4 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
% Agilent @ R % Agilent @ R
Ref -28 dBm #Atten B dB Ret —28 dBm #ftten @ dB
#Avy Avg
Log 0g
18 @
dB/ B/
Offst ffst
Bk e e i s e, O e o e S e |
ol |
-45.8 45.9
dBm Bm
PAvg Avg
HL $2 1 52
Start 2.320 066 GHz Stop 2.344 @06 GHz Start 2.320 698 GHz Brop 2.344 090 GHz
#Res BH 36 kHz VBH 368 kHz #Sweep 200 ms (1601 pts) #Res BH 36 kHz VBH 368 kHz #5weep 200 ms (1061 prs)
RHMS Results rreq 0ffser  Ref BW dBc Lower gy dBe Upper yop RMS Results rreq 0ffser  Ref BW dBe Lower gy dpc Unper yoy
Carrier Fower  1.5@6 MHz  1.880 MHz  -8.37 -5A.B7  -a.1% -49.86 Carrier Fover 7,560 MHz  1.888 MHz -@.31 .88 -49.47
-49.71 dBm /  2.588 MHz 1.808 MHz -6.82 -09.73 8.3l -49.40 -40.55 dBw /  8.508 MHz 1.808 MHz .15 8.85 -43.58
L 7w e v R L i R bk Tam

5.500 MHz  1.888 MHz -B.86 -19.76 8.8 -49.53 11.58 MHz  1.888 MHz -8.46 8.37 -49.18

6.588 MHz 1.888 MHz -B.81 -49.72 8BS -49.56

Plot 7.3.6 Emission mask test results at high carrier frequency in frequency range 2344-2351 MHz (single output)

OPERATING FREQUENCY RANGE:
DETECTOR USED:

MODULATION:

MODULATING SIGNAL:

BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:
Low band edge

2344.0 — 2351.0 MHz
Average

QPSK

PRBS

4 Mbps

Maximum

High band edge

% Agilent @ R # Agilent @ R

Mkrl 2.344 931 GHz Mkrl 2.358 882 CHz
Ref -28 dBm #Atten B dB -53.38 dBm Ref @ dBm #ftten B dB -23.82 dBm
#Avg *Avy
Log Log
10 18
dB/ dB/
s i
& 1 & [

L e

o, [Marker - ) O . o, , [Marker R s il T
dan [2.344981000 GHz"" ' ‘ daem [2.350002000 GHz

PAvg 1-53.88 dBm

Prvg |-23.82 dBm

Ml $2 ML 82
53 FS 53 FS
A AR A AR
£ £
#FTun #FTun
Swp Swp

Start 2.344 900 GHz
#Res BH 36 kHz

Stop 2.345 806 GHz

VEH 368 kHz #3weep 1 5 (1001 pts)

Start 2.350 900 GHz
#Res BH 36 kHz

VBH 360 kHz

Stop 2.351 908 GHz
#Sveep 1 s (1001 pts)
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Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Emission mask

Test procedure:

47 CFR, Sections2.1051, Section 27.53 (5)

Test mode: Compliance

Date: 5/23/2011 verdict: PASS
Temperature: 23.6 °C Air Pressure: 1013 hPa Relative Humidity: 47 % | Power Supply: 48 VDC
Remarks:

Plot 7.3.7 Emission mask test results at high carrier frequency in frequency range 2351-2360 MHz (single output)

OPERATING FREQUENCY RANGE:

2345.0 — 2350.0 MHz

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 4 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
3 Agilent O R
Aot Mkrl 2.351 609 GHz
Ref @ dBm #ftten @ dB -31.84 dBm
#hvg
Lag
18
dB/
Offst
40.4
dB
b g [Marker
den |2.351009008 GHz
Pava |-31.84 cBm
Ml 52 l
53 FS
A AA
£
#FTun
Swp
Start 2.351 099 GHz Btop 2.360 090 GHz
#Res BH 166 kHz VBH 1 MHz #Sweep 200 ms (1001 pts)

Test result = SA reading +10*log(1MHz/RBW) = -31.84 + 10 = -21.84 dBm

Plot 7.3.8 Emission mask test results at high carrier frequency in frequency range 2360-2370 MHz (single output)

OPERATING FREQUENCY RANGE:

2345.0 — 2350.0 MHz

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 4 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
3 Agilent @ R
Mkrl 2.363 81 GHz
Ref -38 dBm #fAtten @ dB -58.42 dBm
#Avg
Log
14
dB/
o :
) 2
O, |Marker
am (2363810000 GHz
piva |-58.42 dBm
HL 52
53 FS
A AR
£
#FTun
Swp
Start 2.360 89 GHz Stop 2.378 00 GHz
#Res BH 166 kHz VBH 1 MHz #5weep 1 s (1001 pts)

Test result = SA reading +10*log(1MHz/RBW) = -58.42 + 10 = -48.42 dBm
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Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Emission mask

Test procedure:

47 CFR, Sections2.1051, Section 27.53 (5)

Test mode: Compliance

Date: 5/23/2011 verdict: PASS
Temperature: 23.6 °C Air Pressure: 1013 hPa Relative Humidity: 47 % | Power Supply: 48 VDC
Remarks:

Plot 7.3.9 Emission mask test results at low carrier frequency in frequency range 2285-2305 MHz (single output)

OPERATING FREQUENCY RANGE:

2315.0 — 2320.0 MHz

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 14 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
% Agilen o R
At Mkrl 2.305 8@ GHz
Ref -3@ dBm #Atten @ dB -58.53 dBm
#hvg
Log
18
dB/
Offst
16.4
[ ST - " =
P o |Marker
dEn | 2.305000008 GHz
PAvg |-58.53 dBm
Ml 52
S3 FS
A AA
£
#FTun
Swp
Start 2.285 00 GHz Stop 2.305 @0 GHz
#Res BH 168 kHz YBH 1 MHz #3weep 1 s (1001 pts)

Test result = SA reading +10*log(1MHz/RBW) = -58.53 + 10 = -48.53 dBm

Plot 7.3.10 Emission mask test results at low carrier frequency in frequency range 2305-2314 MHz (single output)

OPERATING FREQUENCY RANGE:

2315.0 — 2320.0 MHz

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 14 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
% Agilent O R
Mkrl 2.313 991 GHz
Ref @ dBm #Atten @ dB -32.99 dBm
#Avg
Log
18
dB/
Offst
40.4
1B
T}‘B o [Marker
dbn [2.313991000 GHz
PAvg |-32.99 dBm
HL S2 | ______
83 F3
A AR
£
#FTun
Snp
Start 2.305 069 GHz Stop 2.314 800 GAz
#Res BH 168 kHz VEH 1 MHz #Sneep 200 ms (1001 prs)

Test result = SA reading +10*log(1MHz/RBW) = -32.99 + 10 = -22.99 dBm
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Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Emission mask

Test procedure:

47 CFR, Sections2.1051, Section 27.53 (5)

Test mode: Compliance -

Date: 5/23/2011 Verdict: PASS
Temperature: 23.6 °C Air Pressure: 1013 hPa Relative Humidity: 47 % | Power Supply: 48 VDC
Remarks:

Plot 7.3.11 Emission mask test results at low carrier frequency in frequency range 2314-2321 MHz (single output)

OPERATING FREQUENCY RANGE:

2315.0 — 2320.0 MHz

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 14 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Low band edge High band edge
% Agilent o R 3 Agilent <R
Mkrl 2.314 998 GHz Mirl 2326 B39 GHz
Ref -18 dBm #Atten § dB -24.65 dBm  Ref -30 dBm #Atten @ dB -54.49 dBm
#Avg #Aug
Log Log
18 18
B/ l} B/
b el s
. | — b A=t i it ey g sy
D g |Marker P, |Marker
& |2.314998000 GHz dBn | 2.320@39000 GHz
PAvg |-24.65 dBm pAva |-54.49 dBm
HL $2 HI 82
53 F§ 53 F$
A AR A AA
£(f) £010
#FTun #FTun
Sup Swp
Start 2.314 098 GHz Stop 2.315 968G GHz  Start 2.320 089 GHz Stop 2.321 006 GHz
#Res BH 36 kHz YBH 368 kHz #Sweep 1 5 (1001 pts)  #Res BH 36 kHz VBH 368 kHz #Sweep 1 5 (1001 pts)

Plot 7.3.12 Emission mask test results at low carrier frequency in frequency range 2321-2345 MHz (single output)

OPERATING FREQUENCY RANGE:

2315.0 - 2320.0 MHz

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 14 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
% Agilent @ R % Agilent @ R
Ref -28 dBm #ftten 8 dB Ret —28 dBm #Atten @ dB
¥Avg Avy
Log 0g
18 @
dB/ B/
Offst ) ffst
40.4 i 0.4 Tl m TSR} TRRERYY EYIWTIRS ATRTRTRY| ; N
w o e T h I O T G T e v, St A
ol |
-45.8 45.9
dBm Bm
PAvg Avg
HL $2 1 52
Start 2.321 006 GHz Brop 2.345 080 GHz Start 2.321 608 GHz Stop 2.345 @06 GHz
#Res BH 36 kHz VBH 368 kHz Sweep 54.07 ms (1091 ps) #Res BH 36 kHz VB 368 kHz #3neen 200 ms (1BA1 prs)
RHMS Results rreq 0ffeer  Ref BW dpc Lower gop dpc Unper yoy RMS Results rreq 0ffser  Ref BW dBe Lower gpy dpe Upper ypy
Carrier Power 1,500 MHz 1.880 MHz  @.48 -49.3 D57 -49.28 Carrier Fower  7.508 MHz 1.888 MHz  0.91 -48.71  -B.46 58.18
-49.85 dBn s 2.500 MHz 1.880 MHz = @.34 -43.50 01§ -43.62 -49.71 dBw /  6.508 MHz 1.888 MHz  0.83 -48.63  -B.21 49.92
SCDE R R s Dwws el mw gy e

5.500 MHz  1.888 MHz = 8.17 4958 -0.47 -56.32 11.58 MHz  1.808 MHz  8.49 -49.23  -8.27 49.98

6.588 MHz 1.888 MHz -B.52 58.37  8.27 -48.57
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Test specification:

Section 27.53(a)(1), Emission mask

Test procedure:

47 CFR, Sections2.1051, Section 27.53 (5)

Test mode: Compliance -

Date: 5/23/2011 Verdict: PASS
Temperature: 23.6 °C Air Pressure: 1013 hPa Relative Humidity: 47 % | Power Supply: 48 VDC
Remarks:

Plot 7.3.13 Emission mask test results at high carrier frequency in frequency range 2320-2344 MHz (single output)

OPERATING FREQUENCY RANGE:

2345.0 — 2350.0 MHz

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 14 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
3% Agilent @ R % Agilent @ R
Ref -26 dBm #Htten B dB Ref -26 dBm #Atten @ dB
#Avg #Avg
Lag Lag
1a 1a
dB/ B/
Offst ffst
3%’4 et e et et T Wi LRk At L e e 42'4 M i Rkl i s L) A I etk ek
u} Dl
-45.0 —45.0
dBm Bm
PRvg PRvg
Hl 52 1 52
Start 2.320 089 GHz Stop 2.344 088 GHz Start 2.320 890 GHz Stop 2.344 088 GHz
#Res BH 36 kHz VBH 368 kHz #Sweep 200 ms (1081 pts) #Res BH 36 kHz YBH 368 kHz #Sueep 200 ms (10081 pts)
RMS Results Freq 0ffset  Ref BW  dBc Lo%er ggn dgc UPPer geq RMS Results Freq Dffset  Ref B dBc LO¥er dgn dic Upper g
Carrier Power 1,588 MHz  1.888 MHz -B.28 -40.77  -B.1@ 49.67 Carrier Power 7,508 MHz  1.088 MHz -B.54 -5A.24  -B.48 58.08
-49.58 dBm /  2.580 MHz  1.868 MHz -8.1@ -49.68 -B.28 49.77 -49.80 dBm /  B.588 MHz 1.888 MHz -B.59 -5a.48  -B.1A 49.76
106606 MHz 3508 MHz  1.096 MHz 6.3 49,45 -8.34 -49.92 190880 MHe  0.586 MHz  1.608 MHz -9.22 -49.82  -0.96 40,66
4.508 MHz  1.088 MHz -G48 -£A.65  0.2@ -49.38 16.56 MHz  1.868 MHz -6.18 49,78 B.27 48,33
5.508 MHz  1.888 MHz  -B.31 -49.89  -B.15 48.72 11.58 MHz  1.868 MHz  -6.25 -49.85  8.92 48,68
6.508 MHz  1.888 MHz -B.45 -5a.82  B.29 49.29

