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1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Runcom Technologies Ltd.

11 Moshe Levi street,UMI Building, 12th floor, Rishon Lezion 75658, Israel
+972 3942 8866

+972 3952 8805

yonatan.zvi@runcom.co.il

Mr. Yonatan Zvi

2 Equipment under test attributes

Product name:
Product type:
Model(s):

Name:

Hardware version:
Software release:
Receipt date

Base station operating in 3.65-3.7 GHz
Transciever
Pico Base Station RNU4000BS

1) PICO-0-3.5-G-4X1W-IA11 (with internal antenna), S/N 1807C2206F008B6
2) PICO-0-3.5-G-4X1W (with external antenna), S/N 0838B2206F00733

Rev 2.2
03.29.63.01
3/11/2012

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):

Runcom Technologies Ltd.

11 Moshe Levi street,UMI Building, 12th floor, Rishon Lezion 75658, Israel
+972 3942 8866

+972 3952 8805

yonatan.zvi@runcom.co.il

Mr. Yonatan Zvi

23084

Hermon Laboratories Ltd. Harakevet Industrial Zone, Binyamina 30500, Israel
3/11/2012

3/21/2012

FCC 47CFR part 90 subpart Z
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5 Tests summary

Test Status
Transmitter characteristics
Section 90.205, 90.1321, Maximum output power (EIRP) Pass
Section 90.1321, Peak EIRP power density Pass
Section 90.209, Occupied bandwidth Pass
Section 90.210 (b), Emission mask Pass
Section 90.1323, Conducted spurious emissions Pass
Section 90.1323, Radiated spurious emissions Pass
Section 90.213, Frequency stability Pass
Section 2.1091, 90.1335, RF radiation exposure evaluation Pass, the exhibit provided in

Application for certification

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 March 21, 2012 -
Reviewed by: | Mrs. M. Cherniavsky, certification engineer April 22, 2012 %f
Approved by: | Mr. M. Nikishin, EMC and Radio group manager | April 23, 2012 If////
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6.1

6.2

6.3

6.4

EUT description

General information

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

The EUT is a base station of WiMAX system operating in 3.65 — 3.70 GHz.

Ports and lines

Port type descF:,rc?gtion Connected from Connected to Qty. Cable type Iercl:gtbr:?m
Power 48 VDC DC power supply EUT 1 Unshielded 10
RF N-Type EUT Antenna 4 Coaxial 1
Signal 10Base-T Ethernet switch Ethernet switch 1 Catb 10
Control* UART EUT PC USB-Com 1 Shielded 10
* - for service only
Support and test equipment
Description Manufacturer Model number Serial number
DC power supply MW (Mean Well) ESP-240-48
Laptop IBM ThinkPad R60 L3-A7675
50 Ohm termination RELM LT-50 3835
50 Ohm termination RELM LT-50 3836
AC/DC adapter Lenovo 42T4432 Z1ZF3J9BA2RD
DC power supply Horizon Electronics DHR3655D 767469

Changes made in EUT

No changes were implemented in the EUT.
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6.5 Test configuration

4BVDC
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6.6  Transmitter characteristics
Type of equipment
V | Stand-alone (Equipment with or without its own control provisions)

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

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

Intended use

Condition of use

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

3650.0 — 3700.0 MHz

Operating frequency range

3652.5 — 3697.5 MHz for 5 MHz OBW
3655.0 — 3695.0 MHz for 10 MHz OBW

RF channel spacing

5, 10 MHz

Maximum rated output power

Is transmitter output power variable?

At transmitter 50 Q RF output connector (aggregate power of = 24.67 dBm — 5 MHz OBW
four RF chains) 28.16 dBm — 10 MHz OBW
No
continuous variable

V stepped variable with stepsize 1.0 dB
Vv Yes

minimum RF power 0 dBm

maximum RF power 28.16 dBm

Antenna connection

unique coupling

with temporary RF connector

\ standard connector Integral

without temporary RF connector

Antenna/s technical characteristics

Type Manufacturer Model number Gain
Dual —Slant BTS Antenna MTI Wireless Edge Ltd. MT-404067/ND 18 dBi
Dual-Slant Antenna PCTEL SP3338-17XP65 17 dBi
Dual-Slant Antenna PCTEL SP3338-16XP90 16 dBi
Internal Antenna Runcom Technologies Ltd. ANT3.5G-120-11dBi-2X2 11.5 dBi
Transmitter aggregate data rate/s, Mbps
Transmitter 99% power bandwidth Type of modulation
QPSK 16QAM 64QAM
5 MHz 2.5-3.8 Mbps 5.0-7.6 Mbps 5.6-9.3 Mbps
10 MHz 5.1-7.6 Mbps 10.2-15.2 Mbps 11.2-18.7 Mbps
Type of modulation QPSK1/2, QPSK3/4, 16QAM1/2, 16QAM3/4, 64QAM1/2, 64QAM2/3, 64QAM3/4, 64QAM5/6
Type of multiplexing OFDMA/TDD
Modulating test signal (baseband) PRBS
Maximum transmitter duty cycle in 67 %
normal use
Transmitter power source
\ DC Nominal rated voltage 48 VDC
AC Nominal rated voltage
Common power source for transmitter and receiver V yes no
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Test specification: Section 90.1321, Maximum conducted output power

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

Test mode: Compliance —

Date(s): 3/11/2012 - 3112/2012 Verdict: PASS
Temperature: 22.1 °C Air Pressure: 1010 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

7 Transmitter tests according to 47CFR part 90 requirements

7.1 Maximum output power

7.1.1  General
This test was performed to measure the maximum output power at the transmitter RF antenna connector.
Specification test limits are given in Table 7.1.1.

Table 7.1.1 Maximum output power limits

Assigned Occupied Maximum peak output power, EIRP
frequency range, | pangwidth, MHz W dBm
z
Base and fixed stations
3650.0 — 3700.0 150 150 ig-gg

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 for end user RF output power.
7.1.2.3 The peak output power was measured with a power meter as provided in Table 7.1.2 to Table 7.1.5.

Figure 7.1.1 Transmitter output power test setup

Trigger
output
EUT Attenuator Coupler L | Power meter [
Spectrum
analyzer Gate
input
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Test specification: Section 90.1321, Maximum conducted output power

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

Test mode: Compliance —

Date(s): 3/11/2012 - 3112/2012 Verdict: PASS
Temperature: 22.1 °C Air Pressure: 1010 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Table 7.1.2 Peak EIRP output power test results

ASSIGNED FREQUENCY RANGE: 3650.0 — 3700.0 MHz
DETECTOR USED: Average (Power Meter)
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
ANTENNA GAIN: 18 dBi
EBW: 5 MHz
BEAMFORMING: 0dB
Channel, S Hiees | [P PSS meas ¥, | Antenna |EIRP total**, Limit, Margin, .
MHz (RF#1), | (RF#2), | (RF#3), | (RF#4), dem | gain, dBi dBm dBm 4B Verdict
dBm dBm dBm dBm '
Modulation QPSK
3652.5 12.39 12.78 12.33 11.97 18.40 18.0 36.40 36.7 -0.28 Pass
3675.0 11.53 11.46 11.58 11.23 17.49 18.0 35.49 36.7 -1.17 Pass
3697.5 11.02 11.73 11.04 11.16 17.27 18.0 35.27 36.7 -1.40 Pass
Modulation 64QAM
3652.5 12.36 12.62 12.08 11.88 18.28 18.0 36.28 36.7 -0.39 Pass
3675.0 11.48 11.13 11.34 11.02 17.27 18.0 35.27 36.7 -1.39 Pass
3697.5 11.02 11.73 11.44 10.64 17.26 18.0 35.26 36.7 -1.40 Pass
ANTENNA GAIN: 18 dBi
EBW: 5 MHz
BEAMFORMING: 3dB
Pmeas Pmeas | Pmeas Pmeas - .
Ch,\jmd’ (RF#1), | (RF#2), | (RF#3), | (RF#4), P(Tg‘;n*’ Sl,gfnd”; E'R';é?f]al**’ ';j'g‘r';’ Me:jrg'”’ Verdict
dBm dBm dBm dBm '
Modulation QPSK
3652.5 9.42 9.66 9.33 9.08 15.40 18.0 36.40 36.7 -0.30 Pass
3675.0 8.66 8.54 8.61 8.23 14.53 18.0 35.53 36.7 -1.17 Pass
3697.5 8.17 8.56 8.11 8.22 14.29 18.0 35.29 36.7 -1.41 Pass
Modulation 64QAM
3652.5 9.49 9.61 9.41 9.12 15.45 18.0 36.45 36.7 -0.25 Pass
3675.0 8.00 7.77 7.93 7.52 13.83 18.0 34.83 36.7 -1.87 Pass
3697.5 8.15 8.66 8.31 8.01 14.33 18.0 35.33 36.7 -1.37 Pass
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Test specification: Section 90.1321, Maximum conducted output power

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

Test mode: Compliance —

Date(s): 3/11/2012 - 3112/2012 Verdict: PASS
Temperature: 22.1 °C Air Pressure: 1010 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Table 7.1.2 Peak EIRP output power test results (continued)

ANTENNA GAIN: 18 dBi
EBW: 5 MHz
BEAMFORMING: 6 dB
Pmeas Pmeas | Pmeas Pmeas A .
channel | (rrw1), | (RF#2), | (RF#3), | (RF#4), | Pres gé;‘itne“d”;‘i FIRE lotal™, - Lmit, I Verdict
dBm dBm dBm dBm !
Modulation QPSK
3652.5 6.48 6.77 6.52 6.44 12.58 18.0 36.58 36.7 -0.12 Pass
3675.0 5.72 5.54 5.74 5.33 11.61 18.0 35.61 36.7 -1.09 Pass
3697.5 5.21 5.77 5.19 4.78 11.27 18.0 35.27 36.7 -1.43 Pass
Modulation 64QAM
3652.5 6.45 6.71 6.43 6.22 12.48 18.0 36.48 36.7 -0.22 Pass
3675.0 5.74 5.52 5.61 5.02 11.50 18.0 35.50 36.7 -1.20 Pass
3697.5 5.25 5.87 5.46 5.12 11.46 18.0 35.46 36.7 -1.24 Pass

* - Pmeas ,dBm = 10 log{10*[P(dBm,RF#1)/10] + 10~([P(dBm, RF#2)/10 + 10°[P(dBm,RF#3)/10]+ 10*([P(dBm, RF#4)/10]}
** - EIRP total, dBm = Pmeas*, dBm + Antenna Gain, dBi + Beamforming factor, dB
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Test specification: Section 90.1321, Maximum conducted output power

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

Test mode: Compliance —

Date(s): 3/11/2012 - 3112/2012 Verdict: PASS
Temperature: 22.1 °C Air Pressure: 1010 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Table 7.1.3 Peak EIRP output power test results

ASSIGNED FREQUENCY RANGE: 3650.0 — 3700.0 MHz

DETECTOR USED: Average (Power Meter)

MODULATING SIGNAL: PRBS

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

ANTENNA GAIN: 18 dBi

EBW: 10 MHz

BEAMFORMING: 0dB

Channel, ek Hiees | [P PSS meas ¥, JAntenna gain,| EIRP total**, Limit, Margin, .

MHz (RF#1), | (RF#2), | (RF#3), | (RF#4), dbm 4B 4Bm dBm 4B Verdict
dBm dBm dBm dBm

Modulation QPSK
3655.0 15.11 15.89 14.51 14.07 20.97 18.0 38.97 40.0 -1.03 Pass
3675.0 14.18 14.71 14.15 13.03 20.10 18.0 38.10 40.0 -1.90 Pass
3695.0 13.75 15.11 13.58 12.50 19.86 18.0 37.86 40.0 -2.14 Pass

Modulation 64QAM
3655.0 14.68 15.17 14.64 13.99 20.66 18.0 38.66 40.0 -1.34 Pass
3675.0 14.41 14.02 14.53 12.89 20.03 18.0 38.03 40.0 -1.97 Pass
3695.0 13.92 14.39 14.14 12.35 19.80 18.0 37.80 40.0 -2.20 Pass

ANTENNA GAIN: 18 dBi

EBW: 10 MHz

BEAMFORMING: 3dB

Channel, PIOCES PICES | [PIEES PICES Pmeas *, |[Antenna gain,| EIRP total**, Limit, Margin, .
Mis (RF#1), | (RF#2), | (RF#3), | (RF#4), e dBi e Sl e Verdict
dBm dBm dBm dBm

Modulation QPSK
3655.0 12.46 12.78 12.33 12.01 18.42 18.0 39.42 40.0 -0.58 Pass
3675.0 11.41 12.12 11.38 10.89 17.51 18.0 38.51 40.0 -1.49 Pass
3695.0 10.96 11.89 11.12 10.45 17.16 18.0 38.16 40.0 -1.84 Pass

Modulation 64QAM
3655.0 12.49 12.83 12.36 11.98 18.46 18.0 39.46 40.0 -0.54 Pass
3675.0 11.42 11.58 11.73 11.03 17.47 18.0 38.47 40.0 -1.53 Pass
3695.0 10.84 11.34 11.23 10.65 17.06 18.0 38.06 40.0 -1.94 Pass
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Test specification:

Section 90.1321, Maximum conducted output power

Test procedure:

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

Test mode: Compliance .
Date(s): 51112012 - 3123013 Verdict: PASS
Temperature: 22.1 °C Air Pressure: 1010 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:
Table 7.1.3 Peak EIRP output power test results (continued)
ANTENNA GAIN: 18 dBi
EBW: 10 MHz
BEAMFORMING: 6 dB
Channel, HUGES AUl S RIEE S HUED Pmeas *, |Antenna gain,| EIRP total**, Limit, Margin, n
MHz (RF#1), | (RF#2), | (RF#3), | (RF#4), dBm dBi dBm dBm 4B Verdict
dBm dBm dBm dBm
Modulation QPSK
3655.0 8.82 9.77 8.73 8.46 14.99 18.0 38.99 40.0 -1.01 Pass
3675.0 7.97 8.34 7.91 7.43 13.96 18.0 37.96 40.0 -2.04 Pass
3695.0 7.47 8.35 8.35 8.35 14.17 18.0 38.17 40.0 -1.83 Pass
Modulation 64QAM
3655.0 8.83 8.83 8.83 8.83 14.85 18.0 38.85 40.0 -1.15 Pass
3675.0 7.92 7.92 7.92 7.92 13.94 18.0 37.94 40.0 -2.06 Pass
3695.0 7.42 7.42 7.42 7.42 13.44 18.0 37.44 40.0 -2.56 Pass

* - Pmeas ,dBm = 10 log{10*[P(dBm,RF#1)/10] + 10~([P(dBm, RF#2)/10 + 10°[P(dBm,RF#3)/10]+ 10*([P(dBm, RF#4)/10]}
** - EIRP total, dBm = Pmeas*, dBm + Antenna Gain, dBi + Beamforming factor, dB
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Test specification: Section 90.1321, Maximum conducted output power

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

Test mode: Compliance —

Date(s): 3/11/2012 - 3112/2012 Verdict: PASS
Temperature: 22.1 °C Air Pressure: 1010 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Table 7.1.4 Peak EIRP output power test results

ASSIGNED FREQUENCY RANGE: 3650.0 — 3700.0 MHz

DETECTOR USED: Average (Power Meter)

MODULATING SIGNAL: PRBS

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

ANTENNA GAIN: 11.5 dBi

EBW: 5 MHz

BEAMFORMING: 0dB

Channel, ek Hiees | [P PSS meas ¥, JAntenna gain,| EIRP total**, Limit, Margin, .
MHz (RF#1), | (RF#2), | (RF#3), | (RF#4), dbm 4B 4Bm dBm 4B Verdict

dBm dBm dBm dBm

Modulation QPSK
3652.5 18.66 18.87 18.34 18.03 24.51 11.5 36.01 36.7 -0.69 Pass
3675.0 17.86 17.99 17.65 17.34 23.74 11.5 35.24 36.7 -1.46 Pass
3697.5 17.26 17.51 17.24 17.01 23.28 11.5 34.78 36.7 -1.92 Pass

Modulation 64QAM
3652.5 18.73 18.99 18.54 18.33 24.67 11.5 36.19 36.7 -0.51 Pass
3675.0 17.81 17.98 17.63 17.21 23.69 11.5 35.19 36.7 -1.51 Pass
3697.5 17.34 17.66 17.21 17.01 23.33 11.5 34.85 36.7 -1.85 Pass

ANTENNA GAIN: 11.5 dBi

EBW: 5 MHz

BEAMFORMING: 3dB

Channel, PIOCES PICES | [PIEES PICES Pmeas *, |[Antenna gain,| EIRP total**, Limit, Margin, .
Mis (RF#1), | (RF#2), | (RF#3), | (RF#4), e dBi e Sl e Verdict
dBm dBm dBm dBm

Modulation QPSK
3655.0 15.91 16.23 15.77 15.32 21.84 11.5 36.34 36.7 -0.33 Pass
3675.0 15.08 15.28 14.96 14.77 21.05 11.5 35.56 36.7 -1.10 Pass
3695.0 14.44 14.75 14.34 14.11 20.44 11.5 34.94 36.7 -1.73 Pass

Modulation 64QAM
3655.0 15.96 16.02 15.68 15.34 21.78 11.5 36.29 36.7 -0.38 Pass
3675.0 14.98 15.21 14.77 14.52 20.90 11.5 35.40 36.7 -1.26 Pass
3695.0 14.57 14.79 14.53 14.22 20.55 11.5 35.07 36.7 -1.60 Pass
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Test specification: Section 90.1321, Maximum conducted output power

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

Test mode: Compliance —

Date(s): 3/11/2012 - 3112/2012 Verdict: PASS
Temperature: 22.1 °C Air Pressure: 1010 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Table 7.1.4 Peak EIRP output power test results (continued)

ANTENNA GAIN: 11.5 dBi
EBW: 5 MHz
BEAMFORMING: 6 dB
Chl\";l\rlllnel, g{ggi? g{ggg? g{ggg? g{g;‘z)s s Antennq gain,| EIRP total**, Limit, Margin, verdict
z dBm dBi dBm dBm dB
dBm dBm dBm dBm
Modulation QPSK
3655.0 12.19 12.33 12.11 12.01 18.18 11.5 35.68 36.7 -0.99 Pass
3675.0 11.47 11.64 11.43 11.21 17.46 11.5 34.98 36.7 -1.68 Pass
3695.0 10.89 11.11 11.01 10.65 16.94 11.5 34.44 36.7 -2.23 Pass
Modulation 64QAM
3655.0 12.24 12.43 12.18 12.05 18.25 11.5 35.76 36.7 -0.91 Pass
3675.0 11.48 11.72 11.41 11.22 17.48 11.5 34.98 36.7 -1.68 Pass
3695.0 10.95 11.13 10.87 10.66 16.93 11.5 34.44 36.7 -2.22 Pass

* - Pmeas ,dBm = 10 log{10*[P(dBm,RF#1)/10] + 10*([P(dBm, RF#2)/10 + 10" [P(dBm,RF#3)/10]+ 10*([P(dBm, RF#4)/10]}
** - EIRP total, dBm = Pmeas*, dBm + Antenna Gain, dBi + Beamforming factor, dB
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Test specification: Section 90.1321, Maximum conducted output power

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

Test mode: Compliance —

Date(s): 3/11/2012 - 3112/2012 Verdict: PASS
Temperature: 22.1 °C Air Pressure: 1010 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Table 7.1.5 Peak EIRP output power test results

ASSIGNED FREQUENCY RANGE: 3700.0 MHz

DETECTOR USED: Average (Power Meter)

MODULATING SIGNAL: PRBS

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

ANTENNA GAIN: 11.5 dBi

EBW: 10 MHz

BEAMFORMING: 0dB

Channel, ek Hiees | [P PSS meas ¥, JAntenna gain,| EIRP total**, Limit, Margin, .

MHz (RF#1), | (RF#2), | (RF#3), | (RF#4), dbm 4B 4Bm dBm 4B Verdict
dBm dBm dBm dBm

Modulation QPSK
3652.5 22.19 22.32 22.08 21.98 28.16 11.5 39.66 40.0 -0.34 Pass
3675.0 21.32 21.55 21.16 21.01 27.29 11.5 38.80 40.0 -1.20 Pass
3697.5 20.67 20.98 20.56 20.33 26.66 11.5 38.16 40.0 -1.84 Pass

Modulation 64QAM
3652.5 22.10 22.31 22.01 21.92 28.11 11.5 39.62 40.0 -0.38 Pass
3675.0 21.11 21.34 21.01 20.93 2712 11.5 38.62 40.0 -1.38 Pass
3697.5 20.73 20.94 20.56 20.22 26.64 11.5 38.16 40.0 -1.84 Pass

ANTENNA GAIN: 11.5 dBi

EBW: 10 MHz

BEAMFORMING: 3dB

Channel, PIOCES PICES | [PIEES PICES Pmeas *, |[Antenna gain,| EIRP total**, Limit, Margin, .
Mis (RF#1), | (RF#2), | (RF#3), | (RF#4), e dBi e Sl e Verdict
dBm dBm dBm dBm

Modulation QPSK
3655.0 18.69 18.99 18.56 18.22 24.64 11.5 39.14 40.0 -0.86 Pass
3675.0 18.11 18.34 18.05 17.96 24.14 11.5 38.65 40.0 -1.35 Pass
3695.0 17.14 17.33 17.03 16.95 23.14 11.5 37.64 40.0 -2.36 Pass

Modulation 64QAM
3655.0 18.64 18.88 18.43 18.11 24.54 11.5 39.06 40.0 -0.94 Pass
3675.0 17.60 17.77 17.41 17.12 23.50 11.5 38.00 40.0 -2.00 Pass
3695.0 17.20 17.34 17.06 16.94 23.16 11.5 37.67 40.0 -2.33 Pass
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Report ID: RUNRAD_FCC.23084.docx
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HERMON LABORATORIES

Test specification: Section 90.1321, Maximum conducted output power

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

Test mode: Compliance —

Date(s): 3/11/2012 - 3112/2012 Verdict: PASS
Temperature: 22.1 °C Air Pressure: 1010 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Table 7.1.5 Peak EIRP output power test results (continued)

ANTENNA GAIN: 11.5 dBi
EBW: 10 MHz
BEAMFORMING: 6 dB
Channel, HUGES AUl S RIEE S HUED Pmeas *, |Antenna gain,| EIRP total**, Limit, Margin, n
MHz (RF#1), | (RF#2), | (RF#3), | (RF#4), dBm dBi dBm dBm dB Verdict
dBm dBm dBm dBm
Modulation QPSK
3655.0 16.23 16.47 16.22 16.14 22.29 11.5 39.79 40.0 -0.21 Pass
3675.0 15.06 15.32 15.01 14.87 21.09 11.5 38.60 40.0 -1.40 Pass
3695.0 14.79 14.99 14.71 14.55 20.78 11.5 38.28 40.0 -1.72 Pass
Modulation 64QAM
3655.0 16.28 16.52 16.14 16.02 22.26 11.5 39.78 40.0 -0.22 Pass
3675.0 15.29 15.34 15.11 14.99 21.21 11.5 38.71 40.0 -1.29 Pass
3695.0 14.81 14.98 14.65 14.33 20.72 11.5 38.24 40.0 -1.76 Pass

* - Pmeas ,dBm = 10 log{10*[P(dBm,RF#1)/10] + 10~([P(dBm, RF#2)/10 + 10°[P(dBm,RF#3)/10]+ 10*([P(dBm, RF#4)/10]}
** - EIRP total, dBm = Pmeas*, dBm + Antenna Gain, dBi + Beamforming factor, dB

Reference numbers of test equipment used
[ HL3301 [ HL3302 | HL3667 | HL3768 | HL3818 [ HL3901 |
Full description is given in Appendix A.
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Report ID: RUNRAD_FCC.23084.docx

Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance

Date(s):

3/11/2012 - 3/12/2012

Verdict:

PASS

Temperature: 22.3 °C

Air Pressure: 1010 hPa

Relative Humidity: 42 %

| Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

7.2  Peak EIRP power density with 11.5 dBi antenna
7.2.1 General
This test was performed to measure the peak EIRP density at the transmitter RF antenna connector. Specification
test limits are given in Table 7.2.1.
Table 7.2.1 Peak power density limits
freqﬁz?]?ynre:nge Ocqupied Maximum peak power spectral density, EIRP
MHz ' bandwidth, MHz W/MHz dBm/MHz
Base and fixed stations
5
3650.0 — 3700.0 7 1 30
10
7.2.2  Test procedure
7.2.2.1 The EUT was set up as shown in Figure 7.1.2Figure 7.1.1, energized and its proper operation was checked.
7.2.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
7.2.2.3 The peak output power density was measured with spectrum analyzer as provided in Table 7.2.2, Table 7.2.3 and

the associated plots.

