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1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Airspan Networks Inc.

777 Yamato Rd, Suite 310, Boca Raton 33431, Florida, USA
+1 561 893 8670

+1 561 893 8671

Zlevi@airspan.com

Mr. Zion Levi

2 Equipment under test attributes

Product name:
Product type:
Model(s):

Serial number:
Hardware version:
Software release:
Receipt date

WIMAX base station radio
Transceiver
AirdGp-WL44 5.8 GHz
61B1C716D4CC

A6

13.10.50.019

8/9/2012

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):

Airspan Networks Inc.

777 Yamato Rd, Suite 310, Boca Raton 33431, Florida, USA
+1 561 893 8670

+1 561 893 8671

Zlevi@airspan.com

Mr. Zion Levi

23604

Date of Issue: 24-Sep-12

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

8/9/2012
8/30/2012
FCC 47CFR part 15, subpart C §15.247
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5 Tests summary

Test Status
Transmitter characteristics
Section 15.247(a)(2), 6 dB bandwidth Pass
Section 15.247(b)(3), Peak output power Pass
Section 15.247(b)5, RF exposure Pass
Section 15.247(d), Conducted spurious emissions Pass
Section 15.247(d), Radiated spurious emissions Pass
Section 15.247(d), Band edge emissions Pass
Section 15.247(e), Peak power density Pass
Section 15.207(a), Conducted emission Pass
Section 15.203, Antenna requirement Pass

Testing was completed against all relevant requirements of the test standard. The results obtained indicate that the product
under test complies in full with the requirements tested.
The test results relate only to the items tested. Pass/ fail decision was based on nominal values.

Name and Title Date Signature
Tested by: Mr. S. Samokha, test engineer August 30, 2012 CDQ,,A
Reviewed by: | Mrs. M. Cherniavsky, certification engineer September 24, 2012 %f
Approved by: | Mr. M. Nikishin, EMC and Radio group manager | September 27, 2012 %}/
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6 EUT description

6.1 General information

A base station radio, AirdGp-WL44 5.8 GHz TDD Int., is part of a WiMAX broadband fixed cellular wireless access
system. The system provides a radio link between an end-user (a subscriber) and a network to give high-speed
data access. The AirdGp-WL44’s transceiver/receiver (up to 64QAM modulation, data rate up to 46 Mbps) uses
OFDM and operating in TDD duplexing mode, equipped with a 16.5 dBi integral antenna.

The AirdGp-WL44 is installed outdoors and typically is mounted on a pole. The ProST transmits and receives traffic
to and from the base station respectively. The transceiver provides subscribers with "always-on" Internet, high
speed data only, or data and voice (VolP) services and is configured with a unique base station reference number,
preventing the ProST from relocating to another subscriber premises without authorization.

6.2 Ports and lines

Port I Cable
type Port description Conn. from Connected to Qty. Cable type length, m
Power DC power DC power EUT 1 Unshielded 10
supply
Signal Ethernet ETH1 port PC laptop 1 Shielded 10
Signal Antenna EUT GPS external 1 Coax 5
antenna
RF Antenna (external) EUT Termination 50 Ohm 2 Coax NA
RF Antenna (internal) EUT Termination 50 Ohm 2 Coax 0.2
Signal* RS-232 EUT Laptop 1 Unshielded 2

*For maintenance only

6.3 Support and test equipment

Description Manufacturer Model number Serial number
DC power supply Horizon Electronics DHR3655D 767469
Laptop IBM X31 99-TXWYC
GPS antenna Trimble P/N 57861-00 01880177

6.4 Changes made in the EUT

No changes were implemented.
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6.5 Test configuration

Antenna

(9)

Tx3/Rx3

lTx4le4

Auxiliary equipment

o
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6.6  Transmitter characteristics

Report ID: AIRRAD_FCC.23604.docx

Date of Issue: 24-Sep-12

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
V 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

5725 - 5850 MHz

Operating frequency range

EBW 3.5 MHz: 5726.75 — 5848.25 MHz; EBW 5 MHz: 5727.5 — 5847.5 MHz;
EBW 7 MHz: 5728.5 — 5846.5 MHz; EBW 10 MHz: 5730 - 5845 MHz

RF channel bandwidth

3.5 MHz, 5 MHz, 7 MHz, 10 MHz

Maximum rated output power

conducted power for 4 chains)

At transmitter 50 Q RF output connector (total

19.48 dBm

Antenna output:

| Without beamforming

Is transmitter output power variable?

V No
continuous variable
stepped variable with
Yes stepsize

minimum RF

power

maximum RF power

Antenna connection

unique coupling

\Y,

standard connector

Integral

with temporary RF connector

without temporary RF connector

Antenna/s technical characteristics

Type

Manufacturer

Model humber

Antenna assembly gain

Dual Slant Base Station Antenna

MARS ANTENNAS & RF

MA-WD55-DS16AS

16.5 dBi (max)

Integral SYSTEMS Ltd.
Transmitter 99% power bandwidth Transmitter aggregate data rate/s, MBps Type of modulation (OFDM)
4 QPSK
3.5 MHz 14 64QAM
7 QPSK
5 MHz 23 64QAM
8 QPSK
7 MHz 28 64QAM
13 QPSK
10 MHz 46 64QAM
Modulating test signal (baseband) OFDM
Maximum transmitter duty cycle in normal use 75% | |
Maximum transmitter duty cycle for test purposes 62% | |

Transmitter power source

Nominal rated voltage | Battery type
Vv DC (PoE) Nominal rated voltage 48 VDC from PS
AC mains Nominal rated voltage | Frequency Hz
Common power source for transmitter and receiver \ yes no
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Test specification: Section 15.247(a)(2), 6 dB bandwidth
Test procedure: ANSI C63.10-2009 section 6.9.1
Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC
Remarks:
7 Transmitter tests according to 47CFR part 15 subpart C requirements
7.1  Minimum 6 dB bandwidth
7.1.1  General

This test was performed to measure 6 dB bandwidth of the EUT carrier frequency. Specification test limits are given

in Table 7.1.1.

Table 7.1.1 The 6 dB bandwidth limits
Assigned frequency, MHz | Modulation envelope reference points*, dBc Minimum bandwidth, kHz
902.0 — 928.0
2400.0 — 2483.5 6.0 500.0
5725.0 — 5850.0

* - Modulation envelope reference points provided in terms of attenuation below the peak of modulated carrier.
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 set to transmit modulated carrier.
7.1.2.3 The transmitter minimum 6 dB bandwidth was measured with spectrum analyzer RBW set to1-5% of EBW and

VBW 23 x RBW as frequency delta between reference points on modulation envelope and provided in Table 7.1.2
and the associated plots.

Figure 7.1.1 The 6 dB bandwidth test setup

Spectrum

EUT »  Attenuator >
analyzer
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Test specification: Section 15.247(a)(2), 6 dB bandwidth

Test procedure: ANSI C63.10-2009 section 6.9.1

Test mode: Compliance —

Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC
Remarks:

Table 7.1.2 The 6 dB bandwidth test results

ASSIGNED FREQUENCY BAND: 5725 — 5850 MHz
DETECTOR USED: Sample
SWEEP MODE: Single
RESOLUTION BANDWIDTH: 1-5% of EBW
VIDEO BANDWIDTH: >3 x RBW
SWEEP TIME: Auto
MODULATION ENVELOPE REFERENCE POINTS: 20.0 dBc
MODULATING SIGNAL: PRBS
Carrier frequency, MHz | 6 dB bandwidth, kHz |  Limit,kHz | Margin, kHz | Verdict
3.5 MHz channel spacing:
QPSK:
5726.75 3297.0 500 2797.0 Pass
5800.00 3267.0 500 2767.0 Pass
5848.25 3310.0 500 2810.0 Pass
64QAM:
5726.75 3270.0 500 2770.0 Pass
5800.00 3321.0 500 2821.0 Pass
5848.25 3339.0 500 2839.0 Pass
5 MHz channel spacing:
QPSK:
5727.5 4656.0 500 4156.0 Pass
5800.0 4608.0 500 4108.0 Pass
5847.5 4577.5 500 4077.5 Pass
64QAM:
5727.5 4563.0 500 4063.0 Pass
5800.0 4600.0 500 4100.0 Pass
5847.5 4583.5 500 4083.5 Pass
7 MHz channel spacing:
QPSK:
5728.5 6546.0 500 6046.0 Pass
5800.0 6426.0 500 5926.0 Pass
5846.5 6534.0 500 6034.0 Pass
64QAM:
5728.5 6546.0 500 6046.0 Pass
5800.0 6434.0 500 5934.0 Pass
5846.5 6508.0 500 6008.0 Pass
10 MHz channel spacing:
QPSK:
5730 9059.7 500 8559.7 Pass
5800 9120.2 500 8620.2 Pass
5845 9167.0 500 8667.0 Pass
640QAM:
5730 9178.5 500 9178.5 Pass
5800 9142.2 500 9142.2 Pass
5845 9158.7 500 9158.7 Pass

Reference numbers of test equipment used
[ HL3787 | HL3818 | HL3903 | | | | | |
Full description is given in Appendix A.
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Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

ANSI C63.10-2009 section 6.9.1

Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.1.1 The 6 dB bandwidth test result at low frequency

Emission Bandwidth 3.5 MHz
Modulation / Bit rate QPSK /4 Mbps
% Agilent o R

a Mkrl 3.297 MHz
Ref 13.88 dBm Atten 18 dB -0.53 dB

#3amp

Log . . gl L

| AT f

OFF T F T T T T i

0 ™ A0 VI

dB L [ ! l 1

0L, |Marker a “
dem | 3.297000 MHz 1
«PAvg| -B.53 dB s
WL §2 ﬂﬂ ﬂ
53 s

A AR

£t

FTun

#540p

Center 5.726 750 GHz Span 4 MHz
#Res BH 75 kHz YEH 226 kHz Sweep 2.4 ms (4001 pts)

Plot 7.1.2 The 6 dB bandwidth test result at low frequency

Emission Bandwidth 3.5 MHz
Modulation / Bit rate 64QAM / 14 Mbps
% Agilent R
a Mkrl 3.278 MHz
Ref 12.34 dBm Atten 19 dB -0.56 dB
#3amp
Log
10 hEll |
dB/ . ﬂ J‘
Dffst ! |
N i 'l i |
dB : | ] i
O [Marker a !

-7.2

den | 3.270000 MHz
+PAvg| —B.56 dB

3

A AA
£ |
FTun
#3Snp

Center 5.726 758 GHz Span 4 MHz

#Res BH 75 kHz WBH 228 kHz Sweep 2.4 ms (4891 prs)_
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Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

ANSI C63.10-2009 section 6.9.1

Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.1.3 The 6 dB bandwidth test result at mid frequency

Emission Bandwidth 3.5 MHz
Modulation / Bit rate QPSK/ 4 Mbps
% Agilent o R
a Mkrl 3.267 MHz
Ref 13.34 dBm Atten 16 dB B.60 dB
#3amp
Lo Al
dB/ 1 k
Offst || T
3@ Il
dB I ' | 1 il I
0L |Marker a
dn [3.267000 MHz
rvgl B.00 dB
|
HL 32 W
53 ¥S II
A AA
£ 1
FTun
#540p
Center 5.806 000 GHz B Span 4 MHz
#Res BH 75 kHz YEH 226 kHz Sweep 2.4 ms (4001 pts)

Plot 7.1.4 The 6 dB bandwidth test result at mid frequency

Emission Bandwidth

3.5 MHz

Modulation / Bit rate

64QAM / 14 Mbps

5 Agilent

Ref 13.22 dBm

O R
a Mkrl 3.321 MHz
Atten 10 dB -0.03 dB

#3amp
Log

18
dB/

30
dB

D
-6.8

dBm
#PRva |

Offst aﬁ
|
|

[

|
WL 52
s3 k[ |[7
A FA

£0f
FTun

#3Snp

Center 5.800 008 GHz
#Res BH 75 kHz

Span 4 MHz
VEW 228 kHz Sweep 2.4 ms (4891 prs)_
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Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

ANSI C63.10-2009 section 6.9.1

Test mode: Compliance .
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.1.5 The 6 dB bandwidth test result at high frequency

Emission Bandwidth 3.5 MHz
Modulation / Bit rate QPSK/ 4 Mbps
% Agilent o R
a Mkrl 3.318 MHz
Ref 13.29 dBm Atten 16 dB -6.55 dB
#3amp
Log
19 \ Aol o | \
dB/ 1 “M |I|
Offst -

I
WL A A LA
O |Marker a !
&n [3.310000 MHz '

+PAvg| —B.55 dB

WL 52 ’th
33 M5 1“
A AA

£ \ !
FTun

#540p

Center 5.848 250 GHz Span 4 MHz
#Res BH 75 kHz YEH 226 kHz Sweep 2.4 ms (4001 pts)

Plot 7.1.6 The 6 dB bandwidth test result at high frequency

Emission Bandwidth 3.5 MHz

Modulation / Bit rate 64QAM / 14 Mbps

% Agilent R

a Mkrl 3.339 MHz
Ref 13.2 dBm Atten 10 dB -0.05 dB
#3amp
Log , |

T , ‘
dB/ %ﬁ N ,

Offst i L
dB

' 1 1
ol ]
-6.8

dBm
#PRvg

7

Ry

| e

H1 52 N
sz xs[[ ]
A AA
£ [
FTun
#3Snp

Center 5.848 258 GHz Span 4 MHz
#Res BH 75 kHz WBH 228 kHz Sweep 2.4 ms (4891 prs)_

Page 12 of 131



HERMON LABORATORIES

Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

ANSI C63.10-2009 section 6.9.1

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012

Verdict:

PASS

Temperature: 24.3 °C

Air Pressure: 1007 hPa

Relative Humidity: 37 %

| Power Supply: 48VDC

Remarks:

Plot 7.1.7 The 6 dB bandwidth test result at low frequency

Emission Bandwidth

5 MHz

Modulation / Bit rate

QPSK /7 Mbps

45 Agilent

Ref 13
#3amp
Log
18
dB/
Offst
3B
dB

D
-6.8
dBm

#PAvy

HL 32
53 ¥S
A AA
£
FTun
#540p

.23 dBm

Arren 18 o8

@R

a Mkrl 4.656 @ MHz
8.82 dB

Center 5.727 500 B GHz
#Res BH 75 kHz

YEH 220 kHz

Span 6 MHz
Sweep 3467 ms (4001 pts)

Plot 7.1.8 The 6 dB bandwidth test result at low frequency

Emission Bandwidth

5 MHz

Modulation / Bit rate

64QAM / 23 Mbps

5 Agilent

Ref 13.45 dBm

#3amp
Log
18
dB/
Dffst
3\
dB

D
-6.6
dBm

#PRvg |

HL $2
53 ¥S
A AA
£0f
FTun
#3Snp

Atten 18 dB

@R

a Mkrl 4.363 @ MHz
-8.21 dB

T T \|I|
Marker a

4.563000 MHz
-.21 dB

Center 5.727 508 § GHz
#Res BH 75 kHz

YEH 220 kHz

Span & MHz
Sweep 3.467 ms (4081 pts)_
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Date of Issue: 24-Sep-12

Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

ANSI C63.10-2009 section 6.9.1

Test mode: Compliance .
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.1.9 The 6 dB bandwidth test result at mid frequency

Emission Bandwidth 5 MHz

Modulation / Bit rate QPSK /7 Mbps

% Agilent o R

a Mkrl 4688 8 MHz
Ref 13.32 dBm Atten 16 dB .86 dB
#3amp
Log
18

B/ s 1L UL Tuli]l.m mpa A

g [ T O T

B
Ll T ||| F ] | I L
O |Marker N ! “ | !