Plot 7.3.14 Emission mask test results at high carrier frequency in frequency range 2344-2351 MHz (single output)

OPERATING FREQUENCY RANGE:

2345.0 — 2350.0 MHz

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 14 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Low band edge High band edge
& Agilent @R 5 Agilent QR
Mkrl 2.344 953 GHz Mkrl 2.350 982 GHz
Ref -28 dBm #fAtten @ dB -55.82 dBm  Ref @ dBm #ftten B dB —23.62 dBm
#Avy #Avy
Log Log
16 1a
dB/ dB/
i i
) | ”\M
O, [Marker | FRSPTRN FPR CY N O T | g adaiL b
dBn [2.344953000 GHz| dBn |2.350002000 GHz
pavg |-55.82 dBm Pava |-23.62 dBm
[ WL 52
53 FC $3 F3
A AR A AA
£(f2 £
#FTun #FTun
Shp Swp
Start 2.344 800 GHz Stop 2.345 @00 GHz  Start 2.350 000 GHz Stop 2.351 006 GHz
#Res BH 36 kHz VEH 360 kHz #Sweep 1 5 (1001 pts)  #*Res BH 36 kHz VBH 368 kHz #Swesp 1 5 (1001 prs)
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Date: 5/23/2011 verdict: PASS
Temperature: 23.6 °C Air Pressure: 1013 hPa Relative Humidity: 47 % | Power Supply: 48 VDC
Remarks:

Plot 7.3.15 Emission mask test results at high carrier frequency in frequency range 2351-2360 MHz (single output)

OPERATING FREQUENCY RANGE:

2345.0 — 2350.0 MHz

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 14 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
s Agilen O R
Aot Mkrl 2.351 189 GHz
Ref @ dBm #ftten @ dB -32.91 dBm
#hvg
Lag
18
dB/
Offst
40.4
dB s
b g (Marker
den |2.351189808 GHz
Pava |-32.91 cdBm
Ml 52 sk e o
53 FS
A AA
£
#FTun
Swp
Start 2.351 099 GHz Btop 2.360 090 GHz
#Res BH 166 kHz VBH 1 MHz #Sweep 200 ms (1001 pts)

Test result = SA reading +10*log(1MHz/RBW) = -32.91 + 10 = -22.91 dBm

Plot 7.3.16 Emission mask test results at high carrier frequency in frequency range 2360-2370 MHz (single output)

OPERATING FREQUENCY RANGE:

2345.0 — 2350.0 MHz

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 14 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
3 Agilent @ R
Mkrl 2.368 83 GHz
Ref =38 dBm #ftten 8 dB -58.36 dBm
#Avg
Log
16
dB/
Offst
494 1
dB
O, |Marker
dan 2360030000 GHz
pAva |-58.36 dBm
ML 82
53 FS
A AR
£
#FTun
Swp
Start 2,350 00 Gl1z Ston 2.370 00 GHz
#Res BH 166 kHz VBH 1 MHz #5weep 1 s (1001 pts)

Test result = SA reading +10*log(1MHz/RBW) = -58.36 = -48.36 dBm
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HERMON LABORATORIES

Test specification: Section 27.53(a)(1), Radiated spurious emissions

Test procedure: 47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance Verdict: PASS

Date:

5/24/2011 - 5/25/2011

Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC

Remarks:

7.4

7.4.1

7.4.2

7.4.21
7.4.2.2

7.4.2.3

7.4.3

7431
7.4.3.2

7.4.33

7.4.4

7.4.4.1
7.4.4.2

7.4.43
7444
7445

7.4.4.6
7447

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(puV/m)***

2305 -2320 x
2345 - 2360 43+10logP -13 82.2

0.009 — 10th harmonic 75+10logP™** -45 50.2

* - Excluding the in band emission within £ 250 % of the authorized bandwidth from the carrier

** - P is a 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.

Test procedure for substitution ERP measurements of spurious

The test equipment was set up as shown in Figure 7.4.3 and energized.

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

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

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

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

The above procedure was repeated at the rest of investigated frequencies.

The worst test results (the lowest margins) were recorded in Table 7.4.3 and shown in the associated plots.
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Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date:

5/24/2011 - 5/25/2011

Verdict:

PASS

Temperature: 23.2 °C

Air Pressure: 1014 hPa

Relative Humidity: 45 %

| Power Supply: 48 VDC

Remarks:

Figure 7.4.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band
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Figure 7.4.2 Setup for spurious emission field strength measurements above 30 MHz
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Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance -

Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:

Figure 7.4.3 Setup for substitution ERP measurements of spurious
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Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification: Section 27.53(a)(1), Radiated spurious emissions
Test procedure: 47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12
Test mode: Compliance -
Date: 5/24/2011 - 5/25/2011 verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Table 7.4.2 Spurious emission field strength test results
ASSIGNED FREQUENCY RANGE: 2315.0 — 2320.0 MHz; 2345.0 — 2350.0 MHz
TEST DISTANCE: 3m
TEST SITE: Semi anechoic chamber
EUT HEIGHT: 0.8 m
INVESTIGATED FREQUENCY RANGE: 0.009 — 24000 MHz
DETECTOR USED: Peak

VIDEO BANDWIDTH:

> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)

MODULATION: 64QAM

MODULATING SIGNAL: PRBS

BIT RATE: 14 Mbps

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(pVv/m) dB(unVv/m) dB* kHz polarization height, m degrees
Low carrier frequency 2316.75 MHz
30.1647 37.3 50.2 -12.90 120 Vert 1.0 104
205.5826 37.8 50.2 -12.40 120 Hor 1.4 234
299.1418 38.9 50.2 -11.30 120 Hor 1.0 354
599.9952 48.9 50.2 -1.30 120 Vert 1.0 253
666.6618 43.5 50.2 -6.70 120 Vert 1.05 200
1199.500 42.65 50.2 -7.55 1000 Vert 1.0 181
2604.760 41.91 50.2 -8.29 1000 Vert 1.0 181
4633.580 48.73 50.2 -1.47 1000 Vert 1.2 176
5269.488 46.25 50.2 -3.95 1000 Vert 1.4 322
6949.920 39.83 50.2 -10.37 1000 Vert 1.0 0
13900.55 4417 50.2 -6.03 1000 Vert 1.0 0
High carrier frequency 2348.25 MHz

30.2052 411 50.2 -9.10 120 Vert 1.0 0
205.6254 37.0 50.2 -13.20 120 Hor 14 234
299.1398 39.6 50.2 -10.60 120 Hor 1.0 354
599.9964 46.9 50.2 -3.30 120 Vert 1.0 247
666.6608 43.2 50.2 -7.00 120 Vert 1.1 200
1199.500 42.65 50.2 -7.55 1000 Vert 1.0 181
2636.214 43.54 50.2 -6.66 1000 Vert 1.2 316
4696.100 46.30 50.2 -3.90 1000 Vert 1.4 322
7044.530 41.00 50.2 -9.20 1000 Vert 1.2 176
14089.530 47.50 50.2 -2.70 1000 Vert 1.0 0

*- Margin = Field strength of spurious — calculated field strength limit.
**. EUT front panel refers to 0 degrees position of turntable.
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Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date:

5/24/2011 - 5/25/2011

Verdict: PASS

Temperature: 23.2 °C

Air Pressure: 1014 hPa

Relative Humidity: 45% [ Power Supply: 48 VDC

Remarks:

Table 7.4.3 Substitution ERP of spurious test results

ASSIGNED FREQUENCY RANGE:

TEST SITE:

TEST DISTANCE:
SUBSTITUTION ANTENNA HEIGHT:
DETECTOR USED:

VIDEO BANDWIDTH:
SUBSTITUTION ANTENNA TYPE:

2315.0 — 2320.0 MHz; 2345.0 — 2350.0 MHz
Semi anechoic chamber

3m

0.8 m

Peak

> Resolution bandwidth

Tunable dipole (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)

Frequency, stfnalﬁigcjth RBW, Antenna RFgl:atr;)elzjrtator Ant gain, |Cable loss,| ERP, Limit, Margin, Verdict
MHz : kHz |polarization ’ dBd dB dBm dBc dB*
dB(nVv/m) dBm
Low carrier frequency 2316.75 MHz
30.1647 373 120 Vert -60.04 -0.51 0.18 -60.73 -45.00 -15.73 Pass
205.5826 37.8 120 Hor -59.34 -0.28 0.45 -60.07 -45.00 -15.07 Pass
299.1418 38.9 120 Hor -57.53 -0.90 0.53 -58.96 -45.00 -13.96 Pass
599.9952 48.9 120 Vert -48.04 -0.59 0.68 -49.31 -45.00 -4.31 Pass
666.6618 43.5 120 Vert -52.16 -0.80 0.72 -53.68 -45.00 -8.68 Pass
1199.500 42.65 1000 Vert -59.22 5.07 0.98 -55.13 -45.00 -10.13 Pass
2604.760 41.91 1000 Vert -61.63 7.14 1.53 -56.02 -45.00 -11.02 Pass
4633.580 48.73 1000 Vert -55.15 8.18 2.09 -49.06 -45.00 -4.06 Pass
5269.488 46.25 1000 Vert -57.71 8.06 2.18 -51.83 -45.00 -6.83 Pass
6949.920 39.83 1000 Vert -63.79 8.70 2.63 -57.72 -45.00 -12.72 Pass
13900.55 4417 1000 Vert -58.84 8.89 3.89 -53.84 -45.00 -8.84 Pass
High carrier frequency 2348.25 MHz
30.2052 411 120 Vert -56.24 -0.50 0.18 -56.92 -45.00 -11.92 Pass
205.6254 37.0 120 Hor -60.14 -0.28 0.45 -60.87 -45.00 -15.87 Pass
299.1398 39.6 120 Hor -56.83 -0.90 0.53 -58.26 -45.00 -13.26 Pass
599.9964 46.9 120 Vert -50.04 -0.59 0.68 -51.31 -45.00 -6.31 Pass
666.6608 43.2 120 Vert -52.46 -0.80 0.72 -53.98 -45.00 -8.98 Pass
1199.500 42.65 1000 Vert -59.22 5.07 0.98 -55.13 -45.00 -10.13 Pass
2636.214 43.54 1000 Vert -60.00 7.24 1.53 -54.29 -45.00 -9.29 Pass
4696.100 46.30 1000 Vert -57.58 8.29 2.09 -51.38 -45.00 -6.38 Pass
7044.530 41.00 1000 Vert -62.62 8.63 2.63 -56.62 -45.00 -11.62 Pass
14089.530 47.50 1000 Vert -55.63 9.01 3.89 -50.51 -45.00 -5.51 Pass
*- Margin = Spurious emission — specification limit.
Reference numbers of test equipment used
HL 0446 HL 0521 HL 0604 HL 0661 HL 0768 HL 1424 HL 1984 HL 2432
HL 2870 HL 2871 HL 2909 HL 3390 HL 3533 HL 3535 HL 3623 HL 3901

Full description is given in Appendix A.
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Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date:

5/24/2011 - 5/25/2011 Verdict: PASS

Temperature: 23.2 °C

Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC

Remarks:

Plot 7.4.1 Radiated emission measurements from 9 to 150 kHz

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE:

3m

(@]

ACTY DET: PEAEK

MEAS DET: FEAK QF AYG
MER 1B.4 kHz
78,83 dBplim

LOG REF 8@.8 dBpWim
iy
dB~

ATN o
18 dB % .

oL
5m.2
dBplt s
VA 5B
G FC
RCORR

:vanmw

START 9.@ kH:z STOF 158.8 kHz
EL BIF BW 1. B kHz AYG EW 3 kHz SWP 7AP meec

Plot 7.4.2 Radiated emission measurements from 9 to 150 kHz

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low

ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m

LIMIT: Part 15, class B

(@]

ACTW DET: PEAK

HEAS DET: FEAK OF AVG
MER 13.7 kHz
75,149 dBEpbsm

LOG  REF 1388 dBpbsm

[
S [
5@ dB |

‘_\__'"_h‘“——_h
VA 5B
s5CFC
ncuanwwfy\\m

i, -
Lo e A I

START 9.8 kHz STOF 15@.8 kHz
EL #IF EW 1.B kHz AUG BW 3 kHz SWP 7HB meec
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Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.3 Radiated emission measurements from 9 to 150 kHz
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(2]
ACTY DET: PEAK
MEAS DET: PEAK OP AYG
MER 9.5 kHz
E9.895 dBpWYsm
%go REF 8@.8 dBulsm
dB
AN o
10 o8| | e b
¥ IF’W‘““‘W%P‘M‘
oL HILM' . vu"ﬁi‘%
5|, 3
dBplt s
YA 5B
5C FC
ACORR
START 9.0 kHz STOP 15@.9 kHz
FL #I1F BW 1.8 kHz AWG BW 3 kHr SWP 7AB msec