Figure 7.2.1 Peak power density test setup

Trigger
output
EUT Attenuator Coupler Power meter [
Spectrum
analyzer Gate
input
Reference numbers of test equipment used
[ HL3301 | HL3302 | HL3667 | HL3768 | HL3818 [ HL3901 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Test specification: Section 90.1321, Peak EIRP power density

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

Test mode: Compliance —

Date(s): 3/11/2012 - 3112/2012 Verdict: PASS
Temperature: 22.3 °C Air Pressure: 1010 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks: Antenna gain 11.5 dBi

Table 7.2.2 Peak EIRP power density test results

ASSIGNED FREQUENCY RANGE: 3650.0 — 3700.0 MHz
DETECTOR USED: Average (RMS)
RESOLUTION BANDWIDTH: 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
MODULATING SIGNAL: PRBS
ANTENNA GAIN: 11.5 dBi
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
EBW: 5 MHz
BEAMFORMING: 0dB
Carrier SA . Peak EIRP - .
frequency, reading, d'l;ec;]t:iltpoc\;vBerrn A;i;endnBai BeamLoBrmmg, power density, la'g‘f:; Madrgm, Verdict
MHz dBm o ey dBm/ MHz
Modulation QPSK
3652.5 11.70 17.72 11.5 0 29.22 30.0 -0.78 Pass
3675.0 10.87 16.89 11.5 0 28.39 30.0 -1.61 Pass
3697.5 10.33 16.35 11.5 0 27.85 30.0 -2.15 Pass
Modulation 64QAM
3652.5 11.90 17.92 11.5 0 29.44 30.0 -0.56 Pass
3675.0 10.91 16.93 11.5 0 28.43 30.0 -1.57 Pass
3697.5 10.64 16.66 11.5 0 28.18 30.0 -1.82 Pass
BEAMFORMING: 3dB
f Carrier SA Total power Antenna Beamforming, Pzl EIRF.) Limit, Margin, .
requency, reading, ereitan, GIEm ain. dBi dB power density, dBm dB Verdict
MHz dBm o gamn, dBm/ MHz
Modulation QPSK
3652.5 8.97 14.99 11.5 3.0 29.49 30.0 -0.51 Pass
3675.0 8.10 14.12 11.5 3.0 28.64 30.0 -1.36 Pass
3697.5 7.52 13.54 11.5 3.0 28.04 30.0 -1.96 Pass
Modulation 64QAM
3652.5 8.97 14.99 11.5 3.0 29.51 30.0 -0.49 Pass
3675.0 8.11 14.13 11.5 3.0 28.63 30.0 -1.37 Pass
3697.5 7.87 13.89 11.5 3.0 28.41 30.0 -1.59 Pass
BEAMFORMING: 6 dB
fr;aurgr?;y reasd'io\ng Total power Antenna Beamforming, poSve:rkdEelnRsliDty Limit, Margin, Verdict
MHz dBm density, dBm | gain, dBi dB dBm/ MHz dBm dB
Modulation QPSK
3652.5 5.32 11.34 11.5 6.0 28.84 30.0 -1.16 Pass
3675.0 4.45 10.47 11.5 6.0 27.99 30.0 -2.01 Pass
3697.5 3.95 9.97 11.5 6.0 27.47 30.0 -2.53 Pass
Modulation 64QAM
3652.5 5.26 11.28 11.5 6.0 28.80 30.0 -1.20 Pass
3675.0 4.55 10.57 11.5 6.0 28.07 30.0 -1.93 Pass
3697.5 4.10 10.12 11.5 6.0 27.64 30.0 -2.36 Pass

* - Total power density, dBm/MHz = SA Reading + 10*log(N)
** - Peak EIRP power density, dBm/MHz = Total power density*, dBm/MHz + Antenna Gain, dBi + Beamforming, dB
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

HERMON LABORATORIES

Test specification: Section 90.1321, Peak EIRP power density

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

Test mode: Compliance —

Date(s): 3/11/2012 - 3112/2012 Verdict: PASS
Temperature: 22.3 °C Air Pressure: 1010 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks: Antenna gain 11.5 dBi

Table 7.2.3 Peak EIRP power density test results

ASSIGNED FREQUENCY RANGE: 3650.0 — 3700.0 MHz
DETECTOR USED: Average (RMS)
RESOLUTION BANDWIDTH: 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
MODULATING SIGNAL: PRBS
ANTENNA GAIN: 11.5 dBi
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
EBW: 10 MHz
BEAMFORMING: 0dB
Carrier SA . Peak EIRP - .
frequency, reading, d-;?\t:iltsoc\iNBerrn g;i:]endn; BeamLoBrmmg, power density, la'g‘f:; Madrgm, Verdict
MHz dBm ! ! dBm/ MHz
Modulation QPSK
3655.0 12.42 18.44 11.5 0 29.94 30.0 -0.06 Pass
3675.0 11.41 17.43 11.5 0 28.95 30.0 -1.05 Pass
3695.0 10.98 17.00 11.5 0 28.50 30.0 -1.50 Pass
Modulation 64QAM
3655.0 12.34 18.36 11.5 0 29.88 30.0 -0.12 Pass
3675.0 11.25 17.27 11.5 0 28.77 30.0 -1.23 Pass
3695.0 11.02 17.04 11.5 0 28.56 30.0 -1.44 Pass
BEAMFORMING: 3dB
f Carrier SA Total power Antenna Beamforming, Pzl EIRF.) Limit, Margin, .
requency, reading, density, dBm | gain, dBi dB power density, dBm dB Verdict
MHz dBm ! ! dBm/ MHz
Modulation QPSK
3655.0 8.92 14.94 11.5 3.0 29.44 30.0 -0.56 Pass
3675.0 8.78 14.80 11.5 3.0 29.32 30.0 -0.68 Pass
3695.0 8.44 14.46 11.5 3.0 28.96 30.0 -1.04 Pass
Modulation 64QAM
3655.0 8.83 14.85 11.5 3.0 29.37 30.0 -0.63 Pass
3675.0 7.76 13.78 11.5 3.0 28.28 30.0 -1.72 Pass
3695.0 7.56 13.58 11.5 3.0 28.10 30.0 -1.90 Pass
BEAMFORMING: 6 dB
fr;aurgr?;y, reasd'io\ng, Tota_l power An_tenna_ Beamforming, po':ve;kdEelnRs'i:ty, Limit, Margin, Verdict
MHz dBm density, dBm | gain, dBi dB dBm/ MHz dBm dB
Modulation QPSK
3655.0 6.38 12.40 11.5 6.0 29.90 30.0 -0.10 Pass
3675.0 5.32 11.34 11.5 6.0 28.86 30.0 -1.14 Pass
3695.0 5.13 11.15 11.5 6.0 28.65 30.0 -1.35 Pass
Modulation 64QAM
3655.0 6.38 12.40 11.5 6.0 29.90 30.0 -0.10 Pass
3675.0 5.42 11.44 11.5 6.0 28.94 30.0 -1.06 Pass
3695.0 5.19 11.21 11.5 6.0 28.71 30.0 -1.29 Pass

* - Total power density, dBm/MHz = SA Reading + 10*log(N)
** - Peak EIRP power density, dBm/MHz = Total power density*, dBm/MHz + Antenna Gain, dBi + Beamforming, dB
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode: Compliance

Verdict:

Date(s): 3/11/2012 - 3/12/2012

PASS

Temperature: 22.3 °C Air Pressure: 1010 hPa

Relative Humidity: 42 % | Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.1 Peak output power density test results at low frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 12:54:25 Mar 15, 2012 o R

Ref 28 dBm

Atten 1@ dB Ext PG -40 dB

Mkrl 3.652 989 GHz
11.78 dBm

#fAvg
Log

1
&

19
dB/

Marker

13.652900000 GHz

Prva | 11.7@ cdBm

Wl $2

$3 FS

£0f):
FTun

Swp

Center 3.652 5680 GHz
#Res BH 1 MHz

Span 16 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.2.2 Peak output power density test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

# Agilent 13:47:26 Mar 15, 2012 o R

Ret 15 dBm

Atten 18 dB Ext PG 40 dB

Mkrl 3.675 583 GHz
10.87 dBm

#Avg
Lag

Py
1

19
dB/

Marker

3.675583000 GHz

Pave | 10.87 dBm

W1 S2

33 FS
AR

£
FTun

Swp

Center 3.675 880 GHz
#Res BH 1 MHz

Span 10 MHz

#VBH 3 MHz #5peep 1.2 5 (601 prs)

Page 20 of 155




HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

Air Pressure: 1010 hPa

3/11/2012 - 3/12/2012
Relative Humidity: 42 % | Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.3 Peak output power density test results at high frequency

CARRIER FREQUENCY: 3697.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 13:59:28 Mar 15, 2012 o R

Mkrl 3.696 708 GHz
Ref 15 dBm Atten 18 dB Ext PG —40 dB 10.33 dBm
#fAvg °
Log 1
18

dB/

Marker
3.696700000 GH=z
Prva | 10.33 cdBm

H1 $2
33 FS
AR
£0f):
FTun
Swp

Center 3.697 580 GHz
#Res BH 1 MHz

Span 16 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.2.4 Peak output power density test results at low frequency

CARRIER FREQUENCY: 3652.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

% Aglent 14:41:18 Mar 15, 2012 @R

Mkrl 3.652 258 GHz

Ref 20 dBm Atten 18 dB Ext PG -40 dB 11.99 dBm
#Hvg .
Log <
18
dB/
Marker

13.652250000 GHz
PAvg | 11.98@ dBm

H1 52
53 FS
AR
£0)
FTun
Swp

Start 3.547 500 GHz
#Res BH 1 MHz

Stop 3.657 508 GHz

#VBH 3 MHz #5peep 1.2 5 (601 prs)
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode: Compliance

Date(s): 3/11/2012 - 3/12/2012

Verdict: PASS

Temperature: 22.3 °C Air Pressure: 1010 hPa

Relative Humidity: 42 % | Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.5 Peak output power density test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

i Agilent 14:29:58 Mar 15, 2012 o R

Mkrl 3.674 758 GHz

Ref 15 dBm Atten 18 dB Ext PG -46 dB 18.91 dBm
#fAvg s
Log 1
18
dB/

Marker

13.674750000 GHz
pave | 10.91 dBm
H1 $2
53 FS

AR

£0f):
FTun
Swp
Center 3.675 8088 GHz Span 16 MHz
#Res BH 1 MHz #BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.2.6 Peak output power density test results at high frequency

CARRIER FREQUENCY: 3697.50 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agilent 14:24:25 Mar 15, 2012 o R

Mkrl 3.697 258 GHz

Ref 15 dBm Atten 18 dB Ext PG -40 dB 10.64 dBm
#Avg o
Lag 1
19
dB/

Marker

13.697250000 GHz
PAvg | 10.64 dBm
H1 52
$3 FS

AR

£
FTun
Swp
Center 3.697 5068 GHz Span 10 MHz
#Res BH 1 MHz #VBH 3 MHz #5peep 1.2 5 (601 prs)
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode: Compliance

Date(s): 3/11/2012 - 3/12/2012

Verdict: PASS

Temperature: 22.3 °C Air Pressure: 1010 hPa

Relative Humidity: 42 % | Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.7 Peak output power density test results at low frequency

CARRIER FREQUENCY: 3655.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 11:51:57 Mar 15, 2012 o R

Mkrl 3.693 77 GHz

Ref 26 dBm Atten 18 dB Ext PG -46 dB 12.42 dBm
#Avy N
Log <
18
dB/

Marker

13.653770000 GHz
PAve | 12.42 dBm
H1 $2
53 FC

AR

£0f):
FTun
Swp
Center 3.655 88 GHz Span 20 MHz
#Res BH 1 MHz #BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.2.8 Peak output power density test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

# Agilent 11:37:06 Mar 15, 2012 o R

Ret 28 dBm

Atten 18 dB Ext PG 40 dB

Mkrl 3.676 17 GHz
11.41 dBm

#Avg
Lag

1
&

19
dB/

Marker

[3.676170000 GHz

Pave | 11.41 dBm

W1 S2

33 FS
AR

£
FTun

Swp

Center 3.675 @
#Res BH 1 MHz

GHz

Span 20 MHz

#VBH 3 MHz #5peep 1.2 5 (601 prs)
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode: Compliance

Date(s): 3/11/2012 - 3/12/2012

Verdict: PASS

Temperature: 22.3 °C Air Pressure: 1010 hPa

Relative Humidity: 42 % | Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.9 Peak output power density test results at high frequency

CARRIER FREQUENCY: 3695.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 11:56:85 Mar 15, 2012 o R

Ref 28 dBm

Atten 1@ dB Ext PG -46 dB

Mkrl 3.693 93 GHz
10.98 dBm

#Avy
Log

19
dB/

PAvg

Wl $2

S3 FS

£0f):
FTun

Swp

Start 3.665 @@ GHz
#Res BH 1 MHz

" Stop 375 @0 GHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.2.10 Peak output power density test results at low frequency

CARRIER FREQUENCY: 3655.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agilent 12:19:27  Mar 15, 2012 o R

Mkrl 3.653 4@ GHz

Ref 26 dBm Atten 18 dB Ext PG -46 dB 12.34 dBm
#Avg .
Lag <
19
dB/

Marker

13.653400000 GHz
PAvg | 12.34 dBm
H1 %2
33 F$

AR

£0fn
FTun
Swp
Center 3.655 66 GHz Span 26 MHz
#Res BH 1 MHz #UBH 3 MHz #3weep 1.2 5 (681 pts)
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode: Compliance

Date(s): 3/11/2012 - 3/12/2012

Verdict: PASS

Temperature: 22.3 °C Air Pressure: 1010 hPa

Relative Humidity: 42 % | Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.11 Peak output power density test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

i Agilent 12:19:98 Mar 15, 2012 o R

Mkrl 3.673 40 GHz

Ref 26 dBm Atten 18 dB Ext PG -46 dB 11.25 dBm
#Avy
Log o
18
dB/

Marker

13673400000 GHz
pave | 11.25 cdBm
H1 $2
53 FS

AR

£0f):
FTun
Swp
Center 3.675 88 GHz Span 20 MHz
#Res BH 1 MHz #BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.2.12 Peak output power test density results at high frequency

CARRIER FREQUENCY: 3695.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agilent 12:05:31 Mar 15, 2012 o R

Ref 20 dBm

Atten 18 dB Ext PG -48 dB

Mkrl 3.693 48 GHz
11.62 dBm

#Avg
Lag

1
<

19
dB/

Marker

13.693400000 GHz

PAve | 11.02 dBm
WLos2

$3 FS

£0fn
FTun

Swp

Start 3.685 90 GHz
#Res BH 1 MHz

#VBH 3 MHz

" Stop 3.7685 09 GHz
#3weep 1.2 5 (681 pts)
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode: Compliance

Date(s): 3/11/2012 - 3/12/2012

Verdict: PASS

Temperature: 22.3 °C Air Pressure: 1010 hPa

Relative Humidity: 42 % | Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.13 Peak output power density test results at low frequency

CARRIER FREQUENCY: 3652.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 12:59:23 Mar 15, 2012 o R

Ref 28 dBm

Atten 1@ dB Ext PG -46 dB

Mkrl 3.652 989 GHz
5.97 dBm

#Avy
Log

1

19
dB/

Marker

13.652900000 GHz

Prva | B.97 dBm
Ml 32

S3 FS
AA

£0f):
FTun

Swp

Center 3.652 5680 GHz
#Res BH 1 MHz

Span 16 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.2.14 Peak output power density test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

# Agilent 13:44:17 Mar 15, 2012 o R

Ref 15 dBm

Atten 18 dB Ext PG -48 dB
1

Mkrl 3.675 583 GHz
§.10 dBm

#Avg
Lag

>

19
dB/

Marker

13.675583000 GHz
PAva | B.10 dBm

W1 $2

$3 FS
AA

£0fn
FTun

Swp

Center 3.675 B89 GHz
#Res BH 1 MHz

Span 16 MHz

#UBH 3 MHz #3weep 1.2 5 (681 pts)
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Report ID: RUNRAD_FCC.23084.docx

Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

Air Pressure: 1010 hPa

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

| Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.15 Peak output power density test results at high frequency

CARRIER FREQUENCY: 3697.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2
W Agilent 13:53:07 Mar 15, 2012 QR
Mkrl 3.696 788 GHz
Rgf 15 dBm Atten 18 dB Ext PG -46 dB 7.52 dBm
#Aw
Lugg s
18
dB/
Marker
13.696700000 GHz
Pva [ 7.52 dBm
H1 $2
53 FS
AR
£0fx
FTun
Swp
Center 3.697 5088 GHz Span 16 MHz

#Res BH 1 MHz #BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.2.16 Peak output power density test results at low frequency

CARRIER FREQUENCY: 3652.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agilent 14:44:41 Mar 15, 2012 o R

Mkrl 3.652 258 GHz

Ret 28 dBm Atten 18 dB Ext PG 40 dB 8.97 dBm

#Avg
Lag 1

19
dB/

Marker

13.652250000 GHz
Pava | B.97 dBm -

W1 S2

33 FS
AR

£
FTun

Swp

Center 3.652 580 GHz
#Res BH 1 MHz

Span 10 MHz

#VBH 3 MHz #5peep 1.2 5 (601 prs)
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode: Compliance

Date(s): 3/11/2012 - 3/12/2012

Verdict: PASS

Temperature: 22.3 °C Air Pressure: 1010 hPa

Relative Humidity: 42 % | Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.17 Peak output power density test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

i Agilent 14:35:06 Mar 15, 2012 o R

Mkrl 3.674 567 GHz

Ref 15 dBm Atten 18 dB Ext PG -46 dB 8.11 dBm
#Avg 1
Log <
18
dB/

Marker

13.674567000 GHz
Piva [ B.11 dBm
H1 $2
53 FS

AR

£0f):
FTun
Swp
Center 3.675 8088 GHz Span 16 MHz
#Res BH 1 MHz #BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.2.18 Peak output power density test results at high frequency

CARRIER FREQUENCY: 3697.50 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agilent 14:18:09 Mar 15, 2012 o R

Mkrl 3.697 258 GHz

Ref 15 dBm Atten 18 dB Ext PG -40 dB 7.87 dBm
#Hvg 1
Lag <
19
dB/

Marker

13.697250000 GHz
PAavg [ 7.87 dBm
H1 52
$3 FS

AR

£
FTun
Swp
Center 3.697 5068 GHz Span 10 MHz
#Res BH 1 MHz #VBH 3 MHz #5peep 1.2 5 (601 prs)
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode: Compliance

Date(s): 3/11/2012 - 3/12/2012

Verdict: PASS

Temperature: 22.3 °C Air Pressure: 1010 hPa

Relative Humidity: 42 % | Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.19 Peak output power density test results at low frequency

CARRIER FREQUENCY: 3655.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 11:49:12 Mar 15, 2012 o R

Ref 28 dBm

Atten 1@ dB Ext PG -46 dB

Mkrl 3.693 77 GHz
5.92 dBm

#Avy
Log

1

19
dB/

Marker

13.653770000 GHz
Prva | B.92 dBm

Wl $2

S3 FS

£0f):
FTun

Swp

Center 3.655 @
#Res BH 1 MHz

GHz

Span 20 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.2.20 Peak output power density test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2
#  Agilent 11:41:55 Mar 15, 2812 & R
Mkrl 3.676 17 GHz
Ref 28 dBm Atten 18 dB Ext PG -40 dB 8.78 dBm
#Avg
Log 1
19
dB/
Marker
13.676170000 GHz
PAvg | B.78 dBm
H1 52
$3 FS
AR
£
FTun
Swp
Center 3.675 060 GHz Span 20 MHz

#Res BH 1 MHz

#VBH 3 MHz #5peep 1.2 5 (601 prs)
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode: Compliance

Date(s): 3/11/2012 - 3/12/2012

Verdict: PASS

Temperature: 22.3 °C Air Pressure: 1010 hPa

Relative Humidity: 42 % | Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.21 Peak output power test density results at high frequency

CARRIER FREQUENCY: 3695.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 11:59:98 Mar 15, 2012 o R

Ref 28 dBm

Atten 1@ dB Ext PG -46 dB

Mkrl 3.693 93 GHz
5.44 dBm

#Avy
Log

19
dB/

Marker

13.693030000 GHz
Piva | B.44 dBm

Wl $2

S3 FS

£0f):
FTun

Swp

Start 3.665 @@ GHz
#Res BH 1 MHz

#YEH 3 MHz

" Stop 3785 A0 GHz
#5weep 1.2 5 (601 pts)

Plot 7.2.22 Peak output power density test results at low frequency

CARRIER FREQUENCY: 3655.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agilent 12:16:14 Mar 15, 2012 @R

Ret 28 dBm

Atten 18 dB Ext PG 40 dB

Mkrl 3.653 4@ GHz
8.83 dBm

#Avg
Lag

i

19
dB/

Marker

13.653400000 GHz
Pava | B.83 dBm

W1 S2

33 FS
AR

£
FTun

Swp

Center 3.655 88 GHz
#Res BH 1 MHz

#VBH 3 MHz

Span 20 MHz
#5peep 1.2 5 (601 prs)
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance

Date(s):

3/11/2012 - 3/12/2012

Verdict: PASS

Temperature: 22.3 °C

Air Pressure: 1010 hPa

Relative Humidity: 42 %

| Power Supply: 48VDC

Remarks: Antenna gain 1

1.5 dBi

Plot 7.2.23 Peak output power density test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

i Agilent 12:13:32 Mar 15, 2012 o R

Mkrl 3.675 97 GHz

Ref 28 dBm Atten 1@ dB Ext PG -46 dB

7.76 dBm

#Avy
Log

1
16 (43

dB/

Marker

13.675970000 GHz
Pva L 7.76 dBm

Wl $2

S3 FS

£0f):
FTun

Swp

Center 3.675 @
#Res BH 1 MHz

GHz
#UBH 3 MHz

Span 20 MHz

#5weep 1.2 5 (601 pts)

Plot 7.2.24 Peak output power density test results at high frequency

CARRIER FREQUENCY: 3695.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

% Agilent 12:02:47 Mar 15, 2012 @R

Mkrl 3.693 4@ GHz

Ret 28 dBm Atten 18 dB Ext PG 40 dB

7.56 dBm

#Avg
Lag

18 s

dB/

Marker

13.693400000 GHz
PAva | 7.56 dBm

W1 S2

33 FS
AR

£
FTun

Swp

Start 3.685 00 GHz

#Res BH 1 MHz #VBH 3 MHz

Stop 3.765 00 GHz
#5peep 1.2 5 (601 prs)
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode: Compliance

Date(s): 3/11/2012 - 3/12/2012

Verdict: PASS

Temperature: 22.3 °C Air Pressure: 1010 hPa

Relative Humidity: 42 % | Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.25 Peak output power density test results at low frequency

CARRIER FREQUENCY: 3652.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 13:38:48 Mar 15, 2012 o R

Ref 15 dBm

Atten 1@ dB Ext PG -46 dB

Mkrl 3.652 989 GHz
9.32 dBm

#Avy
Log

1
&

19
dB/

Marker

13.652900000 GHz

PAvg 5.32 dBm

Wl $2

S3 FS

£0f):
FTun

Swp

Center 3.652 5680 GHz
#Res BH 1 MHz

Span 16 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.2.26 Peak output power density test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

# Agilent 13:41:31 Mar 15, 2012 o R

Ref 15 dBm

Atten 18 dB Ext PG -48 dB

Mkrl 3.675 583 GHz
4.45 dBm

#Avg
Lag

1
O

19
dB/

Marker

13.675583000 GHz
Pava | 4.45 dBm

W1 $2

$3 FS

£0fn
FTun

Swp

Center 3.675 B89 GHz
#Res BH 1 MHz

Span 16 MHz

#UBH 3 MHz #3weep 1.2 5 (681 pts)
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode: Compliance

Date(s): 3/11/2012 - 3/12/2012

Verdict: PASS

Temperature: 22.3 °C Air Pressure: 1010 hPa

Relative Humidity: 42 % | Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.27 Peak output power density test results at high frequency

CARRIER FREQUENCY: 3697.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 13:53:44 Mar 15, 2012 o R

Ref 15 dBm

Atten 1@ dB Ext PG -46 dB

Mkrl 3.696 780 GHz
3.95 dBm

#Avy
Log

1

19
dB/

Marker

13.696700000 GHz
Prva L 3.95 dBm

Wl $2

S3 FS

£0f):
FTun

Swp

Center 3.697 580 GHz
#Res BH 1 MHz

Span 16 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.2.28 Peak output power density test results at low frequency

CARRIER FREQUENCY: 3652.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agilent 14:47:51 Mar 15, 2012 o R

Mkrl 3.652 258 GHz

Ref 15 dBm Atten 18 dB Ext PG -40 dB 5.26 dBm
#Avg
Lag 1
18 I
dB/

Marker

13.652250000 GHz
PAva | 5.26 dBm
H1 52
$3 FS

AR

£
FTun
Swp
Center 3.652 5068 GHz Span 10 MHz
#Res BH 1 MHz #VBH 3 MHz #5peep 1.2 5 (601 prs)
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Report ID: RUNRAD_FCC.23084.docx

Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

Air Pressure: 1010 hPa

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

| Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.29 Peak output power density test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2
W Agilent 14:08:33 Mar 15, 2012 QR
Mkrl 3.674 750 GHz
Ref 15 dBm Atten 18 dB Ext PG -46 dB 4.55 dBm
#Avy
Log L
18
dB/
Marker
13.674750000 GHz
Pva L 4.55 dBm 1
H1 $2
53 FS
AR
£0f):
FTun
Swp
Center 3.675 8088 GHz Span 16 MHz
#Res BH 1 MHz #BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.2.30 Peak output power test density results at high frequency

CARRIER FREQUENCY: 3697.50 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agilent 14:05:47 Mar 15, 2012 o R

Mkrl 3.696 883 GHz

Ret 15 dBm Atten 18 dB Ext PG 40 dB 4.18 dBm

#Avg
Lag 1

19
dB/

Marker

13.696883000 GHz
Pava | 4.10 dBm

W1 S2

33 FS
AR

£
FTun

Swp

Center 3.697 580 GHz
#Res BH 1 MHz

Span 10 MHz

#VBH 3 MHz #5peep 1.2 5 (601 prs)
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Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

Air Pressure: 1010 hPa

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

| Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.31 Peak output power density test results at low frequency

CARRIER FREQUENCY: 3655.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 17:63:07 Mar 15, 2012 o R

Mkrl 3.693 77 GHz

Ref 15 dBm Atten 18 dB Ext PG -46 dB 6.38 dBm
#Avy
Log <1>
18
dB/

Marker

13.653770000 GHz
Prva | 6.38 dBm
H1 $2
53 FS

AR

£0f):
FTun
Swp
Center 3.655 88 GHz Span 20 MHz
#Res BH 1 MHz #BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.2.32 Peak output power density test results at mid frequency
CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2
% Agilent 17:00:26 Mar 15, 2612 Q@R

Mkrl 3.673 77 GHz

Ref 15 dBm Atten 18 dB Ext PG -40 dB 5.32 dBm
#Avg
Lag 1
18 S+ SO ! I
dB/

Marker

13.673770000 GHz
PAvg + 5.32 dBm
H1 52
$3 FS

AR

£
FTun
Swp
Center 3.675 060 GHz Span 20 MHz
#Res BH 1 MHz #VBH 3 MHz #5peep 1.2 5 (601 prs)
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode: Compliance

Date(s): 3/11/2012 - 3/12/2012

Verdict: PASS

Temperature: 22.3 °C Air Pressure: 1010 hPa

Relative Humidity: 42 % | Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.33 Peak output power density test results at high frequency

CARRIER FREQUENCY: 3695.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 16:57:03 Mar 15, 2012 o R

Mkrl 3.693 77 GHz

Ref 15 dBm Atten 18 dB Ext PG -46 dB 5.13 dBm
#Avy
Log 1
18 &
dB/

Marker

13.693770000 GHz
Piva & 5.13 dBm
H1 $2
53 FS

AR

£0f):
FTun
Swp
Center 3.695 88 GHz - Span 20 MHz
#Res BH 1 MHz #BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.2.34 Peak output power density test results at low frequency

CARRIER FREQUENCY: 3655.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agilent 16:43:12 Mar 15, 2012 @R

Ret 15 dBm

Atten 18 dB Ext PG 40 dB

Mkrl 3.656 17 GHz
6.38 dBm

#Avg
Lag

1
&

19
dB/

Marker

13.656170000 GHz
PAve [ B6.38 dBm

W1 S2

33 FS
AR

£
FTun

Swp

Center 3.655 @
#Res BH 1 MHz

GHz

#VBH 3 MHz

Span 20 MHz
#5peep 1.2 5 (601 prs)
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode: Compliance

Date(s): 3/11/2012 - 3/12/2012

Verdict: PASS

Temperature: 22.3 °C Air Pressure: 1010 hPa

Relative Humidity: 42 % | Power Supply: 48VDC

Remarks: Antenna gain 11.5 dBi

Plot 7.2.35 Peak output power density test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

i Agilent 16:53:04 Mar 15, 2012 o R

Ref 15 dBm

Atten 1@ dB Ext PG -46 dB

Mkrl 3.673 40 GHz
9.42 dBm

#Avy

19
dB/

Log é

Marker

13.673400000 GHz
Prva - 5.42 dBm

Wl $2

S3 FS

£0f):
FTun

Swp

Center 3.675 8@ GHz
#Res BH 1 MHz

#YEH 3 MHz

Span 20 MHz
#5weep 1.2 5 (601 pts)

Plot 7.2.36 Peak output power density test results at high frequency

CARRIER FREQUENCY: 3695.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agilent 16:55:16 Mar 15, 2012 @R

Ret 15 dBm

Atten 18 dB Ext PG 40 dB

Mkrl 3.693 4@ GHz
5.19 dBm

#Avg

i
Lag 5

19
dB/

PAvg

W1 S2

33 FS
AR

£
FTun

Swp

Center 3.695 88 GHz
#Res BH 1 MHz

#VBH 3 MHz

Span 20 MHz
#5peep 1.2 5 (601 prs)
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance

Date(s):

3/11/2012 - 3/12/2012

Verdict:

PASS

Temperature: 22.3 °C

Air Pressure: 1010 hPa

Relative Humidity: 42 %

| Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

7.3 Peak EIRP power density with 18 dBi antenna
7.3.1  General

This test was performed to measure the peak EIRP density at the transmitter RF antenna connector. Specification

test limits are given in Table 7.3.1.

Table 7.3.1 Peak power density limits
freqﬁer]I(:gynre;nge Occupied Maximum peak power spectral density, EIRP
MHz ' bandwidth, MHz W/MHz dBm/MHz
Base and fixed stations
3650.0 — 3700.0 2 1 30

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 EUT was adjusted to produce maximum available for end user RF output power.
7.3.2.3 The peak output power density was measured with spectrum analyzer as provided in Table 7.3.2, Table 7.3.3 and

the associated plots.

Figure 7.3.1 Peak power density test setup

Trigger
output
EUT Attenuator Coupler Power meter '
Spectrum
analyzer Gate
input
Reference numbers of test equipment used
[ HL3301 | HL3302 | HL3667 | HL3768 | HL3818 | HL3901 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Test specification: Section 90.1321, Peak EIRP power density

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

Test mode: Compliance L

Date(s): 3/11/2012 - 3/12/2012 Verdict: PASS
Temperature: 22.3 °C Air Pressure: 1010 hPa Relative Humidity: 42 % \ Power Supply: 48VDC
Remarks: Antenna gain 18 dBi

Table 7.3.2 Peak EIRP power density test results

ASSIGNED FREQUENCY RANGE: 3650.0 — 3700.0 MHz
DETECTOR USED: Average (RMS)
RESOLUTION BANDWIDTH: 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
MODULATING SIGNAL: PRBS
ANTENNA GAIN: 18 dBi
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
EBW: 5 MHz
BEAMFORMING: 0dB
fr;aurtralr?;y, rea?j'io\ng, Tota_l power An_tenna_ Beamforming, po':ve;kdEelnRs'Tty, Limit, Margin, Verdict
MHz dBm density, dBm | gain, dBi dB dBm/ MHz dBm dB
Modulation QPSK
3652.5 5.35 11.37 18.0 0 29.37 30.0 -0.63 Pass
3675.0 4.50 10.52 18.0 0 28.54 30.0 -1.46 Pass
3697.5 4.24 10.26 18.0 0 28.26 30.0 -1.74 Pass
Modulation 64QAM
3652.5 5.44 11.46 18.0 0 29.48 30.0 -0.52 Pass
3675.0 4.57 10.59 18.0 0 28.59 30.0 -1.41 Pass
3697.5 418 10.20 18.0 0 28.22 30.0 -1.78 Pass
BEAMFORMING: 3dB
Carrier SA . Peak EIRP L .
frequency, reading, d-;?\t:iltsoc\iNBerrn g:i:]endné BeamLoBrmmg, power density, la'g‘f:; Madrgm, Verdict
MHz dBm ! ! dBm/ MHz
Modulation QPSK
3652.5 2.58 8.60 18.0 3.0 29.60 30.0 -0.40 Pass
3675.0 1.62 7.64 18.0 3.0 28.64 30.0 -1.36 Pass
3697.5 1.25 7.27 18.0 3.0 28.27 30.0 -1.73 Pass
Modulation 64QAM
3652.5 2.60 8.62 18.0 3.0 29.64 30.0 -0.36 Pass
3675.0 1.71 7.73 18.0 3.0 28.73 30.0 -1.27 Pass
3697.5 1.35 7.37 18.0 3.0 28.39 30.0 -1.61 Pass
BEAMFORMING: 6 dB
f Carrier SA Total power Antenna Beamforming, Peak EIRP Limit, Margin, .
requency, reading, density, dBm | gain, dBi dB power density, dBm dB Verdict
MHz dBm ' ! dBm/ MHz
Modulation QPSK
3652.5 -0.21 5.81 18.0 6.0 29.81 30.0 -0.19 Pass
3675.0 -1.30 4.72 18.0 6.0 28.72 30.0 -1.28 Pass
3697.5 -1.58 4.44 18.0 6.0 28.44 30.0 -1.56 Pass
Modulation 64QAM
3652.5 -0.31 5.71 18.0 6.0 29.73 30.0 -0.27 Pass
3675.0 -1.14 4.88 18.0 6.0 28.88 30.0 -1.12 Pass
3697.5 -1.53 4.49 18.0 6.0 28.51 30.0 -1.49 Pass

* - Total power density, dBm/MHz = SA Reading + 10*log(N)
** - Peak EIRP power density, dBm/MHz = Total power density*, dBm/MHz + Antenna Gain, dBi + Beamforming, dB
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HERMON LABORATORIES

Test specification: Section 90.1321, Peak EIRP power density

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

Test mode: Compliance L

Date(s): 3/11/2012 - 3/12/2012 Verdict: PASS
Temperature: 22.3 °C Air Pressure: 1010 hPa Relative Humidity: 42 % \ Power Supply: 48VDC
Remarks: Antenna gain 18 dBi

Table 7.3.3 Peak EIRP power density test results

ASSIGNED FREQUENCY RANGE: 3650.0 — 3700.0 MHz
DETECTOR USED: Average (RMS)
RESOLUTION BANDWIDTH: 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
MODULATING SIGNAL: PRBS
ANTENNA GAIN: 18 dBi
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
EBW: 10 MHz
BEAMFORMING: 0dB
fr;aurtralr?;y, rea?j'io\ng, Tota_l power An_tenna_ Beamforming, po':ve;kdEelnRs'Tty, Limit, Margin, Verdict
MHz dBm density, dBm | gain, dBi dB dBm/ MHz dBm dB
Modulation QPSK
3655.0 5.19 11.21 18.0 0 29.21 30.0 -0.79 Pass
3675.0 4.26 10.28 18.0 0 28.30 30.0 -1.70 Pass
3695.0 4.01 10.03 18.0 0 28.03 30.0 -1.97 Pass
Modulation 64QAM
3655.0 5.15 11.17 18.0 0 29.19 30.0 -0.81 Pass
3675.0 4.36 10.38 18.0 0 28.38 30.0 -1.62 Pass
3695.0 4.09 10.11 18.0 0 28.13 30.0 -1.87 Pass
BEAMFORMING: 3dB
Carrier SA . Peak EIRP - .
frequency, reading, d-;?\t:iltsoc\iNBerrn g:i:]endné BeamLoBrmmg, power density, la'g‘f:; Madrgm, Verdict
MHz dBm ! ! dBm/ MHz
Modulation QPSK
3655.0 2.55 8.57 18.0 3.0 29.57 30.0 -0.43 Pass
3675.0 1.57 7.59 18.0 3.0 28.61 30.0 -1.39 Pass
3695.0 1.22 7.24 18.0 3.0 28.24 30.0 -1.76 Pass
Modulation 64QAM
3655.0 2.66 8.68 18.0 3.0 29.70 30.0 -0.30 Pass
3675.0 1.60 7.62 18.0 3.0 28.62 30.0 -1.38 Pass
3695.0 1.27 7.29 18.0 3.0 28.31 30.0 -1.69 Pass
BEAMFORMING: 6 dB
f Gt SA Total power Antenna Beamforming, Pzl EIRP Limit, Margin, .
requency, reading, density, dBm | gain, dBi dB power density, dBm dB Verdict
MHz dBm ' ! dBm/ MHz
Modulation QPSK
3655.0 -1.02 5.00 18.0 6.0 29.00 30.0 -1.00 Pass
3675.0 -2.01 4.01 18.0 6.0 28.03 30.0 -1.97 Pass
3695.0 -1.02 5.00 18.0 6.0 27.84 30.0 -2.16 Pass
Modulation 64QAM
3655.0 -0.97 5.05 18.0 6.0 29.07 30.0 -0.93 Pass
3675.0 -1.98 4.04 18.0 6.0 28.04 30.0 -1.96 Pass
3695.0 -2.11 3.91 18.0 6.0 27.93 30.0 -2.07 Pass

* - Total power density, dBm/MHz = SA Reading + 10*log(N)
** - Peak EIRP power density, dBm/MHz = Total power density*, dBm/MHz + Antenna Gain, dBi + Beamforming, dB
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.1 Peak output power density test results at low frequency

CARRIER FREQUENCY: 3652.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 15:52:36 Mar 15, 2012 2R

Mkrl 3.653 033 GHz
Ref 18 dBm 5.35 dBm
#Avg
Log
18

dB/

Atten 18 dB Ext PG -4 dB
&
1

Marker
13.653083000 GHz
Pava | 5.35 cBm

Wl $2
53 FS

£
FTun
Swp

Center 3.652 5680 GHz
#Res BH 1 MHz

Span 16 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.2 Peak output power density test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2
W Agilent 16:19:15 Mar 15, 2012 QR
Mkrl 3.675 533 GHz
R;f 18 dBm Atten 18 dB Ext PG -46 dB 4.50 dBm
#Ay T
Lugg £
16
dB/
Marker
13.675583000 GHz
PAva | 4.50 cBm
H1 $2
$3 FS
AR
£0fn
FTun
Swp
Center 3.675 006 GHz Span 16 MHz

#Res BH 1 MHz #UBH 3 MHz #3weep 1.2 5 (681 pts)
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.3 Peak output power test results at high frequency

CARRIER FREQUENCY: 3697.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

3 Agilent 15:12:55 Mar 15, 2012 2R

Mkrl 3.697 988 GHz
Ref 18 dBm Atten 18 dB Ext PG -4 dB 4.24 dBm
#Avg T
Log 2
12
dB/

Marker
13.697990000 GHz
Pave | 4.24 cdBm

Wl $2
53 FS

£
FTun
Swp

Center 3.697 580 GHz
#Res BH 1 MHz

Span 16 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.4 Peak output power test results at low frequency

CARRIER FREQUENCY: 3652.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2
W Agilent 15:28:31 Mar 15, 2012 QR
Mkrl 3.651 833 GHz
Ref 18 dBm Atten 18 dB Ext PG -46 dB 5.44 dBm
#Avg o
Log 1
16
dB/
Marker
13.651883000 GHz
PAva | 5.44 cBm
H1 $2
$3 FS
AR
£0fn
FTun
Swp
Center 3.652 506 GHz Span 16 MHz

#Res BH 1 MHz #UBH 3 MHz #3weep 1.2 5 (681 pts)
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Report ID: RUNRAD_FCC.23084.docx
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.5 Peak output power test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agient 15:32:18 Mar 15, 2012 @ R

Mkrl 3.674 750 GHz
Ref 18 dBm 4.57 dBm
#Avg
Log
18

dB/

Atten 18 dB Ext PG -4 dB
1
<

Marker
13.674750000 GHz
Pave | 4.57 cBm

Wl $2
53 FS

£
FTun
Swp

Center 3.675 G GHz
#Res BH 1 MHz

Span 16 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.6 Peak output power test results at high frequency

CARRIER FREQUENCY: 3697.50 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2
W Agilent 15:48:32 Mar 15, 2012 QR
Mkrl 3.698 833 GHz
Ref 18 dBm Atten 18 dB Ext PG -46 dB 4.18 dBm
#Avg I
Log 2
16
dB/
Marker
13.698083000 GHz
PAva | 4.18 cBm
H1 $2
$3 FS
AR
£0fn
FTun
Swp
Center 3.697 506 GHz Span 16 MHz

#Res BH 1 MHz #UBH 3 MHz #3weep 1.2 5 (681 pts)
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.7 Peak output power test results at low frequency

CARRIER FREQUENCY: 3655.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

W Agilent 11:12:34 Mar 15, 2012 @ R

Mkrl 3.696 53 GHz

Ref 15 dBm Atten 10 dB Ext PG -40 dB 5.19 dBm
#Avg
Log 1
1a ¢
dB/
Marker

13.656530000 GHz
Pva 1 5.19 dBm

HI $2
S3 FS
AR
£
FTun
Swp

Center 3.655 @@ GHz
#Res BH 1 MHz

Span 20 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.8 Peak output power test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 11:69:02 Mar 15, 2012 o R

Mkrl 3.673 03 GHz
Ref 15 dBm 4.26 dBm
#Avg
Log
18

dB/

Atten 1@ dB Ext PG -40 dB

Marker
13.673030000 GHz
Priva | 4.26 dBm

H1 $2
$3 FS
AR
£0fn
FTun
Swp

Center 3.675 88 GHz
#Res BH 1 MHz

Span 26 MHz

#UBH 3 MHz #3weep 1.2 5 (681 pts)
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Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.9 Peak output power test results at high frequency

CARRIER FREQUENCY: 3695.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

# Agilent 11:95:49 Mar 15, 2012 @ R

Mkrl 3.693 83 GHz
Ref 15 dBm 4.91 dBm
#Avg
Log
18

dB/

Atten 18 dB Ext PG -4 dB

Marker
13.693030000 GHz
Pave | 4.81 cdBm

Wl $2
53 FC

£
FTun
Swp

Center 3.695 8@ GHz
#Res BH 1 MHz

Span 20 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.10 Peak output power test results at low frequency

CARRIER FREQUENCY: 3655.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2
3 Agilent 18:25:53 Mar 15, 2012 QR
Mkrl 3.655 97 GHz
Ref 15 dBm Atten 18 dB Ext PG —40 dB 5.15 dBm
#Avg
L 1
i o
dB/
PAvg
H1 352
$3 FC
AR
£0fn
FTun
Swp
Center 3.655 66 GHz - Span 26 MHz

#Res BH 1 MHz #UBH 3 MHz #3weep 1.2 5 (681 pts)
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.11 Peak output power test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agilent 10:49:47 Mar 15, 2012 @ R

Mkrl 3.673 40 GHz
Ref 15 dBm 4.36 dBm
#Aug
Log 1
18
dB/

Atten 18 dB Ext PG -4 dB

Marker
13.673400000 GHz
Pava | 4.36 cBm

Wl $2
53 FS

£
FTun
Swp

Center 3.675 8@ GHz
#Res BH 1 MHz

Span 20 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.12 Peak output power test results at high frequency

CARRIER FREQUENCY: 3695.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2
W Agilent 18:54:18 Mar 15, 2012 QR
Mkrl 3.693 40 GHz
Ref 15 dBm Atten 18 dB Ext PG -46 dB 4.99 dBm
#Avg
Log 1
16
dB/
Marker
13.693400000 GHz
PAva | 4.89 cBm
H1 $2
$3 FC
AR
£0fn
FTun
Swp
Center 3.695 06 GHz Span 26 MHz

#Res BH 1 MHz #UBH 3 MHz #3weep 1.2 5 (681 pts)
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance

Date(s):

3/11/2012 - 3/12/2012

Verdict: PASS

Temperature: 22.3 °C

Air Pressure: 1010 hPa

Relative Humidity: 42 % \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.13 Peak output power density test results at low frequency

CARRIER FREQUENCY: 3652.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

W Agilent 15:61:23 Mar 15, 2012 @ R

Ref 18 dBm
#A
Log
18

dB/

PAvg

Wl $2
53 FS

£(t)

FTun
Swp

Center 3.652 5

Atten 18 dB Ext PG -4 dB

Mkrl 3.653 @83 GHz
2.98 dBm

vy

1
23

AA

B GHz

#Res BH 1 MHz

Span 16 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.14 Peak output power density test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 16:67:12 Mar 15, 2012 o R

Ref 18 dBm
#A
Log
19

dB/

PAvg [

W1 $2
$3 FS

£0f1

FTun
Swp

Center 3.675 @

Atten 1@ dB Ext PG -40 dB

Mkrl 3.675 583 GHz
1.62 dBm

vy

1
Py

Marker

13.675583000 GHz
1.62 dBm

AA

B GHz

#Res BH 1 MHz

Span 16 MHz

#UBH 3 MHz #3weep 1.2 5 (681 pts)
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Report ID: RUNRAD_FCC.23084.docx
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.15 Peak output power test results at high frequency

CARRIER FREQUENCY: 3697.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 18:15:15 Mar 15, 2012 2R

Mkrl 3.697 717 GHz
Ref 18 dBm 1.25 dBm
#Aug
Log 5
16
dB/

Atten 18 dB Ext PG -4 dB

Marker
13.697717000 GHz
Pave  1.25 cBm

Wl $2
53 FS

£
FTun
Swp

Center 3.697 580 GHz
#Res BH 1 MHz

Span 16 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.16 Peak output power test results at low frequency

CARRIER FREQUENCY:

3652.5 MHz

EMISSION BANDWIDTH:

5 MHz

MODULATION:

64QAM

RF OUTPUT:

RF#2

3 Agilent 15:28:18 Mar 15, 2012 QR
Mkrl 3.652 867 GHz
Ref 18 dBm Atten 18 dB Ext PG —40 dB 2.68 dBm
#Avy 1
Log <
18
dB/

PAvg

W1 $2
$3 FS

£0fn
FTun
Swp

Center 3.652 5080 GHz
#Res BH 1 MHz

Span 16 MHz

#UBH 3 MHz #3weep 1.2 5 (681 pts)
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.17 Peak output power test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agient 15:35:16 Mar 15, 2012 @ R

Mkrl 3.674 750 GHz
Ref 18 dEm 1.71 dBm
#Avg .
Log P
1

dB/

Atten 18 dB Ext PG -4 dB

Marker
13.674750000 GHz
Pave | 1.71 cBm

Wl $2
53 FS

£
FTun
Swp

Center 3.675 G GHz
#Res BH 1 MHz

Span 16 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.18 Peak output power test results at high frequency

CARRIER FREQUENCY: 3697.50 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2
W Agilent 15:46:04 Mar 15, 2012 QR
Mkrl 3.698 833 GHz
Ref 18 dBm Atten 18 dB Ext PG -46 dB 1.35 dBm
#Avg
Log <1>
16
dB/
Marker
13.698083000 GHz
PAva | 1.35 ciBm
H1 $2
$3 FS
AR
£0fn
FTun
Swp
Center 3.697 506 GHz Span 16 MHz

#Res BH 1 MHz #UBH 3 MHz #3weep 1.2 5 (681 pts)
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.19 Peak output power test results at low frequency

CARRIER FREQUENCY: 3655.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

W Agilent 11:18:23 Mar 15, 2012 @ R

Mkrl 3.696 53 GHz

Ref 15 dBm Atten 10 dB Ext PG -40 dB 2.55 dBm
#Avg
Log
18 s
dB/
Marker

13.656530000 GHz
Piva L 2.55 dBm

HI $2
S3 FS
AR
£
FTun
Swp

Center 3.655 @@ GHz
#Res BH 1 MHz

Span 20 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.20 Peak output power test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 11:21:21 Mar 15, 2012 o R

Mkrl 3.676 17 GHz

Ref 15 dBm Atten 18 dB Ext PG -48 dB 1.57 dBm
#Avg
Log
19 5
dB/
Marker

13.676170000 GHz
PAva | 1.57 cBm

H1 $2
$3 FS
AR
£0fn
FTun
Swp

Center 3.675 88 GHz
#Res BH 1 MHz

Span 26 MHz

#UBH 3 MHz #3weep 1.2 5 (681 pts)
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.21 Peak output power test results at high frequency

CARRIER FREQUENCY: 3695.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

# Agilent 11:91:87 Mar 15, 2012 @ R

Mkrl 3.693 83 GHz
Ref 15 dBm 1.22 dBm
#Avg
Log
18

dB/

Atten 18 dB Ext PG -4 dB

Marker
13.693030000 GHz
Pave | 1.22 cBm

Wl $2
53 FS

£
FTun
Swp

Center 3.695 8@ GHz
#Res BH 1 MHz

Span 20 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.22 Peak output power test results at low frequency

CARRIER FREQUENCY: 3655.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agilent 10:36:26 Mar 15, 2012 o R