4m 4608000 MHz
«PAvg| 0.06 dB

HL 32 |“
53 ¥S
A AA
£ !
FTun
#540p T

T
I

Center 5.800 000 6 GHz Span 6 MHz
#Res BH 75 kHz YEH 226 kHz Sweep 3467 ms (4001 pts)

Plot 7.1.10 The 6 dB bandwidth test result at mid frequency

Emission Bandwidth 5 MHz
Modulation / Bit rate 64QAM / 23 Mbps
% Agilent R
a Mkrl 4.600 6 MHz
Ref 13.05 dBm Atten 10 dB -9.11 dB
#3amp
Log
18
dB/ 1R
ggst @
B n | f
A || T 117 T |||||||1 T T
0., [Marker a ‘ ‘

dn [4.600000 MHz '
+PAvg| =811 dB f

HL $2 MF \|

53 ¥S |‘ W

A AA

£0f ' [
FTun

#3Snp

Center 5.800 000 & GHz Span & MHz
#Res BH 75 kHz WBH 228 kHz Sweep 3.467 ms (4081 pts)_
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Date of Issue: 24-Sep-12

Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

ANSI C63.10-2009 section 6.9.1

Test mode: Compliance .
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.1.11 The 6 dB bandwidth test result at high frequency

Emission Bandwidth 5 MHz

Modulation / Bit rate QPSK /7 Mbps

% Agilent o R

a Mkrl 4577 5 MHz
Ref 13.28 dBm Atten 16 dB -0.28 dB
#3amp
Log
18
dB/

1
Offst

38 hw
dB i

ol
O |Marker a

dm 4577500 MHz
sPAvg| —B.28 dB

HL 32
53 ¥S
A AA
£ R
FTun ﬂ Il
#540p

Center 5.847 500 6 GHz Span 6 MHz
#Res BH 75 kHz YEH 226 kHz Sweep 3467 ms (4001 pts)

Plot 7.1.12 The 6 dB bandwidth test result at high frequency

Emission Bandwidth 5 MHz

Modulation / Bit rate 64QAM / 23 Mbps

% Agilent R
a Mkrl 4.533 5 MHz

Ref 13.47 dBm Atten 10 dB 3.86 dB

#3amp

Log

18 T f

dB/ 1 1

Offst l
30 ﬂ M
dB T ‘ T l L Ll T

ol
0. . [Marker a

dem |4.583500 MHz
«PAvg| B.86 dB

HL $2 '
53 ¥S l
A AA
G 1
FTun
#3Snp

e —

Center 5.847 500 & GHz Span & MHz
#Res BH 75 kHz WBH 228 kHz Sweep 3.467 ms (4081 pts)_
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Date of Issue: 24-Sep-12

Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

ANSI C63.10-2009 section 6.9.1

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012

Verdict:

PASS

Temperature: 24.3 °C

Air Pressure: 1007 hPa

Relative Humidity: 37 %

| Power Supply: 48VDC

Remarks:

Plot 7.1.13 The 6 dB bandwidth test result at low frequency

Emission Bandwidth

7 MHz

Modulation / Bit rate

QPSK /8 Mbps

45 Agilent

Ref 13.24 dBm

#3amp
Log
18
dB/
Offst
3B
dB

D
-6.8
dBm

#PAvy

HL 32
53 ¥S
A AA
£
>58k
#540p
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Arren 18 o8

@R

a Mkrl 6.546 MHz
.06 dB

T

el |

5.728 500 GHz

#Res BH 75 kHz

YEH 220 kHz

Span & MHz

Sweep 4.533 mg (4001 pts)

Plot 7.1.14 The 6 dB bandwidth test result at low frequency
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

ANSI C63.10-2009 section 6.9.1

Test mode:

Compliance

Verdict: PASS

Date(s):

8/28/2012 - 8/29/2012

Temperature: 24.3 °C

Air Pressure: 1007 hPa

Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.1.15 The 6 dB bandwidth test result at mid frequency
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Plot 7.1.16 The 6 dB bandwidth test result at mid frequency
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Report ID: AIRRAD_FCC.23604.docx

Date of Issue: 24-Sep-12

Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

ANSI C63.10-2009 section 6.9.1

Test mode:

Compliance

Verdict:

Date(s):

8/28/2012 - 8/29/2012

PASS

Temperature: 24.3 °C

Air Pressure: 1007 hPa

Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.1.17 The 6 dB bandwidth test result at high frequency
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Plot 7.1.18 The 6 dB bandwidth test result at high frequency
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Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

ANSI C63.10-2009 section 6.9.1

Test mode: Compliance .
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.1.19 The 6 dB bandwidth test result at low frequency
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Plot 7.1.20 The 6 dB bandwidth test result at low frequency
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Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

ANSI C63.10-2009 section 6.9.1

Test mode: Compliance .
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.1.21 The 6 dB bandwidth test result at mid frequency
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Plot 7.1.22 The 6 dB bandwidth test result at mid frequency
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Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

ANSI C63.10-2009 section 6.9.1

Test mode: Compliance .
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.1.23 The 6 dB bandwidth test result at high frequency
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Plot 7.1.24 The 6 dB bandwidth test result at high frequency
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HERMON LABORATORIES

Test specification: Section 15.247(b)(3), Output power
Test procedure: ANSI C63.10-2009 section 6.10.3.1
Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC
Remarks:
7.2  Output power
7.2.1 General
This test was performed to measure the maximum average output power at the transmitter RF antenna connector.
Specification test limits are given in Table 7.2.1.
Table 7.2.1 Output power limits
Assigned frequency range, Maximum antenna gain, Output power*
MHz dBi W dBm
902.0 — 928.0
2400.0 — 2483.5 6.0 1.0 30.0
5725.0 — 5850.0
*- If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power limit shall be
reduced below the stated value as follows:
by 1 dB for every 3 dB that the directional gain of antenna exceeds 6 dBi for fixed point-to-point
transmitters operate in 2400-2483.5 MHz band;
without any corresponding reduction for fixed point-to-point transmitters operate in 5725-5850 MHz band;
by the amount in dB that the directional gain of antenna exceeds 6 dBi for the rest of transmitters.
7.2.2  Test procedure
7.2.2.1 The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.
7.2.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
7.2.2.3 The resolution bandwidth of spectrum analyzer was set to 1 MHz, video bandwidth was set > 3xRBW and the

maximum average output power was measured as provided in Table 7.2.2 and the associated plots.

Figure 7.2.1 Peak output power test setup

Spectrum

EUT »  Attenuator
analyzer
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HERMON LABORATORIES

Test specification: Section 15.247(b)(3), Output power

Test procedure: ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —

Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC
Remarks:

Table 7.2.2 Output power test results

ASSIGNED FREQUENCY: 5725 — 5850 MHz
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DETECTOR USED: Average
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: > 3xRBW
ANTENNA GAIN: 16.5 dBi
NUMBER OF RF OUTPUTS: 4
Carrier frequency, | Spectrum analyzer External Cable loss, Tx power, dBm Limit**, |Margin***, verdict
MHz reading, dBm attenuation, dB dB Measured | Total* dBm dB
3.5 MHz channel spacing
QPSK
5726.75 13.08 included included 13.08 19.08 19.5 -0.42 Pass
5800.00 13.34 included included 13.34 19.34 19.5 -0.16 Pass
5848.25 13.29 included included 13.29 19.29 19.5 -0.21 Pass
64QAM
5726.75 12.84 included included 12.84 18.84 19.5 -0.66 Pass
5800.00 13.22 included included 13.22 19.22 19.5 -0.28 Pass
5848.25 13.20 included included 13.20 19.20 19.5 -0.30 Pass
5 MHz channel spacing
QPSK
5727.5 13.23 included included 13.23 19.23 19.5 -0.27 Pass
5800.0 13.32 included included 13.32 19.32 19.5 -0.18 Pass
5847.5 13.28 included included 13.28 19.28 19.5 -0.22 Pass
64QAM
5727.5 13.45 included included 13.45 19.45 19.5 -0.05 Pass
5800.0 13.05 included included 13.05 19.05 19.5 -0.45 Pass
5847.5 13.47 included included 13.47 19.47 19.5 -0.03 Pass
7 MHz channel spacing
QPSK
5728.5 13.19 included included 13.19 19.19 19.5 -0.31 Pass
5800.0 13.40 included included 13.40 19.40 19.5 -0.10 Pass
5846.5 13.24 included included 13.24 19.24 19.5 -0.26 Pass
64QAM
5728.5 13.41 included included 13.41 19.41 19.5 -0.09 Pass
5800.0 13.23 included included 13.23 19.23 19.5 -0.27 Pass
5846.5 13.30 included included 13.30 19.30 19.5 -0.20 Pass
10 MHz channel spacing
QPSK
5730 13.48 included included 13.48 19.48 19.5 -0.02 Pass
5800 13.21 included included 13.21 19.21 19.5 -0.29 Pass
5845 13.36 included included 13.36 19.36 19.5 -0.14 Pass
64QAM
5730 13.07 included included 13.07 19.07 19.5 -0.43 Pass
5800 13.14 included included 13.14 19.14 19.5 -0.36 Pass
5845 13.29 included included 13.29 19.29 19.5 -0.21 Pass

* - Total power, dBm = Measured power, dBm + 10*log(N) dB = Measured power, dBm + 6 dB
where N=4 is a number of RF outputs

** - Limit, dBm = Output power limit— (Antenna gain — 6) = 30 — 10.5 = 19.5 dBm

*** . Margin = Total output power — calculated limit.

Note: Maximum output power was obtained at Unom input power voltage.

Reference numbers of test equipment used
[ HL3787 | HL3818 | HL3903 | | |
Full description is given in Appendix A.
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(b)(3), Output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.2.1 Output power at low frequency, 3.5 MHz channel spacing, QPSK

# Agilent &R
Ref 20 dBm Atten 18 dB
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Power Spectral Density

-52.36 dBm/Hz

Plot 7.2.2 Output power at mid frequency, 3.5 MHz channel spacing, QPSK
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HERMON LABORATORIES

Test specification: Section 15.247(b)(3), Output power

Test procedure: ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —

Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC
Remarks:

Plot 7.2.3 Output power at high frequency, 3.5 MHz channel spacing, QPSK
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Plot 7.2.4 Output power at low frequency, 3.5 MHz channel spacing, 64QAM
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Test specification: Section 15.247(b)(3), Output power

Test procedure: ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —

Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC
Remarks:

Plot 7.2.5 Output power at mid frequency, 3.5 MHz channel spacing, 64QAM
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Plot 7.2.6 Output power at high frequency, 3.5 MHz channel spacing, 64QAM
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Section 15.247(b)(3), Output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.2.7 Output power at low frequency, 5 MHz channel spacing, QPSK
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Plot 7.2.8 Output power at mid frequency, 5 MHz channel spacing, QPSK
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Date of Issue: 24-Sep-12

Test specification:

Section 15.247(b)(3), Output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012

Verdict:

PASS

Temperature: 24.3 °C

Air Pressure: 1007 hPa

Relative Humidity: 37 %

| Power Supply: 48VDC

Remarks:

Plot 7.2.9 Output power at high frequency, 5 MHz channel spacing, QPSK
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Plot 7.2.10 Output power at low frequency, 5 MHz channel spacing, 64QAM

- Agilent

Ref 28 dBm Atten 18 dB

R

#3amp I‘ | . |

Log
18 4

SCRL

LN

T

i
ATl

dB/

Offst 1 I
38 ;

dB

#PRvg
168

WL 52

Center 5.727 580 @ GHz
#Res BH 1 MHz

Channel Power

13.45 dBm /5.0000 MHz

#YBH & MHz

Span 7.5 MHz
#Sweep 2.76 ms (601 pts)

Power Spectral Density

-53.54 dBm/Hz

Page 28 of 131



HERMON LABORATORIES

Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(b)(3), Output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012

Verdict: PASS

Temperature: 24.3 °C

Air Pressure: 1007 hPa

Relative Humidity: 37 %

| Power Supply: 48VDC

Remarks:

Plot 7.2.11 Output power at mid frequency, 5 MHz channel spacing, 64QAM
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Plot 7.2.12 Output power at high frequency, 5 MHz channel spacing, 64QAM
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Test procedure:
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Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.2.13 Output power at low frequency, 7 MHz channel spacing, QPSK

5 Agilent

Ref 20 dBm Atten 18 dB

#Samp
Log
1@
dB/
Dffst
38
dB

#PAvy
168
H1 S2

R

|
@M Uqﬂw

%”WMMWMW

YL

i

quéep Time
11.000 ms

Center 5.728 506 @ GHz
#Res BH 1 MHz #JBH § MHz

Channel Power

13

19 dBm /7.0000 MHz

Span 18,5 MHz
Sweep 1 ms (61 pts)

Power Spectral Density

-55.26 dBm/Hz

Plot 7.2.14 Output power at mid frequency, 7 MHz channel spacing, QPSK
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Plot 7.2.15 Output power at high frequency, 7 MHz channel spacing, BPSK
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Plot 7.2.16 Output power at low frequency, 7 MHz channel spacing, 64QAM
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(b)(3), Output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.2.17 Output power at mid frequency, 7 MHz channel spacing, 64QAM
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Plot 7.2.18 Output power at high frequency, 7 MHz channel spacing, 64QAM
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(b)(3),

Output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.2.19 Output power at low frequency, 10 MHz channel spacing, QPSK
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Plot 7.2.20 Output power at mid frequency, 10 MHz channel spacing, QPSK
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(b)(3), Output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.2.21 Output power at high frequency, 10 MHz channel spacing, QPSK
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Plot 7.2.22 Output power at low frequency, 10 MHz channel spacing, 64QAM
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(b)(3), Output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.2.23 Output power at mid frequency, 10 MHz channel spacing, 64QAM

WA

Ref 28

gilent

O R

dBim Atten 18 dB

#3amp

Log
18

dE/

Dffst

= |

30
dB

B

#PAvy
100

H1 &2

Center
#Res B

5.800 008 GHz
M1 MHz

Channel Power

13.14 dBm /10.0000 MHz

Span 15 MHz

#VBH & MHz #Sweep 2.72 ms (601 pts)

Power Spectral Density

-56.86 dBm/Hz

Plot 7.2.24 Output power at high frequency, 10 MHz channel spacing, 64QAM
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

HERMON LABORATORIES

Test specification: Section 15.247(d), Conducted spurious emissions
Test procedure: 558074 D01 DTS Meas Guidance v01
Test mode: Compliance L
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % \ Power Supply: 48VDC
Remarks:
7.3  Spurious emissions at RF antenna connector
7.3.1  General
This test was performed to measure spurious emissions at RF antenna connector. Specification test limits are given
in Table 7.3.1.
Table 7.3.1 Spurious emission limits
Frequency*, MHz Attenuation below carrier**, dBc
0.009 — 10™ harmonic 20.0 (30.0)
* - The above limits applied from the lowest radio frequency generated in the device, without going below 9 kHz up
to the tenth harmonic of the highest fundamental frequency.
** - Spurious emission limit is provided in terms of attenuation below the peak of modulated carrier measured with
the same resolution bandwidth.
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 to end user RF output power.
7.3.2.3 The highest emission level within the authorized band was measured.
7.3.2.4 The spurious emission was measured with spectrum analyzer as provided in Table 7.3.2, the ssociated plots and

referenced to the highest emission level measured within the authorized band.