Plot 7.4.4 Radiated emission measurements from 9 to 150 kHz

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
LIMIT: Part 15, class B
(2]
ACTY DET: PEAK
MEAS DET: PEAK QP AYG
MEF 15.6 kHz
H.B5 dBplsim
LOG  REF 138.@ dBulsm
L ——
“Rn I—
5B 0B I e
‘_\__'"_h‘“——_h
YA 5B
At ok A
b
o CE e s Y OO RO
START 9.0 kHz STOP 158.9 kHz
FL  #IF BW 1.8 kHz AUG BM 3 kHr SHP 7AB msec
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Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance -
Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC

Remarks:

TEST SITE:

Plot 7.4.5 Radiated emission measurements from 0.15 to 30 MHz

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

TEST SITE:

(@]

LOG  REF BA.@ dEpMsm

Semi anechoic chamber
Low

Vertical and Horizontal
3m

ACTY DET: PEAEK

MEAS DET: FEAK QF AYG
MKR 158 kHz
57,31 dBpWim

{n
dB~s %Ww
ATH i wL\

18 dB i

oL
5m.2

dBplt s
VA 5B

SCFC

RCORR

START 158 kHz
RL IF BW 3.8 kHz AV BW

STOP 38.B@ MHz
38 kHz SWP E.H9 Eec

Plot 7.4.6 Radiated emission measurements from 0.15 to 30 MHz

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

LIMIT:

(@]

LOG  REF 183.@ dBpVsm
ih

Semi anechoic chamber
Low

Vertical and Horizontal
3m

Part 15, class B

ACTY DET: PEAK

MEAS DET: FEAE QF AYG
MR 158 kHz
5744 dBulsm

[

dBs i
ATH =
3@ dE
HH-_\""\-\_
T I
-
YA 5B forre
SCFC | |
ACORR o
W“Ww-u ey
s
START 158 kA7 5T0F 38,08 MH:
RL IF BW 9.8 kH: AYD BW 3@ kHz SWP P45 sec
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Test specification: Section 27.53(a)(1), Radiated spurious emissions
Test procedure: 47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12
Test mode: Compliance -
Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.7 Radiated emission measurements from 0.15 to 30 MHz
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(@3]
ACTY DET: PEAE
MEAS OET: PEAK OF AVG
MER 158 kHz
57,87 dBulsm
%go REF GE.@ dBul/m
dBs [
ATH o
18 B " .
M M
i | ; J(
9@, 2 Pedal g ,
MY ' \h‘ W
YA 5B
5C FC
ACORR
START 158 kH: STOP 3@, BA MHz
RL IF BW 9.8 kHz AYG EW 3@ kHz SWP P49 sec

Plot 7.4.8 Radiated emission measurements from 0.15 to 30 MHz

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m

LIMIT: Part 15, class B

(@]

ACTY DET: PEAK
MERS DET: PEAK OF AVG
MKR 158 kHz
56,81 dBpWYsm
LOG  REF 185.8 dBuvsm
[T
dBs ——
ATH =
18 dB
I
-
YA 5B e
50 FC| | e
ACORR
M end g N uill
=T
START 158 kA7 5T0F 38,08 MH:
RL IF BW 9.8 kH: AYG BW 38 kH: SWP 2,43 sec
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Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date: 5/24/2011 - 5/25/2011 verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.9 Radiated emission measurements in 30 - 1000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(@]
ACTW DET: PEAK
MEAS OET: FERK GP AWG
MER 535.5 MHz
45,35 dBulim
LOG  REF B@.@ dBubsm
1B
dBs
HLATH
@ db ,
o ol e
5.2 \'L . ’“/
thsal A [
SCFC
ACORR
START 3@ B MHz STOF 1.@EBE GHr
RL IF BW 128 kHz AUG BN 3ED kHz 3WF 9B msac
Plot 7.4.10 Radiated emission measurements in 30 - 1000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(@]
ACTW DET: PEAK
MEAS DET: PEAK GF AUG
MER 5353.9 MHz
44,55 dBpYsim
LOG  REF 6.8 dBuplem
1B
dBs
HLATH
@ db L |
P I L L'MJLMV_‘“
oL v I I
B2 | f\\w f'"M/ WA
dBpl s P
UHFSB I.Ik-/
SCFC
ACORR
START 3@ @ MHz STOF 1.ARRA OHr
RL IF BW 128 kHz AVG BN 3EP kHz iWF 989 msec
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Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.11 Radiated emission measurements in 1000 — 2305 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTOR: Peak
(@2
ACTU DET: PEAK
MEAS DET: PEAK OP AUG
MER 1.BB7 GHz
45,33 dBplVsm
LOG REF B@.8 dBuW/m PREAMP 0N
1n
S
d dE 1 ) . . ﬁ
|FUSTEE N RN L e e L
DL
SR, 7
dBpl s
YA 3B
5C FC
ACORR
START 1.@ER GHz 5TOP £.385 OHz
FL  ®IF BW 1.0 MHz AU BW 3 MHr SWP PE.1 meec
Plot 7.4.12 Radiated emission measurements in 1000 — 2305 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTOR: Average
(23]
ACTU DET: PEAK
MEAS DET: FEAK OP AUG
MER 1.PB2 GHz
39,64 dBpWYsm
%go REF 6@.8 dBuW/m PREAMP 0N
dBs
#ATH
@ db
Aot ft O T i dvuuadl Wittt S .
DL
5|, 7
dBpl s
YA 5B
5C FC
ACORR

START 1. @BE GHz
RL *IF BW 1.8 MHz

RANG BW 18R kHz

STOF 2,385 OHz
WP 33.C meec
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Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date: 5/24/2011 - 5/25/2011 verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.13 Radiated emission measurements in 2305 — 2315 MHz range

TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY: Low

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE: 3m

(@)

LOG  REF 38.8 dBplsm

ACTY DET: FERAEK
MEAS DET: FEAK QP AVG
MER 2.31508 GHz
78.97 dBplem

PREANF ON

18
dBs

ATH
@ dE

d

W\mew”;

DL
ge. 2

dBpls
VA SE

3CFC
RCORR

STRRT 2.3@5@80 GH:z
FL ®IF EW 1.B MHz

fAYG BW 3 MHz

STOF 2.313B8 GHz
SHP P8 B meec
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Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.14 Radiated emission measurements in 1000 — 2345 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTOR: Peak
(@3]
ACTU DET: PEAK
MEAS DET: FEAK OP AUG
MER 1.PBS GHz
Y8.53 dBpYsm
%go REF 6.8 dBul/m PREAMP 0N
dg-
EATH
@ di . X
W [ IUSTET ¥ R SEer b e E
oL
5|, 7
dBpl s
YA 5B
SC FC
ACORR
START 1.@@R GHz 5TOP .35 OHz
FL  ®IF BW 1.0 MHz AUG BM 3 MHT SWP PG.9 moec
Plot 7.4.15 Radiated emission measurements in 1000 — 2345 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTOR: Average

(@]

LOG  REF BA.@ dEpWsm
1

ACTY DET: PEAR
MERS DET: FEAEK OF AYG
HER 1,282 GHz
Y65.43 dBulsim

FREANMF 0N

START 1. @BE GH:z
FL ®IF BW 1B MH:z

BAYG BW 3@ kHz

STOFP 2,343 OHz
SHP 135 msec
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Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.16 Radiated emission measurements at 1199 MHz

TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE: 3m

DETECTOR: Average

(@]

LOG  REF GA.@ dBplsm
i@

ACTYW DET: FERK
MEAS DET: FEAK QF AWG
MER 1.13335@ GHr
Y2.B9 dBplsm

PREANP ON

dB/

H1ATH
@ dB

DL I

58. 2

dBpls
VA 5B

it FC

RCORR

CENTER 1 193958 GHr
RL BIF EW 1.B MHz

BAVG EW 1 kHz

SPAM 5.@BA MH:z
SHF Jd.B meec
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Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date: 5/24/2011 - 5/25/2011 verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.17 Radiated emission measurements in 2320 — 4000 MHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:
DETECTOR:

(@]

LOG  REF 8@.@ dBupW/m
1A

Low

Vertical and Horizontal
3m

Peak

ACTY DET: PEAK
MEAS DET: FEAE OF AUG
MER 3,878 (Hz
55.E9 dEBpYsm

FREAMP 0N

dB~s

ATH
18 dB

oL
B2

dBpl s
VA 5B

SCFC
RCORR

START 2.3F@ GOHr
ET rIF BW 1.8 MH:z

AUG BW 3 MHr

STOF 4. BBA GHz
SWP 41,6 meec

Plot 7.4.18 Radiated emission measurements in 2320 — 4000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:
DETECTOR:

(@]

LOG  REF BA.@ dEpMsm

Semi anechoic chamber
Low

Vertical and Horizontal
3m

Average

ACTW DET: PEAK
MEAS DET: FEAE OF AUG
HEE £.GBE (Hz
Yz. o8 dBuplsim

FREANMF 0N

iy
dB~

1ATH
@ db ¢

oL
5.2

dBpl s
A 5B

SCFC
ACORR

START 2.3¢@ GH:
RT RIF BW 1.8 MH:z

RAVG BN 3@ kHz

STOF 4. HBA OHz
SWP 1BB msec
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.19 Radiated emission measurements at 2604 MHz

TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE: 3m

DETECTOR: Average

(@]

LOG  REF GA.@ dBplsm

ACTY DET: PEAK
MEAS DET: FEAR QP AYG
MER £, 6BHFEA GHz
Y1.91 dBpWsm

PREANF 0N

1B
dBs

LATH
@ di

DL
98,2

dBpls
nA Sk

SCFC
RCORR

CEMTER 2 BRBY7EA GHz
RL BIF BW 1.B MHz

RAMG EBW 1 kHz

SFAM 5.BBA MH:z
SHP 5@ B meec
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date: 5/24/2011 - 5/25/2011 verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.20 Radiated emission measurements in 4000 — 6000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTOR: Peak
(@2
ACTY DET: PEAK
MERS DET: FERK GF AUG
MKR Y.639 GHz
E1.E3 dEBplsim
%go REF 808.9 dBuu/m FREANP ON
dBs
ATH
1@ dE 4 ) N
WMWWWW
oL
m.2
dBpl s
YA 5B
5C FC
ACORR
START Y. @EE GH: 3TOP 6.8PE GHz
FL  ®IF BW 1.B MHz AUG BN 3 MHz SWP YA, B meec
Plot 7.4.21 Radiated emission measurements in 4000 — 6000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTOR: Average

(@]

LOG  REF BA.@ dEpMsm

ACTW DET: PEAK
MEAS DET: FEAE OF AUG
MER Y. BYd GHz
53,68 dBpWYsm

FREANMF 0N

iy
dB~

1ATH
@ dB

oL
5.2

dBpl s
A 5B

SCFC
ACORR

START YH.@EE GH:
RL RIF BW 1.8 MH:z

RAVG BN 3@ kHz

5TOF B.HBA OHz
SWP £AB msec
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance -
Date: 5/24/2011 - 5/25/2011 verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC

Remarks:

Plot 7.4.22 Radiated emission measurements at 5209 MHz

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m

DETECTOR: Average

(@2
ACTY DET: FERE
MEAS DET: FEAK QP AVG
MR 5. 2AIHET GH:
Y6.25 dBpWsm
LOG  REF GA.A dBplsm FREAMP ON
18
t,
i
g di /_/_Q—
oL
5E. 2
dBpls
VA SE
SCOFC
RCORR
CEMTER 5 £B9358 GHz SFANM 3. BPA MH:z
ET BIF EW 1.B MHz RAMG BW 1 kHz WP SE.B meac
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date: 5/24/2011 - 5/25/2011 verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.23 Radiated emission measurements in 2350 — 2360 MHz range

TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE: 3m

(@]

LOG  REF 3.8 dBEpMsm
i

ACTY DET: PEAEK
MEAS DET: FEAK QF AYG
HER 2. 35AB@ GHz
71,82 dBpWsim

FREANMF 0N

dB~

ATH
28 di

oL
ge.?

dBplt s
VA 5B

SCFC

RCORR

START 2.358AR GHz
RL ®IF EW 1.B MHz

AYG BW 3 MHr

STOF . 36HAA GHz
SWP E@.B meec

Plot 7.4.24 Radiated emission measurements in 2360 — 2370 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(]