Mkrl 3.695 97 GHz

Ref 15 dBm Atten 18 dB Ext PG -48 dB 2.66 dBm
#Avg
Log 1
19 3
dB/
Marker

13.655970000 GHz
PAvg | 2.66 cdBm

W1 $2
$3 FS

£0fn
FTun
Swp

Center 3.655 88 GHz
#Res BH 1 MHz

Span 26 MHz

#UBH 3 MHz #3weep 1.2 5 (681 pts)
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Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance

Date(s):

3/11/2012 - 3/12/2012

Verdict:

PASS

Temperature: 22.3 °C

Air Pressure: 1010 hPa

Relative Humidity: 42 %

| Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.23 Peak output power test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agient 16:47:11 Mar 15, 2012 @ R

Mkrl 3.673 48 GHz

Ref 15 dBm Atten 18 dB Ext PG -46 dB 1.60 dBm
#Avg
Log
14 P
dB/

Marker

13.673400000 GHz
Pva | 1.60 dBm
W1 $2
53 FS

AR

£
FTun
Swp
Center 3.675 88 GHz Span 20 MHz
#Res BH 1 MHz #BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.24 Peak output power test results at high frequency

CARRIER FREQUENCY: 3695.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

i Agilent 18:57:98 Mar 15, 2012 o R

Mkrl 3.693 77 GHz

Ref 15 dBm Atten 18 dB Ext PG -46 dB 1.27 dBm
#Avg
Log )
16
46/ ©

Marker

13.693770000 GHz
PAva | 1.27 cBm
H1 $2
$3 FC

AR

£0f)
FTun
Swp
Center 3.695 @@ GHz Span 20 MHz
#Res BH 1 MHz #UBH 3 MHz #3weep 1.2 5 (681 pts)
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.25 Peak output power density test results at low frequency

CARRIER FREQUENCY: 3652.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 15:58:20 Mar 15, 2012 @ R

Mkrl 3.653 @83 GHz

Ref 16 dEm ftten 10 dB Ext PG —40 dB —0.21 dBm
#Avg
Log 1
10 2
dB/
Marker

13.653083000 GHz
PAva 1 -B0.21 dBm

HI $2
S3 FS
AR
£
FTun
Swp

Center 3.652 5680 GHz
#Res BH 1 MHz

Span 16 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.26 Peak output power density test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2
W Agilent 16:04:24 Mar 15, 2012 QR
Mkrl 3.675 533 GHz
Ref 18 dBm Atten 18 dB Ext PG -46 dB -1.38 dBm
#Avg
Log 1
16
dB/
Marker
13.675583000 GHz
PAve | -1.3@ dBm
H1 $2
$3 FS
AR
£0fn
FTun
Swp
Center 3.675 006 GHz Span 16 MHz

#Res BH 1 MHz #UBH 3 MHz #3weep 1.2 5 (681 pts)
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.27 Peak output power test results at high frequency

CARRIER FREQUENCY: 3697.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i  Agilent 15:43:03 Mar 15, 2012 2R

Mkrl 3.698 033 GHz
Ref 18 dBm -1.58 dBm
#Avg
Log 1
18

dB/

Atten 18 dB Ext PG -4 dB

Marker
13.698083000 GHz
Pave | —1.58 dBm

Wl $2
53 FS

£
FTun
Swp

Center 3.697 580 GHz
#Res BH 1 MHz

Span 16 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.28 Peak output power test results at low frequency

CARRIER FREQUENCY: 3652.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2
W Agilent 15:66:14 Mar 15, 2012 QR
Mkrl 3.652 250 GHz
Ref 18 dBm Atten 18 dB Ext PG -46 dB -0.31 dBm
#Avg
L 1
o ~
dB/
Marker
13.652250000 GHz
PAve | -B0.31 dBm
H1 $2
$3 FS
AR
£0fn
FTun
Swp
Center 3.652 506 GHz Span 16 MHz
#Res BH 1 MHz #UBH 3 MHz #3weep 1.2 5 (681 pts)
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Report ID: RUNRAD_FCC.23084.docx
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.29 Peak output power test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agilent 15:33:97 Mar 15, 2012 @ R

Mkrl 3.674 790 GHz

Ref 18 dBm Atten 18 dB Ext PG -46 dB -1.14 dBm
#Aug
Log 1
18

dB/

Marker
13.674750000 GHz
Pave | -1.14 dBm

Wl $2
53 FS

£
FTun
Swp

Center 3.675 G GHz
#Res BH 1 MHz

Span 16 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.30 Peak output power test results at high frequency

CARRIER FREQUENCY: 3697.50 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2
W Agilent 15:49:44 Mar 15, 2012 QR
Mkrl 3.697 433 GHz
Ref 18 dBm Atten 18 dB Ext PG -46 dB -1.53 dBm
#Avg
Log 1
16
dB/
Marker
13.697433000 GHz
PAve | -1.53 dBm
H1 $2
$3 FS
AR
£0fn
FTun
Swp
Center 3.697 506 GHz Span 16 MHz

#Res BH 1 MHz #UBH 3 MHz #3weep 1.2 5 (681 pts)
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Report ID: RUNRAD_FCC.23084.docx
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.31 Peak output power test results at low frequency

CARRIER FREQUENCY: 3655.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 15:26:32 Mar 15, 2012 @ R

Mkrl 3.653 03 GHz
Ref 18 dBm Atten 18 dB Ext PG -46 dB -1.62 dBm
#Avg |
Log
18

dB/

Marker
13.653030000 GHz
Pave | —1.02 dBm

Wl $2
53 FS

£
FTun
Swp

Center 3.655 @@ GHz
#Res BH 1 MHz

Span 20 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.32 Peak output power test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

i Agilent 16:39:18 Mar 15, 2012 o R

Mkrl 3.673 77 GHz

Ref 18 dBm Atten 18 dB Ext PG -46 dB -2.81 dBm
#Avg
Log 1
16 <
dB/
Marker

13673770000 GHz
PAva | —2.01 dBm

H1 $2
$3 FS
AR
£0fn
FTun
Swp

Center 3.675 88 GHz
#Res BH 1 MHz

Span 26 MHz

#UBH 3 MHz #3weep 1.2 5 (681 pts)
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.33 Peak output power test results at high frequency

CARRIER FREQUENCY: 3695.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: QPSK
RF OUTPUT: RF#2

# Agilent 16:32:54 Mar 15, 2012 @ R

Mkrl 3.693 77 GHz
Ref 18 dBm -2.18 dBm
#Avg
Log N
19 <

dB/

Atten 18 dB Ext PG -4 dB

Marker
13.693770000 GHz
PAve | —2.18 dBm

Wl $2
53 FS

£
FTun
Swp

Center 3.695 8@ GHz
#Res BH 1 MHz

Span 20 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.34 Peak output power test results at low frequency

CARRIER FREQUENCY: 3655.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2
W Agilent 16:41:53 Mar 15, 2012 QR
Mkrl 3.650 99 GHz
Ref 18 dBm Atten 18 dB Ext PG -46 dB —0.97 dBm
#Avg
Log 1
16
dB/
Marker
13.650900000 GHz
PAva | -0.97 dBm
H1 $2
$3 FS
AR
£0fn
FTun
Swp
Center 3.652 56 GHz Span 26 MHz

#Res BH 1 MHz #UBH 3 MHz #3weep 1.2 5 (681 pts)

Page 57 of 155




HERMON LABORATORIES
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Test specification:

Section 90.1321, Peak EIRP power density

Test procedure:

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

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.3 °C

3/11/2012 - 3/12/2012
Relative Humidity: 42 %

Air Pressure: 1010 hPa \ Power Supply: 48VDC

Remarks: Antenna gain 18 dBi

Plot 7.3.35 Peak output power test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2

# Agilent 16:39:81 Mar 15, 2012 @ R

Mkrl 3.675 97 GHz
Ref 18 dBm -1.98 dBm
#Avg
Log N
12 43

dB/

Atten 18 dB Ext PG -4 dB

Marker
13.675970000 GHz
PAve | -1.98 dBm

Wl $2
53 FS

£
FTun
Swp

Center 3.675 8@ GHz
#Res BH 1 MHz

Span 20 MHz

#BH 3 MHz #3peep 1.2 5 (601 pts)

Plot 7.3.36 Peak output power test results at high frequency

CARRIER FREQUENCY: 3695.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION: 64QAM
RF OUTPUT: RF#2
W Agilent 16:35:08 Mar 15, 2012 QR
Mkrl 3.693 40 GHz
Ref 18 dBm Atten 18 dB Ext PG -46 dB -2.11 dBm
#Avg
Log 1
16 £+
dB/
Marker
13.693400000 GHz
PAve | -2.11 dBm
H1 $2
$3 FS
AR
£0fn
FTun
Swp
Center 3.695 66 GHz Span 26 MHz

#Res BH 1 MHz #UBH 3 MHz #3weep 1.2 5 (681 pts)
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification: Section 90.209, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 3/12/2012 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1010 hPa Relative Humidity: 44 % | Power Supply: 48VDC
Remarks:

7.4  Occupied bandwidth test

7.4.1 General

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

Table 7.4.1.

Table 7.4.1 Occupied bandwidth limits

Assigned frequency, | Modulation envelope reference points*, Maximum allowed bandwidth,
MHz dBc MHz
3650.0 — 3700.0 26 NA

* - Modulation envelope reference points are provided in terms of attenuation below the total average power.

7.4.2  Test procedure

7.4.2.1 The EUT was set up as shown in Figure 7.4.1, energized and its proper operation was checked.
7.4.2.2 The EUT was set to transmit the normally modulated carrier.

7.4.2.3 The transmitter occupied bandwidth was measured with spectrum analyzer as a frequency delta between the
reference points on modulation envelope and provided in Table 7.4.2 and the associated plots.

Figure 7.4.1 Occupied bandwidth test setup

Trigger
output

EUT

Coupler

Power Meter

Attenuator

Spectrum

Analyzer
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HERMON LABORATORIES

Test specification: Section 90.209, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 3/12/2012 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1010 hPa Relative Humidity: 44 % | Power Supply: 48VDC
Remarks:

Table 7.4.2 Occupied bandwidth test results

DETECTOR USED: Average

RESOLUTION BANDWIDTH: 0.5-2% of the Emission bandwidth

VIDEO BANDWIDTH: 10 times RBW

MODULATION ENVELOPE REFERENCE POINTS: 99% Occupied bandwidth

MODULATING SIGNAL.: PRBS

Carrier frequency, MHz | Modulation |  Occupied bandwidth, MHz | Emission Bandwidth, MHz
Emission Bandwidth 5 MHz

3652.5 QPSK 4.5660 5.0
3675.0 QPSK 4.5793 5.0
3697.5 QPSK 4.5694 5.0
3652.5 64QAM 4.5491 5.0
3675.0 64QAM 4.5502 5.0
3697.5 64QAM 4.5428 5.0

Emission Bandwidth 10 MHz

3655.0 QPSK 9.0366 10.0
3675.0 QPSK 9.0431 10.0
3695.0 QPSK 9.0439 10.0
3655.0 64QAM 9.0536 10.0
3675.0 64QAM 9.0683 10.0
3695.0 64QAM 9.0676 10.0

NOTE: Measured with no limit.

Reference numbers of test equipment used
[ HL3301 | HL3302 | HL3667 | HL3768 | HL3818 | HL3901 |
Full description is given in Appendix A.
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Report ID: RUNRAD_FCC.23084.docx

Date of Issue: 23-Apr-12

Test specification:

Section 90.209, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date(s):

3/12/2012

Verdict:

PASS

Temperature: 23.1 °C

Air Pressure: 1010 hPa

Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks:

Plot 7.4.1 The 99% (26 dBc???) occupied bandwidth test results at low frequency

CARRIER FREQUENCY: 3652.5 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION
QPSK 64QAM

5 Agilent 15:46:57 Mar 18, 2012 @ R 5 Agilent 15:48:05 Mar 18, 2012 @ R
Ref 28 dBm Atten 10 dB Ref 28 dBm Atten 10 dB
#Peak ,ﬂ #Peak I
Log ov v'ﬂ""r ,fnll“_ "rllr\LIva« A me LELH y ‘uﬂ' "THJ Log " wﬂ'\rl".' ’ I"T“.“‘pw’“ . "r'vr'-ﬂn ey il i Ir.s
16 JIV Wl 16 FV ”5'
46/ NI Il e 46/ N [
%fst {\MW m %fst ML
4B 1 WWMA' j W,W‘?"'ﬁw f TR
LaAv LgAv
HL 352 HL 352
Center 3.652 506 GHz " Span 18 MHz Center 3.652 506 GHz " Span 18 MHz
#Res BW 188 kHz YBH 1 MHz Sweep 20 ms (BU1 pts) #Res BW 100 kHz YBH 1 MHz Sweep 20 ms (601 pts)
Occupied Bandwidth Occ BH Z Pur  99.00 % Occupied Bandwidth Occ BH Z Pur  99.00 %

45660 MHz % dB -26.00 dB 45491 MHz % dB -26.00 dB
Transmit Freq Error 31779 kHz Transmit Freq Error  -31.394 kHz
% dB Bandwidth 5.156 MHz* % dB Bandwidth 5.856 MHz*

Plot 7.4.2 The 99% occupied bandwidth test results at mid frequency
CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 5 MHz
MODULATION
QPSK 64QAM

5 Agilent 15:46:01 Mar 18, 2012 @ R 5 Agilent 15:48:45 Mar 18, 2012 @ R
Ref 28 dBm Atten 10 dB Ref 28 dBm Atten 10 dB
#Peak I #Peak I
LUg w_fl‘ ‘ll‘l 1 iy ”l e ‘W i LUg flr )y 4 LT ‘I \h' vl I
) T w7 WM? T 7"‘ AL i AT TP wc;l
46/ i 46/ o] |
%fst M'lw %fst M ’Ul l L
b WL LT ST I o bt b
LaAv LgAv
HL 52 HL 52
Center 3.675 GB6 GHz " Span 18 MHz Center 3.675 GB6 GHz " Span 18 MHz
#Res BW 188 kHz YBH 1 MHz Sweep 20 ms (BU1 pts) #Res BW 100 kHz YBH 1 MHz Sweep 20 ms (601 pts)
Occupied Bandwidth Occ BH Z Pur  99.00 % Occupied Bandwidth Occ BH Z Pur  99.00 %

45793 MHz % dB -26.00 dB 45502 MHz % dB -26.00 dB
Transmit Freq Error  -25.672 kHz Transmit Freq Error  -29.115 kHz
% dB Bandwidth 5.156 MHz* % dB Bandwidth 5.856 MHz*
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Date of Issue: 23-Apr-12

Test specification:

Section 90.209, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date(s):

3/12/2012

Verdict:

PASS

Temperature: 23.1 °C

Air Pressure: 1010 hPa

Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks:

Plot 7.4.3 The 99% occupied bandwidth test results at high frequency

CARRIER FREQUENCY: 3697.5 MHz
EMISSION BANDWIDTH: 5 MHz

MODULATION

QPSK 64QAM
#  Agilent 15:45:23 Mar 18, 2012 @R # Agilent 15:49:30 Mar 18, 2012 @R
Ref 28 dBm Atten 10 dB Ref 28 dBm Atten 10 dB
#Peak I #Peak e
&%9 WWLV‘W#MLWW"W o MW &%g J ww'ﬂr'w'ﬁﬂ‘f- R Jﬁ
db/ A | 4B/ s 11 e
%fst %fst M Am
Y T
B fdei™ dB [ Rl
‘Center
13.697500000 GHz
LgAv LgAv
WL 52 WL 52
Center 3.697 500 GHz Span 18 MHz Center 3.697 500 GHz - Span 18 MHz
#Res BH 180 kHz VBH 1 MHz Sweep 20 ms (691 pts) #Res BH 100 kHz VBH 1 MHz Sweep 20 ms (691 pts)
Occupied Bandwidth Occ BH Z Pur  99.00 % Occupied Bandwidth Occ BH Z Pur  59.00 %
45694 MHz ® dB -26.06 dB 45428 MHz ® dB -26.06 dB
Transmit Freq Error  -30.607 kHz Transmit Freq Error  -38.382 kHz
* dB Bandwidth 5.149 MHzx * dB Bandwidth 5.842 MHz*
Plot 7.4.4 The 99% occupied bandwidth test results at low frequency

CARRIER FREQUENCY: 3655.0 MHz
EMISSION BANDWIDTH: 10 MHz

MODULATION

QPSK 64QAM
# Agilent 15:54:12 Mar 18, 2012 & R # Agilent 15:58:45 Mar 18, 2012 & R
Ref 28 dBm Atten 10 dB Ref 28 dBm Atten 10 dB
#Peak #Peak
29 A i L T kog e G ik WWM‘WW
18 18
a8/ ] ] dB/ | |
o —r | | —_" s
@ AT P | (il g
LaAv LgAv
HL 52 HL 52
Center 3.655 G86 GHz " Span 15 MHz Center 3.655 G86 GHz " Span 15 MHz
#Res BW 188 kHz YBH 1 MHz Sweep 20 ms (BU1 pts) #Res BW 100 kHz YBH 1 MHz Sweep 20 ms (601 pts)
Occupied Bandvwidth occ BH Z Pur 9900z | Dccupied Bandwidth Oce BH 2 Pur 9900 7
9.0366 MHz % dB -26.00 dB 9.0536 MHz % dB -26.00 dB

Transmit Freq Error  -9.626 kHz Transmit Freq Error 35,407 kHz
% dB Bandwidth 10677 MHz* % dB Bandwidth 9.558 MHzx
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Report

ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.209, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date(s):

3/12/2012 Verdict:

PASS

Temperature: 23.1 °C

Air Pressure: 1010 hPa Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks:

Plot 7.4.5 The 99% occupied bandwidth test results at mid frequency

CARRIER FREQUENCY: 3675.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION
QPSK 64QAM

#  Agilent 15:55:04 Mar 18, 2012 @R #  Agilent 15:58:09 Mar 18, 2012 @R
Ref 28 dBm Atten 10 dB Ref 28 dBm Atten 10 dB
#Peak i . #Peak J Wﬂ )
L L
1%9 I G T LR TR Y ) oo Tpd 1%9 oA WIJWM R
a8/ ] ! 4B/ ] |
%fst _).Uf % %fst ‘%ﬂ W’“’M
dB T dB , L,
LgAv LgAv
M1 52 M1 52
Center 3.675 000 GHz Span 15 MHz Center 3.675 000 GHz - Span 15 MHz
#Res BH 180 kHz VBH 1 MHz Sweep 20 ms (691 pts) #Res BH 100 kHz VBH 1 MHz Sweep 20 ms (691 pts)
Occupied Bandwidth Occ BH % Pur 99802 | Dccupied Bandwidth Oce BH 2 Pur 9980

9.0431 MHz ® dB -26.06 dB 9.9683 MHz ® dB -26.06 dB
Transmit Freq Error  -9.966 kHz Transmit Freq Error  -37.814 kHz
* dB Bandwidth 10.980 MHz* * dB Bandwidth 9.865 MHzx

Plot 7.4.6 The 99% occupied bandwidth test results at high frequency
CARRIER FREQUENCY: 3695.0 MHz
EMISSION BANDWIDTH: 10 MHz
MODULATION
QPSK 64QAM

# Agilent 15:55:42 Mar 18, 2012 & R # Agilent 15:57:27 Mar 18, 2012 & R
Ref 28 dBm Atten 10 dB Ref 28 dBm Atten 10 dB
#Peak , #Peak ,
L e [y L i
1%9 NWWM\\J‘V T T 1%9 N e e
a8/ | 1 dB/ ] |
e My W e 71 Il
d& Y ST i i
LaAv LgAv
W1 52 W1 52
Center 3.6485 G06 GHz " Span 15 MHz Center 3.6485 G06 GHz " Span 15 MHz
#Res BW 188 kHz YBH 1 MHz Sweep 20 ms (BU1 pts) #Res BW 100 kHz YBH 1 MHz Sweep 20 ms (601 pts)
Occupied Bandwidth Occ BH Z Pur  99.00 % Occupied Bandwidth Occ BH Z Pur  99.00 %

9.0439 MHz % dB -26.00 dB 9.0676 MHz % dB -26.00 dB
Transmit Freq Error  -9.675 kHz Transmit Freq Error  -37.589 kHz
% dB Bandwidth 10.239 MHz* % dB Bandwidth 9.793 MHz*
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Test specification: Section 90.210(b), Emission mask

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

Test mode: Compliance —

Date(s): 3/14/2012 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

7.5 Emission mask test

751 General
This test was performed to measure emission mask at RF antenna connector. Specification test limits are given in

Table 7.5.1.
Table 7.5.1 Emission mask limits
Frequency displacement from carrier | Attenuation below carrier, dBc
Emission mask B (Emission bandwidth 5 MHz)
0-25MHz 0
2.5-5.0 MHz 25
5.0 -12.5 MHz 35
More than* 12.5 MHz 43 + 10 log(P)
Emission mask B (Emission bandwidth 7 MHz)
0-3.5MHz 0
3.5-7.0MHz 25
7.0-17.5 MHz 35
More than* 17.5 MHz 43 + 10 log(P)
Emission mask B (Emission bandwidth 10 MHz)
0-5MHz 0
5-10.0 MHz 25
10.0 — 25.0 MHz 35
More than* 25.0 MHz 43 + 10 log(P)

* - emission mask includes carrier modulation envelope within £ 250 % of the authorized bandwidth; the frequency
range removed beyond + 250 % of the authorized bandwidth from carrier was investigated as spurious emission
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 emission mask was measured with spectrum analyzer as provided in the associated plots. The test results
recorded in Table 7.5.2.