Figure 7.3.1 Spurious emission test setup

Spectrum

EUT
analyzer

A 4

Attenuator >
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % \ Power Supply: 48VDC
Remarks:

Table 7.3.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

5725 — 5850 MHz
0.009 - 40000 MHz

DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
MODULATION: QPSK (worst case)
MODULATING SIGNAL: PRBS
BIT RATE: 4.0 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Spurious Emission at Attenuation below Limit, Margin, Verdict
MHz emission, dBm carrier, dBm carrier, dBc dBc dB*
Low carrier frequency
No emissions were found | Pass
Mid carrier frequency
No emissions were found | Pass
High carrier frequency
No emissions were found | Pass

*- Margin = Attenuation below carrier — specification limit.

Reference numbers of test equipment used

[ HL3787 | HL3818 |

HL 3903

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012

Verdict: PASS

Temperature: 24.3 °C

Air Pressure: 1007 hPa

Relative Humidity: 37 %

| Power Supply: 48VDC

Remarks:

Plot 7.3.1 The highest emission level within the assigned band at low carrier frequency
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Plot 7.3.2 The highest emission level within the assigned band at mid carrier frequency

% Agilent

Ref 18 dBm Atten 18 dB

O R
Mkrl 5501 18 GHz
3.64 dBm

#Peak

EX

|i%9 /—v L=

\’“f\\

ey i

\

Offst

20
T
dB el ik

[l
Marker

'5.801180000 GHz

Lafv | 3.8£‘1 dBm

¥l $2

Center 5,308 80 GHz
#Res BN 1680 kHz YBH 380 kHz

Span & MHz
Sweep 28 ms (601 pts)

Markar Trace Type i Axiz
1 (&5 Freq 5.801 18 GHz

Amplituda
3.64 dBm

Page 38 of 131
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Report ID: AIRRAD_FCC.23604.docx

Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance L
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.3.3 The highest emission level within the assigned band at high carrier frequency
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Plot 7.3.4 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012

Verdict: PASS

Temperature: 24.3 °C

Air Pressure: 1007 hPa

Relative Humidity: 37 % \ Power Supply: 48VDC

Remarks:

Plot 7.3.5 Spurious emission measurements in 9 - 150 kHz range at mid carrier frequency
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Plot 7.3.6 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency
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Report ID: AIRRAD_FCC.23604.docx

Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012

Verdict:

PASS

Temperature: 24.3 °C

Air Pressure: 1007 hPa

Relative Humidity: 37 %

| Power Supply: 48VDC

Remarks:

Plot 7.3.7 Spurious emission measurements in 0.15 - 30 MHz range at low carrier frequency
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Plot 7.3.8 Spurious emission measurements in 0.15 - 30 MHz range at mid carrier frequency
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

Verdict: PASS

8/28/2012 - 8/29/2012

Temperature: 24.3 °C

Air Pressure: 1007 hPa Relative Humidity: 37 % \ Power Supply: 48VDC

Remarks:

Plot 7.3.9 Spurious emission measurements in 0.15 - 30 MHz range at high carrier frequency
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Plot 7.3.10 Spurious emission measurements in 30 - 1000 MHz range at low carrier frequency
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012

Verdict: PASS

Temperature: 24.3 °C

Air Pressure: 1007 hPa

Relative Humidity: 37 % \ Power Supply: 48VDC

Remarks:

Plot 7.3.11 Spurious emission measurements in 30 - 1000 MHz range at mid carrier frequency
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Plot 7.3.12 Spurious emission measurements in 30 - 1000 MHz range at high carrier frequency
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012

Verdict: PASS

Temperature: 24.3 °C

Air Pressure: 1007 hPa

Relative Humidity: 37 % \ Power Supply: 48VDC

Remarks:

Plot 7.3.13 Spurious emission measurements in 1000 - 18000 MHz range at low carrier frequency
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Plot 7.3.14 Spurious emission measurements in 1000 - 18000 MHz range at mid carrier frequency
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012

Verdict: PASS

Temperature: 24.3 °C

Air Pressure: 1007 hPa

Relative Humidity: 37 %

| Power Supply: 48VDC

Remarks:

Plot 7.3.15 Spurious emission measurements in 1000 - 18000 MHz range at high carrier frequency
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Plot 7.3.16 Spurious emission measurements in 18000 - 40000 MHz range at low carrier frequency
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Report ID: AIRRAD_FCC.23604.docx

Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance L
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 37 % | Power Supply: 48VDC

Remarks:

Plot 7.3.17 Spurious emission measurements in 18000 - 40000 MHz range at mid carrier frequency
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Plot 7.3.18 Spurious emission measurements in 18000 - 40000 MHz range at high carrier frequency
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

HERMON LABORATORIES

Test specification: Section 15.247(d), Radiated spurious emissions
Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4
Test mode: Compliance —
Date(s): 8/30/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 48VDC
Remarks:
7.4  Field strength of spurious emissions
7.4.1 General
This test was performed to measure field strength of spurious emissions from the EUT. Specification test limits are
given in Table 7.4 1.
Table 7.4.1 Radiated spurious emissions limits
Field strength at 3 m within restricted bands, Attenuation of field
Frequency, MHz dB(uV/m)* strength of spurious versus
. carrier outside restricted
Peak Quasi Peak Average bands. dBc***
0.009 — 0.090 148.5 - 128.5 NA 128.5 — 108.5**
0.090 - 0.110 NA 108.5 — 106.8** NA
0.110 - 0.490 126.8 —113.8 NA 106.8 — 93.8**
0.490 — 1.705 73.8 — 63.0**
1.705 — 30.0* 69.5
3088 NA 40.0 \A 200
88 — 216 43.5
216 — 960 46.0
960 - 1000 54.0
1000 — 10™harmonic 74.0 NA 54.0
*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Limsz = Limgq + 40 Iog (31/32),
where S;and S, - standard defined and test distance respectively in meters.
**- The limit decreases linearly with the logarithm of frequency.
*** - The field strength limits applied from the lowest radio frequency generated in the device, without going below 9
kHz up to the tenth harmonic of the highest fundamental frequency.
7.4.2 Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
7.4.2.1 The EUT was set up as shown in Figure 7.4.1, energized and the performance check was conducted.
7.4.2.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical
axis.
7.4.2.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.
7.4.3 Test procedure for spurious emission field strength measurements above 30 MHz
7.4.3.1 The EUT was set up as shown in Figure 7.4.2, energized and the performance check was conducted.
7.4.3.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m,
its polarization was switched from vertical to horizontal.
7.4.3.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.
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Test specification:
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Test procedure:
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Test mode: Compliance —
Date(s): 8/30/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 48VDC

Remarks:

Figure 7.4.1 Setup for spurious emission field strength measurements below 30 MHz
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Figure 7.4.2 Setup for spurious emission field strength measurements above 30 MHz
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s): 8/30/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 48VDC
Remarks:

Table 7.4.2 Field strength of emissions outside restricted bands

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

5725 — 5850 MHz
0.009 — 40000 MHz

TEST DISTANCE: 3m
MODULATION: QPSK (worst case)
MODULATING SIGNAL: PRBS
BIT RATE: 4 Mbps
DUTY CYCLE: 62 %
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
EUT ANTENNA: Terminated 50 Ohm
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Double ridged guide (above 1000 MHz)
Field strength . Field strength| Attenuation - "
Freﬂ/lu:ncy, of spuriougs, Alnt_enn_a r,]Ar_]tehnna A2|muth; of carrierg, below carrier, Limit, Mar%'f’ Verdict
z dB(uV/m) polarization | height, m | degrees dB(uV/m) dBc dBc dB
Low carrier frequency
No emissions were foumd | Pass
Mid carrier frequency
No emissions were foumd | Pass
High carrier frequency
No emissions were foumd | Pass

*- EUT front panel refers to 0 degrees position of turntable.
**. Margin = Attenuation below carrier — specification limit.
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode:

Compliance Verdict:

Date(s):

PASS

Temperature: 24.3 °C

Air Pressure: 1006 hPa

8/30/2012
Relative Humidity: 39 % | Power Supply: 48VDC

Remarks:

Table 7.4.3 Field strength of spurious emissions above 1 GHz within restricted bands

ASSIGNED FREQUENCY:
INVESTIGATED FREQUENCY RANGE:

TEST DISTANCE:
MODULATION:

MODULATING SIGNAL:

BIT RATE:
DUTY CYCLE:

TRANSMITTER OUTPUT POWER SETTINGS:

EUT ANTENNA:
DETECTOR USED:

RESOLUTION BANDWIDTH:

5725 - 5850 MHz
1000 - 40000 MHz
3m

QPSK

PRBS

4 Mbps

62 %

Maximum
Terminated 50 Ohm
Peak

1000 kHz

TEST ANTENNA TYPE: Double ridged guide
Freguency Antenna Azimuth Peak field strength(VBW=3 MHz) Average field strength(VBW=10 Hz) _
MHz ’ Polarization Height, degrees; Measured,| Limit, Margin, | Measured, |Calculated,| Limit, | Margin, | Verdict
m dB(uVv/m) |dB(uVv/m)] dB** dB(uVv/m) | dB(uV/m) |dB(uVv/m)| dB***
Low carrier frequency
No emissions were foumd | Pass
Mid carrier frequency
No emissions were foumd | Pass
High carrier frequency
No emissions were foumd | Pass

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

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

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

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

Table 7.4.4 Average factor calculation

Transmission pulse

Transmission burst

Transmission train

Duration, ms

Period, ms

Duration, ms

Period, ms

duration, ms

Average factor,
dB

2.78

4.98

NA

NA

NA

-5.06

*- Average factor was calculated as follows

for pulse train shorter than 100 ms: Pulse duration

Burst duration

Average factor =20 x Iogm[

for pulse train longer than 100 ms: Pulse duration

X
Pulse period  Train duration

Burst duration

Average factor =20 xlo X
g gm[ Pulse period

100 ms

x Number of bursts within pulse train]

x Number of bursts within 100 msj
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ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

8/30/2012 Verdict:

PASS

Temperature: 24.3 °C

Air Pressure: 1006 hPa Relative Humidity: 39 %

| Power Supply: 48VDC

Remarks:

Table 7.4.5 Field strength of spurious emissions below 1 GHz within restricted bands

ASSIGNED FREQUENCY:
INVESTIGATED FREQUENCY RANGE:

5725 - 5850 MHz
0.009 — 1000 MHz

TEST DISTANCE: 3m
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 4 Mbps
DUTY CYCLE: 62 %
TRANSMITTER OUTPUT POWER SETTINGS: Maximum

EUT ANTENNA:
RESOLUTION BANDWI

VIDEO BANDWIDTH:

Terminated 50 Ohm
1.0 kHz (9 kHz — 150 kHz)
9.0 kHz (150 kHz — 30 MHz)

DTH:

120 kHz (30 MHz — 1000 MHz)

> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHZz)
Peak Quasi-peak Turn-table
Frequency, emission, | Measured emission, Limit, . N Alnt_enn‘a :\r_]tinna position**, Verdict
MHz dB(uV/m) dB(uV/m) dB(uV/m) Margin, dB* | polarization eight, m degrees
Low carrier frequency
149.9000 29.0 23.8 43.5 -19.7 Hor 1.0 279
150.4800 39.0 36.2 43.5 -7.3 Hor 1.0 279 Pass
280.0094 45.2 42.0 46.0 -4.0 Vert 1.2 179
285.0000 47.9 44.5 46.0 -1.5 Vert 1.2 179
Mid carrier frequency
149.9000 28.0 21.9 43.5 -21.6 Hor 1.0 300
150.6200 39.0 37.3 43.5 -6.2 Hor 1.0 300 Pass
280.0094 43.2 40.1 46.0 -5.9 Vert 1.2 30
285.0000 48.8 45.7 46.0 -0.3 Vert 1.2 20
High carrier frequency
149.9000 29.1 224 43.5 -21.1 Hor 1.0 266
150.7550 39.5 37.7 43.5 -5.8 Hor 1.0 266 Pass
279.8893 44.0 40.8 46.0 -5.2 Vert 1.2 10
285.0000 45.4 41.1 46.0 -4.9 Vert 1.2 20
*- Margin = Measured emission - specification limit.
**. EUT front panel refer to 0 degrees position of turntable.
Table 7.4.6 Restricted bands
MHz MHz MHz MHz MHz GHz
0.09 - 0.11 8.37625 - 8.38675 73-74.6 399.9-410 2690 - 2900 10.6 -12.7
0.495 - 0.505 8.41425 - 8.41475 74.8-75.2 608 - 614 3260 - 3267 13.25-134
2.1735 - 2.1905 12.29 - 12.293 108 - 121.94 960 - 1240 3332-3339 14.47 - 14.5
4.125-4.128 12.51975 - 12.52025 123 - 138 1300 - 1427 3345.8 - 3358 15.35-16.2
4.17725 - 417775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-21.4
4.20725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01-23.12
6.215-6.218 16.42 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6-24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 - 1722.2 7250 - 7750 31.2-318
6.31175 - 6.31225 16.80425 - 16.80475 167.72-173.2 2200 - 2300 8025 — 8500 36.43-36.5
8.291 -8.294 25.5 - 25.67 240 -285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5-38.25 322-335.4 2483.5 - 2500 9300 - 9500 )
Reference numbers of test equipment used
HL 0446 HL 0521 HL 0604 HL 0768 HL 0769 HL 3533 HL 3535 HL 3818
HL 3901 HL 4352 HL 4353

Full description is given in Appendix A.
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 8/30/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 48VDC
Remarks:

Plot 7.4.1 Radiated emission measurements from 9 to 150 kHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(&2
ACTY DET: FERK
MERS DET: FERK QF AWQ
HEE 9.1 kHz
78,14 dEpUsn
LOG  REF 138.@ dBpMsm
18 —]
dBs T —
ATN
50 dB |
1_‘__—_‘_"‘———._
A 5B
86 FC
ACORR GaT e
i O YN
[~ PSP PO N N ~
START 9.8 kHr STOP 156.4 kHr
nlF EW 1.8 LHz AUG BH 3 kHz SUP 7BH meec

Plot 7.4.2 Radiated emission measurements from 9 to 150 kHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(&
ALTY DET: PERK
MERS DET: FERK QF AYG
NER 1B.1 kHz
78,67 dBpWsn
LOG  REF 138.48 dAuYsm
18 —]
oy I
58 dB I s e
‘_‘-_\_—_"‘———_
uA 3B
5C FC
A CORR o %
T
T T P [
START 9.8 kHr STOF 15B.4 kHz
nlf BW 1.8 kHz AUG BH 3 kHz SUP 7BH meec
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 8/30/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 48VDC
Remarks:

Plot 7.4.3 Radiated emission measurements from 9 to 150 kHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(&2
ACTY DET: FERK
MERS DET: FERK QF AWQ
HER 9.5 kHz
73,43 dBplsn
LOG  REF 138.@ dBpMsm
18 —]
dBs T —
ATN
50 dB |
1_‘__—_‘_"‘———._
A 5B
SCFC|e
ACORR Pt
WA .
s e Lo I N
START 9.8 kHr STOP 156.4 kHr
nlF EW 1.8 LHz AUG BH 3 kHz SUP 7BH meec

Plot 7.4.4 Radiated emission measurements from 0.15 to 30 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(&
ALTY DET: PERK
MERS DET: FEAK QF AWG
HHE 158 LHz
59,15 dBpWsn
EED REF 185.8 dAplsm
B H‘““R_‘_‘
ATH
18 dE 1
M. S
uh SEQ+NKMMM
5C FC PP
ACORR =
MM—HJ b —
START 158 kHr STOF 30.88 MH:
1f EW 9.8 LkHr AYG EW 3@ kH: SHP 2.49 emc
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Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 8/30/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 48VDC
Remarks:

Plot 7.4.5 Radiated emission measurements from 0.15 to 30 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

(€]

L0G  REF 1858 dHulsm
14

Semi anechoic chamber
3m
Vertical

ALTY

] FEAK
MER: D

FERK BF RALG
HER 158 LkHz
57,85 dBplsn

mm

T:
T:

[
dfs s

e ]

WA 5B

it FC

ACORR

L=

START 158 kHz
IF EW 3.8 kHr

STAF 38.H4 MHz

AYG EW 39 kHz SUP 2.49 emc

Plot 7.4.6 Radiated emission measurements from 0.15 to 30 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

(2]

LOG REF 1@85.8 duMsm

Semi anechoic chamber
3m
Vertical

ALTY

] FEAK
MER: D

FERK BF RALG
HEE 138 LkHz
3B.71 dEplsn

mm

T:
T:

18
dbs H-\\_\_"‘N

—_|

1 dB ‘|

Uf =B y

e | Mgy

ACORR ont

w*“#ukﬂ““
b

N

START 198 kHz
IF EM 5.8 kHz

STOP 20.8@ MH:z

AYG EW 39 kHz SUP 2.49 emc
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Section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

8/30/2012

Verdict: PASS

Temperature: 24.3 °C

Air Pressure: 1006 hPa

Relative Humidity: 39 %

| Power Supply: 48VDC

Remarks:

Plot 7.4.7 Radiated emission measurements from 30 to 1000 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

(€]

Semi anechoic chamber

3m

Vertical and Horizontal

ALTY DET: FERK
HERS DET: FERAK OF AUC
MER 298.1 MH:
45.51 dBplsn
LO0G REF GA.B dBul/m
18
dBs i
HATH ]
B dE : Wl
|Ihl |||"|“|' Ll WM&#‘_J'
AR T2
Iy
T SBﬂMMmMﬁﬂML”mAW s
SCFC
ACORR

START 3.0 HHz
IF EM 128 kHz

AUG EW 388 kHr

ETOP {.@HAA CHz
GHF 9BY memc

Plot 7.4.8 Radiated emission measurements from 30 to 1000 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

(2]

L0G REF BB.B dBulsm

Semi anechoic chamber

3m

Vertical and Horizontal

ALTY
HERS

FEAK

FLRK BF ALG

MER 29B.1 MHz
HB.95 dEpbsp

]
]

mm

T:
T:

18
dbs

AATH
B dE

e

T e Lt

it FC
ACORR

START 3@.8 HHz
IF EM 128 kHz

AUG EW 388 kHr

ETOP {.BHEA GH:
GHF 9BY memc
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Remarks:

Plot 7.4.9 Radiated emission measurements from 30 to 1000 MHz at the high carrier frequency

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

(€]

L0G  REF GB.B dBul/m
14

DET: PEAK
MERS DET: PEAK QF AUG
MER 388.5 MH:
43,46 dBylsn

dbs

HATH
B dE ;

uﬂ | J‘“ e
it 4

A SE qu“'*»“l“‘“mm

it FC
ACORR

START 3.0 HHz
IF EM 128 kHz

STOP {.@EAE CHz
AYG EW 3@8 kHz GHF 9BY memc

Plot 7.4.10 Radiated emission measurements from 1000 to 5725 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

DETECTOR: Peak
(2
FLTY DET: PEFK
MERS DET: FEAK OF AVG
MKR 5.717 GH:
70.39 Bylsn

Ij_g[) REF 9B.8 dBulsm

dbs

#ATH

B dB

oL e
4.8

dEpls
uh B

it FC
ACORR

GTART 1.@BA CHz STOP 5.783 GHz
w1F EW 1.8 HHz AVG EW 3 MHz SHP 94.5 meec

Semi anechoic chamber
3m

Vertical and Horizontal
DETECTOR: Average

(&l
RLTV DET: FEAK
MER: DET: FEAK OF ALG
MER S5.4E5 GHz
58.88 dEplsn
LOG  REF BB.B dBulsm PREAMP 0K
18
dBs
ATH
18 dE
. o
L IR E N
54,1 N
dEuls
A 5B
SCFC
ACORR
START 1.@PB GAz STOF 5.785 GAs
WIF BM 1.8 NHz  BAVG BN 1@ bH: SHP 1142 cec
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Section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

8/30/2012

Verdict: PASS

Temperature: 24.3 °C

Air Pressure: 1006 hPa

Relative Humidity: 39 %

Remarks:

Plot 7.4.11 Radiated emission measurements from 5850 to 6000 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

DETECTOR: Peak
£

500 REF AB.B dBulsm

ACTY DET: PEAK
MERS DET: PEAK OF AUG
KR 5.9723 GHz
E2.47 dBylsn

PREAMP O

START 5.858@ GH:
wlF BN 1.8 HHz

STOP G.0HEE GH

z
AUG EW 3 MHz SHP 28.8 neec

Semi anechoic chamber
3m

Vertical and Horizontal
DETECTOR: Average

£

ALTY DET: FERK
MRS DET: FERK QF AUG
MER 5. 9618 GHz
49,88 dEplsn

%EU REF 78.8 dBulsm PREAMP OIH

dBs
ATH
18 dB

i
4.8
dEuls
Ui 5B
it FC
ACORR

STOP G.@EEE CH

GTART 5.85808 GHz H
SHP 438 meec

IF EW 1.8 MHz wANG BN 1 kHr

Plot 7.4.12 Radiated emission measurements from 1000 to 5725 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

DETECTOR: Peak
£

%EU REF BH.E dBulsm

ACTY DET: PEAK

MERS DET: PEAK OF AUG
KR 5.67 GHz
EB.38 dBplsn

PREAMP 0N

dBs

ATH
18 dE

oL
4.8

dEuls
WA 5B

iC FC
ACORR

START 1. @BE GHr
wIF EW 1.8 HHz

ST0P 5.789 GHz

AYG BW 3 MHz WP 94.5 mees

Semi anechoic chamber
3m

Vertical and Horizontal
DETECTOR: Average

@&l

ACTY DET: PEAK
MERS DET: PERK OF AUG
MKR 5. 781 GHz
51,69 dBplsn

%EU REF 78.8 dBul/m PREAMP O

dbs
ATH
18 dE

oL
S4.8
dEuls
Ui 5B
it FC
ACORR

GTART 1 .88 GHz STOP 5.789 GHz
t1F EW 1.8 HHz RAUG BN 18 kH: SR .47 Eec
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Plot 7.4.13 Radiated emission measurements from 5850 to 6000 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

DETECTOR: Peak
£

500 REF AB.B dBulsm

ACTY DET: PEAK
MERS DET: PEAK OF AUG

MKR 5.8E46 GHz

EE.48 dEplsn

PREAMP O

TN

START 5.858@ GH:
wlF BN 1.8 HHz

STOP 5,68 z
AUG EW 3 MHz SHP 28.8 neec

a4 GH

Semi anechoic chamber

3m

Vertical and Horizontal
DETECTOR: Average

£

%EU REF 78.8 dBulsm

ALTY DET: FERK
MRS DET: FERK QF RAUG
MER 5.8631 GHz
53,37 dEplsn

PREAMP OIH

dBs

ATH

11 dE—H

i
4.8

dEuls
Ui 5B

it FC

ACORR

GTART 5.8588 GHr
IF EW 1.8 MHz

STOP G.BEHA CHz
wAUG EW 1 kHz SHF 438 meec

Plot 7.4.14 Radiated emission measurements from 1000 to 6000 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

DETECTOR: Peak
£

%EU REF BH.E dBulsm

ACTY DET: PEAK

MERS DET: PEAK OF AUG
MER 5.EGG GHz
EB.75 dBplsn

PREAMP 0N

dBs

ATH
18 dE

oL
4.8

dEuls
WA 5B

iC FC
ACORR

START 1. @BE GHr
wIF EW 1.8 HHz

3]

5.7

5 CGHz

AYG BW 3 MHz WP 94.5 mees

Semi anechoic chamber

3m

Vertical and Horizontal
DETECTOR: Average

@

%ED REF GB.B dBubim

ACTY DET: FERK
MRS DET: FEAK QF AWG
MER 5.785 GHz
58,61 dBplsm

PREAMP 0K

dbs

ATH
10 dBf | ]

START 1.@RA (Hz
IF BW 1.8 HHz

STAP 3.783 OHe
wANG BN 18 kHr SWP 1.4 emc
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Test mode: Compliance —

Date(s): 8/30/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 48VDC
Remarks:

Plot 7.4.15 Radiated emission measurements from 5850 to 6000 MHz at the high carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR: Peak

&l

EEG REF AB.B dBulsm

ACTY DET: FERAK
MERS DET: FEAK OF
MER 5,588
63,67

ALG
B4 GHz
dBylsn

PREAMP O

]
dBs o

5

START 5.858@ GH:
wlF BN 1.8 HHz

AUG EW 3 MHr

STOP 6.0
SHP 2.

A [z
i meec

Semi anechoic chamber
3m

Vertical and Horizontal
DETECTOR: Average

£

ALTY DET: FERK
MRS DET: FERK QF RAUG

%EU REF BH.B dBulim

MER 5,388 CHe
51.18 dBplsn

PREAMP OIH

dBs

11 as)

i
4.8

dEuls
Ui 5B

it FC

ACORR

GTART 5.8588 GHr

IF EW 1.8 MHz wANG BN 1 kHr

STOP 6.B0EA CH:z
SHP 438 meec

Plot 7.4.16 Radiated emission measurements from 6000 to 18000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR: Peak DETECTOR: Average

# Agilent @ R 3 Agilent @ R

Mkrl 17.78 GHz Mkrl 17.8% GHz
Ref 80 dBpY #Atten 6 dB 5540 dBpl  Ref 60 dBpY #fitten 6 dB 46.36 dBpY
#Peak #Peak
Log Log
i 19 ;
dB/ dB/
4]

?‘4@ Marker QL@ Marker
¢y [17.780000000 GHz 4y [17.860000000 GHz
LoAw | 55.48 dBpV Lofv | 46.36 dBpV
yl 52 Yl §2
53 FC $3 FC
A AR A AR
£{f) £(£):
FTun FTun
Swp Swp
Start 6.86 GHz Stop 15.00 GHz Start 6.9 GHz Stop 18.06 GHz
#Res BH 1 MHz VEH 3 MHz Sweep 40 ms (601 pts) #Res BH 1 MHz #YBH 30 kHz Sweep 312.1 ms (601 pts)
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Report ID: AIRRAD_FCC.23604.docx

Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 8/30/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 48VDC
Remarks:

Plot 7.4.17 Radiated emission measurements from 6000 to 18000 MHz at the mid carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR: Peak

Semi anechoic chamber
3m

Vertical and Horizontal
DETECTOR: Average

% Agilent QR % Agilent @R
Mkrl 17.66 GHz Mkrl 17.66 GHz
Ref 88 dBpl #Atten 6 dB 54.47 dBpV Ref 66 dBpY #Mtten 6 dB 46.60 dBpV
#Paak #Peak
Log Log
18 18 ;
dB/ dB/ ) O FPRPRPS Py
W I PN W S
—— o
o Marker -+ 2, |Marker
¢epi |17.660000000 GHz sy [17.660000000 GHz
Lofv | 54.47 dBpV Lofv | 46.60 dBpV
¥l 52 Wl 52
$3 FC S3 FC
A AR A AA
£(in £
FTun FTun
Swp Swp
Start 6.06 GHz Stop 18.08 GHz Start 6.08 GHz Stop 18.08 GHz
#Res BH 1 MHz VBN 3 MHz Sweep 48 ms (BO1 pts) #Res BH 1 MHz #UBK 38 kHz Sweep 312.1 ms (601 pts)

Plot 7.4.18 Radiated emission measurements from 6000 to 18000 MHz at the high carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR: Peak

Semi anechoic chamber
3m

Vertical and Horizontal
DETECTOR: Average

3 Agilent o R 3% Agilent @ R
Mkrl 17.96 GHz Mkrl 17.56 GHz
Ref 8@ dBpY Atten 16 dB 55.57 dBpY Ref 66 dBpY #Atten 6 dB 47.87 dBpv
#Peak #Peak
Log Log i
16 1@ ]
dB/ dB/ D B PRy oo
M TSI I Nr——) W
fuoan e A E—
e 2, |Marker
dBpY depv [17.560000000 GHz
Lafy Loy | 47.87 dBpV
Y1 32 Wl 52
53 FC 33 FC
A AR A AR
£ £
FTun FTun
Sup Swp
Start 6.08 GHz Stop 18.060 GHz Start 6.08 GHz Stop 18.60 GHz
#Res BH 1 MHz YBH 3 MHz Sweep 48 ms (601 pts) #Res BH 1 MHz #YBH 38 kHz Sweep 312.1 ms (601 pts)
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s): 8/30/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 48VDC
Remarks:

Plot 7.4.19 Radiated emission measurements from 18000 to 26500 MHz at the low carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR:

% Agilent

Ref 68 dEpY

Anechoic chamber

3m
Vertical and Horizontal
Peak
o R
Mkrl 25112 GHz
#Atten 6 dB 48.31 dBpY

#Peak
Log

-

16
dB/

1]

dBpi
LgAw

V1 52

53 FC
A AA

£0fn
FTun

Swp

Start 18.080 GHz
#Res BH 1 MHz

Stop 26.508 GHz

VBH 3 MHz Sweep 42.52 ms (681 pts) 00

Plot 7.4.20 Radiated emission measurements from 18000 to 26500 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR:

5 Agilent

Ref 6@ dBpV

Anechoic chamber
3m
Vertical and Horizontal
Peak
QR
Mkrl 25027 GHz

#Atten 6 dB 48.39 dBpY

#Peak
Log

18
dB/

ol [Marker
dBpy

Lofv | 48.39 dBpV

25.027000000 GHz

V1 52

53 FC
A AA

£ty
FTun

Swp

Center 22.250 GHz
#Res BH 1 MHz

Span 8.5 GHz

YBH 3 MHz Sweep 42.52 ms (601 pts)
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.23604.docx

Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode:

Complia

nce

Date(s):

8/30/201

2

Verdict:

PASS

Temperature: 24.3 °C

Air Pressure: 1006 hPa

Relative Humidity: 39 %

| Power Supply: 48VDC

Remarks:

Plot 7.4.21 Radiated emission measurements from 18000 to 26500 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

DETECTOR:

- Agilent

Ret 68 dBpY

Anechoic chamber

3m

Peak

#Atten 6 dB

Vertical and Horizontal

@R

Mkrl 259.883 GHz

48.22 dBpY

#Peak

Log

16
dB/

L

o |Marke
#Epv [25.08

lofv | 48.22 dBpU

W1 52

r

3000000 GHz

53 FC
A AA

[ AN
FTun

Swp

Center 22.250 GHz

#Res BW 1 MHz

VBW 3 MHz

Span 8.5 GHz

Sweep 42.52 ms (661 pts)

Plot 7.4.22 Radiated emission measurements from 26500 to 40000 MHz at the low carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR: Peak

Semi anechoic chamber
3m
Vertical and Horizontal
DETECTOR: Average

35 Agilent QR 3% Agilent @ R

Mkrl 38.312 5 GHz Mkrl 39.648 @ GHz
Ref 88 dBpl #Atten 6 dB 61.83 dbpY Ref 66 dBpY #Atten B dB 47.28 dBpv
#Peak #Peak
Log Log .
14 1@ R