LOG  REF BA.@ dBpWsm

Semi anechoic chamber
High

Vertical and Horizontal
3m

ACTW DET: FEAK
MERS DET: FEAK OF AVG
MER ©.36338 (Hz
4217 dBEpbsm

FREAHP 0N

iR
dBs

1ATH
@ ok

DL
5m.2

dBpl s
VA 5B

SCFC
ACORR

START 2.3EBAEQ GHr
RL *IF BW 1.8 MH:z

AVG BW 3 MHr

STOF 2.37@B@ (H:z
SWF £A.B meec
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date: 5/24/2011 - 5/25/2011 verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.25 Radiated emission measurements in 2370 — 4000 MHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:
DETECTOR:

(]

LOG REF 8d.8 dBpWm
1R

High

Vertical and Horizontal
3m

Peak

ACTY DET: PEAE
MEAS DET: PEAEK OF AUG
MER 3.996 GHz
55,896 dBpWYsm

FREAMP ON

dB/

ATH
1@ dB

0L
8.2

dBpl s
VA 5B

SCFC
ACORR

5TART £.37@ GHz
FL rIF BW 1.8 MH:z

AUG BW 3 MHr

STOF 4. HBA GHz
SWP 41,6 meec

Plot 7.4.26 Radiated emission measurements in 2370 — 4000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:
DETECTOR:

(]

LOG REF Gd.8@ dBpWm

Semi anechoic chamber
High

Vertical and Horizontal
3m

Average

ACTY DET: PEAE
MEAS DET: PEAEK OF AUG
MER B.633 GHz
47,28 dBpVYsm

FREAMP ON

i@
dB/

H1ATH
@ dB

DL
5m.2

dBpl s
VA 5B

SCFC
ACORR

5TART £.37@ GHz
ET rIF BW 1.8 MH:z

RAVG BW 3@ kHz

STOF 4. ABA GHz
SWP 163 meec
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance Verdict: PASS

Date:

Temperature: 23.2 °C

Air Pressure: 1014 hPa

5/24/2011 - 5/25/2011
Relative Humidity: 45% [ Power Supply: 48 VDC

Remarks:

Plot 7.4.27 Radiated emission measurements at 2636 MHz

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTOR: Average
(@3]
ACTY DET: PERE
MEAS DET: PEAK OF AUG
HMER . 636214 GHz
43.54 dEpYsim
LOG REF B@.@ dBulsm FREANP 0N
i@
dB/
1ATH
@ db A
/ H\‘“-\
0L
58.2
dBpls
YA 5B
SCFC
ACORR

SPAM 5.BBA MH:z
#5HF 3. BF  eec

CENTER £ B3632E GHr

RL BIF BW 1.0 MHz BAVG EW 1 kHz
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date: 5/24/2011 - 5/25/2011 verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.28 Radiated emission measurements in 4000 — 6000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTOR: Peak
(@2
ACTY DET: PEAK
MERS DET: FERK GF AUG
MKR Y. 7RA GHz
E2. 76 dBplsm
%go REF 808.9 dBuu/m FREANP ON
dBs
ATH
1@ dE ¢ N
d—propmdest il b b
oL
m.2
dBpl s
YA 5B
5C FC
ACORR
START Y. @EE GH: 3TOP 6.8PE GHz
FL  ®IF BW 1.8 MHz AUG BN 3 MHz SWP YA, B meec
Plot 7.4.29 Radiated emission measurements in 4000 — 6000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTOR: Average
(@2
ACTY DET: PEAK
MERS DET: FERK GF AUG
MKR Y, 7RA GHz
54,81 dBpWYsm
%go REF B@.8 dBu/m FREANE ON
dB
uH?N ?
@ db n b onsc]
0L
5.2
dBpl s
YA 5B
5CFC
ACORR

START YH.@EE GH:
RL RIF BW 1.8 MH:z

RAVG BN 3@ kHz

5TOF B.HBA OHz
SWP £AB msec
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance -
Date: 5/24/2011 - 5/25/2011 verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.30 Radiated emission measurements in 6000 — 13000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTIOR: Peak
*LTTEN 0dB MER  51.17dE_. ¥
RL 50.0dB. V 104B/ &.9456Hz
TETSI-18
DISFLAY LINE
70.2] 4 dBL. V
b ‘1 MWWWMW B
AM“‘W" b
L)
START &.000GHz STOP  13.000GHzZ
REW  1.0MHz VEW  3.0HHz SWP  ld40ms
Plot 7.4.31 Radiated emission measurements in 6000 — 13000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTIOR: Average
*LTTEN 0dB MER  46.00dB_. ¥
RL 60.0dB. V 104B/ &.9456Hz
TETSI-18
STEE Ai | : P it R MMMMWM
5 . ka“ﬁ'ﬁ‘J v
L)
START &.000GHz STOP  13.000GHzZ
REW  1.0MHz *VBW  100kHz SWP  180ms
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance -
Date: 5/24/2011 - 5/25/2011 verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.32 Radiated emission measurements in 6000 — 13000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTIOR: Peak
*LTTEN 0dB MER  50.33dE_. ¥
RL 50.0dB. V 104B/ 11.378GHz
TETSI-18
DISFLAY LINE
70.2 dE|,. ¥
’ MMMWWMM R
L)
START &.000GHz STOP  13.000GHzZ
REW  1.0MHz VEW  3.0HHz SWP  ld40ms
Plot 7.4.33 Radiated emission measurements in 6000 — 13000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTIOR: Average
*LTTEN 0dB MER  45.17dE_. ¥
RL 60.0dB. V 104B/ 10.538GHz
TETSI-18
TR | 1 d LR s ELRNNL Wolia WK‘“%MWM
5 f\ﬁmiwﬂﬁ'ﬁ’i v
L)
START &.000GHz STOP  13.000GHzZ
REW  1.0MHz *VBW  100kHz SWP  180ms
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification: Section 27.53(a)(1), Radiated spurious emissions
Test procedure: 47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12
Test mode: Compliance -
Date: 5/24/2011 - 5/25/2011 verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.34 Radiated emission measurements in 13000 — 18000 MHz range
TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTIOR: Peak
*ATTEN 0dB MEE  56.83dE_. ¥
RL 80.0dB. V 104B/ 17.892GHz
TETSI-18
gésg LAY M}I:FINE ) MM
I . WWWW
L)
START 13.000GHz STOP  18.000GHzZ
*REW  1.0MHz VEW  3.0HHz SWP  100ms
Plot 7.4.35 Radiated emission measurements in 13000 — 18000 MHz range
TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTIOR: Average
*ATTEN 0dB MEE  44.17dE_. ¥
RL 60.0dB. V 104B/ 13.900GHz
TETSI-18
MER I Sl e
13.900 GH=
DIy dBL v
L)
START 13.000GHz STOP  18.000GHzZ
*REW  1.0MHz *VBW  30kHz SWP  420ms
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification: Section 27.53(a)(1), Radiated spurious emissions
Test procedure: 47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12
Test mode: Compliance -
Date: 5/24/2011 - 5/25/2011 verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.36 Radiated emission measurements in 13000 — 18000 MHz range
TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTIOR: Peak
*ATTEN 0dB MEE  56.33dE_. ¥
RL 80.0dB. V 104B/ 17.883GHz
TETSI-18
Mgésg JAYd iINE MM
D I T R WWMM
L)
START 13.000GHz STOP  18.000GHzZ
REW  1.0MHz VEW  3.0HHz SWP  100ms
Plot 7.4.37 Radiated emission measurements in 13000 — 18000 MHz range
TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
DETECTIOR: Average
*ATTEN 0dB MEE  47.67dE_. ¥
RL 60.0dB. V 104B/ 17.708GHz
TETSI-18
L. ™
Fareahy PO Faasanili, - a
DISFLAY LI B SN PR L
b E0.2 dE|, ¥
L)
START 13.000GHz STOP  18.000GHzZ
REW  1.0MHz *VBW  30kHz SWP  420ms
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification: Section 27.53(a)(1), Radiated spurious emissions
Test procedure: 47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12
Test mode: Compliance -
Date: 5/24/2011 - 5/25/2011 verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.38 Radiated emission measurements in 18000 — 24000 MHz range

TEST SITE: OATS

CARRIER FREQUENCY: Low

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE:

3m

#ATTEN 0dE HER  44.67dE,. ¥
RL 60.0dE,. ¥ 104B/ 23 .980GHz
TATEIETZE. 5
by iy o O b ot 4, .M
HEER
o 23980 GHz
43, 6F df,_ ¥
W
START 18.000GHz STOF  24.000GHz
REW  1.0MHz VEW  3.0MHz SWP  120ms

Plot 7.4.39 Radiated emission measurements in 18000 — 24000 MHz range

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
+* L TTEN 0dE MER  44.67dE_ V¥
RL 60.0dE_ ¥V 10dE/ 23.970GHz
TiTS1526.5
A, X 1 el e, T PP o Fi a3, FANTE Y '} Aﬁf‘j
FOISPLLY L INK '
50.2 dB |, ¥
b}
W
START 15.000GHz STOP 24 ,000GHz
REV  1.0MHz VEW  3.0MHz SUP 12 0ms
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance -
Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.40 Radiated emission measurements at the 2" harmonic
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
DETECTOR: Peak
(@]
ACTY DET: PEAK
MEAS DET: PEAK BF AYG
MER 4. 534B@ GHr
E3.83 dEulsm
%EG REF 8@.4 dBEulsm FREAMP ON
dBs
ATH
1B dB o s
ki T RS "W VT PR S
oL
70,2
dEpl s
YA 5B
5CFC
ACORR
CENTER 4 B3363 GH: SFAN 1@.0@ MHr
L ®IF BW 1.8 MHz AYG BW 3 MH: S5WP PA.B nsac
Plot 7.4.41 Radiated emission measurements at the 2"* harmonic
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
DETECTOR: Average

(@]

LOG  REF BA.@ dBplsm
ip

ACTU DET: FEAK
MEAS DET: FEAK BF AWG
MER 4.63358 OHz
48,73 dBul/m

FREAMF ON

dB~

H#ATH
@ db

oL
5@, 2

dEpl s
A 5B

S0 FE
ACORR

CENTER 4 B33E3 [Hz
RL *IF BEW 1.8 MHz

BANG BH T kHz

SFAM 18.B@ MHz
SHF 58,8 meac
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date:

5/24/2011 - 5/25/2011

Verdict: PASS

Temperature: 23.2 °C

Air Pressure: 1014 hPa

Relative Humidity: 45% [ Power Supply: 48 VDC

Remarks:

TEST SITE:

Plot 7.4.42 Radiated emission measurements at the 2" harmonic

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

DETECTOR:

TEST SITE:

(@]

LOG  REF 7@.8 dBuWm
ih

Semi anechoic chamber
High

Vertical

3m

Peak

ACTY DET: PEAK
MEAS DET: FEAE QF AYG
HER H.E35E3 (Hz
E@. 48 dBpYsim

FREANMF 0N

dB~

1ATH
@ dB

lixmmvvﬂ“”Xﬁx\wx

YA 3B

SCFC
RCORR

CEWTER 4 BEYEBA GHz
EL vIF BW 1.8 MH:z

AUG BW 3 MHr

SFAM 10.BA MHz
#5WP 5. 8B eec

Plot 7.4.43 Radiated emission measurements at the 2" harmonic

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

DETECTOR:

(]

LOG REF Gd.8@ dBpWm
1R

Semi anechoic chamber
High

Vertical

3m

Average

ACTY DET: PEAE
MEAS DET: PEAEK OF AUG
MER 4.E361@ GHz
46,38 dBplsm

FREAMP ON

dB/

H1ATH
@ dB

DL
5m.2

dBpl s
VA 5B

SCFC
ACORR

CENTER 4 ESEBA GHz
FL rIF BW 1.8 MH:z

RAYG BW 1 kHz

SFAM 18, BA MHz
#5WP 5. 8B Eec
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.44 Radiated emission measurements at the 2" harmonic
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:
DETECTOR:

(@]

LOG  REF 8@.@ dBupW/m
1A

Low
Horizontal
3m

Peak

ACTY DET: PEAK
MEAS DET: FEAE OF AUG
HER H.E3048 GHz
Ei1.91 dEBplsm

FREAMP 0N

dB~s

ATH
18 dB

oL
B2

dBpl s
VA 5B

SCFC
RCORR

CENTER 4 BE3ITER GHz
FL rIF BW 1.8 MH:z

AUG BW 3 MHr

SFAM 18,8 MHz
SWF £@.B meec

Plot 7.4.45 Radiated emission measurements at the 2" harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:
DETECTOR:

(@]

LOG  REF 7@.8 dBulm

Semi anechoic chamber
Low

Horizontal

3m

Average

ACTW DET: PEAK
MEAS DET: FEAE OF AUG
HER 4.E3383 (H:z
45,81 dEBpYsim

FREANMF 0N

iy
dB~

1ATH
@ dB

oL T P
ER. ¢

dBpl s
A 5B

SCFC
ACORR

CENTER 4 E3ZEE GHz
RL RIF BW 1.8 MH:z

RAYG BW 1 kHz

SFAM 18.BA MHz
SWF 58,0 meec
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.46 Radiated emission measurements at the 2" harmonic
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
DETECTOR: Peak
(2]
ACTU DET: PEAK
MEAS DET: FEAK OP AUG
MER Y.B9563 GHz
55.18 dEBpYsim
%go REF 78.8 dBul/m PREAMP 0N
i
i dE MWM%WWW\N‘
_mMmm.thwﬁmw ks et
YA 5B
SC FC
ACORR
CENTER 4 B96BE GHz SFAM 10,09 MHz
FL  ®IF BW 1.0 MHz AUG BM 3 MHT S5HP E@.B msec
Plot 7.4.47 Radiated emission measurements at the 2" harmonic
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
DETECTOR: Average

(@]

LOG  REF BA.@ dEpWsm
1

ACTY DET: PEAR
MERS DET: FEAEK OF AYG
HER H.E63593 (H:
43,36 dBplsm

FREANMF 0N

CENTER 4 BEYEBA GHz
FL ®IF BW 1B MH:z

BAYG BW 1 kHz

SFAN 10.Bd MHz
SHP 58,8 msec
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.48 Radiated emission measurements at the 3 harmonic
TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
DETECTOR: Peak
*ATTEN OdE MER  57.83dB,, ¥
FL 80.04E,_. ¥ 104E/ £.95315GHz
TETSI-19
Il i VO e BN P,
WMM MMWM
w
CEHTER £.04088GHz SPAN  20.00MHz
*REW 1.0MH= WET 3 .0MH= SWP 50.0m=
Plot 7.4.49 Radiated emission measurements at the 3™ harmonic
TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
DETECTOR: Average
*ATTEN OdE MER  39.83dB,, ¥
FL 60.0dE,_. ¥V 10dE/ £.04992GHz
TETSI-19
S P e Gl I S
W
CENTEER 6.949535GH= SPAN Z0.00MH=
*REW 1.0MH= *UEW 1.0kH= SWF 50.0ms
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification: Section 27.53(a)(1), Radiated spurious emissions
Test procedure: 47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12
Test mode: Compliance -
Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.50 Radiated emission measurements at the 3" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
DETECTOR: Peak
*LTTEN OdE MEE  57.00dE_. ¥
RL 80.0dB. V 104B/ 7.04503GHz
TETIT-18
N T e O e W
i .n.iv\wf(( i
L)
CENTER 7.04400GHz SPAN  20.00MHz
FEEW  1.0HHz VEY  3.0HHz SWP  50.0ms
Plot 7.4.51 Radiated emission measurements at the 3" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical
DETECTOR: Average
*LTTEN OdE HER 41.00dE, ., v
EL 60.0dE, . v 10dE/ 7.04453GH=
CJATEI-15
) DISELAY [ LINE ] |
w
CENTEER 7.04400GH= SPALN Z0.00MH=
*EEW 1.0MH= FUEW 1.0kH=z S3WE 50.0ms
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance -
Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.52 Radiated emission measurements at the 3 harmonic
TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
DETECTOR: Peak
*LTTEN OdE MER  55.00dB_. ¥
RL 80.0dB. V 10dE/ £.95325GHz
TETSI-18
DISPLLY LINE
p ezl ABL Ve, — .
Attt eed o it by Mg
L My
o
CENTER f.94588GHz SPAN  20.00MHz
*REW  1.0MHz VEW  3.0MHz SWP  50.0ms
Plot 7.4.53 Radiated emission measurements at the 3™ harmonic
TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
DETECTOR: Average
*LTTEN OdE MER  38.50dE_. ¥
RL 60.0dB. V 10dE/ £.94288GHz
TETSI-18
D B0an ] 4By, o e [
w
CEHTER £.04088GHz SPAN  20.00MHz
*REW  1.0MHz *YEW  1.0kHz SWP  50.0ms
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12

Test mode:

Date:

Compliance Verdict: PASS

Temperature: 23.2 °C

Air Pressure: 1014 hPa

5/24/2011 - 5/25/2011
Relative Humidity: 45 %

| Power Supply: 48 VDC

Remarks:

Plot 7.4.54 Radiated emission measurements at the 3 harmonic

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
DETECTOR: Peak
*LTTEN OdE MER 52.83dE . W
RL 50.0dE, . v 10dE/ 7.04457GH=
OLTSI-15
DISPLLY LINE
b 70.2 SBL V| e, i
Af u‘-“"}v fravcan™ et m“%mmwwmw
o
CEMNTEER 7.04400GH=z SPAN Z20.00MH=
*REW 1.0MH= VET 3.0MH= SUP 50, 0Oms
Plot 7.4.55 Radiated emission measurements at the 3™ harmonic
TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
DETECTOR: Average
*LTTEN OdE MER 35. DDdB,_, v
EL GD.DdBH v 10dE/ 7.04463GH=
OATE1-15
. E%SP J.Yrm ‘I}INEWJ
10}
CENTEER T.04400GH= SPAN Z0.00MH=
*REW 1.0MH= *UEW 1.0kH= SWF 50.0ms
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification: Section 27.53(a)(1), Radiated spurious emissions
Test procedure: 47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12
Test mode: Compliance -
Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.56 Radiated emission measurements at the 6™ harmonic
TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
DETECTOR: Peak
*LTTEN OdE MEE  52.67dE_. ¥
RL 80.0dB. V 10dE/ 13 .900650Hza
TETSI-18
DISPLLY LINE
D L’?DJ.; dB U A, i MJM"&"'\‘\-A L PR S
o
CENTER 13 .90042GHz SPAN  10.00MHz
*REW  1.0MHz VEW  3.0MHz SWP  50.0ms
Plot 7.4.57 Radiated emission measurements at the 6™ harmonic
TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
DETECTOR: Average
*ATTEN OdE HER  44.17dE,, ¥
FL 60.0dE,_. ¥V 10dE/ 13.00055GHz
TETSI-19
PI3PLET T 7 [
50.2| dBE[. ¥
I
W
CENTEER 13.90063GH= SPAN 10.00MH=
*REW 1.0MH= *UEW 1.0kH= SWF 50.0ms
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification: Section 27.53(a)(1), Radiated spurious emissions
Test procedure: 47 CFR, Section 2.1053, Section 27.53 (5), TIA/EIA-603-C, Section 2.2.12
Test mode: Compliance -
Date: 5/24/2011 - 5/25/2011 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Plot 7.4.58 Radiated emission measurements at the 6™ harmonic
TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
DETECTOR: Peak
*LTTEN OdE MEE  54.67dE_. ¥
RL 80.0dB. V 10dE/ 14.089505Hza
TETSI-18
I ) M O
o
CENTER 14.08957GHz SPAN  10.00MHz
*REW  1.0MHz VEW  3.0MHz SWP  50.0ms
Plot 7.4.59 Radiated emission measurements at the 6™ harmonic
TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
DETECTOR: Average
*LTTEN OdE MER 47 . SDdBP v
EL ISD.Dde_,l v 10dE/ 14.053953GH=
OATE1-15
I IAPLEY (¥
50.2] dBE|. ¥V
D
W
CENTEER 14.05957GH= SPAN 10.00MH=
*REW 1.0MH= *UEW 1.0kH= SWF 50.0ms
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Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

HERMON LABORATORIES

Test specification: Section 27.53(a)(1), Conducted spurious emissions
Test procedure: 47 CFR, Section 2.1051 Section 27.53 (5), TIA/EIA-603-C, Section 2.2.13
Test mode: Compliance -
Date: 5/22/2011 verdict: PASS
Temperature: 22.6 °C Air Pressure: 1012 hPa Relative Humidity: 44 % | Power Supply: 48VDC
Remarks:
7.5 Spurious emissions at RF antenna connector test
751 General

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

in Table 7.5.1.

Table 7.5.1 Spurious emission limits
Frequency, MHz Attenuation below carrier, dBc ERP of spurious, dBm
0.009 — 10th harmonic* 75+10logP** -45.0

* - spurious emission limits do not apply to the in band emission within + 250 % of the authorized bandwidth from

the carrier; investigated in course of emission mask testing

** - P is a 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, energized 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

Spectrum

EUT
analyzer

Attenuator

A 4
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Conducted spurious emissions

Test procedure:

47 CFR, Section 2.1051 Section 27.53 (5), TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date:

5/22/2011

Verdict:

PASS

Temperature: 22.6 °C

Air Pressure: 1012 hPa

Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks:

ASSIGNED FREQUENCY RANGE:

INVESTIGATED FREQUENCY RANGE:

Table 7.5.2 Spurious emission test results

2315.0 — 2320.0 MHz; 2345.0 — 2350.0 MHz
0.009 — 24000 MHz

DETECTOR USED: Peak
VIDEO BANDWIDTH: = Resolution bandwidth
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 14.0 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, | SA reading, | Attenuator, | Cable loss, RBW, Spyric_)us Attenuatic_m Limit, | Margin, .
?VlHZ g dBm ’ dB dB KHz emcljzsnlqon, belov;é:zrrler, dBc dlg* Verdict
Low carrier frequency
No emissions were found [ Pass
High carrier frequency
No emissions were found | Pass
*- Margin = Spurious emission — specification limit.
Reference numbers of test equipment used
[ HL3206 | HL3301 | HL3302 | HL3818 HL 3868 HL 3901 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Conducted spurious emissions

Test procedure:

47 CFR, Section 2.1051 Section 27.53 (5), TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date:

5/22/2011

Verdict:

PASS

Temperature: 22.6 °C

Air Pressure: 1012 hPa

Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks:

Plot 7.5.1 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency, single output

i Agilent

R T

Ref 30 dBm

Atten 5 dB

Mkr1 10.8 kHz
£6.95 dBm

#Peak
Log

10

dB/

Offst
10

dB 1
DI

¥
o |,

V1 s§2
$3 FC

Start 9 kHz
#Res BW 1 kHz

VBW 3 kHz

Stop 150 kHz
Sweep 146.1 ms {401 pts)

Plot 7.5.2 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency, single output

i Agilent

R T

Ref 30 dBm

Atten 5 dB

Mkr1 9.4 kHz
£6.99 dBm

#Peak
Log

10

dB/

Offst
10

dB
DI

45.0 ‘V\'\r\%
dBm -

T N |

M rnadng Ay o g et

V1 s§2
$3 FC

A AA

Start 9 kHz
#Res BW 1 kHz

VBW 3 kHz

Stop 150 kHz
Sweep 146.1 ms {401 pts)
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Conducted spurious emissions

Test procedure:

47 CFR, Section 2.1051 Section 27.53 (5), TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance -
Date: 5/22/2011 verdict: PASS
Temperature: 22.6 °C Air Pressure: 1012 hPa Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

Plot 7.5.3 Spurious emission measurements in 0.15 - 30.0 MHz range at low carrier frequency, single output

=i Agilent R T

Ref 30

Mkr1 150 kHz
dBm Atten 5 dB £8.99 dBm

#Peak
Log

10

dB/

Offst
10

dB
DI

45.0
dBm

V1 s§2
$3 FC

Start 150 kHz Stop 30 MHz
#Res BW 10 kHz VBW 30 kHz Sweep 309.3 ms {401 pts)

Plot 7.5.4 Spurious emission measurements in 0.15 — 30.0 MHz range at high carrier frequency, single output

=i Agilent R T

Ref 30

Mkr1 150 kHz
dBm Atten 5 dB £5.9 dBm

#Peak
Log

10

dB/

Offst
10

dB
DI

45.0
dBm

V1 s§2
$3 FC

A AA

Start 150 kHz Stop 30 MHz
#Res BW 10 kHz VBW 30 kHz Sweep 309.3 ms {401 pts)
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Conducted sp

urious emissions

Test procedure:

47 CFR, Section 2.1051 Section 27.53 (5), TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance -
Date: 5/22/2011 verdict: PASS
Temperature: 22.6 °C Air Pressure: 1012 hPa Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