Figure 7.5.1 Emission mask test setup

Trigger
output

EUT Coupler Power Meter

Attenuator

Spectrum
Analyzer
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Test specification: Section 90.210(b), Emission mask

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

Test mode: Compliance —

Date(s): 3/14/2012 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Table 7.5.2 Emission mask test results

Carrlerl\f/lrﬁguency, Limit Reference to Plot Verdict
Antenna Gain 11.5 dBi
EBW 5 MHz
3652.5 Plot 7.5.1, Plot 7.5.2
3675.0 Emission mask B Plot 7.5.3, Plot 7.5.4 Pass
3697.5 Plot 7.5.5, Plot 7.5.6
EBW 10 MHz
3655.0 Plot 7.5.7, Plot 7.5.8
3675.0 Emission mask B Plot 7.5.9, Plot 7.5.10 Pass
3695.0 Plot 7.5.11, Plot 7.5.12
Antenna Gain 18 dBi
EBW 5 MHz
3652.5 Plot 7.5.13, Plot 7.5.14
3675.0 Emission mask B Plot 7.5.15, Plot 7.5.16 Pass
3697.5 Plot 7.5.17, Plot 7.5.18
EBW 10 MHz
3655.0 Plot 7.5.19, Plot 7.5.20
3675.0 Emission mask B Plot 7.5.21, Plot 7.5.22 Pass
3695.0 Plot 7.5.23, Plot 7.5.24

NOTE1: Attenuation below carrier provided in terms of attenuation below total average power within occupied
bandwidth. Measurement was performed with RBW set to 100 kHz for channel bandwidth 5MHz and 10MHz and the
limit mask was reduced by 10 dB to compensate the lower RBW [10*log(1 MHz/ 100 kHz] = 10 dB

Reference numbers of test equipment used
[ HL3301 | HL3302 | HL3667 | HL3768 | HL3818 | HL3901 |
Full description is given in Appendix A.
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.210(b), Emission mask

Test procedure:

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

Test mode: Compliance —
Date(s): 3/14/2012 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 48VDC

Remarks:

MODULATION:
BIT RATE:

Plot 7.5.1 Emission mask test results at low carrier frequency 5 MHz CBW

TRANSMITTER OUTPUT POWER:

MODULATION:
BIT RATE:

QPSK 1/2

Minimum

18.66 dBm

% Agilent 17:18:05 Mar 18, 2012 o R
Ref 8.66 dBm Atten 18 dB Ext PG -46 dB
#Avg
oo | sttt
1o PASS LIMIT1
dB/
1 .w m”lw'uwi
PAvg JF'W W\f!}ﬂi\ I
* M b

i sopa
33 FC
A
£
FTun
Swp
Center 3.652 56 GHz Span 25 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 23.92 ms (601 pts)

Plot 7.5.2 Emission mask test results at low carrier frequency 5 MHz CBW

TRANSMITTER OUTPUT POWER:
s Agilent 17:33:13 Mar 18, 2812 o R

Ref 8.73 dBm

64QAM 5/6
Maximum
18.73 dBm

Atten 18 dB Ext PG -48 dB

#Avg
Lag

1o "PASS LIMITL

o]

PAvg

HL SEWM“WNMW

T

$3 FC

£0fn
FTun

Swp

Center 3.652 58 GHz
#Res BH 100 kHz

Span 25 MHz
WBW 388 kHz Sweep 23.92 ms (601 pts)

Page 66 of 155



Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

HERMON LABORATORIES

Test specification: Section 90.210(b), Emission mask

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

Test mode: Compliance —

Date(s): 3/14/2012 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Plot 7.5.3 Emission mask test results at mid carrier frequency 5 MHz CBW

MODULATION: QPSK 1/2
BIT RATE: Minimum

TRANSMITTER OUTPUT POWER: 17.86 dBm
s Agilent 17:19:36 Mar 18, 2812 o R

Ref 7.86 dBm Atten 18 dB Ext PG -48 dB
#Avg

] o ]

1o "PASS LIMITL

‘ LA
PAva rﬁ”ﬁ‘LM %ﬁ' |
H1 SZMMW Mﬂ"

33 FC

A
£
FTun
Swp

Center 3.675 060 GHz B Span 25 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 23.92 ms (601 pts)

Plot 7.5.4 Emission mask test results at mid carrier frequency 5 MHz CBW

MODULATION: 64QAM 5/6
BIT RATE: Maximum
TRANSMITTER OUTPUT POWER: 17.81 dBm

% Agilent 17:32:24 Mar 18, 2812 @R

Ref 7.81 dBm Atten 18 dB Ext PG -48 dB

#Avg

log | | | e

B/ PASS LIMIT1 [ \

.
v
PRvg | .\.mw} ks I
L i
. 7

33 FC

A
£
FTun
Swp

Center 3.675 060 GHz B Span 25 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 23.92 ms (601 pts)
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HERMON LABORATORIES

Test specification: Section 90.210(b), Emission mask

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

Test mode: Compliance —

Date(s): 3/14/2012 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Plot 7.5.5 Emission mask test results at high carrier frequency 5 MHz CBW

MODULATION: QPSK 1/2
BIT RATE: Minimum
TRANSMITTER OUTPUT POWER: 17.26 dBm
# Agilent 17:20:18 Mar 18, 2012 @R
Ref 7.26 dBm Atten 18 dB Ext PG -48 dB
#Avg

| i)

1o "PASS LIMITL '

Lad )

. Ll
‘.['FP Ll lI 'WNW
PAvg i MM y

Uil W
H1 52 WMW

33 FC

H

A
£
FTun
Swp

Center 3.697 568 GHz B Span 25 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 23.92 ms (601 pts)

Plot 7.5.6 Emission mask test results at high carrier frequency 5 MHz CBW

MODULATION: 64QAM 5/6
BIT RATE: Maximum
TRANSMITTER OUTPUT POWER: 17.34 dBm
% Agilent 173131 Mar 18, 2612 @R
Ref 7.34 dBn Atten 10 dB Ext PG -40 dB

bl T fiot
10 ["PASS LIMITL

|
Ll J"JM |

AT Tt
PAvg [l ILWJ WM Il

k1 SEWW B ! WNWW

33 FC

A
£
FTun
Swp

Center 3.697 568 GHz B Span 25 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 23.92 ms (601 pts)
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HERMON LABORATORIES

Test specification: Section 90.210(b), Emission mask

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

Test mode: Compliance —

Date(s): 3/14/2012 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Plot 7.5.7 Emission mask test results at low carrier frequency 10 MHz CBW

MODULATION: QPSK 1/2
BIT RATE: Minimum
TRANSMITTER OUTPUT POWER: 22.19 dBm
# Agilent 16:55:58 Mar 18, 2812 @R

Ref 12.19 dBm Atten 18 dB Ext PG -48 dB

#Avg

ba | ‘ ‘ LY KL

B/ PASS LIMIT1 (

i
PAvg W‘”VJ' W % il N
T R Mw

33 FC

A
£
FTun
Swp

Center 3.655 66 GHz B Span 50 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 47.8 ms (601 pts)

Plot 7.5.8 Emission mask test results at low carrier frequency 10 MHz CBW

MODULATION: 64QAM 5/6
BIT RATE: Maximum
TRANSMITTER OUTPUT POWER: 22.10 dBm

# Agilent 16:52:08 Mar 18, 2812 @R

Ref 12.1 dBm Atten 18 dB Ext PG -48 dB

#Avg

%%9 | ‘ ‘ sl

B/ PASS LIMIT1 (

PAvg "T W“ IW‘WW&R |
W szmmw ! MWMM

33 FC

A
£
FTun
Swp

Center 3.655 66 GHz B Span 50 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 47.8 ms (601 pts)
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HERMON LABORATORIES

Test specification: Section 90.210(b), Emission mask

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

Test mode: Compliance —

Date(s): 3/14/2012 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Plot 7.5.9 Emission mask test results at mid carrier frequency 10 MHz CBW

MODULATION: QPSK 1/2
BIT RATE: Minimum
TRANSMITTER OUTPUT POWER: 21.32 dBm
# Agilent 16:58:01 Mar 18, 2012 @R

Ref 11.32 dBm Atten 18 dB Ext PG -48 dB

#Avg

Lo | ‘ ‘ e e

B/ PASS LIMIT1 ( !

PAvg L

Wi szw»d\wf\WM v i N\JW

33 FC !

A
£
FTun
Swp

Center 3.675 060 GHz B Span 50 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 47.8 ms (601 pts)

Plot 7.5.10 Emission mask test results at mid carrier frequency 10 MHz CBW

MODULATION: 64QAM 5/6
BIT RATE: Maximum
TRANSMITTER OUTPUT POWER: 21.11 dBm

# Agilent 16:50:32 Mar 18, 2012 @R

Ref 11.11 dBm Atten 18 dB Ext PG -48 dB

#Avg

%%9 L ‘ ‘ MWJM#

B/ PASS LIMIT1

PAvg

33 FC

A
£
FTun
Swp

Center 3.675 060 GHz B Span 50 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 47.8 ms (601 pts)
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Test specification:

Section 90.210(b), Emission mask

Test procedure:

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

Test mode: Compliance —
Date(s): 3/14/2012 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 48VDC

Remarks:

Plot 7.5.11 Emission mask test results at high carrier frequency 10 MHz CBW

MODULATION:
BIT RATE:

TRANSMITTER OUTPUT POWER:
s Agilent 16:59:04 Mar 18, 2812

Ret 18.67 dBm

QPSK

1/2

Minimum

20.67

Atten 18 dB Ext PG 40 dB

dBm

o R

#Avg
Lag

JMV"\W}MM

1o "PASS LIMITL

f

L
L

PAvg |

=

Mw

WL szWMLW

33 FC !

WWI M

A
£
FTun

Swp

Center 3.695 88 GHz
#Res BH 1908 kHz

VEW 3090 kHz

Span 50 MHz
Sweep 47.8 ms (601 pts)

Plot 7.5.12 Emission mask test results at high carrier frequency 10 MHz CBW

MODULATION:
BIT RATE:

TRANSMITTER OUTPUT POWER:
s Agilent 16:48:23 Mar 18, 2812

Ret 18.73 dBm

64QAM 5/6
Maximum

20.73

Atten 18 dB Ext PG 40 dB

dBm

o R

#Avg
Lag

.AMWMA

1o "PASS LIMITL

:

PAvg

v""v"'\f "w‘w

W1 S2

33 FC

A
£
FTun

Swp

Center 3.695 88 GHz
#Res BH 1908 kHz

VEW 3090 kHz

Span 50 MHz
Sweep 47.8 ms (601 pts)
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Test specification:

Section 90.210(b), Emission mask

Test procedure:

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

Test mode: Compliance —
Date(s): 3/14/2012 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 48VDC

Remarks:

Plot 7.5.13 Emission mask test results at low carrier frequency 5 MHz CBW

MODULATION:
BIT RATE:

TRANSMITTER OUTPUT POWER:

d# Agilent 17:26:26 Mar 18, 2012

QPSK 1/2
Minimum
12.39 dBm

o R

Ref 2.39 dBm Atten 18 dB Ext PG -48 dB
#Avg
Log R o)

10 I"PASS LIMIT1

dB/

-

MWFQWW it

AR
Phvg Mwwm ] TM?'YJ'

W1 S2

33 FC

A
£
FTun

Swp

Center 3.652 58 GHz
#Res BH 1908 kHz

Span 25 MHz
YBH 380 kHz Sweep 23.92 ms (601 pts)

Plot 7.5.14 Emission mask test results at low carrier frequency 5 MHz CBW

MODULATION:
BIT RATE:

TRANSMITTER OUTPUT POWER:

d# Agilent 17:27:41 Mar 18, 2012

64QAM 5/6
Maximum
12.36 dBm

o R

Ref 2.36 dBm Atten 18 dB Ext PG -48 dB
#Avg

Log | it
1t [PASS LIMIT1 '

PAvg Lol Lol noiu,

E

o bbby

-

’V‘Ffl('\"" ChEN

W1 S2

m.wﬂﬂ‘
P,

ARG v]lw ?vmr‘[mrlﬁlﬁi

$3 FC

£0fn
FTun

Swp

Center 3.652 58 GHz
#Res BH 100 kHz

Span 25 MHz
WBW 388 kHz Sweep 23.92 ms (601 pts)
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HERMON LABORATORIES

Test specification: Section 90.210(b), Emission mask

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

Test mode: Compliance —

Date(s): 3/14/2012 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Plot 7.5.15 Emission mask test results at mid carrier frequency 5 MHz CBW

MODULATION: QPSK 1/2
BIT RATE: Minimum
TRANSMITTER OUTPUT POWER: 11.53 dBm
# Agilent 17:25:28 Mar 18, 2012 @R
Ref 1.53 dBm Atten 18 dB Ext PG -48 dB
#Avg

Lo | o)

1o "PASS LIMITL

P
Pfivg MHJI%ML‘ ﬁ,\ﬁmﬁ%m w %M%MMM
H1 52
$3 FC

A
£
FTun
Swp

Center 3.675 060 GHz B Span 25 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 23.92 ms (601 pts)

Plot 7.5.16 Emission mask test results at mid carrier frequency 5 MHz CBW

MODULATION: 64QAM 5/6
BIT RATE: Maximum
TRANSMITTER OUTPUT POWER: 11.48 dBm

% Agilent 17:28:49 Mar 18, 2612 @R

R;f 1.48 dBm Atten 10 dB Ext PG -40 dB

#Huy

o' [ o

B/ PASS LIMIT1 [ i

o i s Riiiam i

W1 S2
33 FC

A
£
FTun
Swp

Center 3.675 060 GHz B Span 25 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 23.92 ms (601 pts)
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HERMON LABORATORIES

Test specification: Section 90.210(b), Emission mask

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

Test mode: Compliance —

Date(s): 3/14/2012 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Plot 7.5.17 Emission mask test results at high carrier frequency 5 MHz CBW

MODULATION: QPSK 1/2
BIT RATE: Minimum
TRANSMITTER OUTPUT POWER: 11.02 dBm
# Agilent 17:24:39 Mar 18, 2012 @R
Ref 1.82 dBm Atten 18 dB Ext PG -48 dB
#Avg

| i

1o "PASS LIMITL T

I
PAvg q&ﬂ,&ﬁﬁf}%ﬁﬂmﬂm MNM il My WMWMM

W1 S2
33 FC

A
£
FTun
Swp

Center 3.697 568 GHz B Span 25 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 23.92 ms (601 pts)

Plot 7.5.18 Emission mask test results at high carrier frequency 5 MHz CBW

MODULATION: 64QAM 5/6
BIT RATE: Maximum
TRANSMITTER OUTPUT POWER: 11.02 dBm
% Agilent 17:29:49 Mar 18, 2612 @R
Ref 1.02 dBnm Atten 10 dB Ext PG -40 dB

bl T i
10 ["PASS LIMITL

:

W1 S2
$3 FC

£0fn
FTun
Swp

Center 3.697 56 GHz - Span 25 MHz
#Res BH 100 kHz YBW 368 kHz Sweep 23.92 ms (681 pts)
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Test specification:

Section 90.210(b), Emission mask

Test procedure:

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

Test mode:

Compliance

Date(s):

3/14/2012

Verdict: PASS

Temperature: 23.1 °C

Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 48VDC

Remarks:

Plot 7.5.19 Emission mask test results at low carrier frequency 10 MHz CBW

MODULATION:
BIT RATE:

TRANSMITTER OUTPUT POWER:

QPSK 1/2
Minimum
15.11 dBm

3 Agilent 17:64:44 Mar 18, 2012 @ R

Ref 5.11 dBm Atten 18 dB Ext PG -40 dB

#Hvg

Log HMW"’Y\

1o "PASS LIMIT1

|

PAvg

HI 32

53 FC

A
£0)
FTun

Swp

Center 3.655 88 GHz
#Res BH 1908 kHz

Span 50 MHz
YBH 380 kHz Sweep 47.8 ms (601 pts)

Plot 7.5.20 Emission mask test results at low carrier frequency 10 MHz CBW

MODULATION:
BIT RATE:

TRANSMITTER OUTPUT POWER:

64QAM 5/6
Maximum
14.68 dBm
W Agilent 17:43:39 Mar 18, 2012 o R
Ref 4.68 dBm Atten 18 dB Ext PG -40 dB
#Avg
Lag o

1o "PASS LIMITL

| |

|

PAvg L flr
W1 82

33 FC

A
£
FTun

Swp

Center 3.655 88 GHz
#Res BH 1908 kHz

Span 50 MHz
YBH 380 kHz Sweep 47.8 ms (601 pts)
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HERMON LABORATORIES

Test specification: Section 90.210(b), Emission mask

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

Test mode: Compliance —

Date(s): 3/14/2012 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Plot 7.5.21 Emission mask test results at mid carrier frequency 10 MHz CBW

MODULATION: QPSK 1/2
BIT RATE: Minimum
TRANSMITTER OUTPUT POWER: 14.18 dBm
# Agilent 17:03:38 Mar 18, 2012 @R
Ref 4.18 dBm Atten 18 dB Ext PG -48 dB
#Avg

Log ] b,

10 I"PASS LIMIT1 [

dB/

PA LWWW ) A

vy WWN iia WWW
W52
53 FC

A
£
FTun
Swp

Center 3.675 060 GHz B Span 50 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 47.8 ms (601 pts)

Plot 7.5.22 Emission mask test results at mid carrier frequency 10 MHz CBW

MODULATION: 64QAM 5/6
BIT RATE: Maximum

TRANSMITTER OUTPUT POWER: 14.41 dBm
s Agilent 16:44:49 Mar 18, 2812 o R

Ref 4.41 dBm Atten 18 dB Ext PG -48 dB
#Avg

Loy | ] st
PASS LIMIT1 ( \

dB/

¢ R
PAvg sl R W \ﬂmﬂ ol

W1 S2
33 FC

A
£
FTun
Swp

Center 3.675 060 GHz B Span 50 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 47.8 ms (601 pts)
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HERMON LABORATORIES

Test specification: Section 90.210(b), Emission mask

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

Test mode: Compliance —

Date(s): 3/14/2012 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Plot 7.5.23 Emission mask test results at high carrier frequency 10 MHz CBW

MODULATION: QPSK 1/2
BIT RATE: Minimum
TRANSMITTER OUTPUT POWER: 13.75 dBm
# Agilent 17:02:37 Mar 18, 2012 @R
Ref 3.75 dBm Atten 18 dB Ext PG -48 dB
#Avg

Loa | ] il

1o "PASS LIMITL |
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Swp

Center 3.695 66 GHz B Span 50 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 47.8 ms (601 pts)

Plot 7.5.24 Emission mask test results at high carrier frequency 10 MHz CBW

MODULATION: 64QAM 5/6
BIT RATE: Maximum

TRANSMITTER OUTPUT POWER: 13.92 dBm
s Agilent 17:42:27 Mar 18, 2812 o R

Ref 3.92 dBm Atten 18 dB Ext PG -48 dB
#Avg

Lo ] el ot

1o "PASS LIMITL f |
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Swp

Center 3.695 66 GHz B Span 50 MHz
#Res BH 1908 kHz YBH 380 kHz Sweep 47.8 ms (601 pts)
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Test specification:

Section 90.1323, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 90.1323; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —
Date(s): 3/12/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1010 hPa Relative Humidity: 43 % | Power Supply: 48VDC

Remarks:

7.6  Spurious emissions at RF antenna connector test

7.6.1 General

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

in Table 7.6.1.

Table 7.6.1 Spurious emission limits

Frequency, MHz

Attenuation below carrier, dBc

ERP of spurious, dBm

0.009 — 10th harmonic*

43+10logP** (mask B, C)

-13.0

* - 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 transmitter output power in Watts

7.6.2  Test procedure

7.6.2.1 The EUT was set up as shown in Figure 7.6.1, energized and its proper operation was checked.
7.6.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
7.6.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 7.6.2 and associated plots.

EUT

A4

Figure 7.6.1 Spurious emission test setup for single antenna mode

Spectrum

Attenuator

analyzer
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Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 90.1323; TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date(s):

3/12/2012

Verdict:

PASS

Temperature: 22.4 °C

Air Pressure: 1010 hPa

Relative Humidity: 43 %

| Power Supply: 48VDC

Remarks:

Table 7.6.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

3650 — 3700 MHz
0.009 - 37000 MHz

DETECTOR USED: Peak
VIDEO BANDWIDTH: = Resolution bandwidth
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
EMISSION BANDWIDTH: 10 MHz
Frequency, SA reading, Factor 10 log(N), Spurious emission, Limit, Margin, .
Mz dBm ape OO0 | Rew. kiz [ SPUOSR R dBm ap- Verdict
Single RF output
Low carrier frequency
10950.00 | -35.74 0 | 1000 | -35.74 | -13.0 2274 |  Pass
Mid carrier frequency
11028.50 | -41.13 0 | 1000 | -41.13 | -13.0 2843 |  Pass
High carrier frequency
11090.75 | -43.04 0 | 1000 | -43.04 | -13.0 -30.04 |  Pass
Multiple RF outputs
Low carrier frequency
3135.50 -33.57 6 1000 -27.57 -13.0 -14.57 Pass
10950.00 -35.74 6 1000 -29.74 -13.0 -16.74 Pass
Mid carrier frequency
3362.50 -34.06 6 1000 -28.06 -13.0 -15.06 Pass
11028.50 -41.13 6 1000 -35.13 -13.0 -22.13 Pass
High carrier frequency
2925.00 -33.00 6 1000 -27.00 -13.0 -14.00 Pass
11090.75 -43.04 6 1000 -37.04 -13.0 -24.04 Pass
* - Factor 10 log(N) = 10*log(4) = 6dB for 4 RF outputs.
** - Spurious emission = SA reading + Factor 10 log(N)
*** . Margin = Spurious emission — specification limit.
Reference numbers of test equipment used
[ HL3455 | HL3667 | HL3768 | HL3818 | HL3901 |

Full description is given in Appendix A.
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Test specification:

Section 90.1323, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 90.1323; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —
Date(s): 3/12/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1010 hPa Relative Humidity: 43 % | Power Supply: 48VDC

Remarks:

Plot 7.6.1 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency

25 Agilent

Ref @ dBm

Peak
Log
18
dB/
Offst
48
dB

]
-13.0
dBm

M1 S§2
S3 FC
A AR

#Atten @ dB

Mkrl 9.4 kHz
-42.38 dBm

Marker
9352 kH=z

-42.38 dBm

Start 9 kHz
#Hes BH 1 kHz

YBH 3 kHz

Stop 158 kHz
Sweep 14681 ms (481 pts)

Plot 7.6.2 Spurious emission measurements in 9 - 150 kHz range at mid carrier frequency

Ref @ dBm

Peak
Log
18
dB/
Offst
49
dB

#Atten @ dB

Mkrl 9.4 kHz
-44.39 dBm

Marker
9 352 kH=

-44.38 dBm

Start 3 kHz
#Res BH 1 kH=z

YBH 3 kHz

Stop 158 kHz
Sweep 1481 ms (401 pts)
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Test specification:

Section 90.1323, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 90.1323; TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.4 °C

3/12/2012
Air Pressure: 1010 hPa Relative Humidity: 43 % | Power Supply: 48VDC

Remarks:

Plot 7.6.3 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency
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Plot 7.6.4 Spurious emission measurements in 0.150 - 30.0 MHz range at low carrier frequency
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Test specification:

Section 90.1323, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 90.1323; TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 22.4 °C

3/12/2012
Air Pressure: 1010 hPa Relative Humidity: 43 % | Power Supply: 48VDC

Remarks:

Plot 7.6.5 Spurious emission measurements in 0.150 - 30.0 MHz range at mid carrier frequency
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Plot 7.6.6 Spurious emission measurements in 0.150 - 30.0 MHz range at high carrier frequency
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Test specification:

Section 90.1323, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 90.1323; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —
Date(s): 3/12/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1010 hPa Relative Humidity: 43 % | Power Supply: 48VDC

Remarks:

Plot 7.6.7 Spurious emission measurements in 30.0 - 1000 MHz range at low carrier frequency
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Plot 7.6.8 Spurious emission measurements in 30.0 - 1000 MHz range at mid carrier frequency
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Test specification:

Section 90.1323, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 90.1323; TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date(s):

3/12/2012

Verdict:

PASS

Temperature: 22.4 °C

Air Pressure: 1010 hPa

Relative Humidity: 43 %

| Power Supply: 48VDC

Remarks:

Plot 7.6.9 Spurious emission measurements in 30.0 - 1000 MHz range at high carrier frequency
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Plot 7.6.10 Spurious emission measurements in 1000 - 6000 MHz range at low carrier frequency
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Test specification:

Section 90.1323, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 90.1323; TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date(s):

3/12/2012

Verdict: PASS

Temperature: 22.4 °C

Air Pressure: 1010 hPa

Relative Humidity: 43 %

| Power Supply: 48VDC

Remarks:

Plot 7.6.11 Spurious emission measurements in 1000 - 6000 MHz range at mid carrier frequency
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Plot 7.6.12 Spurious emission measurements in 1000 - 6000 MHz range at high carrier frequency
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Test specification:

Section 90.1323, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 90.1323; TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date(s):

3/12/2012

Verdict:

PASS

Temperature: 22.4 °C

Air Pressure: 1010 hPa

Relative Humidity: 43 %

| Power Supply: 48VDC

Remarks:

Plot 7.6.13 Spurious emission measurements in 6000 - 18000 MHz range at low carrier frequency
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Plot 7.6.14 Spurious emission measurements in 6000 - 18000 MHz range at mid carrier frequency
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Test specification:

Section 90.1323, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 90.1323; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —
Date(s): 3/12/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1010 hPa Relative Humidity: 43 % | Power Supply: 48VDC

Remarks:

Plot 7.6.15 Spurious emission measurements in 6000 - 18000 MHz range at high carrier frequency
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Plot 7.6.16 Spurious emission measurements in 18000 — 26500 MHz range at low carrier frequency
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Test specification:

Section 90.1323, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 90.1323; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —
Date(s): 3/12/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1010 hPa Relative Humidity: 43 % | Power Supply: 48VDC

Remarks:

Plot 7.6.17 Spurious emission measurements in 18000 — 26500 MHz range at mid carrier frequency
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Plot 7.6.18 Spurious emission measurements in 18000 — 26500 MHz range at high carrier frequency
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Test specification:

Section 90.1323, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 90.1323; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —
Date(s): 3/12/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1010 hPa Relative Humidity: 43 % | Power Supply: 48VDC

Remarks:

Plot 7.6.19 Spurious emission measurements in 26500 — 37000 MHz range at low carrier frequency
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Plot 7.6.20 Spurious emission measurements in 26500 — 37000 MHz at mid carrier frequency
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Test specification:

Section 90.1323, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 90.1323; TIA/EIA-603-C, Section 2.2.13

Test mode:

Date(s):

Compliance Verdict:

PASS

Temperature: 22.4 °C

3/12/2012
Air Pressure: 1010 hPa Relative Humidity: 43 % | Power Supply: 48VDC

Remarks:

Plot 7.6.21 Spurious emission measurements in 26500 — 37000 MHz at high carrier frequency
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Test specification:

Section 90.1323, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 90.1323; TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date(s):

3/12/2012

Verdict: PASS

Temperature: 22.4 °C

Air Pressure: 1010 hPa

Relative Humidity: 43 %

| Power Supply: 48VDC

Remarks:

Plot 7.6.22 Spurious emission measurements at the 3" harmonic of low carrier frequency
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Plot 7.6.23 Spurious emission measurements at the 3" harmonic of mid carrier frequency
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Test specification:

Section 90.1323, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 90.1323; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —
Date(s): 3/12/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1010 hPa Relative Humidity: 43 % | Power Supply: 48VDC

Remarks:

Plot 7.6.24 Spurious emission measurements at the 3" harmonic of high carrier frequency

25 Agilent

Ref @ dBm

#Atten @ dB

Mkrl 11.89875 GHz
-43.84 dBm

Peak
Log

18
dB/

Offst
20

dB

]
-13.0
dBm

Ll

Wl 82
S3 FC

A AR

Center 11.83 GHz
#Hes BH 1 MHz

YBH 3 MHz

Span 108 MHz
Sweep 4 ms (481 ptsd

Page 92 of 155



Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

HERMON LABORATORIES

Test specification: Section 90.1323, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance —

Date(s): 311912012 - 3/20/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1018 hPa Relative Humidity: 45 % | Power Supply: 48VDC
Remarks: Power settings according to 11.5 dBi antenna gain

7.7

7.7.1

7.7.2
7721
7722

7723

7.7.3
7731
7.7.3.2

7.7.3.3

7.7.4
7741
7.7.4.2

7.7.43
7744
7.7.45

7.7.4.6
7.7.4.7

Radiated spurious emission measurements with 11.5 dBi antenna
General
This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in

Table 7.7.1.