1 R
dB/ o dB/ I [ty
e A
w,.;d. WWW ISP SRSV
W——

O o [Marker 2o |Marker
depy [38.312500000 GHz ey [39.640000000 GHz
Lefv | 61.03 dBpV Loy | 47.28 dBpV
¥l S2) Wl 52
53 FC 33 FC
A AR A AR
£ £
FTun FTun
Sup Swp
Start 26.500 0 GHz Stop 40.680 & GHz Start 26.506 § GHz Stop 40.606 @ GHz
#Res BH 1 MHz YBH 3 MHz Sweep 67.502 ms (BB1 pts) #Res BH 1 MHz #YBH 38 kHz Sweep 351.1 ms (661 pts)
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 8/30/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 48VDC
Remarks:

Plot 7.4.23 Radiated emission measurements from 26500 to 40000 MHz at the mid carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR: Peak

i Agilent

Ref 80 dBpY #Atten 8 dB

R
Mkrl 39.585 @ GHz
56.13 dBpY

#Peak

Log

18
dB/

1

&myw~vmwmnwxwﬂ

?‘4@ ettt WW

dBwY

LgAv
U1 52

53 FC
A AA

£t
FTun

Swp

Start 26.500 8 GHz
#Res BH 1 MHz YBW 3 MHz

Plot 7.4.24 Radiated emission measurements from

Stop 40.006 8 GHz
Sweep 67.52 ms (601 pts)

TEST SITE:

TEST DISTANCE:

ANTENNA POLARIZATION:

DETECTOR: Peak

% Agilent R

Mkrl 39.752 5 GHz
Ref 86 dBpl #Ftten § dB 55.96 dBpY
#Peak
Log
16
dB/
st Moy

O |Marker P R

dpy [39.752500000 GHz

Lefv | 55.96 dBpV
Y1 52

53 FC
A AA

£t
FTun

Swp

Start 26.500 8 GHz
#Res BH 1 MHz YBW 3 MHz

Stop 40.006 8 GHz
Sweep 67.52 ms (601 pts)

Semi anechoic chamber
3m

Vertical and Horizontal
DETECTOR: Average

% Agilent R
Mkrl 39.527 5 GHz
47.62 dBpY

Ref 68 dBpY #Atten 8 dB

#Peak
Log L
16

dB/ —

e el

ol
o Marker

dey [39.527500000 GHz
lafv | 47.62 dBpV

U1 52
33 FC
A AA
£t
FTun
Swp

Start 26.500 8 CHz Stop 40.006 8 GHz
#Res BW 1 MHz #UBW 38 kHz Sweep 351.1 ms (601 pts)

26500 to 40000 MHz at the high carrier frequency

Semi anechoic chamber
3m

Vertical and Horizontal
DETECTOR: Average

% Agilent R
Mkrl 39.640 0 GHz

Ref 66 dBpY 47.37 dBpY

#Peak

Log 1

10

dB/ MWM

——— R

#Htten § dB

ol
o Marker

deey [39.640000000 GHz
lafv | 47.37 dBpV

U1 52
33 FC
A AA
£t
FTun
Swp

Start 26.500 8 CHz Stop 40.006 8 GHz
#Res BW 1 MHz #UBW 38 kHz Sweep 351.1 ms (601 pts)
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —
Date(s): 8/30/2012 Verdict: PASS
Temperature: 24.3 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 48VDC

Remarks:

Plot 7.4.25 Transmission pulse duration

3 Agilent o R
a Mkrl 2,783 ms
Ref 28 dBm ftten 19 dB 10.38 dB
#Samp
Log
18
dB/ M
Offst
30
dB | - ma
Marker a (

2.783333333 ms
lofv | 10.88 dB
VL 52

S3 FC
A AR

A WWMM{J M

Center 5.847 508 GHz Span @ Hz
Res BH 160 kHz #UBH 188 kHz Sweep 1B ms (601 pts)

Plot 7.4.26 Transmission pulse period

% Agilent o R

a Mkrl  4.983 ms
Ref 26 dBm Atten 16 dB 4.68 dB
#3amp
Log
18

dB/
Offst
38
dB

ra
14.983333333 ms
Lshv | 4.68 dB
Y1 52

S3 FC
A AR

AT WWWMJ M

Center 5.847 500 GHz Span @ Hz
Res BH 168 kHz #UBH 188 kHz Sweep 18 ms (BA1 prs)
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

HERMON LABORATORIES

Test specification: Section 15.247(d), Radiated versus Conducted emissions measurements
Test procedure: 558074 D01 DTS Meas Guidance v01
Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1007 hPa Relative Humidity: 39 % | Power Supply: 48VDC
Remarks:
7.5 Radiated versus conducted measurements
751 General
This test was performed to measure field strength of spurious emissions from the EUT. Specification test limits are
given in Table 7.5.1.
Table 7.5.1 Radiated spurious emissions limits
E Field strength at 3 m within restricted Conducted limit within restricted bands***,
reﬂﬂuﬁgcy' bands, dB(uV/m)* dBm*
Peak Quasi Peak Average Peak Quasi Peak Average
0.009-0.090 |]148.5-128.5 NA 128.5—108.5**] 24.75-4.75 NA 4.75--15.35
0.090 - 0.110 NA 108.5 — 106.8** NA -15.75—-16.95 NA
0.110-0.490 |]126.8—113.8 NA 106.8 —93.8** | 3.05--9.95 NA -17.05 — -29.95
0.490 — 1.705 73.8 —63.0** -49.95 — -60.75
1.705 — 30.0* 69.5 -54.25
30-—88 40.0 -82.45
88 — 216 NA 43.5 NA NA -78.45 NA
216 — 960 46.0 -76.45
960 - 1000 54.0 -68.45
w000~ 74.0 NA 54.0 4375 NA 63.75
10 "harmonic
*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Limss = Limgq + 40 |Og (81/82),
where S;and S, - standard defined and test distance respectively in meters.
**- The limit decreases linearly with the logarithm of frequency.
*** - Conducted limit within restricted bands was determined from the follow relationship:
EIRP = E + 20 log (d) -104.8 — AG — 10*log(N) — Ground reflection factor
where EIRP = the equivalent isotropic radiated power in dBm,
E = electric field strength in dBuV/m,
D = measurement distance in meters,
AG = Antenna Gain in dBi (AG = 16.5dBi),
N = number of RF outputs (N = 4)
Ground reflection factor = 6 dB for frequencies below 30 MHz and 4.7 dB in frequency range 30-1000 MHz.
7.5.2 Test procedure
7.5.2.1 The EUT was set up as shown in Figure 7.5.1, energized and its proper operation was checked.
7.5.2.2 The EUT was adjusted to produce maximum available to end user RF output power.
7.5.2.3 The highest emission level within the authorized band was measured.
7.5.2.4 The spurious emission was measured with spectrum analyzer as provided in Table 7.5.2 and the associated plots

and referenced to the emission level determined using the electric field strength limit and measurememnt distances
for unwanted emissions into the restricted frequency bands.

Figure 7.5.1 Spurious emission test setup

Spectrum
analyzer

EUT

A4

Attenuator >
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Radiated versus Conducted emissions measurements

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012

Verdict: PASS

Temperature: 24.2 °C

Air Pressu

re: 1007 hPa

Relative Humidity: 39 %

| Power Supply: 48VDC

Remarks:

Table 7.5.2 Spurious emission within restricted bands test results

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

DETECTOR USED:

RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:
MODULATION:

5725 — 5850 MHz

0.009 — 40000 MHz

Peak

1 kHz (9 kHz — 150 kHz)

10 kHz (150 kHz — 30 MHz)
100 kHz (30 MHz — 1000 MHz)
1000 kHz (above 1000 MHz)

>3 x RBW

QPSK (Worst case)

MODULATING SIGNAL: PRBS
BIT RATE: 4.0 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
NUMBER OF RF OUTPUTS : 4
Frequency, Spurious Emission at Attenuation below Limit, Margin, verdict
MHz emission, dBm carrier, dBm carrier, dBc dBc dB*
Low carrier frequency
No emissions were found | Pass
Mid carrier frequency
No emissions were found | Pass
High carrier frequency
No emissions were found | Pass
**. Margin = Attenuation below carrier — specification limit.
Table 7.5.3 Restricted bands
MHz MHz MHz MHz MHz GHz
0.09-0.11 8.37625 - 8.38675 73-74.6 399.9 -410 2690 - 2900 10.6 - 12.7
0.495 - 0.505 8.41425 - 8.41475 74.8-75.2 608 - 614 3260 - 3267 13.25-13.4
2.1735 - 2.1905 12.29 - 12.293 108 - 121.94 960 - 1240 3332 - 3339 1447 - 14.5
4.125-4.128 12.51975 - 12.52025 123 -138 1300 - 1427 3345.8 - 3358 15.35-16.2
417725 - 417775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-214
4.20725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01-23.12
6.215-6.218 16.42 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6-24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 - 1722.2 7250 - 7750 31.2-31.8
6.31175 - 6.31225 16.80425 - 16.80475 167.72-173.2 2200 - 2300 8025 — 8500 36.43 - 36.5
8.291 - 8.294 25.5-25.67 240 - 285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5-38.25 322 -335.4 2483.5 - 2500 9300 - 9500 )

Reference numbers of test equipment used

[ HL3787 ]

HL 3818 |

HL 3903

Full description is given

in Appendix A.
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HERMON LABORATORIES

Test specification: Section 15.247(d), Radiated versus Conducted emissions measurements
Test procedure: 558074 D01 DTS Meas Guidance vO01

Test mode: Compliance —

Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1007 hPa Relative Humidity: 39 % | Power Supply: 48VDC
Remarks:

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

o Agilent @R
Mkrl 109.376 kHz

Ref -50 dBm Atten 10 dB -83.18 dBm
#Peak
Log
19
dB/

3
o |Marker

-60.8

éBm  [109.376 kHz
LeAv |-B83.10 dBm "

vl s2
33 FC
A AA
£0f):
<58k
Swp

Start 9,000 kHz Stop 150,000 kHz
#Res BH 1 kHz VEW 3 kHz Sweep 134.8 ms (601 pts)_

Plot 7.5.2 Spurious emission measurements in 9 - 150 kHz range at mid carrier frequency

b

i Agilent QR

Mkrl 109.376 kHz
Ref -50 dBm Atten 16 dB -§3.50 dBm
Peak
Log
18
dB/

Start 9,000 kHz Stop 156.000 kHz
#Res BH 1 kHz YBH 3 kHz Sweep 134.8 ms (601 pts)
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Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Radiated versus Conducted emissions measurements

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1007 hPa Relative Humidity: 39 % | Power Supply: 48VDC

Remarks:

Plot 7.5.3 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency

e

- Agilent

Ref -58 dBm

Atten 18 dB

@R
Mkrl 169.376 kHz
-83.24 dBm

#Peak
Log

10
dB/

e

Start 3,000 kHz
#Res BH 1 kHz

YBH 3 kHz

Stop 150.808 kHz
Sweep 134.8 ms (681 pts)_

Plot 7.5.4 Spurious emission measurements in 0.15 - 30 MHz range at low carrier frequency

i Agilent

Ref -5@ dBm

Atten 10 dB

OR
Mkrl 150 kHz
-86.45 dBm

#Peak
Log

10
dB/

O ¢ |
Do $Marker

den” [150.000 kHz 1

lefv |-86.45 dBm -

V1 s2

33 FC
A AA
£(f):
FTun

Swp

Start 150 kHz
#Res B 10 kHz

YBW 30 kHz

Stop 30.00 MHz
Sweep 285.3 ms (661 pts)_
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Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Radiated versus Conducted emissions measurements

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1007 hPa

Relative Humidity: 39 %

| Power Supply: 48VDC

Remarks:

Plot 7.5.5 Spurious emission measurements in 0.15 - 30 MHz range at mid carrier frequency

= Agilent

Ref -58 dBm

Atten 1@ dB

@R
Mkrl 158 kHz
-86.63 dBm

#Peak
Log

10
dB/

ol |
Do $Marker

den |150.000 kHz, .

oA |-86.63 dBm
V1 s2

33 FC
A AA
£0F):
FTun

Swp

Start 150 kHz
#Res BH 18 kHz

VBH 38 kHz

Stop 30,00 MHz
Sweep 285.3 ms (601 pts)_

Plot 7.5.6 Spurious emission measurements in 0.15 - 30 MHz range at high carrier frequency

2 Agilent

Ref -5@ dBm

Atten 18 dB

o R
Mkrl 158 kHz
-86.79 dBm

Peak
Log

10
dB/

Start 150 kHz
#Res BH 18 kHz

YBH 38 kHz

Stop 30.00 MHz
Sweep 285.3 ms (601 pts)
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Test specification:

Section 15.247(d), Radiated versus Conducted emissions measurements

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1007 hPa Relative Humidity: 39 % | Power Supply: 48VDC

Remarks:

Plot 7.5.7 Spurious emission measurements in 30 - 1000 MHz range at low carrier frequency

3 Agilent o R
Mkrl 726.8 MHz

Ref —68 dBm #Atten 2 dB -96.36 dBm
#Peak

Log
18 —

dB/

Offst f
18

dB

LaAw

Y1 §2
S3 FC
A AA
Efn
FTun
Swp

PA

Start 30,8 MHz Stop 1.8606 @ GHz
#Res BH 106 kHz YEH 360 kHz Sweep 92.72 ms (601 prs)

Plot 7.5.8 Spurious emission measurements in 30 - 1000 MHz range at mid carrier frequency

% Agilent O R
Mkrl 856.1 MHz

Ref 6@ dBm #Atten 2 dB —-32.68 dBm
#Peak
Log
19 r
dB/ i
Offst T
18
dB 1

Marker.....io s isst i i xmmwwwmmw

856.100000 MHz
Lofiv [-92.60 dBm

V1 52
53 FC
A AA
£f
FTun
Swp

PR

Start 30.0 MHz Stop 1.068 6 GHz
#Res EW 108 kHz VEH 3680 kHz Sweep 92,72 ms (6OL pts)
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Test specification:

Section 15.247(d), Radiated versus Conducted emissions measurements

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1007 hPa Relative Humidity: 39 % | Power Supply: 48VDC

Remarks:

Plot 7.5.9 Spurious emission measurements in 30 - 1000 MHz range at high carrier frequency

25 Agilent

Ref —68 dBm

#Atten 2 dB

©R
Mkrl 643.2 MHz
-93.62 dBm

#Peak
Log

18
dB/

Offst f
18

dB

S+ T

LaAw

Y1 52

S3 FC
A AR

Efn
FTun

Swp
PA

Start 38.8 MHz
#Res BH 100 kHz

YBH 380 kHz

Stop 1,088 8 GHz
Sweep 92.72 ms (601 pts)
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Test specification:

Section 15.247(d), Radiated versus Conducted emissions measurements

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —

Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
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Plot 7.5.10 Spurious emission measurements in 1000 - 5000 MHz range at low carrier frequency
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Plot 7.5.11 Spurious emission measurements in 5000 - 5460 MHz range at low carrier frequency

ANTENNA CHAIN: 1

DETECTOR: Peak DETECTOR: Average
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Plot 7.5.12 Spurious emission measurements in 7000 - 9000 MHz range at low carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
A Agilent o R % Agilent <R
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Plot 7.5.13 Spurious emission measurements in 9000 - 13000 MHz range at low carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
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Verdict: PASS
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Temperature: 24.2 °C