Plot 7.5.5 Spurious emission measurements in 30.0 — 1000.0 MHz range at low carrier frequency, single output

=i Agilent R T

Mkr1 958.8 MHz
Ref 30 dBm Atten 5 dB £9.86 dBm
#Peak
Log
10
dB/
Offst
10
dB .
DI <&
B0 o Aot e J g i i At el oo e e ey
dBm
V1 s2
S3 FC
A AA
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 100.5 ms {401 pts)

Plot 7.5.6 Spurious emission measurements in 30.0 — 1000.0 MHz range at high carrier frequency, single output

i Agilent

R T

Ref 30

dBm Atten 5 dB

Mkr1 859.4 MHz
-70.15 dBm

#Peak
Log

10

dB/

Offst
10

dB
DI

45.0
dBm

V1 s§2
$3 FC

A AA

Start 30 MHz
#Res BW 100 kHz VBW 300 kHz

Stop 1 GHz
Sweep 100.5 ms {401 pts)
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Conducted spurious emissions

Test procedure:

47 CFR, Section 2.1051 Section 27.53 (5), TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance -
Date: 5/22/2011 verdict: PASS
Temperature: 22.6 °C Air Pressure: 1012 hPa Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

Plot 7.5.7 Spurious emission measurements in 1000.0 — 2285.0 MHz range at low carrier frequency, single output

=i Agilent R T

Mkr1 2.237 GHz
Ref 30 dBm #Atten 0 dB 52.27 dBm
#Avg
Log
10
dB/ 1
- VI S DU SN W B SRS
dB
DI
45.0
dBm

V1 s§2
$3 FC

Start 1 GHz Stop 2.285 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4.08 ms (401 pts)

Plot 7.5.8 Spurious emission measurements in 1000.0 — 2320.0 MHz at high carrier frequency, single output

i Agilent R T

Mkr1 2.3134 GHz
Ref 30 dBm #Atten 0 dB 49.55 dBm
#hvg
Log
10
dB/

;)1“;‘ e AP SN Y e

dB

DI
45.0
dBm

V1 s2
S3 FC
A AA

Start 1 GHz Stop 2.32 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4.08 ms (401 pts)
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Conducted spurious emissions

Test procedure:

47 CFR, Section 2.1051 Section 27.53 (5), TIA/EIA-603-C, Section 2.2.13

Test mode:

Date:

Compliance Verdict:

PASS

Temperature: 22.6 °C

5/22/2011
Air Pressure: 1012 hPa Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

Plot 7.5.9 Spurious emission measurements in 2360 - 2500 MHz range at low carrier frequency,

single output

i Agilent R T

Mkr1 2.39395 GHz
Ref 30 dBm 52.4 dBm
#hvg
Log
10
dB/ 1
Offst WWMAX—'\#\A{ PN B S SN IR S SRR L P VORP L SR S
31.2
dB

DI
45.0
dBm

#Atten 0 dB

V1 Ss2
S3 FC
A AA

Start 2.36 GHz
#Res BW 1 MHz

Stop 2.5 GHz

VBW 3 MHz Sweep 4.08 ms (401 pts)

Plot 7.5.10 Spurious emission measurements in 2500 — 6000 MHz range at low carrier frequency,

single output

i Agilent R T

Mir1 4.21500 GHz
Ref 30 dBm 51.09 dBm
#hvg
Log
10
dB/ .
;):f;l et e b O ]
dB
DI
45.0
dBm

#Atten 0 dB

V1 s2
S3 FC
A AA

Start 2.5 GHz Stop 6 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 8.76 ms (401 pts)
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Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Conducted spurious emissions

Test procedure:

47 CFR, Section 2.1051 Section 27.53 (5), TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance -
Date: 5/22/2011 verdict: PASS
Temperature: 22.6 °C Air Pressure: 1012 hPa Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

Plot 7.5.11 Spurious emission measurements in 6000 — 9000 MHz range at low carrier frequency,

single output

i Agilent R T

Mkr1 7.8150 GHz
Ref -30 dBm Atten 5 dB £1.74 dBm
#hvg
Log

Start 6 GHz Stop 9 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 7.56 ms (401 pts)

Plot 7.5.12 Spurious emission measurements in 2370 — 9000 MHz range at high carrier frequency,

single output

Mkr1 4.8375 GHz
Ref 30 dBm Atten 5 dB £66.16 dBm

Start4 GHz Stop 9 GHz
Res BW 1 MHz VBW 3 MHz Sweep 20.72 ms {401 pts)
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Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Conducted spurious emissions

Test procedure:

47 CFR, Section 2.1051 Section 27.53 (5), TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date:

5/22/2011

Verdict:

PASS

Temperature: 22.6 °C

Air Pressure: 1012 hPa

Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks:

Plot 7.5.13 Spurious emission measurements in 9000 — 18000 MHz range at low carrier frequency,

i Agilent

single output

Ref 30 dBm

Atten 5 dB

Mkr1 16.7175 GHz
58.73 dBm

#hvg
Log

10

dB/

Offst
10

dB
DI

45.0
dBm

V1 S2
S3 FC

A AA

Start 9 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 18 GHz
Sweep 45 ms (401 pts)

Plot 7.5.14 Spurious emission measurements in 9000 — 18000 MHz range at high carrier frequency,

i Agilent

single output

Ref 30 dBm

Atten 5 dB

Mkr1 16.8075 GHz
-58.83 dBm

#Avg
Log

10

dB/

Offst
10

dB
DI

45.0
dBm

V1 Ss2
$3 FC

Start 9 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 18 GHz
Sweep 45 ms (401 pts)
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Report ID: AIRRAD_FCC.22030.doc

Date of Issue: 6/1/2011

Test specification:

Section 27.53(a)(1), Conducted spurious emissions

Test procedure:

47 CFR, Section 2.1051 Section 27.53 (5), TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance -
Date: 5/22/2011 verdict: PASS
Temperature: 22.6 °C Air Pressure: 1012 hPa Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

Plot 7.5.15 Spurious emission measurements in 18000 — 24000 MHz range at low carrier frequency,

single output

i Agilent R T
Mkr1 23.745 GHz
Ref -30 dBm Atten 5 dB -56.88 dBm
#hAvg
Log
10
dB/
Offst *
10 RN [
dB
DI
45.0
dBm
V1 s2
S3 FC
A AA
Start 18 GHz Stop 24 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 60 ms (401 pts)

Plot 7.5.16 Spurious emission measurements in 18000 — 24000 MHz range at high carrier frequency,

single output

i Agilent E T
Mkr1 23.730 GHz
Ref 30 dBm Atten 5 dB -56.78 dBm
#BAvg
Log
10
dB/
Offst T
10 R (R R AV
dB
DI
45.0
dBm
V1 S2
S3 FC
A AA
Start 18 GHz Stop 24 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 60 ms (401 pts)
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Date of Issue: 6/1/2011

HERMON LABORATORIES

Test specification: Section 27.54, Frequency stability

Test procedure: 47 CFR, Section 2.1055

Test mode: Compliance -

Date: 5/23/2011 - 5/25/2011 verdict: PASS
Temperature: 24.9 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
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

Assigned frequency, MHz Maximum allowed frequency displacement
2315.0 — 2320.0 The frequency stability shall be sufficient to ensure that the fundamental
2345.0 — 2350.0 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 to Table 7.6.4.

Figure 7.6.1 Frequency stability test setup

Variable I_ _—
power supply |
EUT | Attenuator Spectrum
| I analyzer
Voltmeter I Temperature chamber 1
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Test specification:

Section 27.54, Frequency stability

Test procedure:

47 CFR, Section 2.1055

Test mode:

Compliance

Date: 5/23/2011 - 5/25/2011 verdict: PASS
Temperature: 24.9 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:

Table 7.6.2 Frequency stability test results

OPERATING FREQUENCY RANGE:

NOMINAL POWER VOLTAGE:

TEMPERATURE STABILIZATION PERIOD:
POWER DURING TEMPERATURE TRANSITION:
SPECTRUM ANALYZER MODE:

2315.0 — 2320.0 MHz
2345.0 — 2350.0 MHz
48 VDC

20 min

Off

Counter

RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:

1 KHz
3 KHz

MODULATION: Unmodulated
JAax frequency drift
T, 0C Voltage, Frequency, MHz Hy
\%
statup | 1%min | 2%min | 3“min | 4"min | 5"min ]| 10"min | Positive | vegative
Low carrier frequency 2316.75 MHz
-30 nominal 2316.749857 | 2316.749887 | 2316.749933 | 2316749940 | 2316.749923 2316.749930 2316.750073 0 -300
20 nominal 2316.750456 NA NA NA NA NA 2316.750146 299 11
-10 nominal 2316.749186 NA NA NA NA NA 2316.748845 0 -1312
0 nominal 2316.750247 | 2316.750161 | 2316.750210 | 2316.749055 | 2316.748813 2316.749135 2316.748748 90 -1409
10 nominal 2316.749824 NA NA NA NA NA 2316.750235 78 -333
20 15% 2316.750342 NA NA NA NA NA 2316.750124 185 -33
20 nominal 2316.749870 NA NA NA NA NA 2316.750157 0 287
20 -15% 2316.750284 NA NA NA NA NA 2316.750141 127 -16
30 nominal 2316.750580 | 2316.750293 | 2316.750275 | 2316.750200 | 2316.750200 2316.750200 2316.750200 423 0
40 nominal 2316.750428 NA NA NA NA NA 2316.750286 271 0
50 nominal 2316.750146 NA NA NA NA NA 2316.750287 130 11
High carrier frequency 2348.25 MHz
-30 nominal 2348.249325 | 2348.249083 | 2348.249783 | 2348.249708 | 2348.249613 2348.249640 2348.249803 0 -1175
20 nominal 2348.250197 NA NA NA NA NA 2348.250253 0 61
-10 nominal 2348.249349 NA NA NA NA NA 2348.249849 0 -909
0 nominal 2348250196 | 2348.250123 | 2348.249978 | 2348.249625 | 2348.249544 2348.249622 2348.249516 0 742
10 nominal 2348.251925 NA NA NA NA NA 2348.249792 1667 -466
20 15% 2348.249882 NA NA NA NA NA 2348.249714 0 -544
20 nominal 2348.250250 NA NA NA NA NA 2348.250258" 0 -8
20 -15% 2348.249703 NA NA NA NA NA 2348.249991 0 -555
30 nominal 2348.250250 | 2348.250125 | 2348.250225 | 2348.250150 | 2348.250150 2348.250125 2348.250275 17 -133
40 nominal 2348.250288 NA NA NA NA NA 2348.250420 162 0
50 nominal 2348.250289 NA NA NA NA NA 2348.250256 31 2

* - Reference frequency
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Date of Issue: 6/1/2011

Test specification:

Section 27.54, Frequency stability

Test procedure:

47 CFR, Section 2.1055

Test mode: Compliance -
Date: 5/23/2011 - 5/25/2011 verdict: PASS
Temperature: 24.9 °C Air Pressure: 1014 hPa Relative Humidity: 45 % | Power Supply: 48 VDC
Remarks:
Table 7.6.3 Maximum frequency displacement
Maximum frequency displacement
Channel ppm Hz
Negative Positive Negative Positive
Low (2316.75 MHz) -0.61 0.18 1409 423
High (2348.25 MHz) -0.50 0.71 1175 1667
Table 7.6.4 Transmission occupied bandwidth with frequency drift test results
Lower Upper Lower Upper Lower Upper
measured* measured* calculated** calculated** specified specified Lovye*r** Uppe*r** f
margin***, margin**, | Verdict
band edge, band edge, band edge, band edge, band edge, band edge, MHz MHz
MHz MHz MHz MHz MHz MHz

QPSK

2315.022000 | 2319.292000 | 2315.020591 | 2319.292423 | 2315.000000 | 2320.000000 0.020591 -0.707577 Pass
2315.023000 | 2319.676000 | 2315.021591 | 2319.676423 | 2315.000000 | 2320.000000 0.021591 -0.323577 Pass
64QAM

2345.745000 | 2349.956000 | 2345.743825 | 2349.957667 | 2345.000000 | 2350.000000 0.743825 -0.042333 Pass
2345.568400 | 2349.961600 | 2345.567225 | 2349.963267 | 2345.000000 | 2350.000000 0.567225 -0.036733 Pass

* - Measured under normal test conditions at 26 dBc points
** - Measured band edge with proper drift addition
*** - Margin = Calculated band edge — specified band edge