Table 7.7.1 Radiated spurious emission test limits

Frequency, Attenuation below carrier, | ERP of spurious, | Equivalent field strength limit @ 3m,
MHz dBc dBm dB (uV/m)***
0.009 — 10" harmonic* 43+10logP** -13 84.4

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

** - P is transmitter output power in Watts

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

Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
The EUT was set up as shown in Figure 7.7.1, 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 7.7.2 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 7.7.2, 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 7.7.2 and shown in the associated plots.

Test procedure for substitution ERP measurements of spurious
The test equipment was set up as shown in Figure 7.7.3 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 7.7.3 and shown in the associated plots.
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Test specification: Section 90.1323, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance —

Date(s): 311912012 - 3/20/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1018 hPa Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Figure 7.7.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band
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Figure 7.7.2 Setup for spurious emission field strength measurements above 30 MHz
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Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date(s):

3/19/2012 - 3/20/2012

Verdict:

PASS

Temperature: 22.4 °C

Air Pressure: 1018 hPa

Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Figure 7.7.3 Setup for substitution ERP measurements of spurious
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Test specification: Section 90.1323, Radiate

d spurious emissions

Test procedure: 47 CFR, Sections 2.1053, 90.

1323; TIA/JEIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/19/2012 - 3/20/2012

Verdict: PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Table 7.7.2 Spurious emiss

ASSIGNED FREQUENCY RANGE:
TEST DISTANCE:

TEST SITE:

EUT HEIGHT:

INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

ion field strength test results

3650 — 3700 MHz

3m

OATS

0.8m

0.009 — 37000 MHz
Peak

> 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: 11.2 Mbps

TRANSMITTER OUTPUT POWER SETTINGS: Maximum
ey Antenna Azimuth Peak field strength(VBW=3 MHz) Average field strength(VBW=1 kHz)

MHz ’ Polarization Height, degrees; Measured, Limit, Margin, Measured, Limit, Margin, | Verdict
m dB(uVv/m) dB(uV/m) dB** dB(uV/m) dB(uVv/m) dB**

Low carrier frequency

7312.125 Vert 1.2 0 79.72 104.4 -24.68 66.87 84.4 -17.53
10965.250 Hor 1.0 10 76.92 104.4 -27.48 61.83 84.4 -22.57 Pass
14619.500 Vert 1.0 0 68.64 104.4 -35.76 53.11 84.4 -31.29

Mid carrier frequency

7352.000 Vert 1.2 0 76.17 104.4 -28.23 62.46 84.4 -21.94
11024.625 Hor 1.0 10 73.60 104.4 -30.80 59.32 84.4 -25.08 Pass
14699.500 Vert 1.0 0 69.50 104.4 -34.90 54.82 84.4 -29.58

High carrier frequency

7388.125 Hor 1.1 0 74.06 104.4 -30.34 60.59 84.4 -23.81
11084.625 Hor 1.0 10 74.20 104.4 -30.20 59.53 84.4 -24.87 Pass
14782.736 Vert 1.0 0 69.38 104.4 -35.02 53.35 84.4 -31.05

*- EUT front panel refers to 0 degrees position of turntable.
**. Margin = Field strength of spurious —field strength limit.
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Test specification: Section 90.1323, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance —

Date(s): 311912012 - 3/20/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1018 hPa Relative Humidity: 45 % | Power Supply: 48VDC
Remarks: Power settings according to 11.5 dBi antenna gain

Table 7.7.3 Substitution ERP of spurious test results

ASSIGNED FREQUENCY RANGE: 3650 — 3700 MHz
TEST SITE: OATS
TEST DISTANCE: 3m
SUBSTITUTION ANTENNA HEIGHT: 0.8 m
DETECTOR USED: Peak
VIDEO BANDWIDTH: > Resolution bandwidth
SUBSTITUTION ANTENNA TYPE: Tunable dipole (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
Frequency, strFeIsL:]dth RBW, Ant_enn‘a RFgftr;)irtator Ant gain,| Cable ERP, Limit, Margin, Verdict
MHz . kHz polarization ’ dBd loss, dB dBm dBm daB*
dB(uV/m) dBm
Low carrier frequency MHz
7312.125 66.87 1000 Hor -37.17 8.47 2.70 -31.40 -13.0 -18.40 Pass
10965.250 61.83 1000 Hor -43.29 10.45 3.51 -36.35 -13.0 -23.35 Pass
14619.500 53.11 1000 Vert -52.22 10.66 3.95 -45.51 -13.0 -32.51 Pass
Mid carrier frequency MHz
7352.000 62.46 1000 Hor -41.55 8.45 2.70 -35.80 -13.0 -22.80 Pass
11024.625 59.32 1000 Hor -45.80 10.44 3.51 -38.87 -13.0 -25.87 Pass
14699.500 54.82 1000 Vert -50.51 10.92 3.96 -43.55 -13.0 -30.55 Pass
High carrier frequency MHz
7388.125 60.59 1000 Hor -43.38 8.42 2.71 -37.67 -13.0 -24.67 Pass
11084.625 59.53 1000 Hor -45.70 10.34 3.52 -38.88 -13.0 -25.88 Pass
14782.736 53.35 1000 Vert -51.98 11.18 3.98 -44.78 -13.0 -31.78 Pass
*- Margin = Spurious emission — specification limit.
Reference numbers of test equipment used
HL 0446 HL 0521 HL 0604 HL 0661 HL 0768 HL 0769 HL 1424 HL 1984
HL 2871 HL 2909 HL 3533 HL 3535 HL 3623 HL 3901 HL 4114

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/19/2012 - 3/20/2012

Verdict: PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.1 Radiated emission measurements in 9 - 150 kHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m

(@3]

ACTY DET: PEAE
MEAS DET: FEAK GF RAWG
MEE 1R.7 kHz
73,87 dBulsm

LOG  REF S9@.@ dBulsm

iR

dBs

ATH

18 dB| | §

WWW&AWW

oL v

au.y Py Mk, *“*w'w

dBpli/

UH”SB

SCFC

ACORR

START 9.8 kHz STOF 15@.8 kHz

RL 1IF BW 1.8 kHz AYG BW 3 kHz SWP 7BE meec

Plot 7.7.2 Radiated emission measurements in 9 - 150 kHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m

(&2]

ACTY DET: PERAK
MEAS DET: PEAK DF AUG
MER 1R.3 kHz
78,51 dBulsm

LOG  REF 9@.@ dBul:m

1B

dBs

ATH

18 dB

) “"’Wwwwmwwr .

ay.y w WM A

dBul/ PRI

YA B

SCFC

ACORR

START 9.8 kHz STOF 15@.8 kHz

RL #I1F BW 1.8 kHz AWG EW 3 kHz SWP 7EE meec
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification: Section 90.1323, Radiated

spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/19/2012 - 3/20/2012

Verdict:

PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.3 Radiated emission measurements in 9 - 150 kHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@51

LOG  REF 9@.8 dBulsm

Semi anechoic chamber
High

Vertical and Horizontal
3m

ACTY DET:
MEAS DET:

PEAE

FEAE OF AWG
MER 1H.7 kHz
71.P8 dBplsm

1R
dBs

ATH
18 dE

o
WW%M ;

oL !
4.4

dEul s

.\I%W

VA 5B
st FC

ACORR

START 3.8 kHz

RL *IF BEW 1.8 kHz AVG EW

STOF 13H.8 kHz

3 kHz SWP THED meec

Plot 7.7.4 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

Semi anechoic chamber
Low

Vertical and Horizontal
3m

(&2]
ACTY DET: PERAK
MEARS DET: FEAK GF AWG
MEF 1598 kHz
5R. B2 dBulsm
LOG  REF 9@.@ dBul:m
1B
dBs
ATH
1B dB
0L
4.4 o y
dBul/ oy
UA 5B [t
o e
"
WIUM “-‘*\-WMM.- IS
START 15@ kHz STOF 36.RA MHz
RL IF BW 9.8 kHz AYG BN 3@ kHz SWE B.49  sec
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification: Section 90.1323, Radiated

spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/19/2012 - 3/20/2012

Verdict: PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.5 Radiated emission meas

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@51

LOG  REF 9@.8 dBulsm

urements in 0.15 - 30 MHz range

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

ACTY DET:
MEAS DET:

PEAE

FEAE OF AWG
MKR 1Bd kHz
57.B6 dBuMsm

1R
dBs

ATH
18 dE

oL
4.4

dEul s

VA 5B
st FC

—

ACORR

oy

A,

START 158 kHz

RL IF BW 3.8 kHz AVG EW

Plot 7.7.6 Radiated emission meas

STOF 38,08 MHz

3@ kHz SHP £.H49 Eec

urements in 0.15 - 30 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(&2]
ACTY DET: PERAK
MEARS DET: FEAK GF AWG
MEF 1Bd kHz
57.48 dBuMsm
LOG  REF 9@.@ dBul:m
1B
dBs
ATH
1B dB
0L
24.4 "l ——
dBpli/
WA 58 kil M
SCFC
ACORR T
ot Ll o
START 15@ kHz STOF 36.RA MHz
RL IF BW 9.8 kHz AYG BN 3@ kHz SWE B.49  sec
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/19/2012 - 3/20/2012

Verdict: PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.7 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

5 Agilent

Ref 98 dBpW/m Atten 5 dB

Semi anechoic chamber
Low

Vertical and Horizontal
3m

Mkrl 619.48 MHz
52,77 dBplsm

Feak
Log

18
dB/

1]

O

B/

Wl 52
53 FC

A AR

Marker
651948354

52.F7 dBy

Start 3@ MHz
#Res B 120 kHz

VBW 388 kHz

Stop 1 GHz
Sweep 155.1 ms (989 pts)

Plot 7.7.8 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

5 Agilent

Ref 98 dBplW/m Atten 5 dB

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

Mkrl 619.48 MHz
54.13 dBpi/m

Feak
Log

19
dB/

1]

&P

dBpl /|

W1 52
53 FC

A AR

Marker
51948354

i

5413 dBy ;‘Fr

Start 38 MHz
#Res BH 1200 kHz

VBW 388 kHz

Stop 1 GHz
Sweep 155,01 ms (989 pts)
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification: Section 90.1323, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance —

Date(s): 311912012 - 3/20/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1018 hPa Relative Humidity: 45 % | Power Supply: 48VDC
Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.9 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

5 Agilent

Semi anechoic chamber
High

Vertical and Horizontal
3m

Mkrl 619.48 MHz

Ref 90 dBpl/m Atten 5 dB 95.24 dBpl/m

Feak
Log

19
dB/

1]

&4.4
dBpll/

W1 52
53 FC

A AR

Start 38 MHz
#Res BH 1200 kHz

Stop 1 GHz
YBH 380 kHz Sweep 1551 ms (909 pts)

Plot 7.7.10 Radiated emission measurements in 1000 — 6000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:
DETECTOR: Peak

ACTW DET: PEAK

MEAS DET: FEAK OF AUG
MER 3648 GH:z
1oc. BE dBulsm

REF 37.8 dBulsm

fom e
s
B
C
R
T 1. @8@ GHz STOP B.BBA COHz
®IF BW 1.8 MHz AYG EW 3 MHz SWP 7HB meec

Semi anechoic chamber
Low
Vertical and Horizontal
3m
DETECTOR: Average
(&3]
ACTY DET: PEAK
MEAS DET: FERKE OF AWG
MER 3.648 GHr
iec. 49 dBpVsm

LOG  REF 37.8 dBpYsm
18

dB~
HATH
a dB

oL
au.y MW\WW

dEpl s
VA 5B
SC FC
ACORR

START 1. @BR GHz 3T0F B.HBA GHr
RL RIF BH 1B MHz PAVG BN 3@ kH:z SHP 7AB meec
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date(s):

3/19/2012 - 3/20/2012

Verdict: PASS

Temperature: 22.4 °C

Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.11 Radiated emission measurements in 1000 — 6000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:
DETECTOR: Peak

()

LOG  REF 57.8 dBpYsm
18

ACTY DET: PEAK

MEAS DET: PEAK OF RAUG
MER 3.BE3 GHz
iec, B7 dBulsm

dBs
LATH

@ dB

urﬂumwbﬁwjLL~~4“”W””“JMWM+

START 1.@EE GHr
FL *IF BW 1.B MHz

AUG BW 3 MHz

STOF B.BRA GHz
SWP 7BB meec

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

DETECTOR: Average

(@]

ACTY DET: PERE

MEAS DET: FEAE OF RAUG
MEFE 3.BES GHz
iei .78 dBpYsm

LOG  REF 97.8 dBpVsm
18
dBs
HATH
d dE

START 1.@BR GHz
BT RIF BH 1.B MHz

ST0F B, BBE OHz

PAVG BN 3@ kH:z SHF 7AB meaec

Plot 7.7.12 Radiated emission measurements in 1000 — 6000 MHz range

TEST SITE:
CARRIER FREQUENCY:

ANTENNA POLARIZATION:

TEST DISTANCE:
DETECTOR: Peak

()

LOG  REF 97.8 dBpWm

ACTY DET: FEAK

MEAS DET: FEAK OF AWG
MER 3.633 GHz
102,38 dEpbsm

dB~
LATH

@ dB

Mﬁww

0L MMMM**MFW#JM,,Vw
Uy e

dEpl s
VA 5B

SCFC
ACORR

START 1. @EE GHr
FL rIF BW 1B MHz

AVG EW 3 MHz

STOF G.HAA OH:z
SWP 7EB meec

Semi anechoic chamber
High

Vertical and Horizontal
3m

DETECTOR: Average

(@)

ACTY DET: FERK

MERS DET: FERK OF AUG
MER 3.6BE GHz
1£2. 33 dBpbsm

LOG  REF 37.8 dBpMsm
ip
dB/
H4ATH
@ dE

oL
au.y MWW

dBpl s
VA 5B
5CFC
ACORR

I

START 1.@@RB GHz

ST0F B.HBE OHz
RL BIF BW 1.8 MHz 3

RAUG BW 3@ kHz WP 7B meec
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/19/2012 - 3/20/2012

Verdict: PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.13 Radiated emission measurements in 6000 — 18000 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

% Agilent

Ref 90 dBpV #Atten @ dB

Semi anechoic chamber
Low

Vertical and Horizontal
3m

Mkrl 7.31 GHz
71.64 dBpY

Peak
Log

19 i
dB/

Dl

dBpY

¥l $2
S3 FC

A AA

Start 6 GHz
#Res BW 1 MHz

YBH 3 MHz

Stop 18.5 GHz
Sweep 62.5 ms (481 prs)

Plot 7.7.14 Radiated emission measurements in 6000 — 18000 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

% Agilent

Ref 90 dBpV #Atten @ dB

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

Mkrl 11.83 GHz
76.92 dBpY

Peak
Log

18
dB/

Dl

dBpY

¥l $2
S3 FC

A AA

Marker

11.031 25000 GH

70.92 dBp

Start 6 GHz
#Res BW 1 MHz

YBH 3 MHz

Stop 18.5 GHz
Sweep 62.5 ms (481 prs)
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification: Section 90.1323, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance —

Date(s): 311912012 - 3/20/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1018 hPa Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.15 Radiated emission measurements in 6000 — 18000 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:

Semi anechoic chamber
High
Vertical and Horizontal

TEST DISTANCE: 3m
% Agilent Peak Search
Mkrl 11.13 GHz
Ref 98 dBEpY #Atten @ dB 72.8 dBpY
Peak Meas Tools
Log
18 n
dB/ id Next Peak
Dl Next Pk Right
84.4
dBp\
Next Pk Left,
V1 s2
53 FC Min Search|
A AA
Pk-Pk Search
Start 6 GHz Srop 165 Gz Jore
#Res BH 1 MHz VBH 3 MHz Sweep 62.5 ms (401 pts)
|
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/19/2012 - 3/20/2012

Verdict: PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.16 Radiated emission measurements in 18000 — 26500 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

% Agilent

Ref 98 dBpV/m Atten 5 dB

Semi anechoic chamber
Low

Vertical and Horizontal
3m

Mkrl 26.458 GHz
93.39 dBuW/m

Peak
Log

18
dB/

l

dBpl /|

¥l $2
S3 FC

A AA

Marker
26 . A57500000 _GH

53.39 dBpY/m

Start 18 GHz
#Res BW 1 MHz

YBH 3 MHz

Stop 26.5 GHz
Swesp 85 ms (481 prs)

Plot 7.7.17 Radiated emission measurements in 18000 — 26500 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

% Agilent

Ref 98 dBpV/m Atten 5 dB

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

Mkrl 26.508 GHz
54.16 dBpW/m

Peak
Log

18
dB/

Start 18 GHz
#Res BW 1 MHz

YBH 3 MHz

Stop 26.5 GHz
Swesp 85 ms (481 prs)
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance Verdict:

PASS

Date(s):

3/19/2012 - 3/20/2012
Relative Humidity: 45 %

Temperature: 22.4 °C Air Pressure: 1018 hPa | Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.18 Radiated emission measurements in 18000 — 26500 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

% Agilent

Ref 98 dBpV/m Atten 5 dB

Semi anechoic chamber
High

Vertical and Horizontal
3m

Mkrl 26.508 GHz
53.41 dBpW/m

Peak
Log

dB/

Marker
Z26.500RRRA _GH

53.41 dBpY/m

Start 18 GHz
#Res BW 1 MHz

YBH 3 MHz

Stop 26.5 GHz
Swesp 85 ms (481 prs)

Plot 7.7.19 Radiated emission measurements in 26500 — 40000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
*ATTEN 0dE MKR  53.83dB,_. ¥V
EL SD.DdBH v 104dE/ 37.01GH=
JAT=ZS6]5-40
DISPLAT LINH
5 54.4 dE|, V
L e ] s
Wwwmw
10}
START Z6.50GHE STOP  37.17GH:
REW  1.0MH= VEW  3.0MHz SWP  2Z0ms
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance Verdict:

PASS

Date(s):

3/19/2012 - 3/20/2012
Relative Humidity: 45 %

Air Pressure: 1018 hPa | Power Supply: 48VDC

Temperature: 22.4 °C

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.20 Radiated emission measurements in 26500 — 37000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

*ATTEN 0dE HER 53.50dE v
EL 90.0dE, ., WV 104E/ 37.10GH=
JATZZ6]5-40

AT L INH
G4.4| dB|, ¥V

)

3TART
RETI

Z6.50GH=z

1.0MH= VET

3.0MH=

37.17GHz
3P Z20ms

3TOP

Plot 7.7.21 Radiated emission measurements in 26500 — 37000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
*ATTEN 0dE MKR  54.33dB,_. ¥V
EL E,lD.Dl:iBl_JL v 104dE/ 36.83GH=
JAT=ZS6]5-40
DISPLAT LINH
o843l aBL v
3 Mmﬁdgwmﬁ
WWWMM*
0§
START 26.50GH= STOP 37.00GH=
+*REW  1.0MH= VEW  3.0MHz SWP  210ms
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date(s):

3/19/2012 - 3/20/2012

Verdict: PASS

Temperature: 22.4 °C

Air Pressure: 1018 hPa

Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.22 Radiated emission measurements at the 2"* harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

&% Agilent

Ret 90 dEpb Atten 5 dB

Mirl 7.388625 GHz
79.72 dBpV

Peak
Log

18
dB/

1]

84.4
dBpy

¥l g2
$3 FC

A AA

Center 7.308 GHz
#Res BH 1 MHz VBH 3 MHz

Span 58 MHz
Sweep 4 ms (401 pts)

OATS
Low
Vertical
3m
3% Agilent

Ret 9@ dBpV

Mkrl 7.387625 GHz

Atten 5 dB §1.64 dBpv

Peak
Log

18
dB/

O

ol

84.4
dBpy

vl s2
53 FC

A AR

Center 7.386 GHz
Res BW 380 kHz

Span 58 MHz
#4BH 1 kHz Sweep 135.4 ms (401 pts)

Correction factor 10 log 1 M /0.3 M= 5.23 dB was added to
the obtained result: 61.64 dBuyV/m +5.23 dB= 66.87 dBuV/m

Plot 7.7.23 Radiated emission measurements at the 2" harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

3% Agilent

Ref 98 dBpY Atten 5 dB

Mirl 7.348625 GHz
76.17 dBpl

Peak
Log

18 [
dB/

o]

84.4
dBpY

V1 52
S3 FC

A AR

Marker
7348625000 GH=

76.17 dBy

Center 7,33 GHz
#Res BH 1 MHz YBH 3 MHz

Span 5@ MHz
Sweep 4 ms (401 pts)

OATS
Mid
Vertical
3m
3% Agilent

Ret 9@ dBpV

Mkrl 7.3439508@ GHz

Atten 5 dB §2.46 dBpv

Peak
Log

18
dB/

o

ol

34.4
dBpY

¥l 52
53 FC

A AR

Center 7.35 GHz
#Res BH 1 MHz

Span 58 MHz
#BH 1 kHz Swesp 40.62 ms (401 pts)
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx

Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date(s):

3/19/2012 - 3/20/2012

Verdict:

PASS

Temperature: 22.4 °C

Air Pressure: 1018 hPa

Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

TEST SITE:

Plot 7.7.24 Radiated emission measurements at the 2"* harmonic

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

%5 Agilent

Mkrl 7.388580 GHz

Ref 96 dBpY Atten 5 dB 71.85 dBpV
Peal
Log
16 1
dB/ 2
]
84.4
dBp
¥l 82
S3 FC
A AR

Marker

7.3885 GH=z

71.85 dBy

Center 7.39 GHz Span 58 MHz
#Res BH 1 MHz WBH 3 MHz Swesp 4 ms (401 pts)

TEST SITE:

OATS
High
Vertical
3m
3% Agilent

Ref 98 dBpY

Atten 5 dB

Mirl 7.3908125 GHz
57.94 dBpl

Peak
Log

18
dB/

o]

84.4
dBpy

V1 g2
S3 FC

A AA

Marker
7.3901 2500

GH=z

57.84 dBy

Center 7.39 GHz
#Res BH 1 MHz

#YBH 1 kHz

Span 58 MHz
Sweep 40,62 ms (481 pts)

Plot 7.7.25 Radiated emission measurements at the 2"* harmonic

CARRIER FREQUENCY:
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Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance
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3/19/2012 - 3/20/2012

Verdict:

PASS

Temperature: 22.4 °C

Air Pressure: 1018 hPa

Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.26 Radiated emission measurements at the 2"* harmonic
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Plot 7.7.27 Radiated emission measurements at the 2"* harmonic
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Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:
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Verdict:

PASS

Temperature: 22.4 °C

Air Pressure: 1018 hPa

Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.28 Radiated emission measurements at the 3" harmonic
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Plot 7.7.29 Radiated emission measurements at the 3" harmonic
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Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:
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Temperature: 22.4 °C
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Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.30 Radiated emission measurements at the 3" harmonic
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Plot 7.7.31 Radiated emission measurements at the 3" harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

- Agilent

Ref 96 dBpY Atten 5 dB

Mkrl 10.965750 GHz

76.92 dBpV

Peak
Log

Gl

18
dB/

0l

84.4
dBpY

¥l g2
S3 FC

A AA

Marke
10.965750 GHEe

76.82 dBy

Center 10.96 GHz

#Res BH 1 MHz YBH 3 MHz

Span 58 MHz

Sweep 4 ms (461 pts)

OATS
Low
Horizontal

3m
- Agilent

Ref 98 dBpl Atten 5 dB

Mkrl 10.965250 GHz
61.33 dBpV

Peak
Log

18
dB/

1]

84.4
dBpY

¥l g2
S3FC

A AR

Mark

10.965250000 GH

61.88 dBpY

Center 10.96 GHz

#Res BH 1 MHz #YBW 1 kHz

Span 58 MHz
Sweep 40.62 ms (481 pts)

Page 113 of 155



|-|1 |

HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx

Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:
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Temperature: 22.4 °C

Air Pressure: 1018 hPa

Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.32 Radiated emission measurements at the 3" harmonic
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Plot 7.7.33 Radiated emission measurements at the 3" harmonic
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Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:
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Verdict:

PASS

Temperature: 22.4 °C

Air Pressure: 1018 hPa

Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.34 Radiated emission measurements at the 4™ harmonic
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Plot 7.7.35 Radiated emission measurements at the 4™ harmonic
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Test procedure:
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Date(s):
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Verdict:
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| Power Supply: 48VDC

Remarks: Power settings according to 11.5 dBi antenna gain

Plot 7.7.36 Radiated emission measurements at the 4™ harmonic
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Date(s): 3/15/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1018 hPa Relative Humidity: 45 % | Power Supply: 48VDC
Remarks: Power settings according to 18 dBi antenna gain

7.8

7.8.1

7.8.2
7.8.2.1
7.8.2.2

7.8.2.3

7.8.3
7.83.1
7.8.3.2

7.8.3.3

7.8.4
7.84.1
7.8.4.2

7.8.4.3
7.8.4.4
7.8.45

7.8.4.6
7.8.4.7

Radiated spurious emission measurements with 18 dBi antenna
General
This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in

Table 7.8.1.