Air Pressure: 1007 hPa Relative Humidity: 39 % | Power Supply: 48VDC

Remarks:

Plot 7.5.14 Spurious emission measurements in 13000 - 17000 MHz range at low carrier frequency

ANTENNA CHAIN: 1

DETECTOR: Peak DETECTOR: Average
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Plot 7.5.15 Spurious emission measurements in 17000 - 21000 MHz range at low carrier frequency

ANTENNA CHAIN: 1

DETECTOR: Peak DETECTOR: Average
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PASS
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Relative Humidity: 39 %
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Plot 7.5.16 Spurious emission measurements in 21000 - 25000 MHz range at low carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
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Plot 7.5.17 Spurious emission measurements in 25000 - 29000 MHz range at low carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
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PASS

Temperature: 24.2 °C
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Plot 7.5.18 Spurious emission measurements in 29000 - 33000 MHz range at low carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
A Agilent o R % Agilent <R
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Plot 7.5.19 Spurious emission measurements in 33000 - 37000 MHz range at low carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
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Relative Humidity: 39 %
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Plot 7.5.20 Spurious emission measurements in 37000 - 40000 MHz range at low carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
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Page 77 of 131



HERMON LABORATORIES

Report ID: AIRRAD_FCC.23604.docx

Date of Issue: 24-Sep-12

Test specification:

Section 15.247(d), Radiated versus Conducted emissions measurements

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1007 hPa

Relative Humidity: 39 %

| Power Supply: 48VDC
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Plot 7.5.21 Spurious emission measurements in 1000 - 5000 MHz range at mid carrier frequency

ANTENNA CHAIN: 1

DETECTOR: Peak DETECTOR: Average
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Plot 7.5.22 Spurious emission measurements in 5000 - 5460 MHz range at mid carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
A Agilent o R % Agilent <R
Mkrl 5.444 83 GHz Mirl 5.440 68 GHz
Ref —40 dBm Atten 10 dB —61.68 dBm_ Ref -6 dBm fitten 10 dB 5861 dBm
#Peak #Avy I |
Log Log 5
16 16
dB/ L | B
0Ffst DFfst
28 20
dB & | ] )
o (Markery, ), Marker

-43.7

i [5.444890000 GHz[™

LsAv [-61.68 dBm

15.440680000 GHz
PAva [-68.61 dBm

Wl g2 HL $2
53 FC 33 FS
A AA A AA
£ £
FTun FTun
Swp Swp

Start 5.000 90 GHz
#Res BH 1 MHz

Stop 5.468 09 GHz Start 5000 80 GHz

VBK 3 MHz Sween 1892 ms (8192 pts) #Res BW 1 MHz

WBH 3 MHz

Stop 5.460 89 GHz
#Sweep 82,46 ms (8192 pts)
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Plot 7.5.23 Spurious emission measurements in 7000 - 9000 MHz range at mid carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
A Agilent o R % Agilent <R
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Sweep 3.822 ms (8192 pts)

#Res BW 1 MHz

WBH 3 MHz

#Sweep 82,46 ms (8192 pts)

Plot 7.5.24 Spurious emission measurements in 9000 - 13000 MHz range at mid carrier frequency

ANTENNA CHAIN: 1

DETECTOR: Peak DETECTOR: Average
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Plot 7.5.25 Spurious emission measurements in 13000 - 17000 MHz range at mid carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
A Agilent o R % Agilent <R
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#Res BH 1 MHz VBK 3 MHz #5weep 82,46 ms (8192 pts) #Res BH 1 MHz YBH 3 MHz #Sweep 82,46 ms (8192 pts)
Plot 7.5.26 Spurious emission measurements in 17000 - 21000 MHz range at mid carrier frequency
ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
¥ Agilent @ R # Agilent @ R
Mkrl 20.682 6 GHz Mkrl 20.927 7 GHz
Ref -5@ dBm #Atten 2 dB —78.87 dBm_Ref -58 dBm #Atten 2 dB —77.61 dBm
#Peak #Avg
Log
13
dB/
1
T e
120.682600000 GHz 120.927700000 GHz
Lofe |~78.07 dBm pva |~77.61 dBm
Wl 52 W1 52
53 FS 53 FS
A AR A AR
£(fn £0F):
FTun FTun
Swp Swp
Center 19.080 @ GHz Span 4 GHz Start 17.888 © GHz Stop 21.000 O GHz
#Res BH 1 MHz VBH 3 MHz #5neen 82,46 ms (8192 ptsy #Res BH 1 MHz YBH 3 MHz #Sweep §2.46 ms (3192 pts)
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Plot 7.5.27 Spurious emission measurements in 21000 - 25000 MHz range at mid carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
A Agilent o R % Agilent <R
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#Res BH 1 MHz VBK 3 MHz #5weep 82,46 ms (8192 pts) #Res BH 1 MHz YBH 3 MHz #Sweep 82,46 ms (8192 pts)

Plot 7.5.28 Spurious emission measurements in 25000 - 29000 MHz range at mid carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
¥ Agilent @ R # Agilent @ R
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VBH 3 MHz #Sweep §2.46 ms (3192 pts)
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PASS

Temperature: 24.2 °C
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Relative Humidity: 39 %

| Power Supply: 48VDC

Remarks:

Plot 7.5.29 Spurious emission measurements in 29000 - 33000 MHz range at mid carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
A Agilent o R % Agilent <R
Mkrl 32.735 3 GHz Mkrl 32.494 6 GHz
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#Res BH 1 MHz WBH 3 MHz

#Sweep 82,46 ms (8192 pts)

Plot 7.5.30 Spurious emission measurements in 33000 - 37000 MHz range at mid carrier frequency

ANTENNA CHAIN: 1

DETECTOR: Peak DETECTOR: Average

¥ Agilent @ R # Agilent @ R
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#Res BH 1 MHz VBH 3 MHz #5neen 82,46 ms (8192 ptsy #Res BH 1 MHz YBH 3 MHz #Sweep §2.46 ms (3192 pts)
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Plot 7.5.31 Spurious emission measurements in 37000 - 40000 MHz range at mid carrier frequency

ANTENNA CHAIN: 1

DETECTOR: Peak DETECTOR: Average

A Agilent o R % Agilent <R

Mkrl 39.230 5 GHz Mkrl 38.726 4 GHz
Ref -5@ dBm #Mtten 2 dB —72.20 dBm Ref -50 dBm #Atten 2 dB -79.31 dBm
#Paak #Avg
Log Log
16 18
dB/ . dB/
Offst Dffst
20 28 1
dB dB —
Marker Marker
139.230500000 GHz 139.726400000 GHz

Loy |~72.20 dBm PAva |-79.81 dBm
Wl g2 HL $2
53 F$ 33 FS
A AR A AA
£(fn £
FTun FTun
Swp Swp
Start 37.000 B GHz Stop 48.000 & GHz Start 37.000 6 GHz Stop 40606 8 GHz
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Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance .

Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1007 hPa Relative Humidity: 39 % | Power Supply: 48VDC
Remarks:

Plot 7.5.32 Spurious emission measurements in 1000 - 5000 MHz range at high carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
% Agilent o R % Agilent <R

Mkrl 4.767 5 GHz Mkrl 3.410 5 GHz
Raf -58 dBm #Atten 2 dB -75.92 dBm_ Ref -58 dBm #Atten 2 dB -83.11 dBn
#Peak #hvg
Log Log
18 10
dB/ B/

1

LaAw PAva
WL s2 WL g2
33 FS 33 FS
A AA A AR
£ifx £y
FTun FTun
Sp Swp

Start 1.686 GHz
#Res BH 1 MHz

Stop 5.600 GHz

UBH 3 MHz #5weep 82,46 ms (8192 pts)

Start 1.808 GHz
#Res BW 1 MHz

Stop 5.888 GHz

VBH 3 MHz #Sweep 82,46 ms (8192 pts)

Plot 7.5.33 Spurious emission measurements in 5000 - 5460 MHz range at high carrier frequency

ANTENNA CHAIN: 1

DETECTOR: Peak DETECTOR: Average

¥ Agilent @ R # Agilent @ R

Mkrl 5.454 22 GHz Mkrl 5.448 B4 GHz

Ref —4@ dBm Atten 16 dB —61.53 dBm Ref -58 dBm Atten 18 dB —558.84 dBm
#Peak #fvg
Log Log
14 18
dB/ 4| dB#
Offst Offst
20 28
dB dB ¥
O Marker o du il \Marker
dem | 5.454220000 GHz '5.448040000 GHz
ls#v |-61.53 dBm pava |-68.04 dBm
vl 32 HL $2
53 FC 33 FS
A AR A An
£(fn £0F):
FTun FTun
Swp Swp
Start 5.009 98 GHz Stop 5.468 08 GHz Start 5008 80 GHz Stop 5.468 @9 GHz
#Res BH 1 MHz VBH 3 MHz Sweep 1892 ms (8192 pts) #Res BH 1 MHz YBH 3 MHz #Sweep §2.46 ms (3192 pts)
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Plot 7.5.34 Spurious emission measurements in 7000 - 9000 MHz range at high carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
¥ Agilent o R % Agilent ¢ R
Mkrl 8.593 76 GHz Mkrl 7.609 83 GHz
Ref -5 dBm Arten 16 dB -73.16 dBm_ Ref -5 dBm Atten 10 dB -58.44 dBn
#Peoak #Avg
Log Log
16 18
dB/ dB/
Offst 4 0ffst
28 Y
dB i B 5
Marker Markerﬂmwmmm
18.593700000 GHz 7.009030000 GHz
Lsfv |-73.16 dBm Phva |-B0.44 dBm
L ose WL sz
53 FC 53 FS
A AA A AR
£ £0F:
FTun FTun
Sup Swp
Start 7.086 60 GHz Stop 9.608 @6 GHz Start 7,898 86 GHz Stop 9.008 BE GHz

#Res BH 1 MHz VBH 3 MHz

Sweep 3.822 ms (8192 pts)

#Res BW 1 MHz YBH 3 MHz #Sweep 82,46 ms (8192 pts)

Plot 7.5.35 Spurious emission measurements in 9000 - 13000 MHz range at high carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
¥ Agilent @ R # Agilent @ R
Mkrl 12.969 2 GHz Mkrl 12.982 9 GHz
Ref -58 dBm #Atten 2 dB -71.47 dBm Ref -58 dBm #Arten 2 dB —78.83 dBm
#Peak #hvg
Log Log
1a 16
dB/ J1dBs
1
.Markermwmmmww
12.98290000@ GH=z
LgAw rAva |-78.89 dBm
HL 52 HL 52
53 FS 53 FS
A AR A AR
£ £t
FTun FTun
Sp Sup
Start 9.080 § GHz Stop 13.008 6 GHz Start 9.8608 @ GHz Stop 13.006 § GHz

#Res BH 1 MHz VBH 3 MHz

#5neen 82,46 ms (8192 pts)

#Res BH 1 MHz YBH 3 MHz #Sweep §2.46 ms (3192 pts)
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Section 15.247(d), Radiated versus Conducted emissions measurements

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1007 hPa

Relative Humidity: 39 %

| Power Supply: 48VDC

Remarks:

Plot 7.5.36 Spurious emission measurements in 13000 - 17000 MHz range at high carrier frequency

ANTENNA CHAIN: 1

DETECTOR: Peak DETECTOR: Average

A Agilent o R % Agilent <R

Mkrl 13.926 9 GHz Mkrl 13.016 6 GHz
Ref =58 dBm #ftten 2 dB —69.19 dBm_ Ref -56 dBm #itten 2 dB -77.51 dBnm
#Peak #hvg
Log Log
16 10
T
dB/ 3 dB/
1
T —
Marker Marke

113.926900000 GHz
LsAv [-69.19 dBm

r
113.816600008 GHz
PAva [-77.51 dBm

Wl g2 HL $2
53 F$ 33 FS
A AR A AA
£ £
FTun FTun
Swp Swp

Start 13.000 8 GHz
#Res BH 1 MHz

Stop 17.000 0 GHz

UBH 3 MHz #5weep 82,46 ms (8192 pts)

Start 13.086 & GHz
#Res BW 1 MHz

WBH 3 MHz

Stop 17.608 6 GHz
#Sweep 82,46 ms (8192 pts)

Plot 7.5.37 Spurious emission measurements in 17000 - 21000 MHz range at high carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
¥ Agilent @ R # Agilent @ R

Mkrl 20940 4 GHz Mkrl 20.676 7 GHz
Ref -G8 dBm #Atten 2 dB —69.58 dBm_Ref -50 dBm #Atten 2 dB ~76.66 dBn
#Peak #Avg
Laog Log
18 19
dB/ AE%

1
Marker iMarker

120.840400800 GHz

Lev [-69.58 dBm

20.676700008 GH=z

PAvg [~76.66 dBm

Wl 52 W1 52
53 FS 53 FS
A AR A AR
£(fx £0F):
FTun FTun
Swp Swp

Start 17.008 8 GHz
#Res BH 1 MHz

Stop 21600 6 GHz

VBH 3 MHz #5neen 82,46 ms (8192 pts)

Start 17.088 & GHz
#Res BH 1 MHz

WEH 3 MHz

Stop 21.688 § GHz
#Sweep §2.46 ms (3192 pts)
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Plot 7.5.38 Spurious emission measurements in 21000 - 25000 MHz range at high carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
A Agilent o R % Agilent <R
Mkrl 24.794 4 GHz Mkrl 24.988 5 GHz
Ref -58 dBm #Mtten 2 dB -67.22 dBm  Ref -50 dBm #Atten 2 dB -75.61 dBm
#Peak #hvg
Log Log
16 |10
dB/ B/
T
Marker | Marker
124.794400000 GHz 124.980500000 GHz
LoAv |-67.22 dBm PAvg |-75.01 dBm
WL 52 HL 52
53 FS 53 FS
A AA A AR
£(fx £
FTun FTun
Sp Swp
Start 21.808 B GHz Stop 25.006 B GHz Start 21.686 6 GHz Stop 25,086 § GHz
#Res BH 1 MHz VBK 3 MHz #5weep 82,46 ms (8192 pts) #Res BH 1 MHz YBH 3 MHz #Sweep 82,46 ms (8192 pts)
Plot 7.5.39 Spurious emission measurements in 25000 - 29000 MHz range at high carrier frequency
ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
¥ Agilent @ R # Agilent @ R
Mkrl 26.764 8 GHz Mkrl 26.749 7 GHz
Ref -58 dBm #Atten 2 dB -65.25 dBm  Ref -58 dBm #Arten 2 dB -71.93 dBm
#Peak #hvg
Log
16
dB/
126.704800000 GHz 126.74970080@ GHz
LoAv |-B65.25 dBm PAva |-71.99 dBm
HL 52 HL 52
53 FS 53 FS
A AR A AR
£ £t
FTun FTun
Sp Sup
Start 25.808 @ GHz Stop 29.008 @ GHz Start 25.086 6 GHz Stop 29.086 § GHz
#Res BH 1 MHz VBH 3 MHz #5neen 82,46 ms (8192 ptsy #Res BH 1 MHz YBH 3 MHz #Sweep §2.46 ms (3192 pts)
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Date(s):

Verdict: PASS
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Temperature: 24.2 °C

Air Pressure: 1007 hPa Relative Humidity: 39 % | Power Supply: 48VDC
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Plot 7.5.40 Spurious emission measurements in 29000 - 33000 MHz range at high carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
A Agilent o R % Agilent <R
Mkrl 32.764 6 GHz Mkrl 32.964 8 GHz