Reference numbers of test equipment used

HL 1424

| HL 1464

Full description is given in Appendix A.
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8 APPENDIX A Test equipment and ancillaries used for tests

HL Description Manufacturer Model Ser. No. Last Cal./ | DueCal./
No Check Check
0446 | Antenna, Loop, Active, 10 kHz - 30 MHz EMCO 6502 2857 29-Jun-10 29-Jun-11
0521 | EMI Receiver (Spectrum Analyzer) with Hewlett 8546A 3617A 25-Aug-10 | 25-Aug-11

RF filter section 9 kHz-6.5 GHz Packard 00319,
3448A002
53
0604 | Antenna BiconiLog Log-Periodic/T Bow- EMCO 3141 9611-1011 | 11-Jan-11 11-Jan-12
TIE, 26 - 2000 MHz
0661 | Generator Swept Signal, 10 MHz to HP 83640B 3614A002 17-Dec-10 | 17-Dec-11
40 GHz, + 10 dBm 66
0768 | Antenna Standard Gain Horn, Quinstar QWH- 110 26-Jan-11 26-Jan-14
18-26.5 GHz, WR-42, 25 dB gain Technology 4200-BA
1424 | Spectrum Analyzer, 30 Hz- 40 GHz Agilent 8564EC 3946A002 | 30-Dec-10 | 30-Dec-11
Technologies 19
1464 | Cable, 0.5 m, N-Type/N-Type Harbour MIL 1464 06-Apr-11 06-Apr-12
Industries 17/60-
RG142
1984 | Antenna, Double-Ridged Waveguide EMC Test 3115 9911-5964 | 11-Jun-10 11-Jun-11
Horn, 1-18 GHz, 300 W Systems
2432 | Antenna, Double-Ridged Waveguide Horn | EMC Test 3115 00027177 11-Jun-10 11-Jun-11
1-18 GHz Systems
2870 | Microwave Cable Assembly, 18 GHz, Huber-Suhner 198-91565- | 2870 30-Dec-10 | 30-Dec-11
6.4 m, SMA - SMA 00
2871 | Microwave Cable Assembly, 18 GHz, Huber-Suhner 198-8155- | 2871 14-Sep-10 | 14-Sep-11
6.4 m, SMA - SMA 00
2909 | Spectrum analyzer, ESA-E, 100 Hz to Agilent E4407B MY414447 | 08-May-11 | 08-May-12
26.5 GHz Technologies 62
2953 | Cable, RF, 18 GHz, 1.2 m, SMA-SMA Gore 10020014 | NA 04-Oct-10 | 04-Oct-11
3206 | Cable 40 GHz, 0.6 m Gore GOR245 05118336 13-Jun-10 | 13-Jun-11
3301 | Power Meter, P-series, 50 MHz to 40 GHz | Agilent N1911A MY451010 | 13-Dec-10 | 13-Dec-11
Technologies 57
3302 | Power sensor, P-Series, 50 MHz to 40 Agilent N1922A MY452405 | 13-Dec-10 | 13-Dec-11
GHz, -35/30 to 20 dBm Technologies 86
3390 | Microwave Cable Assembly, 26.5 GHz, Suhner 104EA 3390 07-Feb-11 | 07-Feb-12
1.0 m, N type/N type Sucoflex
3533 | Amplifier, low noise, 6 to 18 GHz Quinstar QLJ- 111590010 | 23-Dec-10 | 23-Dec-11
Technology 06184040 | 01
-J0
3535 | Amplifier, low noise, 18 to 40 GHz Quinstar QLJ- 111590030 | 06-Dec-10 | 06-Dec-11
Technology 18404537 | 01
-JO
3623 | Cable RF, 6.0 m, N type-N type, Belden MIL C-17 NA 19-May-11 | 19-May-12
DC-6.5 GHz
3787 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 07-Dec-10 | 07-Dec-11
10 dB, DC to 18 GHz S10W5+
3818 | PSA Series Spectrum Analyzer, Agilent E4446A MY482502 | 25-Sep-09 | 25-Sep-11
3 Hz- 44 GHz Technologies 88
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HL Description Manufacturer Model Ser. No. Last Cal./ | DueCal./
No Check Check
3868 | Directional coupler, 2 GHz to 8 GHz, Narda 4203-10 06978 13-Dec-10 | 13-Dec-12

10 dB, SMA Female
3901 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner | SUCOFLE | 1225/2A 07-Feb-11 | 07-Feb-12
3.5 m, SMA/SMA X 102A
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9 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 9kHz 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 to 22.0 GHz: + 5.0 dB
22.0 GHz t0 26.8 GHz: + 5.5 dB
26.8 GHz to 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%

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.
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10 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, IC 2186A-2 for anechoic chamber, IC 2186A-3 for full-
anechoic chamber for RE measurements above 1 GHz), certified by VCCI, Japan (the registration numbers are R-808 for
OATS, R-1082 for anechoic chamber, G-27 for full-anechoic chamber for RE measurements above 1 GHz, C-845 for
conducted emissions site, T-1606 for conducted emissions at telecommunication ports), 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). The FCC Designation Number
is US10083.

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.

11 APPENDIX D Specification references

FCC 47CFR part 27: 2010 Miscellaneous wireless communications services
FCC 47CFR part 1: 2010 Practice and procedure
FCC 47CFR part 2: 2010 Frequency allocations and radio treaty matters; general rules and regulations

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

American National Standard for Methods of Measurement of Radio-Noise Emissions
ANSI C63.4: 2003 from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40
GHz.

ANSI C63.2: 1996
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Antenna Factor
Active Loop Antenna

Report ID: AIRRAD_FCC.22030.doc
Date of Issue: 6/1/2011

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 10.4
0.075 -41.3 10.2
0.100 -41.6 9.9
0.150 -41.7 9.8
0.250 -41.6 9.9
0.500 -41.8 9.7
0.750 -41.9 9.6
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 10.1
4.000 -41.4 10.1
5.000 -41.5 10.0

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

Antenna factor in dB(S/m) is to be added to receiver meter reading in dB(nV) 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.No0.110, HL 0768

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
Biconilog antenna EMCO Model 3141
Ser.No.1011, HL 0604
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Frequency, | Antenna factor, Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m) MHz dB(1/m)
26 7.8 580 20.6 1320 27.8
28 7.8 600 21.3 1340 28.3
30 7.8 620 21.5 1360 28.2
40 7.2 640 21.2 1380 279
60 71 660 214 1400 279
70 8.5 680 21.9 1420 27.9
80 9.4 700 22.2 1440 27.8
90 9.8 720 22.2 1460 27.8
100 9.7 740 221 1480 28.0
110 9.3 760 22.3 1500 28.5
120 8.8 780 22.6 1520 28.9
130 8.7 800 22.7 1540 29.6
140 9.2 820 22.9 1560 29.8
150 9.8 840 23.1 1580 29.6
160 10.2 860 23.4 1600 29.5
170 10.4 880 23.8 1620 29.3
180 10.4 900 24.1 1640 29.2
190 10.3 920 241 1660 29.4
200 10.6 940 24.0 1680 29.6
220 11.6 960 24.1 1700 29.8
240 12.4 980 24.5 1720 30.3
260 12.8 1000 24.9 1740 30.8
280 13.7 1020 25.0 1760 31.1
300 14.7 1040 25.2 1780 31.0
320 15.2 1060 25.4 1800 30.9
340 15.4 1080 25.6 1820 30.7
360 16.1 1100 25.7 1840 30.6
380 16.4 1120 26.0 1860 30.6
400 16.6 1140 26.4 1880 30.6
420 16.7 1160 27.0 1900 30.6
440 17.0 1180 27.0 1920 30.7
460 17.7 1200 26.7 1940 30.9
480 18.1 1220 26.5 1960 31.2
500 18.5 1240 26.5 1980 31.6
520 19.1 1260 26.5 2000 32.0
540 19.5 1280 26.6
560 19.8 1300 27.0

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(u1V) to convert it into field intensity in dB(uV/m).
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Antenna factor
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Double-ridged wave guide horn antenna
Model 3115, S/N 9911-5964, HL1984

Date of Issue: 6/1/2011

Frequency, Antenna factor,
MHz dB(1/m)
1000.0 24.7
1500.0 25.7
2000.0 27.6
2500.0 28.9
3000.0 31.2
3500.0 32.0
4000.0 32.5
4500.0 32.7
5000.0 33.6
5500.0 35.1
6000.0 354
6500.0 34.9
7000.0 36.1
7500.0 37.8
8000.0 38.0
8500.0 38.1
9000.0 39.1
9500.0 38.3
10000.0 38.6
10500.0 38.2
11000.0 38.7
11500.0 39.5
12000.0 40.0
12500.0 40.4
13000.0 40.5
13500.0 41.1
14000.0 41.6
14500.0 4.7
15000.0 38.7
15500.0 38.2
16000.0 38.8
16500.0 40.5
17000.0 42.5
17500.0 45.9
18000.0 49.4

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(u1V) 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
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Frequency, Antenna factor.
MHz dB(1/m)
1000.0 247
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
6500.0 354
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
18000.0 491

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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Cable loss
Cable coaxial, Huber-Suhner, 18 GHz, 6.4 m, SMA - SMA, model 198-9155-00,
HL 2870
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB

10 0.09 5750 2.49 12000 3.71

30 0.17 6000 2.53 12250 3.81
100 0.32 6250 2.58 12500 3.84
250 0.49 6500 2.64 12750 3.88
500 0.70 6750 2.69 13000 3.92
750 0.86 7000 2.75 13250 3.96
1000 1.00 7250 2.80 13500 3.98
1250 1.11 7500 2.87 13750 4.01
1500 1.23 7750 2.93 14000 4.03
1750 1.34 8000 2.94 14250 4.09
2000 1.41 8250 3.00 14500 4.08
2250 1.51 8500 3.04 14750 4.10
2500 1.59 8750 3.08 15000 4.15
2750 1.68 9000 3.14 15250 4.22
3000 1.76 9250 3.16 15500 4.31
3250 1.83 9500 3.22 15750 4.42
3500 1.91 9750 3.26 16000 4.48
3750 1.97 10000 3.36 16250 4.54
4000 2.05 10250 3.41 16500 4.56
4250 2.11 10500 3.46 16750 4.57
4500 2.18 10750 3.50 17000 4.59
4750 2.24 11000 3.54 17250 4.66
5000 2.30 11250 3.58 17500 4.70
5250 2.36 11500 3.63 17750 4.76
5500 2.43 11750 3.66 18000 4.72
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Cable loss
Cable coaxial, Huber-Suhner, 18 GHz, 6.4 m, SMA - SMA, model 198-8155-00,
HL 2871
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB
10 0.12 5750 2.34 12000 3.55
30 0.14 6000 2.39 12250 3.61
100 0.27 6250 2.46 12500 3.67
250 0.45 6500 2.52 12750 3.74
500 0.63 6750 2.58 13000 3.79
750 0.76 7000 2.64 13250 3.82
1000 0.89 7250 2.68 13500 3.83
1250 1.01 7500 2.73 13750 3.83
1500 1.12 7750 2.78 14000 3.88
1750 1.23 8000 2.83 14250 3.93
2000 1.32 8250 2.88 14500 3.96
2250 1.41 8500 2.94 14750 4.01
2500 1.49 8750 2.97 15000 4.00
2750 1.58 9000 3.02 15250 4.01
3000 1.66 9250 3.07 15500 4.00
3250 1.73 9500 3.13 15750 413
3500 1.80 9750 3.18 16000 4.22
3750 1.87 10000 3.21 16250 4.29
4000 1.93 10250 3.26 16500 4.29
4250 2.01 10500 3.30 16750 4.32
4500 2.06 10750 3.36 17000 4.37
4750 2.12 11000 3.39 17250 4.45
5000 2.17 11250 3.44 17500 4.49
5250 2.24 11500 3.48 17750 4.53
5500 2.29 11750 3.52 18000 4.55
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Cable loss
Cable coaxial, Gore, 25.5 GHz, 1.2 m, SMA-SMA, S/N 10020014
HL 2953
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,
MHz dB MHz dB MHz dB
10 0.06 8750 1.28 18000 1.84
30 0.06 9000 1.30 18250 1.91
100 0.12 9250 1.35 18500 1.94
250 0.19 9500 1.34 18750 1.92
500 0.27 9750 1.36 19000 1.95
750 0.34 10000 1.33 19250 2.00
1000 0.40 10250 1.38 19500 1.96
1250 0.45 10500 1.39 19750 2.02
1500 0.50 10750 1.39 20000 1.92
1750 0.54 11000 1.43 20250 2.04
2000 0.57 11250 1.42 20500 2.00
2250 0.60 11500 1.48 20750 2.09
2500 0.64 11750 1.49 21000 2.01
2750 0.67 12000 1.59 21250 2.07
3000 0.70 12250 1.50 21500 2.20
3250 0.74 12500 1.55 21750 2.10
3500 0.76 12750 1.55 22000 2.24
3750 0.80 13000 1.61 22250 2.25
4000 0.83 13250 1.62 22500 2.12
4250 0.85 13500 1.56 22750 2.05
4500 0.87 13750 1.61 23000 2.10
4750 0.91 14000 1.57 23250 2.03
5000 0.92 14250 1.66 23500 2.08
5250 0.96 14500 1.58 23750 2.14
5500 0.99 14750 1.69 24000 2.16
5750 0.99 15000 1.71 24250 2.25
6000 1.03 15250 1.74 24500 2.17
6250 1.05 15500 1.75 24750 2.32
6500 1.07 15750 1.72 25000 2.32
6750 1.08 16000 1.89 25250 2.32
7000 1.12 16250 1.79 25500 2.4
7250 1.13 16500 1.84 25750 2.31
7500 1.15 16750 1.82 26000 2.28
7750 1.20 17000 1.79 26250 2.32
8000 1.20 17250 1.78 26500 2.29
8250 1.23 17500 1.85
8500 1.27 17750 1.83
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Cable loss
Cable coaxial, GORE-TEX, GOR245, 40 GHz, 0.6 m, SMA-SMA, S/N 05118336
HL 3206
Frequency,| Cable |[Frequency,| Cable |Frequency,| Cable |Frequency,| Cable |Frequency,| Cable
MHz loss, dB MHz loss, dB MHz loss, dB MHz loss,dB MHz loss,dB
10 0.09 4900 0.85 10000 1.20 15200 1.51 29500 1.94
30 0.09 5000 0.85 10100 1.23 15300 1.56 30000 2.11
50 0.10 5100 0.86 10200 1.24 15400 1.54 30500 2.25
100 0.14 5200 0.87 10300 1.25 15500 1.55 31000 2.23
200 0.18 5300 0.88 10400 1.24 15600 1.50 31500 2.24
300 0.22 5400 0.89 10500 1.20 15700 1.56 32000 2.21
400 0.26 5500 0.90 10600 1.23 15800 1.50 32500 2.19
500 0.29 5600 0.92 10700 1.25 15900 1.58 33000 2.24
600 0.31 5700 0.93 10800 1.28 16000 1.56 33500 2.26
700 0.33 5800 0.93 10900 1.35 16100 1.59 34000 2.25
800 0.35 5900 0.95 11000 1.30 16200 1.57 34500 2.28
900 0.38 6000 0.93 11100 1.31 16300 1.59 35000 2.27
1000 0.39 6100 0.97 11200 1.31 16400 1.57 35500 2.31
1100 0.41 6200 0.95 11300 1.35 16500 1.60 36000 2.36
1200 0.42 6300 0.99 11400 1.32 16600 1.60 36500 2.39
1300 0.45 6400 0.98 11500 1.38 16700 1.63 37000 2.39
1400 0.46 6500 0.99 11600 1.33 16800 1.66 37500 2.41
1500 0.48 6600 0.99 11700 1.37 16900 1.64 38000 240
1600 0.49 6700 0.99 11800 1.36 17000 1.66 38500 2.40
1700 0.50 6800 0.99 11900 1.42 17100 1.65 39000 2.54
1800 0.52 6900 1.02 12000 1.34 17200 1.67 39500 2.39
1900 0.53 7000 1.02 12100 1.41 17300 1.66 40000 248
2000 0.53 7100 1.06 12200 1.36 17400 1.69
2100 0.54 7200 1.05 12300 1.40 17500 1.66
2200 0.55 7300 1.02 12400 1.34 17600 1.69
2300 0.56 7400 1.03 12500 1.39 17700 1.70
2400 0.57 7500 1.04 12600 1.40 17800 1.74
2500 0.59 7600 1.05 12700 1.42 17900 1.67
2600 0.60 7700 1.10 12800 1.37 18000 1.72
2700 0.62 7800 1.11 12900 1.39 18500 1.72
2800 0.62 7900 1.10 13000 1.40 19000 1.78
2900 0.65 8000 1.10 13100 1.42 19500 1.77
3000 0.65 8100 1.10 13200 1.41 20000 1.82
3100 0.66 8200 1.10 13300 1.43 20500 1.82
3200 0.67 8300 1.16 13400 1.45 21000 1.94
3300 0.69 8400 1.15 13500 1.45 21500 1.92
3400 0.70 8500 1.20 13600 1.54 22000 2.07
3500 0.71 8600 1.19 13700 1.54 22500 1.90
3600 0.71 8700 1.15 13800 1.49 23000 1.96
3700 0.73 8800 1.16 13900 1.50 23500 1.88
3800 0.74 8900 1.19 14000 1.50 24000 1.96
3900 0.75 9000 1.18 14100 1.52 24500 1.96
4000 0.76 9100 1.23 14200 1.60 25000 2.10
4100 0.76 9200 1.20 14300 1.57 25500 2.05
4200 0.78 9300 1.20 14400 1.57 26000 2.05
4300 0.79 9400 1.19 14600 1.50 26500 2.05
4400 0.80 9500 1.23 14700 1.54 27000 1.97
4500 0.80 9600 1.21 14800 1.51 27500 2.09
4600 0.82 9700 1.22 14900 1.54 28000 2.10
4700 0.82 9800 1.20 15000 1.57 28500 2.05
4800 0.83 9900 1.18 15100 1.56 29000 2.08
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Cable loss
Cable coaxial, Microwave Cable Assembly, 104EA, 18 GHz, 1.0 m
Suhner Sucoflex, HL 3390

Frequency, (I:(;asbsle Frequency, (I:c?sbsle Frequency, Cable Frequency, Cable

MHz dB ! MHz dB ! MHz loss, dB MHz loss, dB
10 0.03 4800 0.55 9800 0.89 14900 1.07
30 0.04 4900 0.56 9900 0.89 15000 1.07
50 0.05 5000 0.57 10000 0.86 15100 1.08
100 0.07 5100 0.58 10100 0.86 15200 1.07
200 0.10 5200 0.58 10200 0.88 15300 1.09
300 0.12 5300 0.59 10300 0.92 15400 1.10
400 0.14 5400 0.59 10400 0.94 15500 1.10
500 0.16 5500 0.60 10500 0.96 15600 1.12
600 0.17 5600 0.61 10600 0.93 15700 1.15
700 0.18 5700 0.61 10700 0.89 15800 1.15
800 0.20 5800 0.63 10800 0.89 15900 1.17
900 0.21 5900 0.63 10900 0.88 16000 1.14

1000 0.23 6000 0.64 11000 0.92 16100 1.14

1100 0.24 6100 0.64 11100 0.91 16200 1.15

1200 0.25 6200 0.64 11200 0.89 16300 1.14

1300 0.27 6300 0.65 11300 0.88 16400 1.13

1400 0.28 6400 0.65 11400 0.88 16500 1.13

1500 0.28 6500 0.66 11500 0.90 16600 1.13

1600 0.30 6600 0.67 11600 0.94 16700 1.14

1700 0.31 6700 0.67 11700 0.96 16800 1.14

1800 0.32 6800 0.67 11800 0.92 16900 1.14

1900 0.33 6900 0.68 11900 0.92 17000 1.14

2000 0.34 7000 0.67 12000 0.91 17100 1.15

2100 0.35 7100 0.68 12100 0.92 17200 1.14

2200 0.35 7200 0.69 12200 0.95 17300 1.15

2300 0.36 7300 0.69 12300 0.98 17400 1.15

2400 0.37 7400 0.68 12400 0.96 17500 1.16

2500 0.39 7500 0.69 12500 0.99 17600 1.16

2600 0.40 7600 0.70 12600 0.96 17700 1.16

2700 0.41 7700 0.71 12700 0.93 17800 1.19

2800 0.42 7800 0.72 12800 0.94 17900 1.21

2900 0.42 7900 0.72 12900 0.98 18000 1.25

3000 0.43 8000 0.72 13000 0.99

3100 0.44 8100 0.73 13100 0.99

3200 0.45 8200 0.74 13200 0.99

3300 0.46 8300 0.75 13300 0.99

3400 0.46 8400 0.74 13400 1.00

3500 0.47 8500 0.73 13500 1.02

3600 0.47 8600 0.73 13600 1.05

3700 0.47 8700 0.75 13700 1.03

3800 0.49 8800 0.77 13800 1.02

3900 0.49 8900 0.77 13900 1.03

4000 0.50 9000 0.77 14000 1.03

4100 0.51 9100 0.77 14100 1.05

4200 0.52 9200 0.78 14200 1.05

4300 0.52 9300 0.80 14300 1.04

4400 0.53 9400 0.82 14400 1.03

4500 0.53 9500 0.82 14600 1.06

4600 0.54 9600 0.83 14700 1.07

4700 0.56 9700 0.89 14800 1.08
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Cable loss
Cable coaxial, MIL C-17, N type-N type, 6 m
Belden, HL 3623

Frequency, | Cable loss, | Frequency, |Cable loss,| Frequency, | Cable loss,
MHz dB MHz dB MHz dB
10 0.13 2600 4.38 5400 7.76
30 0.25 2700 4.53 5500 7.79
50 0.33 2800 4.64 5600 7.88
100 0.49 2900 4.79 5700 7.93
200 0.76 3000 4.93 5800 8.05
300 0.97 3100 5.02 5900 8.03
400 1.18 3200 5.18 6000 8.07
500 1.38 3300 5.27 6100 8.14
600 1.54 3400 5.41 6200 8.21
700 1.71 3500 5.57 6300 8.28
800 1.88 3600 5.65 6400 8.35
900 2.04 3700 5.82 6500 8.43
1000 2.19 3800 5.89
1100 2.38 3900 6.02
1200 2.61 4000 6.15
1300 2.63 4100 6.26
1400 2.79 4200 6.37
1500 2.90 4300 6.52
1600 3.08 4400 6.63
1700 3.21 4500 6.74
1800 3.31 4600 6.86
1900 347 4700 6.98
2000 3.59 4800 7.09
2100 3.74 4900 717
2200 3.86 5000 7.30
2300 3.98 5100 7.41
2400 412 5200 7.59
2500 4.24 5300 7.71
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Cable loss
Microwave Cable Assembly, Huber-Suhner, 40 GHz, 3.5 m, SMA-SMA, S/N 1225/2A
HL 3901
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB

10 0.09 9500 4.29 21000 6.67
100 0.41 10000 4.40 22000 6.92
500 0.93 10500 4.52 23000 7.00
1000 1.33 11000 4.64 24000 7.18
1500 1.63 11500 4.76 25000 7.29
2000 1.90 12000 4.87 26000 7.55
2500 2.12 12500 4.99 27000 7.70
3000 2.33 13000 5.11 28000 7.88
3500 2.50 13500 5.20 29000 8.02
4000 2.67 14000 5.31 30000 8.15
4500 2.82 14500 5.42 31000 8.35
5000 2.99 15000 5.51 32000 8.40
5500 3.16 15500 5.58 33000 8.62
6000 3.32 16000 5.68 34000 8.73
6500 3.51 16500 5.78 35000 8.78
7000 3.65 17000 5.91 36000 8.94
7500 3.79 17500 5.99 37000 9.21
8000 3.92 18000 6.07 38000 9.37
8500 4.04 19000 6.36 39000 9.45
9000 4.18 20000 6.49 40000 9.52
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13 APPENDIX F

A

AC
A/m
AM
AVRG
CBW
cm

dB
dBm
dB(uV)
dB(uV/m)
dB(kA)
DC
EBW
EIRP
ERP
EUT

F

GHz
GND
H

HL

Hz

k

kHz
LO

m
MHz
min
mm
ms

us

NA

Abbreviations and acronyms

ampere
alternating current

ampere per meter

amplitude modulation

average (detector)

channel bandwidth

centimeter

decibel

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

emission bandwidth

equivalent isotropically radiated power
effective radiated power
equipment under test

frequency

gigahertz

ground

height

Hermon laboratories

hertz

kilo

kilohertz

local oscillator

meter

megahertz

minute

millimeter

millisecond

microsecond

not applicable

narrow band

open area test site

Ohm

quasi-peak

pulse modulation

power supply

radiated emission

radio frequency

root mean square

receive

second

temperature

transmit

volt

volt-ampere
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