Table 7.8.1 Radiated spurious emission test limits

Frequency, Attenuation below carrier, | ERP of spurious, | Equivalent field strength limit @ 3m,
MHz dBc dBm dB (uV/m)***
0.009 — 10" harmonic* 43+10logP** -13 84.4

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

** - P is transmitter output power in Watts

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

Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
The EUT was set up as shown in Figure 7.8.1 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 7.8.2 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 7.8.2, 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 7.8.2 and shown in the associated plots.

Test procedure for substitution ERP measurements of spurious
The test equipment was set up as shown in Figure 7.8.3 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 7.8.3 and shown in the associated plots.
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Remarks: Power settings according to 18 dBi antenna gain

Figure 7.8.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band
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Figure 7.8.2 Setup for spurious emission field strength measurements above 30 MHz

Flush
mounted
turn table

1.5m

v

) % Ferrites

Test distance |

Auxilliary
equipment

Ground plane

Power Spectrum
— supp! analyzer/
pply EMI receiver

Page 118 of 155



HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date(s):

3/15/2012

Verdict: PASS

Temperature: 22.4 °C

Air Pressure: 1018 hPa

Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Ferrites

Flush
mounted
turn table

Substitution
antenna

| Test distance |

4.0m

Test
antenna

Ground plane ¢

o 2

RF signal
generator

Figure 7.8.3 Setup for substitution ERP measurements of spurious

Ferrites

Spectrum
analyzer/
EMI receiver

Page 119 of 155



|-I1 |

HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/15/2012

Verdict: PASS
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Table 7.8.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE:
TEST DISTANCE:

TEST SITE:

EUT HEIGHT:

INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

3650 — 3700 MHz

3m

OATS

0.8m

0.009 — 37000 MHz
Peak

> 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: 11.2 Mbps

TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency Antenna Azimuth Peak field strength(VBW=3 MHz_) Average field strength(VBW=1 kHz)

MHz ’ Polarization Height, degrees; Measured, Limit, Margin, Measured, Limit, Margin, | Verdict
m dB(uV/m) dB(uV/m) dB** dB(uV/m) dB(uV/m) dB**

Low carrier frequency

7312.125 Hor 1.1 0 79.72 104.4 -24.68 61.64 84.4 -22.76
10965.250 Hor 1.0 10 76.92 104.4 -27.48 61.83 84.4 -22.57 Pass
14619.500 Vert 1.0 0 68.64 104.4 -35.76 53.11 84.4 -31.29

Mid carrier frequency

7352.000 Hor 1.1 0 76.17 104.4 -28.23 62.46 84.4 -21.94
11024.625 Hor 1.0 10 73.60 104.4 -30.80 59.32 84.4 -25.08 Pass
14699.500 Vert 1.0 0 69.50 104.4 -34.90 54.82 84.4 -29.58

High carrier frequency

7388.125 Hor 1.1 0 74.06 104.4 -30.34 60.59 84.4 -23.81
11084.625 Hor 1.0 10 74.20 104.4 -30.20 59.53 84.4 -24.87 Pass
14782.736 Vert 1.0 0 69.38 104.4 -35.02 53.35 84.4 -31.05

*- EUT front panel refers to 0 degrees position of turntable.
**. Margin = Field strength of spurious —field strength limit.
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Table 7.8.3 Substitution ERP of spurious test results

ASSIGNED FREQUENCY RANGE:

TEST SITE:

TEST DISTANCE:
SUBSTITUTION ANTENNA HEIGHT:
DETECTOR USED:

VIDEO BANDWIDTH:
SUBSTITUTION ANTENNA TYPE:

3650 — 3700 MHz
OATS
3m

0.8 m
Peak
> Resolution bandwidth
Tunable dipole (30 MHz — 1000 MHz)

Double ridged guide (above 1000 MHz)

Frequency, Pl h RBW, Antenna (IR aense Ant gain,| Cable ERP, Limit, Margin, .
MHz strength, kHz polarization output, dBd loss, dB dBm dBm daB* VEEE:
dB(uV/m) dBm
Low carrier frequency MHz
7312.125 60.28 1000 Hor -42.40 8.47 2.70 -36.63 -13.0 -23.63 Pass
10965.250 61.83 1000 Hor -43.29 10.45 3.51 -36.35 -13.0 -23.35 Pass
14619.500 53.11 1000 Vert -52.22 10.66 3.95 -45.51 -13.0 -32.51 Pass
Mid carrier frequency MHz
7352.000 60.22 1000 Hor -41.55 8.45 2.70 -35.80 -13.0 -22.80 Pass
11024.625 59.32 1000 Hor -45.80 10.44 3.51 -38.87 -13.0 -25.87 Pass
14699.500 54.82 1000 Vert -50.51 10.92 3.96 -43.55 -13.0 -30.55 Pass
High carrier frequency MHz
7388.125 60.59 1000 Hor -43.38 8.42 2.71 -37.67 -13.0 -24.67 Pass
11084.625 59.53 1000 Hor -45.70 10.34 3.52 -38.88 -13.0 -25.88 Pass
14782.736 53.35 1000 Vert -51.98 11.18 3.98 -44.78 -13.0 -31.78 Pass
*- Margin = Spurious emission — specification limit.
Reference numbers of test equipment used
HL 0446 HL 0521 HL 0604 HL 0661 HL 0768 HL 0769 HL 1424 HL 1984
HL 2871 HL 2909 HL 3533 HL 3535 HL 3623 HL 3901 HL 4114

Full description is given in Appendix A.
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Plot 7.8.1 Radiated emission measurements in 9 - 150 kHz range
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CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

LOG  REF 38.8 dBEum

Semi anechoic chamber
Low

Vertical and Horizontal
3m

ACTW DET: PERK

MERS DET: FERK OPF RAUG
MER 1B.7 kHz
74,87 dBplWem

ip
dB~

ATH
te ag| | %

0L
4.4

dBpls

VA SEB
SC FC
ACORR

START 3.8 kHz
RL BIF BW 1.8 kHz

AVG BW 3 kHz

S5TOF 19@.8 kHz
SHP 7HB meac

Plot 7.8.2 Radiated emission measurements in 9 - 150 kHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@]

LOG REF 38.@ dBpY/m

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

ACTW DET: FERK

MEAS DET: FEAK OF AUG
MER 1B.3 kHz
78,51 dBuWim

18
dB~

ATH
18 dB

R

oL N

au.y

dBpls
A 5B

—

ALY

SC FC

ACORR

START 3.8 kHz
RL BIF BW 1.0 kHz

AYG BW 3 kHz

5T0P 15@.8 kHz
SWP THB msac
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/15/2012

Verdict: PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.3 Radiated emission measurements in 9 - 150 kHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m

(&)

ACTY DET: PERE
MEAS DET: FEAK GF AUG
HER 1B.7 kHz
71,88 dBuWim

LOG  REF 9@.@ dBuWm

1A

dBs

ATH
18 dB| |4
e

N WWWMW ook

T o Aot

dBpl/ R

UA 5B

5C FC

ACORR

START 9.@ kHr 5T0P 198.8 kH:

FL BIF BW 1.8 kHz AYUG BW 3 kHz SWP 7HB meac

Plot 7.8.4 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(@]
ACTW DET: PEAK
MEAS DET: FERK OF AYG
MEFR 158 kHz
58,080 dBuWm
LOG REF 98.@ dBuWm
1@
dBs
ATH
1B dE
oL
ay.y e .
dBpl s e »
UA 5B .
oo e
[
WL'M WNWW I

START 158 kHz
RL IF BW 9.8 kHz

AYG BW 38 kHz

S5T0P 3@.BA MHz
SWF B Y9 sec
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification: Section 90.1323, Radiated

spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/15/2012

Verdict: PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.5 Radiated emission meas

urements in 0.15 - 30 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m

(&)

ACTW DET: PEAK
MEAS DET: FEAK GF AUG
MKFE 16@ kHz
57.B6 dBuWsm

LOG  REF 9@.@ dBuWm

1A

dBs

ATH

1B dB

oL

au .y e \

dBul/ TN

VR 5B i

5C FC

ACORR M’“N

e, T ) Y
START 15@ kHr STOP 36,88 MHz
FL IF BW 3.0 kHz AUG GBW 3@ kHz S5WE 2,49  sac

Plot 7.8.6 Radiated emission meas

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@]

LOG REF 38.@ dBpY/m

urements in 0.15 - 30 MHz range

Semi anechoic chamber
High

Vertical and Horizontal
3m

ACTY DET:
HEAS DET:

FEAEK

FERK OPF AYG
MeR 1E@ kHz
57,48 dBuWim

1B

dB~

ATH
18 dB

0L
au.y

dBpls e

VA SB

SC FC
ACORR

o

Ly

RN

START 158 kHz

RL IF BW 9.B kHz AYG BN

STOF 3@.B@ MH:z

3@ kHr SWF B Y9 sec
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Report ID: RUNRAD_FCC.23084.docx
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Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/15/2012

Verdict: PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.7 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(@3]
ACTW DET: PEAK
MEAS DET: FEAK GF AUG
HER 153.3 HHz
57,36 dBpWm
LOG  REF 9@.@ dBuWm
1A
dBs
1ATH
1B dB
oL
au.y . ﬁ
dBpls |
VA 5B . “‘\J.\«x*"% wﬂw \\.kwdwﬁw L'uw, ]
5C FC
ACORR f\““""' i
START 3B B MHz S5TOF 1.@ARA GH:
FL IF BW 128 kHz AYUG GBW J@P kHz SHP JH9 meec
Plot 7.8.8 Radiated emission measurements in 30 - 1000 MHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@]

LOG REF 38.@ dBpY/m

Mid
Vertical and Horizontal
3m

ACTW DET: FERK
MEAS DET: FEAK OP AUG
MER 131.3 MHz
57,01 dBuWim

18
dB~

1ATH
18 dB

0L
au.y

dBpls
A 5B A |

/|
TIENN

st FC | T Sl

W A et

ACORR

START 3@ @ MHz
RL IF BW 128 kHz

AYG BW 388 kHz

STOF 1.@8PA GH:z
SWF 3BY msac
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/15/2012

Verdict: PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.9 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

LOG
ip

REF 38.@ dBEuWm

Semi anechoic chamber
High

Vertical and Horizontal
3m

ACTW DET:
MEAS DET:

FEAK

FERE QF AUG
HKR 151.9 MHz
EH.51 dBuWm

dB~

4ATH
18 dB

0L
4.4

dBpls

VA SEB
SC FC
ACORR

et

Ty
ol

A

START 3@ O MHz
RL IF BW 10B kHz

AYG BW 380 kHz

STOF 1.@ABA GHz
SHP 3H3 meac

Plot 7.8.10 Radiated emission measurements in 1000 — 6000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(@]
ACTW DET: PEAK
MEAS DET: FEAK GF AUG
HER 3,643 (Hz
B7.B1 dBuWm
LOG  FREF 86.@ dEpism PREAMP 0N
i
dBs
1ATH
1B dB ]
M
UA 5B
i FC
ACORR
START 1.@@@ GHz 5TOP B.BAA GHz
FL  ®IF BW 1.B MHz AUG BN 3 MHz SWP 7RE meac
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/15/2012

Verdict: PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.11 Radiated emission measurements in 1000 — 6000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

LOG  REF ©8.8 dBEuWm
ip

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

ACTW DET: PERK
MERS DET: FERK OPF RAUG
HKR 3.BES GHz
B7.B5 dBuWsm

PREAMP ON

dB~

4ATH
18 dB

| o]

=]

VA SEB

SC FC
ACORR

START 1_@@0 GHz
RL *IF BW 1.8 MHz

AVG BW 3 MHz

5TOF B.ABA GHz
SHP 7HB meac

Plot 7.8.12 Radiated emission measurements in 1000 — 6000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@]

LOG REF S8.8 dBuU/m

Semi anechoic chamber
High

Vertical and Horizontal
3m

ACTW DET: FERK
MEAS DET: FEAK OF AUG
MER 3.BBZ GHz
B3.749 dBuWim

PREANF ON

18
dB~

1ATH
18 dB

VA SB

SC FC
ACORR

START 1_@@0 GHz
RL BIF BW 1.0 MHz

AYG BW 3 MHz

5T0P B.ABA GHz
SWP THB msac
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/15/2012

Verdict: PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.13 Radiated emission measurements in 6000 — 18000 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

% Agilent

Ref 90 dBpV Atten 5 dB

Semi anechoic chamber
Low

Vertical and Horizontal
3m

Mkrl 7.32 GHz
76.36 dBpY

Peak
Log

18
dB/

Dl

84.4
dBpy

¥l $2
S3 FC

A AA

Start 6 GHz
#Res BW 1 MHz

YBH 3 MHz

Stop 18 GHz
Swesp 6B ms (481 prs)

Plot 7.8.14 Radiated emission measurements in 6000 — 18000 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

% Agilent

Ref 90 dBpV Atten 5 dB

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

Mkrl 7.38 GHz
71.2 dBpY

Peak
Log

18
dB/

O

Dl

dBpY

¥l $2
S3 FC

A AA

Start 6 GHz
#Res BW 1 MHz

YBH 3 MHz

Stop 18 GHz
Swesp 6B ms (481 prs)
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/15/2012

Verdict: PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.15 Radiated emission measurements in 6000 — 18000 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

% Agilent

Ref 90 dBpV Atten 5 dB

Semi anechoic chamber
High

Vertical and Horizontal
3m

Mkrl 11.18 GHz
73.88 dBoV

Peak
Log

18
dB/

e

Dl

84.4
dBpy

¥l $2
S3 FC

A AA

Start 6 GHz
#Res BW 1 MHz

YBH 3 MHz

Stop 18 GHz
Swesp 6B ms (481 prs)

Plot 7.8.16 Radiated emission measurements in 18000 — 26500 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

% Agilent

Ref 98 dBpV/m Atten 5 dB

Semi anechoic chamber
Low

Vertical and Horizontal
3m

Mkrl 26.266 GHz
52.88 dBuW/m

Peak
Log

18
dB/

Dl

aedod

dBpl /|

¥l $2
S3 FC

A AA

Marker
26.266250000 _GH

52.88 dBpVY/m

Start 18 GHz
#Res BW 1 MHz

YBH 3 MHz

Stop 26.5 GHz
Swesp 85 ms (481 prs)
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HERMON LABORATORIES

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance

Date(s): 3/15/2012

Verdict: PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.17 Radiated emission measurements in 18000 — 26500 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:
% Agilent

Ref 98 dBpV/m Atten 5 dB

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

Mkrl 26.568 GHz
54.16 dBpW/m

Peak
Log

18
dB/

34,4
dBpy/

¥l $2
S3 FC

A AA

Start 18 GHz
#Res BW 1 MHz

YBH 3 MHz

Stop 26.5 GHz
Swesp 85 ms (481 prs)

Plot 7.8.18 Radiated emission measurements in 18000 — 26500 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:
% Agilent

Ref 98 dBpV/m Atten 5 dB

Semi anechoic chamber
High

Vertical and Horizontal
3m

Mkrl 26.508 GHz
53.41 dBpW/m

Peak
Log

dB/

Marker
Z26.500RRRA _GH

53.41 dBpY/m

Start 18 GHz
#Res BW 1 MHz

YBH 3 MHz

Stop 26.5 GHz
Swesp 85 ms (481 prs)
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date(s):

3/15/2012

Verdict:

PASS

Temperature: 22.4 °C Air Pressure: 1018 hPa

Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.19 Radiated emission measurements in 26500 — 37170 MHz range

TEST SITE:

Semi anechoic chamber

CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
* ATTEN 0dB MER  53.83dB_ ¥V
EL SD.DdBH v 104dE/ 37.01GH=
JAT=ZS6]5-40
DISPLAY L INH
5 g4.4| dBl. V
.ML.,M’"‘“S'
Wwwmw
0§
START 26.50GH= STOP 37.17GH=
REW  1.0MHz VEW  3.0MHz SWP  2Z0ms

Plot 7.8.20 Radiated emission measurements in 26500 — 37170 MHz range

TEST SITE:

Semi anechoic chamber

CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
*ATTEN 0dB MER  53.50dB,_, ¥
RL 90.0dB,., V¥ 10dBE/ 37.10GHz
TETSZ 6} 5-40
DISPLAT L IHE
g4.4| dBl. V
]
WWMWMW .
0§
START 26.50GH= STOP 37.17GH=
REW  1.0MHz YEW  3.0MHz SWP  2Z0ms
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance —
Date(s): 3/15/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1018 hPa Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.21 Radiated emission measurements in 26500 — 37000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

*ATTEN 0dE

L0}

Semi anechoic chamber
High

Vertical and Horizontal
3m

HEER 54.33dE v

RL 20.0dE v 10dE/ 36.83GHez
JATIZa]5-40
DISPLAY LINE
54.4 dEf, V
i
WWWWWW
S3TART 26.50GH= 3TOP 37.00GH=
*REW 1.0MH= VEW 3.0MH=z SIWP 210m=
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Report ID: RUNRAD_FCC.23084.docx

Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date(s):

3/15/2012

Verdict:

PASS

Temperature: 22.4 °C

Air Pressure: 1018 hPa

Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.22 Radiated emission measurements at the 2" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: Low

ANTENNA POLARIZATION: Vertical 1.2m 0dgr

TEST DISTANCE: 3m

3% Agilent %5 Agilent

Mikrl 7.308625 GHz Mkrl 7.387625 GHz
Ref 99 dBpY Atten 5 dB 79.72 dBpY  Ref 98 dBpY Atten 5 dB 61.64 dBpY
Peak Peak
Log = Log
18 18
dB/ dB/
1
3

Dl ol
84.4 84.4
dBpY dBpY
V1 52 ¥l 52
S3 FC 33 FC
A AR A AR
Center 7,306 GHz Span 58 MHz Center 7.306 GHz Span 58 MHz
#Res BH 1 MHz VBH 3 MHz Sweep 4 ms (401 pts)  Res BH 300 kHz +YBH 1 kHz Sweep 135.4 ms (401 pts)

Plot 7.8.23 Radiated emission measurements at the 2" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: Mid

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

3% Agilent %5 Agilent

Mikrl 7.348625 GHz Mkrl 7.349588 GHz
Ref 99 dBpY Atten 5 dB 76.17 dBpY  Ref 9@ dBpY Atten 5 dB 62.46 dBpV
Peak Peak
Log B Log
18 o 18
dB/ dB/
1
©|
Dl ol
84.4 84.4
dBpY dBpY
V1 52 ¥l 52
S3 FC 33 FC
A AR A AR
Marker
7348525000 GH=
76.17 dBp

Center 7.35 GHz Span 58 MHz Center 7.35 GHz Span 58 MHz
#Res BH 1 MHz VBH 3 MHz Sweep 4 ms (401 pts)  #Res BH 1 MHz +YBH 1 kHz Sweep 40.62 ms (401 pts)
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date(s):

3/15/2012

Verdict:

PASS

Temperature: 22.4 °C

Air Pressure: 1018 hPa

Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.24 Radiated emission measurements at the 2" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

3% Agilent %> Agilent

Mkrl 7.388500 GHz Mkrl 7.390125 GHz
Ref 98 dBpY Atten 5 dB 71.85 dBpY  Ref 90 dBpY Atten 5 dB 57.94 dBpY
Peak Peak
Log Log
16 A 18
dB/ < dB/
i il
84.4 84.4
dBpY dBpY
V1 52 ¥l 52
93 FC 33 FC
A AA A AA
Harker Marker
73886500000 GH= GHz
71.85 dBy 57.94 dBy

Center 7.39 GHz Span 58 MHz  Center 7.39 GHz Span 2B MHz
#Res BH 1 MHz VBH 3 MHz Sweep 4 ms (401 pts) *Res BH 1 MHz #YBH 1 kHz Sweep 48,62 ms (401 prs)

Plot 7.8.25 Radiated emission measurements at the 2"* harmonic

TEST SITE: OATS

CARRIER FREQUENCY: Low

ANTENNA POLARIZATION: Horizontal

TEST DISTANCE: 3m

3% Agilent - Agilent

Mkrl 7.312625 GHz Mkrl 7.312125 GHz
Ref 98 dBpY Atten 5 dB 77.44 dBW  Ref 98 dBpV Atten 5 dB 60.28 dBpY
Peak Peak
Log I Log
18 2 18
dB/ dB/
1
&

1] Dl
84.4 84.4
dBpl dBpY
ML 2 Wl $2
S3 FC 53 FC
A AR A AR
Center 7.31 GHz Span 58 MHz Center 7.31 GHz Span 50 MHz
#Res BH 1 MHz VBH 3 MHz Sweep 4 ms (401 pts) *Res BH 1 MHz #YBH 1 kHz Sweep 40.62 ms (461 ptsy
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Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date(s):

3/15/2012

Verdict:

PASS

Temperature: 22.4 °C

Air Pressure: 1018 hPa

Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.26 Radiated emission measurements at the 2" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
3% Agilent %5 Agilent
Mirl 7.352508 GHz Mkrl 7.352008 GHz
Ref 90 dBpY Atten 5 dB 76.11 dBuY  Ref 98 dBpY Atten 5 dB 60.22 dBpY
Peak Peak
Log Log
16 1@
dB/ dB/
i
<
1] Dl
84.4 84.4
dBpl dBpY
M1 52 Wl 52
53 FC 33 FC
A PAA A AA
Marker Centar
7352500000 GH= 7.3500Q GH=z
76.11 dBp
Center 7.35 GHz Span 58 MHz Center 7.35 GHz Span 58 MHz
#Res BH 1 MHz VBH 3 MHz Sweep 4 ms (401 pts)  #Res BH 1 MHz +YBH 1 kHz Sweep 40.62 ms (401 pts)
I | |
Plot 7.8.27 Radiated emission measurements at the 2" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
3% Agilent %5 Agilent
Mikrl 7.388625 GHz Mkrl 7.388125 GHz
Ref 90 dBpY Atten 5 dB 74.86 dBY  Ref 98 dBpY Atten 5 dB 60.59 dBpY
Peak Peak
Log Log
16 & 1@
dB/ dB/
1
<&
1] Dl
84.4 84.4
dBpu dBpY
Vo2 W82
53 FC 3 FC
A AR A A
Center 7.39 GHz Span 58 MHz Center 7.39 GHz Span 58 MHz
#Res BH 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)  #Res BH 1 MHz #YBH 1 kHz Sweep 48.62 ms (481 pts)
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Report ID: RUNRAD_FCC.23084.docx

Date of Issue: 23-Apr-12

Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date(s):

3/15/2012

Verdict:

PASS

Temperature: 22.4 °C

Air Pressure: 1018 hPa

Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.28 Radiated emission measurements at the 3" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: Low

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

3% Agilent %5 Agilent

Mkrl 10.965625 GHz Mirl 10.965580 GHz
Ref 90 dBpY Atten 5 dB 75.42 dBuY  Ref 98 dBpY Atten 5 dB 61.85 dBpY
Peak Peak
Log Log
16 & 1@
dB/ dB/
1
1] Dl
84.4 84.4
dBpl dBpY
V1 352 Wl 52
53 FC 33 FC
A PAA A AA
Marker Marker
10.965625000 GH 10.96E500 GH
75.42 dBp 61.05 dBp

Center 10.96 GHz Span 58 MHz Center 10,956 GHz Span 58 MHz
#Res BH 1 MHz VBH 3 MHz Sweep 4 ms (401 pts)  #Res BH 1 MHz +YBH 1 kHz Sweep 40.62 ms (401 pts)

Plot 7.8.29 Radiated emission measurements at the 3" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: Mid

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

3% Agilent %5 Agilent

Mkrl 11.825625 GHz Mirl 11.825508 GHz
Ref 99 dBpY Atten 5 dB 73.57 dBpY  Ref 9@ dBpY Atten 5 dB 59.84 dBpY
Peak Peak
Log Log
18 1 18
dB/ 2 4B/
1
Dl ol
84.4 84.4
dBpY dBpy
V152 Wl 82
$3 FC 53 FC
A AR A AR
Marker Marker
11825625000 GH 11.826500 GH:
73.57 dByY 59.84 dBy