Ref =58 dBm Atten 10 dB —72.78 dBm_ Ref -56 dBm ftten 18 dB —50.11 dBm
#Peak #hvg
Log Log
16 10
dB/ dB/
0fst 5 OFfst
28 20 .
dB B

Marker uMarkermemmm

132.764600000 GHz
LsAv [-72.78 dBm

132.904800008 GHz
PAva [-8@.11 dBm

Wl g2 HL $2
53 F$ 33 FS
A AR A AA
£ £
FTun FTun
Swp Swp

Start 29.000 B GHz
#Res BH 1 MHz

Stop 33.000 @ GHz Start 29.000 6 GHz
#5weep 82,46 ms (8192 pts) #Res BH 1 MHz

Stop 33.698 8 GHz

UBH 3 MHz YBH 3 MHz #Sweep 82,46 ms (8192 pts)

Plot 7.5.41 Spurious emission measurements in 33000 - 37000 MHz range at high carrier frequency

ANTENNA CHAIN: 1
DETECTOR: Peak DETECTOR: Average
¥ Agilent @ R # Agilent @ R
Mhrl 36.952 4 GHz Merl 38.958 0 GHz
Ref -50 dBm Atcen 10 dB 69.73 dBm_ Ref ~58 cBn fiteen 16 dB ~76.82 dBm
#Peak #Avg

L

Marker

136.962400800 GHz

136.9580000008 GH=z

Lev [-69.73 dBm

PAve [-76.82 dBm

Wl 52 W1 52
53 FS 53 FS
A AR A AR
£(fx £0F):
FTun FTun
Swp Swp

Start 33.008 B GHz
#Res BH 1 MHz

Stop 37.090 B GHz Start 33.000 6 GHz
#5neen 82,46 ms (8192 ptsy #Res BH 1 MHz

Stop 37.688 8 GHz

VBH 3 MHz YBH 3 MHz #Sweep §2.46 ms (3192 pts)
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Verdict: PASS
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Plot 7.5.42 Spurious emission measurements in 37000 - 40000 MHz range at high carrier frequency

ANTENNA CHAIN: 1

DETECTOR: Peak DETECTOR: Average

A Agilent o R % Agilent <R

Mhrl 39.466 4 GHz Mkrl 39899 3 GHz

Ref ~50 dBm shtten 2 dB -72.77 dBm_ Ref -5 dBm #ftten 2 dB -79.87 dBn
#Peak #hvg
Log Log
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dB/ dB/
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o d é
iMarkerﬂmwmwwm

139.466400000 GHz

LsAv [-72.77 dBm

139.899300000 GHz
PAva [-79.87 dBm

Wl g2 HL $2
53 F$ 33 FS
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£ £
FTun FTun
Swp Swp

Start 37.000 B GHz
#Res BH 1 MHz

Stop 48.000 & GHz Start 37.000 6 GHz
#5weep 82,46 ms (8192 pts) #Res BH 1 MHz

Stop 40,698 B GHz

UBH 3 MHz YBH 3 MHz #Sweep 82,46 ms (8192 pts)
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Test specification: Section 15.247(d), Band edge emissions
Test procedure: 558074 D01 DTS Meas Guidance v01
Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1006 hPa Relative Humidity: 37 % | Power Supply: 48VDC
Remarks:
7.6 Band edge emissions at RF antenna connector
7.6.1 General
This test was performed to measure band edge emissions at RF antenna connector. Specification test limits are
given in Table 7.6.1.
Table 7.6.1 Band edge emission limits
Output power Assigned frequency, MHz Attenuation below carrier*, dBc
902.0 — 928.0
Peak 2400.0 — 2483.5 20.0
5725.0 — 5850.0
902.0 — 928.0
Averaged over a time interval 2400.0 — 2483.5 30.0
5725.0 — 5850.0
* - Band edge emission limit is provided in terms of attenuation below the peak of modulated carrier measured with
the same resolution bandwidth.
7.6.2 Test procedure
7.6.2.1 The EUT was set up as shown in Figure 7.6.1, energized normally modulated at the maximum data rate and its
proper operation was checked.
7.6.2.2 The EUT was adjusted to produce maximum available to end user RF output power at the lowest carrier frequency.
7.6.2.3 The spectrum analyzer span was set to capture the carrier frequency and associated modulation products. The
resolution bandwidth was set wider than 1 % of the frequency span.
7.6.2.4 The spectrum analyzer was set in max hold mode and allowed trace to stabilize. The highest emission level within
the authorized band was measured.
7.6.2.5 The maximum band edge emission and modulation product outside of the band were measured as provided in
Table 7.6.2 and associated plots and referenced to the highest emission level measured within the authorized
band.
7.6.2.6 The above procedure was repeated with the EUT adjusted to produce maximum RF output power at the highest

carrier frequency.

Figure 7.6.1 Band edge emission test setup

Spectrum
analyzer

EUT

A 4

Attenuator >
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: 558074 D01 DTS Meas Guidance v01

Test mode: Compliance —

Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1006 hPa Relative Humidity: 37 % | Power Supply: 48VDC
Remarks:

Table 7.6.2 Band edge emission test results

ASSIGNED FREQUENCY RANGE: 5725.0 — 5850.0 MHz

DETECTOR USED: Peak
MODULATION: QPSK / 64QAM
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
. Band edge Emission at Attenuation . .
AU Modulatlon/ emissio?], carrier, below carrier, Limit, Margin, Verdict
MHz Bit rate, Mbps dBm dBm dBc dBc dB
3.5 MHz BW, Low channel
5725.000 QPSK/4 -17.95 12.03 29.98 20.0 9.98 Pass
5725.000 64QAM/14 -17.10 12.41 29.52 20.0 9.52 Pass
3.5 MHz BW, High channel
5850.000 QPSK/4 -20.22 11.68 31.90 20.0 11.90 Pass
5850.000 64QAM/14 -19.79 11.96 31.75 20.0 11.75 Pass
5 MHz BW, Low channel
5725.000 QPSK/7 -21.54 9.05 30.59 20.0 10.59 Pass
5725.000 64QAM/23 -21.48 9.26 30.73 20.0 10.73 Pass
5 MHz BW, High channel
5850.000 QPSK/7 -20.70 8.98 29.68 20.0 9.68 Pass
5850.000 64QAM/23 -24.73 9.07 33.80 20.0 13.80 Pass
7 MHz BW, Low channel
5725.000 QPSK/8 -28.60 8.84 37.44 20.0 17.44 Pass
5725.000 64QAM/28 -20.53 8.86 29.39 20.0 9.39 Pass
7 MHz BW, High channel
5850.000 QPSK/8 -26.13 8.49 34.62 20.0 14.62 Pass
5850.000 64QAM/28 -29.62 8.71 38.33 20.0 18.33 Pass
10 MHz BW, Low channel
5725.000 QPSK/13 -36.23 6.41 42.64 20.0 22.64 Pass
5725.000 64QAM/46 -29.84 6.10 35.94 20.0 15.94 Pass
10 MHz BW, High channel
5850.000 QPSK/13 -38.63 5.93 44.56 20.0 24.56 Pass
5850.000 64QAM/46 -30.13 5.82 35.95 20.0 15.95 Pass

*- Margin = Attenuation below carrier — specification limit.

Reference numbers of test equipment used

[ HL3818 |

HL 3901

HL 4367 |

Full description is given in Appendix A.
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: 558074 D01 DTS Meas Guidance vO01

Test mode: Compliance —

Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1006 hPa Relative Humidity: 37 % | Power Supply: 48VDC
Remarks:

Plot 7.6.1 The highest band edge emission at low carrier frequency

Emission Bandwidth 3.5 MHz
Modulation / Bit rate QPSK /4 Mbps
% Agilent o R
a Mkrl -2.983 MHz
Ref 28 dBm Atten 16 dB -29.95 dB
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Start 5.720 088 GHz Stop 5.730 8 GHz
#Res BH 100 kHz YEH 3008 kHz #3ween 10 ms (GE1 pts)
Marker Trace Type i Axis Amplitude
1R 48] Freg E.727 983 GHz 12.83 dBm
la 48] Freg -2.983 MH=z -29.95 dB
2 1) Freg E.725 BBA GHz -17.95 dBEm

Plot 7.6.2 The highest band edge emission at low carrier frequency

Emission Bandwidth 3.5 MHz
Modulation / Bit rate 64QAM / 14 Mbps
% Agilent R
a Mkrl -2.983 MHz
Ref 20 dBm Atten 18 dB -29.52 dB
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B/ F |
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Markar Trace Type i Axiz Amplituda
iR < Freq 5.727 983 GHz 12.41 dBm
1a 1) Freq -2.983 MHz -20.52 dB
2 1) Freq 5.725 BAR GHz -17.18 dBn
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Section 15.247(d), Band edge emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012 Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1006 hPa Relative Humidity: 37 %

| Power Supply: 48VDC

Remarks:

Plot 7.6.3 The highest band edge emission at high carrier frequency

Emission Bandwidth 3.5 MHz
Modulation / Bit rate QPSK /4 Mbps
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Plot 7.6.4 The highest band edge emission at high carrier frequency

Emission Bandwidth 3.5 MHz
Modulation / Bit rate 64QAM / 14 Mbps
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2 48] Freg C.558 BBA GH=z -19.79 dBm
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Plot 7.6.5 The highest band edge emission at low carrier frequency
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Plot 7.6.6 The highest band edge emission at low carrier frequency
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Plot 7.6.7 The highest band edge emission at high carrier frequency
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Plot 7.6.8 The highest band edge emission at high carrier frequency

Emission Bandwidth 5 MHz
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Plot 7.6.9 The highest band edge emission at low carrier frequency
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Plot 7.6.10 The highest band edge emission at low carrier frequency
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Plot 7.6.11 The highest band edge emission at high carrier frequency
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Plot 7.6.12 The highest band edge emission at high carrier frequency

Emission Bandwidth 7 MHz
Modulation / Bit rate 64QAM / 28 Mbps
% Agilent R
a Mkrl 2.93 MHz
Ref 28 dBm Atten 10 dB -38.33 dB
#Peak 1R
Fa
5%9 MWWNJ\‘“”WWVM
&/ | |
Dffst '|I
3\ 5
o < ki o
Marker a 1 ey
-2.980000 MHz
LeAv (-38.33 dB
|
Y1 s2
Start 5.843 08 GHz Stop 5.855 @8 GHz
#Res BH 188 kHz YBH 388 kHz #Sweep 18 ms (681 pts)
Markar Trace Type i Axiz Amplituda
1R (1) Freq 5.847 B2 GHz 8.71 dBn
1a 1) Freq 2.98 MHz -38.33 dB
2 1y Freq £.850 B8 GHz -29.62 dBn

Page 97 of 131



Report ID: AIRRAD_FCC.23604.docx
Date of Issue: 24-Sep-12

! J
HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: 558074 D01 DTS Meas Guidance vO01

Test mode: Compliance —

Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1006 hPa Relative Humidity: 37 % | Power Supply: 48VDC
Remarks:

Plot 7.6.13 The highest band edge emission at low carrier frequency
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Plot 7.6.14 The highest band edge emission at low carrier frequency
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Plot 7.6.15 The highest band edge emission at high carrier frequency
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Plot 7.6.16 The highest band edge emission at high carrier frequency
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7.7 Peak spectral power density

7.7.1 General

This test was performed to measure the peak spectral power density at the transmitter RF antenna connector.
Specification test limits are given in Table 7.7.1.

Table 7.7.1 Peak spectral power density limits

Assigned frequency range,

Measurement bandwidth,

Peak spectral power density,

MHz kHz dBm
5725 — 5850 3.0 8.0
7.7.2  Test procedure
7.7.2.1 The EUT was set up as shown in Figure 7.7.1, energized and its proper operation was checked.
7.7.2.2 The EUT was adjusted to produce maximum available to end user RF output power.
7.7.2.3 The frequency span of spectrum analyzer was set to capture the entire 6 dB band of the transmitter, in peak hold
mode with resolution bandwidth set to 3.0 kHz, video bandwidth wider than resolution bandwidth, auto sweep time
and sufficient number of sweeps was allowed for trace stabilization. The spectrum lines spacing was verified to be
wider than 3 kHz. Otherwise the resolution bandwidth was reduced until individual spectrum lines were resolved
and the power of individual spectrum lines was integrated over 3 kHz band.
7.7.2.4 The peak of emission was zoomed with span set just wide enough to capture the emission peak area and sweep

time was set equal to span width divided by resolution bandwidth. Spectrum analyzer was set in peak hold mode,
sufficient number of sweeps was allowed for trace stabilization and peak spectral power density was measured as
provided in Table 7.7.2 and the associated plots.

Figure 7.7.1 Peak spectral power density test setup

Spectrum

EUT »  Attenuator >
analyzer
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Table 7.7.2 Peak spectral power density test results

ASSIGNED FREQUENCY:

5725 — 5850 MHz

MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 3 kHz
VIDEO BANDWIDTH: 10 kHz
ANTENNA GAIN: 16.5 dBi
NUMBER OF RF OUTPUTS: 4
Carrier frequency, | Spectrum analyzer External Cable loss, | Peak spectral power Limit*, Margin**, Verdict
MHz reading, dBm attenuation, dB dB dencity, dBm/3kHz dBm/3kHz dB
3.5 MHz channel spacing
BPSK
5726.75 -12.08 included included -12.08 -8.5 -3.58 Pass
5800.00 -11.80 included included -11.80 -8.5 -3.30 Pass
5848.25 -11.55 included included -11.55 -8.5 -3.05 Pass
64QAM
5726.75 -11.79 included included -11.79 -8.5 -3.29 Pass
5800.00 -12.59 included included -12.59 -8.5 -4.09 Pass
5848.25 -11.02 included included -11.02 -8.5 -2.52 Pass
5 MHz channel spacing
BPSK
5727.5 -11.77 included included -11.77 -8.5 -3.27 Pass
5800.0 -13.58 included included -13.58 -8.5 -5.08 Pass
5847.5 -13.74 included included -13.74 -8.5 -5.24 Pass
64QAM
5727.5 -11.72 included included -11.72 -8.5 -3.22 Pass
5800.0 -12.15 included included -12.15 -8.5 -3.65 Pass
5847.5 -13.76 included included -13.76 -8.5 -5.26 Pass
7 MHz channel spacing
BPSK
5726.5 -13.81 included included -13.81 -8.5 -5.31 Pass
5800.0 -15.08 included included -15.08 -8.5 -6.58 Pass
5846.5 -14.50 included included -14.50 -8.5 -6.00 Pass
64QAM
5726.5 -14.16 included included -14.16 -8.5 -5.66 Pass
5800.0 -14.20 included included -14.20 -8.5 -5.70 Pass
5846.5 -14.39 included included -14.39 -8.5 -5.89 Pass
10 MHz channel spacing
BPSK
5730 -14.38 included included -14.38 -8.5 -5.88 Pass
5800 -15.21 included included -15.21 -8.5 -6.71 Pass
5845 -14.71 included included -14.71 -8.5 -6.21 Pass
64QAM
5730 -13.65 included included -13.65 -8.5 -5.15 Pass
5800 -14.39 included included -14.39 -8.5 -5.89 Pass
5845 -13.83 included included -13.83 -8.5 -5.33 Pass

* - Limit = Peak spectral power density limit (dBm/3kHz) — (Antenna gain — 6) — 10*log(N) = 8 — 10.5 - 6 = -8.5 dBm,

where N=4 is number of outputs
** - Margin = Peak spectral power density — specification limit.