Center 11.83 GHz Span 58 MHz Center 11.83 GHz Span 58 MHz
#Res BH 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)  #Res BH 1 MHz #YBH 1 kHz Sweep 48.62 ms (481 pts)
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Test specification: Section 90.1323, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance —

Date(s): 3/15/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1018 hPa Relative Humidity: 45 % | Power Supply: 48VDC
Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.30 Radiated emission measurements at the 3" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

3% Agilent %5 Agilent

Mkrl 11.885625 GHz Mirl 11.884375 GHz
Ref 99 dBpY Atten 5 dB 70.45 dBpY  Ref 9@ dBpY Atten 5 dB 55.88 dBpV
Peak Peak
Log Log
18 . 18
dB/ & dB/
S
Dl ol
84.4 84.4
dBpY dBpY
V1 52 ¥l 52
S3 FC 33 FC
A AR A AR
Marker
11.884375 GH:
55.88 dBp

Center 11.09 GHz Span 5@ MHz Center 11.69 GHz Span 58 MHz
#Res BH 1 MHz VBH 3 MHz Sweep 4 ms (401 pts)  #Res BH 1 MHz +YBH 1 kHz Sweep 40.62 ms (401 pts)

Plot 7.8.31 Radiated emission measurements at the 3" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: Low

ANTENNA POLARIZATION: Horizontal

TEST DISTANCE: 3m

3% Agilent %5 Agilent

Mkrl 10.965758 GHz Mirl 10.965258 GHz
Ref 90 dBpY Atten 5 dB 76.92 dBuY  Ref 98 dBpY Atten 5 dB 61.83 dBpY
Peak Peak
Log . Log
16 < 1@
dB/ dB/
L
1] Dl
84.4 84.4
dBpl dBpY
V1 352 Wl 52
53 FC 33 FC
A PAA A AA
Marker Marker
10.965750000 GH 10.96E5250 GH
76.92 dBp 61.83 dBp

Center 10.96 GHz Span 58 MHz Center 10,956 GHz Span 58 MHz
#Res BH 1 MHz VBH 3 MHz Sweep 4 ms (401 pts)  #Res BH 1 MHz +YBH 1 kHz Sweep 40.62 ms (401 pts)
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Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date(s):

3/15/2012

Verdict: PASS

Temperature: 22.4 °C

Air Pressure: 1018 hPa

Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.32 Radiated emission measurements at the 3" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: Mid

ANTENNA POLARIZATION: Horizontal

TEST DISTANCE: 3m

3% Agilent %5 Agilent

Mkrl 11.825625 GHz Mirl 11.624625 GHz
Ref 99 dBpY Atten 5 dB 73.6 dBuY  Ref 96 dBpY Atten 5 dB 59.32 dBpV
Peak Peak
Log Log
18 B 18
dB/ ] dB/
1]

Dl ol
84.4 84.4
dBpY dBpY
V1 52 ¥l 52
S3 FC 33 FC
A AR A AR
Center 11.03 GHz Span 5@ MHz Center 11.63 GHz Span 58 MHz
#Res BH 1 MHz VBH 3 MHz Sweep 4 ms (401 pts)  #Res BH 1 MHz +YBH 1 kHz Sweep 40.62 ms (401 pts)

Plot 7.8.33 Radiated emission measurements at the 3" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Horizontal

TEST DISTANCE: 3m

3% Agilent %5 Agilent

Mkrl 11.085625 GHz Mirl 11.884625 GHz
Ref 98 dBpY Atten 5 dB 74.2 dBpY  Ref 98 dBpY Atten 5 dB 59.53 dBpV
Peak Peak
Log Log
18 I 18
dB/ dB/
1
Dl ol
84.4 84.4
dBpY dBp
V1 82 Wl 82
93 FC 53 FC
A AR A AR
arker
11.985625000 GH
74.2 dBp\

Center 11.89 GHz Span 58 MHz Center 11.89 GHz Span 5@ MHz
#Res BH 1 MHz YBH 3 MHz Sweep 4 ms (401 pts) *Res BH 1 MHz #UBH 1 kHz Sweep 40.62 ms (401 pts}
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Test specification:

Section 90.1323, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode:

Compliance

Date(s):

3/15/2012

Verdict:

PASS

Temperature: 22.4 °C

Air Pressure: 1018 hPa

Relative Humidity: 45 %

| Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.34 Radiated emission measurements at the 4™ harmonic

TEST SITE: OATS

CARRIER FREQUENCY: Low

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE: 3m

3% Agilent %5 Agilent

Mkrl 14621258 GHz Mirl 14.619580 GHz
Ref 90 dBpY #Atten B dB 58.64 dBuY  Ref 98 dBpY #Atten @ dB 53.11 dBpY
Peak Peak
Log Log
16 1@
dB/ dB/
1
ol ol i
84.4 84.4
dBpl dBpY
M1 52 Wl 52
53 FC 33 FC
A PAA A AA
Marker Marker
14621250000 GH 146108500 GH
68.64 dBp 53.11 dBp

Center 14.62 GHz Span 5@ MHz Center 14.62 GHz Span 58 MHz
#Res BH 1 MHz VBH 3 MHz Sweep 4 ms (401 pts)  #Res BH 1 MHz +YBH 1 kHz Sweep 40.62 ms (401 pts)

Plot 7.8.35 Radiated emission measurements at the 4™ harmonic

TEST SITE: OATS

CARRIER FREQUENCY: Mid

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE: 3m

3% Agilent %5 Agilent

Cntrl 14.700387 GHz Mkrl 1469958 GHz
Ref 90 dBpY #Atten B dB 69.5 dBuY  Ref 98 dBpY #Atten @ dB 54.52 dBpY
Peak Peak
Log Log
16 1@
dB/ dB/
1] Dl
84.4 84.4
dBpl dBpY
V1 352 Wl 52
53 FC 33 FC
A PAA A AA
Marker
14.6909500 GH
54.87 dBp

Center 14.7 GHz Span 180 MHz Center 14.7 GHz Span 188 MHz
#Res BH 1 MHz VBH 3 MHz Sweep 4 ms (401 pts)  #Res BH 1 MHz +YBH 1 kHz Sweep 81.24 ms (401 pts)
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Test specification: Section 90.1323, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053, 90.1323; TIA/EIA-603-C, Section 2.2.12

Test mode: Compliance —

Date(s): 3/15/2012 Verdict: PASS
Temperature: 22.4 °C Air Pressure: 1018 hPa Relative Humidity: 45 % | Power Supply: 48VDC

Remarks: Power settings according to 18 dBi antenna gain

Plot 7.8.36 Radiated emission measurements at the 4™ harmonic

TEST SITE: OATS

CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE: 3m

3% Agilent %> Agilent

Cntrl 14.781268 GHz Cntrl 14.782736 GHz
Ref 98 dBpY #Attan B dB 5935 dBpY  Ref 90 dBpY #Atten 8 dB 53.35 dBpY
Peak Peak
Log Log
18 18
dB/ K dB/
1
ol ol 2
84.4 84.4
dBpY dBpY
V1 352 Wl 52
93 FC 33 FC
A AR A AR
Marker
14.78P750 GH
53.35 dBp

Center 14.76 GHz Span 198 MHz Center 14.78 GHz Span 189 MHz
#Res BH 1 MHz VBH 3 MHz Sweep 4 ms (401 pts) *Res BH 1 MHz #YBH 1 kHz Sweep §1.24 ms (401 prs)
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Test specification:

Section 90.213, Frequency stability

Test procedure:

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

Test mode: Compliance —
Date(s): 31182012 - 3/21/2012 Verdict: PASS
Temperature: 22.3 °C Air Pressure: hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

7.9 Frequency stability test

7.9.1 General

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

in Table 7.9.1.

Table 7.9.1 Frequency stability limits

Assigned frequency, MHz

Maximum allowed frequency displacement

ppm | Hz

3650.0 — 3700.0

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

7.9.2 Test procedure

7.9.2.1 The EUT was set up as shown in Figure 7.9.1, energized and its proper operation was checked.

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

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

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

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

7.9.2.6 Frequency displacement was calculated and compared with the limit as provided in Table 7.9.2.

Variable
power supply

Figure 7.9.1 Frequency stability test setup

Voltmeter

EUT

Spectrum
analyzer

|
|
i
} Attenuator
|
|
|
|
|
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Test specification:

Section 90.213, Frequency stability

Test procedure:

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

Test mode:

Compliance

Date(s):

3/18/2012 - 3/21/2012

Verdict:

PASS

Temperature: 22.3 °C

Air Pressure: hPa

Relative Humidity: 42 %

| Power Supply: 48VDC

Remarks:

ASSIGNED FREQUENCY RANGE:

Table 7.9.2 Frequency stability test results
3650.0 — 3700.0 MHz

NOMINAL POWER VOLTAGE: 48 VDC
TEMPERATURE STABILIZATION PERIOD: 20 min
POWER DURING TEMPERATURE TRANSITION: Off
SPECTRUM ANALYZER MODE: Counter
RESOLUTION BANDWIDTH: 10 kHz
VIDEO BANDWIDTH: 30 kHz
MODULATION: QPSK
VERDICT: Pass
T e Valiews, Frequency, MHz Max frequency drift, Hz Max frequency drift, ppm
el Start up | 1st min | 2nd min | 3rd min | 4th min | 5th min | 10th min Positive Negative Positive Negative
Low channel
-30 nominal 3652.476750 | 3652.477950 | 3652.476750 | 3652.477750 | 3652.479150 | 3652.477950 | 3652.476750 1650 -750 0.45 -0.21
-20 nominal 3652.474350 NA NA NA NA NA 3652.475750 0 -3150 0.00 -0.86
-10 nominal 3652.473150 NA NA NA NA NA 3652.475550 0 -4350 0.00 -1.19
0 nominal 3652.475550 |3652.474350 | 3652.475550 | 3652.477950 | 3652.475550 | 3652.477950 | 3652.474350 450 -3150 0.12 -0.86
10 nominal 3652.475550 NA NA NA NA NA 3652.476750 0 -1950 0.00 -0.53
20 +15% 3652.477500 NA NA NA NA NA 3652.476250 0 -1250 0.00 -0.34
20 nominal 3652.474000 NA NA NA NA NA 3652.477500 0 -3500 0.00 -0.96
20 -15% 3652.477500 NA NA NA NA NA 3652.482500 5000 0 1.37 0.00
30 nominal 3652.475600 |3652.474400 | 3652.474400 | 3652.474400 | 3652.474400 | 3652.474400 | 3652.475600 0 -1900 0.00 -0.85
40 nominal 3652.472000 NA NA NA NA NA 3652.474400 0 -3100 0.00 -1.51
50 nominal 3652.475550 NA NA NA NA NA 3652.475550 0 -1950 0.00 -0.53
Mid channel
-30 nominal 3674.975550 | 3674.975750 | 3674.976750 | 3674.976750 | 3674.977950 | 3674.975550 | 3674.976750 2300 -100 0.63 -0.03
-20 nominal 3674.973150 NA NA NA NA NA 3674.975550 0 -2500 0.00 -0.68
-10 nominal 3674.977950 NA NA NA NA NA 3674.975550 2300 -100 0.63 -0.03
0 nominal 3674.977950 | 3674.977950 | 3674.977950 | 3674.977950 | 3674.977950 | 3674.977950 | 3674.979150 3500 0 0.96 0.00
10 nominal 3674.977950 NA NA NA NA NA 3674.977950 2300 0 0.63 0.00
20 +15% 3674.974400 NA NA NA NA NA 3674.975650 0 -1250 0.00 -0.34
20 nominal 3674.976800 NA NA NA NA NA 3674.975650 1150 0 0.31 0.00
20 -15% 3674.976800 NA NA NA NA NA 3674.974400 1150 -1250 0.31 -0.34
30 nominal 3674.978000 | 3674.975650 | 3674.975650 | 3674.974400 | 3674.976800 | 3674.975600 | 3674.974400 2350 -1250 0.64 -0.34
40 nominal 3674.975600 NA NA NA NA NA 3674.975600 0 -50 0.00 -0.01
50 nominal 3674.975550 NA NA NA NA NA 3674.975550 0 -100 0.00 -0.03
High channel
-30 nominal 3697.477950 | 3697.477950 | 3697.475550 | 3697.476750 | 3697.475550 | 3697.477950 | 3697.476750 1150 -1250 0.31 -0.34
-20 nominal 3697.475550 NA NA NA NA NA 3697.473150 0 -3650 0.00 -0.99
-10 nominal 3697.475550 NA NA NA NA NA 3697.477950 1150 -1250 0.31 -0.34
0 nominal 3697.475550 | 3697.475550 | 3697.477950 | 3697.477950 | 3697.477950 | 3697.477950 | 3697.479150 2350 -1250 0.64 -0.34
10 nominal 3697.477950 NA NA NA NA NA 3697.475550 1150 -1250 0.31 -0.34
20 +15% 3697.474400 NA NA NA NA NA 3697.474400 0 -2400 0.00 -0.65
20 nominal 3697.474400 NA NA NA NA NA 3697.476800 0 -2400 0.00 -0.65
20 -15% 3697.475600 NA NA NA NA NA 3697.476800 0 -1200 0.00 -0.32
30 nominal 3697.480400 | 3697.480400 | 3697.480400 | 3697.480400 | 3697.474400 |3697.476800 | 3697.476800 3600 -2400 0.99 -0.65
40 nominal 3697.474350 NA NA NA NA NA 3697.473150 0 -3650 0.00 -0.99
50 nominal 3697.475550 NA NA NA NA NA 3697.471950 0 -4850 0.00 -1.31

* - Reference frequency

Note1: As no limit is specified by the standard for 3650.0 — 3700.0 MHz band the worst case test results are given for

information purpose only.

Reference numbers of test equipment used

[ HL1474 | HL2013 |

HL 2953

| HL3818 |

Full description is given in Appendix A.
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8 APPENDIX A Test equipment and ancillaries used for tests
:Ic') Description Manufacturer Model Ser. No. L?:S;ecéil ! Dgﬁfcil !
0446 | Antenna, Loop, Active, 10 kHz - 30 MHz EMCO 6502 2857 03-Jul-11 03-Jul-12
0521 | EMI Receiver (Spectrum Analyzer) with Hewlett 8546A 3617A 29-Aug-11 | 29-Sep-12
REF 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-13
TIE, 26 - 2000 MHz
0661 | Generator Swept Signal, 10 MHz to HP 83640B 3614A002 15-Dec-11 | 15-Dec-12
40 GHz, + 10 dBm 66
0768 | Antenna Standard Gain Horn, Quinstar QWH- 110 03-Feb-12 | 03-Feb-15
18-26.5 GHz, WR-42, 25 dB gain Technology 4200-BA
0769 | Antenna Standard Gain Horn, Quinstar QWH- 112 03-Feb-12 | 03-Feb-15
26.5-40 GHz, WR28, 25 dB gain Technology 2800-BA
1424 | Spectrum Analyzer, 30 Hz- 40 GHz Agilent 8564EC 3946A002 | 25-Sep-11 | 25-Sep-12
Technologies 19
1474 | Cable, 1 m Harbour MIL 1474 01-Jan-11 01-Jan-12
Industries 17/60-
RG142
1984 | Antenna, Double-Ridged Waveguide EMC Test 3115 9911-5964 | 25-Nov-11 | 25-Nov-12
Horn, 1-18 GHz, 300 W Systems
2013 | Power Divider, 0.5-18.0 GHz, 80 W Omni Spectra 2090- 2013 01-Dec-10 | 01-Dec-12
6204-00
2871 | Microwave Cable Assembly, 18 GHz, Huber-Suhner 198-8155- | 2871 15-Jan-12 15-Jan-13
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 03-Oct-11 03-Oct-12
3301 | Power Meter, P-series, 50 MHz to 40 GHz | Agilent N1911A MY451010 | 14-Dec-11 14-Dec-12
Technologies 57
3302 | Power sensor, P-Series, 50 MHz to Agilent N1922A MY452405 | 14-Dec-11 | 14-Dec-12
40 GHz, -35/30 to 20 dBm Technologies 86
3455 | Medium Power Fixed Coaxial Attenuator Aeroflex / 75A-20-12 | 1182 19-Mar-12 | 19-Mar-13
DC to 40 GHz, 20 dB, 5 W Weinschel
3533 | Amplifier, low noise, 6 to 18 GHz Quinstar QLJ- 111590010 | 25-Dec-11 | 25-Dec-12
Technology 06184040 | 01
-JO
3535 | Amplifier, low noise, 18 to 40 GHz Quinstar QLJ- 111590030 | 11-Jul-11 11-Jul-12
Technology 18404537 | 01
-JO
3617 | Cable RF, 6.5 m, N type-N type, Suhner RG 214/U | NA 19-May-11 | 19-May-12
DC-6.5 GHz Switzerland
3667 | Directional coupler, 2 GHz to 8 GHz, ELISRA MW10162 | 1011 31-Aug-11 | 31-Aug-12
10 dB
3768 | Attenuator, N-type, 20 dB, DC to 18 GHz, | Mini-Circuits BW- NA 22-Aug-11 | 22-Aug-12
5W N20W5+
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::; Description Manufacturer Model Ser. No. L%S;eiil ! Déﬁ;il !
3818 | PSA Series Spectrum Analyzer, Agilent E4446A MY482502 | 16-Feb-12 | 16-Feb-13
3 Hz- 44 GHz Technologies 88
3901 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner SUCOFLE | 1225/2A 08-Feb-12 | 08-Feb-13
3.5 m, SMA/SMA X 102A
4114 | Antenna, Double-Ridged Waveguide ETS Lindgren 3117 00123515 23-Jan-12 | 23-Jan-13
Horn, 1-18 GHz
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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 9 kHz to 2.9 GHz: + 2.6 dB

2.9 GHz to 6.46 GHz: + 3.5dB
6.46 GHz to 13.2 GHz: + 4.3 dB
13.2 GHz t0 22.0 GHz: £ 5.0 dB
22.0 GHz to 26.8 GHz: £ 5.5 dB
26.8 GHz t0 40.0 GHz: £+ 4.8 dB
Spurious emissions radiated 30 MHz — 40 GHz (substitution method) +45dB

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 US1003.

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 90: 2011 Private land mobile radio services

ANSI C63.2: 1996 American National Standard for Instrumentation-Electromagnetic Noise and Field
Strength, 10 kHz to 40 GHz-Specifications.

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

ANSI/TIA/EIA-603-C:2004 g?:r?dlg/l%t;ile FM or PM Communications Equipment Measurement and Performance
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12 APPENDIX E Test equipment correction factors

Antenna Factor
Active Loop Antenna

Report ID: RUNRAD_FCC.23084.docx
Date of Issue: 23-Apr-12

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

Antenna factor

Standard gain horn antenna

Quinstar Technology

Model QWH, Ser.No.112, HL 0768, 0769

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

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Biconilog antenna EMCO, model 3141, serial number 1011, HL 0604

Antenna factor

Report ID: RUNRAD_FCC.23084.docx

Date of Issue: 23-Apr-12

Frequency, Antenna factor, Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m) MHz dB(1/m)
26 7.8 560 19.8 1300 27.0
28 7.8 580 20.6 1320 27.8
30 7.8 600 21.3 1340 28.3
40 7.2 620 21.5 1360 28.2
60 7.1 640 21.2 1380 27.9
70 8.5 660 21.4 1400 27.9
80 9.4 680 21.9 1420 27.9
90 9.8 700 22.2 1440 27.8
100 9.7 720 22.2 1460 27.8
110 9.3 740 22.1 1480 28.0
120 8.8 760 22.3 1500 28.5
130 8.7 780 22.6 1520 28.9
140 9.2 800 22.7 1540 29.6
150 9.8 820 22.9 1560 29.8
160 10.2 840 23.1 1580 29.6
170 104 860 23.4 1600 29.5
180 10.4 880 23.8 1620 29.3
190 10.3 900 241 1640 29.2
200 10.6 920 241 1660 29.4
220 11.6 940 24.0 1680 29.6
240 12.4 960 241 1700 29.8
260 12.8 980 24.5 1720 30.3
280 13.7 1000 24.9 1740 30.8
300 14.7 1020 25.0 1760 31.1
320 15.2 1040 25.2 1780 31.0
340 15.4 1060 25.4 1800 30.9
360 16.1 1080 25.6 1820 30.7
380 16.4 1100 25.7 1840 30.6
400 16.6 1120 26.0 1860 30.6
420 16.7 1140 26.4 1880 30.6
440 17.0 1160 27.0 1900 30.6
460 17.7 1180 27.0 1920 30.7
480 18.1 1200 26.7 1940 30.9
500 18.5 1220 26.5 1960 31.2
520 19.1 1240 26.5 1980 31.6
1260 26.5
540 19.5 1280 266 2000 32.0

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

Report ID: RUNRAD_FCC.23084.docx

Double-ridged wave guide horn antenna
Model 3115, S/N 9911-5964, HL1984

Date of Issue: 23-Apr-12

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 35.4
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
18000.0 494

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field strength in dB(uV/m).
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Antenna factor
Double-ridged waveguide horn antenna
ETS Lindgren, Model 3117, serial number: 00123515, HL 4114

Antenna factor, dB/m
Frequency, MHz
Measured Manufacturer Deviation
1000 28.0 28.4 -0.4
1500 28.0 27.4 0.6
2000 31.2 30.9 0.3
2500 325 334 -0.9
3000 32.9 32.6 0.3
3500 32.7 32.8 -0.1
4000 33.1 334 -0.3
4500 33.8 33.9 -0.1
5000 33.8 34.1 -0.3
5500 344 345 -0.1
6000 35.0 35.2 -0.2
6500 354 355 -0.1
7000 35.7 35.7 0.0
7500 35.9 35.7 0.2
8000 35.8 35.8 0.0
8500 35.9 35.8 0.1
9000 36.3 36.2 0.1
9500 36.6 36.6 0.0
10000 371 37.1 0.0
10500 37.6 375 0.1
11000 37.9 37.7 0.2
11500 38.5 38.1 0.4
12000 39.2 38.7 0.5
12500 39.0 38.9 0.1
13000 39.1 39.1 0.0
13500 38.9 38.8 0.1
14000 39.0 38.8 0.2
14500 39.6 39.9 -0.3
15000 39.9 39.7 0.2
15500 39.9 40.1 -0.2
16000 40.7 40.8 -0.1
16500 41.3 41.8 -0.5
17000 42.5 421 0.4
17500 41.3 41.2 0.1
18000 41.4 40.9 0.5

Antenna factor is to be added to receiver meter reading in dB(uV) to convert to field strength in dB(uV/meter)
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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 297 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 4.13
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 212 11000 3.39 17250 4.45
5000 217 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 217
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 2.41
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, RG-214/U, N type-N type, 6.5 m
Suhner Switzerland, HL 3617
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Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,
MHz dB MHz dB MHz dB
10 0.13 2200 2.97 4500 5.10
50 0.33 2300 3.06 4600 5.20
100 0.48 2400 3.16 4700 5.34
200 0.71 2500 3.23 4800 5.36
300 0.89 2600 3.34 4900 5.48
400 1.04 2700 3.42 5000 5.52
500 1.19 2800 3.52 5100 5.61
600 1.32 2900 3.61 5200 5.72
700 1.44 3000 3.69 5300 5.81
800 1.56 3100 3.80 5400 5.93
900 1.68 3200 3.86 5500 6.08
1000 1.80 3300 3.98 5600 6.12
1100 1.90 3400 4.07 5700 6.25
1200 2.00 3500 4.14 5800 6.31
1300 2.1 3600 4.27 5900 6.41
1400 2.21 3700 4.36 6000 6.51
1500 2.30 3800 4.47 6100 6.62
1600 2.40 3900 4.62 6200 6.73
1700 2.49 4000 4.63 6300 6.86
1800 2.61 4100 4.76 6400 6.94
1900 2.69 4200 4.83 6500 7.06
2000 2.79 4300 4.89
2100 2.88 4400 5.04
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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 212 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
BB
cm
dB
dBm
dB(nV)
dB(uV/m)
dB(nA)
dBQ
DC
EIRP
ERP
EUT
F
GHz
GND
H

HL
Hz
ITE

k
kHz
LO

m
MHz
min
mm
ms
us
NA
NB
NT
OATS
Q
QP
PCB
PM
PS
RE
RF
rms
Rx

s

T

Tx

\%

VA

Abbreviations and acronyms

ampere
alternating current

ampere per meter

amplitude modulation

average (detector)

broad band

centimeter

decibel

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

equivalent isotropically radiated power
effective radiated power
equipment under test

frequency

gigahertz

ground

height

Hermon laboratories

hertz

information technology equipment
kilo

kilohertz

local oscillator

meter

megahertz

minute

millimeter

millisecond

microsecond

not applicable

narrow band

not tested

open area test site

Ohm

quasi-peak

printed circuit board

pulse modulation

power supply

radiated emission

radio frequency

root mean square

receive

second

temperature

transmit

volt

volt-ampere
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