Reference numbers of test equipment used

[ HL3787 |

HL 3818 |

HL 3903 |

Full description is given in Appendix A.
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Plot 7.7.1 Peak spectral power density at low frequency within 6 dB band
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lot 7.7.2 Peak spectral power density at low frequency within 6 dB band
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Plot 7.7.3 Peak spectral power density at mid frequency within 6 dB band
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Plot 7.7.4 Peak spectral power density at mid frequency within 6 dB band
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Plot 7.7.5 Peak spectral power density at high frequency within 6 dB band
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Plot 7.7.6 Peak spectral power density at high frequency within 6 dB band
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Plot 7.7.7 Peak spectral power density at low frequency within 6 dB band
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Plot 7.7.8 Peak spectral power density at low frequency within 6 dB band
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Plot 7.7.9 Peak spectral power density at mid frequency within 6 dB band
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Plot 7.7.10 Peak spectral power density at mid frequency within 6 dB band
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Plot 7.7.11 Peak spectral power density at high frequency within 6 dB band
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Plot 7.7.12 Peak spectral power density at high frequency within 6 dB band
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Plot 7.7.13 Peak spectral power density at low frequency within 6 dB band
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Plot 7.7.14 Peak spectral power density at low frequency within 6 dB band
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Test specification:

Section 15.247(e), Peak power density

Test procedure:

ANSI C63.10-2009 section 6.11.2

Test mode:

Compliance

Date(s):

8/28/2012 - 8/29/2012

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1007 hPa

Relative Humidity: 47 %

| Power Supply: 48VDC

Remarks:

Plot 7.7.15 Peak spectral power density at mid frequency within 6 dB band
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Plot 7.7.16 Peak spectral power density at mid frequency within 6 dB band
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Section 15.247(e), Peak power density

Test procedure:

ANSI C63.10-2009 section 6.11.2

Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1007 hPa Relative Humidity: 47 % | Power Supply: 48VDC

Remarks:

Plot 7.7.17 Peak spectral power density at high frequency within 6 dB band
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Plot 7.7.18 Peak spectral power density at high frequency within 6 dB band
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Test specification:

Section 15.247(e), Peak power density

Test procedure:

ANSI C63.10-2009 section 6.11.2

Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1007 hPa Relative Humidity: 47 % | Power Supply: 48VDC

Remarks:

Plot 7.7.19 Peak spectral power density at low frequency within 6 dB band
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Plot 7.7.20 Peak spectral power density at low frequency within 6 dB band
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Test specification:

Section 15.247(e), Peak power density

Test procedure:

ANSI C63.10-2009 section 6.11.2

Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1007 hPa Relative Humidity: 47 % | Power Supply: 48VDC

Remarks:

Plot 7.7.21 Peak spectral power density at mid frequency within 6 dB band
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Plot 7.7.22 Peak spectral power density at mid frequency within 6 dB band
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Section 15.247(e), Peak power density

Test procedure:

ANSI C63.10-2009 section 6.11.2

Test mode: Compliance —
Date(s): 8/28/2012 - 8/29/2012 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1007 hPa Relative Humidity: 47 % | Power Supply: 48VDC

Remarks:

Plot 7.7.23 Peak spectral power density at high frequency within 6 dB band
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Plot 7.7.24 Peak spectral power density at high frequency within 6 dB band
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Test specification: Section 15.207(a), Conducted emission

Test procedure: ANSI| C63.4, Section 13.1.3

Test mode: Compliance —

Date(s): 8/30/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1007 hPa Relative Humidity: 39 % | Power Supply: 48VDC
Remarks:

7.8 Conducted emissions

7.8.1 General

This test was performed to measure common mode conducted emissions at the power port. Specification test limits
are given in Table 7.8.1.

Table 7.8.1 Limits for conducted emissions

Frequency, Class B limit, dB(uV)
MHz QP AVRG
0.15-0.5 66 - 56* 56 - 46*
0.5-5.0 56 46
5.0 - 30 60 50

* The limit decreases linearly with the logarithm of frequency.

7.8.2  Test procedure
7.8.2.1 The EUT was set up as shown in Figure 7.8.1 and associated photographs, energized and the performance check
was conducted.

7.8.2.2 The measurements were performed at power terminals with the LISN, connected to a spectrum analyzer in the
frequency range referred to in Table 7.8.2. Unused coaxial connector of the LISN was terminated with 50 Ohm.
Quasi-peak and average detectors were used throughout the testing.

7.8.2.3 The position of the device cables was varied to determine maximum emission level.
7.8.2.4 The worst test results (the lowest margins) were recorded in Table 7.8.2 and shown in the associated plots.

Figure 7.8.1 Setup for conducted emission measurements, table-top equipment

Shielded room

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

EMI receiver

EMI /\ EUT
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80 cm y
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Test specification:

Section 15.207(a), Conducted emission

Test procedure: ANSI| C63.4, Section 13.1.3

Test mode: Compliance

Date(s): 8/30/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1007 hPa Relative Humidity: 39 % | Power Supply: 48VDC
Remarks:

Table 7.8.2 Conducted emission test results
LINE: AC mains
EUT SET UP: TABLE-TOP
TEST SITE: SHIELDED ROOM

DETECTORS USED:
FREQUENCY RANGE:

PEAK / QUASI-PEAK / AVERAGE
150 kHz - 30 MHz

RESOLUTION BANDWIDTH: 9 kHz
Quasi-peak Average
Frequency, Peak — : — :
emission, Mez_isu_red Limit, Margin, Megsqred Limit, Margin, Line ID verdict
MHz dB(uV) emission, emission,
dB(nVv) dB(nVv) dB* dB(uV) dB(nVv) dB*
0.208430 47.72 45.53 63.33 -17.80 32.13 53.33 -21.20
0.595776 41.64 39.56 56.00 -16.44 31.30 46.00 -14.70
0.683110 42.33 39.79 56.00 -16.21 28.33 46.00 -17.67 L1 Pass
0.946754 43.21 41.27 56.00 -14.73 35.45 46.00 -10.55
1.216080 45.30 41.29 56.00 -14.71 31.09 46.00 -14.91
1.461648 41.71 39.67 56.00 -16.33 28.15 46.00 -17.85
0.209120 50.14 48.05 63.30 -15.25 32.70 53.30 -20.60
0.595466 41.38 39.21 56.00 -16.79 30.92 46.00 -15.08
0.664589 42.27 40.23 56.00 -15.77 30.94 46.00 -15.06 L2 Pass
0.664744 41.84 39.30 56.00 -16.70 31.09 46.00 -14.91
0.946666 42.03 39.61 56.00 -16.39 29.02 46.00 -16.98
1.205465 45.96 40.83 56.00 -15.17 29.29 46.00 -16.71
*- Margin = Measured emission - specification limit.
Reference numbers of test equipment used
| HLO163 | HLO787 | HL1425 | HL1513 | HL3612 |

Full description is given in Appendix A.
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Test specification:

Section 15.207(a), Conducted emission

Test procedure:

ANSI C63.4, Section 13.1.3

Test mode:

Compliance

Date(s):

8/30/2012 Verdict:

PASS

Temperature: 24.1 °C

Air Pressure: 1007 hPa

Relative Humidity: 39 %

| Power Supply: 48VDC

Remarks:

Plot 7.8.1 Conducted emission measurements
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Test specification:

Section 15.203, Antenna requirement

Test procedure:

Visual inspection

Test mode: Compliance —
Date(s): 8/30/2012 - 8/30/2012 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1007 hPa Relative Humidity: 39 % | Power Supply: 48VDC

Remarks:

7.9 Antennarequirements

The EUT was verified for compliance with antenna requirements. A transmitter shall be designed to ensure that no
antenna other than that furnished by the responsible party will be used with the device. It may be either
permanently attached or employs a unique antenna connector for every antenna proposed for use with the EUT.
This requirement does not apply to professionally installed transmitters.
The rationale for compliance with the above requirements was either visual inspection results or supplier
declaration. The summary of results is provided in Table 7.9.1.

Table 7.9.1 Antenna requirements

Requirement Rationale Verdict
The transmitter antenna is permanently attached NA
The transmitter employs a unique antenna connector NA Comply
The transmitter requires professional installation Supplier declaration
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8 APPENDIX A Test equipment and ancillaries used for tests

HL Description Manufacturer Model Ser. No. Last Cal./ | Due Cal./
No Check Check
0163 | LISN FCC/VDE/50 Ohm/50 uH + 5 Ohm, Electro-Metrics | ANS 25/2 | 1314 01-Jul-12 01-Jul-13
MIL-STD-461E, CISPR 16-1
0446 | Antenna, Loop, Active, 10 kHz - 30 MHz EMCO 6502 2857 03-Jul-12 03-Jul-13
0521 | EMI Receiver (Spectrum Analyzer) with Hewlett 8546A 3617A 29-Aug-11 | 29-Sep-12
RF filter section 9 kHz-6.5 GHz Packard 00319,
3448A002
53
0604 | Antenna BiconiLog Log-Periodic/T Bow- EMCO 3141 9611-1011 | 20-May-12 | 20-May-14
TIE, 26 - 2000 MHz
0768 | Antenna Standard Gain Horn,18-26.5 Quinstar QWH- 110 03-Feb-12 | 03-Feb-15
GHz, WR-42, 25 dB gain Technology 4200-BA
0769 | Antenna Standard Gain Horn, 26.5-40 Quinstar QWH- 112 03-Feb-12 | 03-Feb-15
GHz, WR28, 25 dB gain Technology 2800-BA
0787 | Transient Limiter 9 kHz-200 MHz Hewlett 11947A 3107A018 18-Oct-11 18-Oct-12
Packard 77
1424 | Spectrum Analyzer, 30 Hz- 40 GHz Agilent 8564EC 3946A002 | 25-Sep-11 | 25-Sep-12
Technologies 19
1425 | EMI Receiver, 9 kHz - 2.9 GHz, System: Agilent 8542E 3710A002 | 26-Aug-12 | 26-Aug-13
HL1426, HL1427 Technologies 22,
3705A002
04
1513 | Cable RF, 8 m, BNC/BNC Belden M17/167 1513 02-Sep-12 | 02-Sep-13
MIL-C-17
2432 | Antenna, Double-Ridged Waveguide Horn | EMC Test 3115 00027177 25-Nov-11 | 25-Nov-12
1-18 GHz Systems
2780 | EMC analyzer, 100 Hz to 26.5 GHz Agilent E7405A MY451024 | 09-Jul-12 09-Jul-13
Technologies 62
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 | 10-Jul-12 10-Jul-13
Technology 18404537 | 01
-JO
3612 | Cable RF, 17.5 m, N type-N type Teldor RG-214/U | NA 01-Dec-11 | 01-Dec-12
3787 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 19-Dec-11 | 19-Dec-12
10 dB, DC to 18 GHz S10W5+
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
3903 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner SUCOFLE | 1226/2A 08-Feb-12 | 08-Feb-13
1.5 m, SMA/SMA X 102A
4160 | Preamplifier, 0.1 to 18 GHz, Gain 25 dB, Agilent 87405C MY470105 | 08-Aug-12 | 08-Aug-13
N-type(f) in, N-type(m) out Technologies 94
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HL Description Manufacturer Model Ser. No. Last Cal./ | Due Cal./
No Check Check
4352 | Low Loss Armored Test Cable, MegaPhase NC29- 12025101 06-Jun-12 06-Mar-13

DC - 18 GHz, 6.2 m, N type-M/N type-M N1N1-244 | 002
4353 | Low Loss Armored Test Cable, MegaPhase NC29- 12025101 06-Jun-12 06-Mar-13
DC - 18 GHz, 6.2 m, N type-M/N type-M N1N1-244 | 003
4367 | Directional coupler, 1 GHz to 18 GHz, Tiger Micro- TGD- 01e- 17-Apr-12 17-Apr-14
10 dB, SMA Female Electronics A1101-10 | JSDEB805-
Institute 006
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9 APPENDIX B Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description Expanded uncertainty
Conducted carrier power at RF antenna connector Below 12.4 GHz: + 1.7 dB
12.4 GHz to 40 GHz: + 2.3 dB
Conducted emissions at RF antenna connector 9 kHz to 2.9 GHz: + 2.6 dB

2.9 GHzt0 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 to 40.0 GHz: + 4.8 dB

Occupied bandwidth +8.0%
Duty cycle, timing (Tx ON / OFF) and average factor measurements | +1.0 %
Conducted emissions with LISN 9 kHz to 150 kHz: £ 3.9 dB

150 kHz to 30 MHz: + 3.8 dB

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

Biconical antenna: £ 5.0 dB

Log periodic antenna: + 5.3 dB

Double ridged horn antenna: + 5.3 dB

Biconilog antenna: + 6.0 dB

Biconical antenna: + 5.7 dB

Log periodic antenna: + 6.0 dB

Double ridged horn antenna: + 6.0 dB

Vertical polarization

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 15: 2011 Radio Frequency Devices

558074 D01 DTS Meas FCC Guidance for Performing Compliance Measurements on Digital Transmission
Guidance v01, 1/18/2012 Systems (DTS) Operating Under §15.247

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 C63.10: 2009 American National Standard for Testing Unlicensed Wireless Devices
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12 APPENDIX E Test equipment correction factors

Correction factor
Line impedance stabilization network
Model ANS-25/2, Electro-Metrics, HL 0163

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

The correction factor in dB is to be added to meter readings of an interference analyzer
or a spectrum analyzer.
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Antenna factor
Active loop antenna
Model 6502, S/N 2857, HL 0446

Frequency, Magnetic antenna factor, Electric antenna factor,
MHz dB dB
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 9.8
0.750 -41.9 9.7
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 10.2
4.000 -41.4 10.1
5.000 -41.5 10.1
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(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in
dB(uVv/m).
Antenna factor
Standard gain horn antenna
Quinstar Technology
Model QWH
Ser.No.112, HL 0768, HL 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 strength in dB(uV/m).
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Antenna factor
Biconilog antenna EMCO Model 3141
Ser.No.1011, HL 0604

Frequency, | Antenna factor, Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m) MHz dB(1/m)
26 7.8 580 20.6 1320 27.8
28 7.8 600 21.3 1340 28.3
30 7.8 620 21.5 1360 28.2
40 7.2 640 21.2 1380 27.9
60 71 660 21.4 1400 27.9
70 8.5 680 21.9 1420 27.9
80 9.4 700 22.2 1440 27.8
90 9.8 720 22.2 1460 27.8
100 9.7 740 22.1 1480 28.0
110 9.3 760 22.3 1500 28.5
120 8.8 780 22.6 1520 28.9
130 8.7 800 22.7 1540 29.6
140 9.2 820 22.9 1560 29.8
150 9.8 840 23.1 1580 29.6
160 10.2 860 23.4 1600 29.5
170 10.4 880 23.8 1620 29.3
180 10.4 900 241 1640 29.2
190 10.3 920 241 1660 29.4
200 10.6 940 24.0 1680 29.6
220 11.6 960 241 1700 29.8
240 12.4 980 24.5 1720 30.3
260 12.8 1000 24.9 1740 30.8
280 13.7 1020 25.0 1760 31.1
300 14.7 1040 25.2 1780 31.0
320 15.2 1060 25.4 1800 30.9
340 15.4 1080 25.6 1820 30.7
360 16.1 1100 25.7 1840 30.6
380 16.4 1120 26.0 1860 30.6
400 16.6 1140 26.4 1880 30.6
420 16.7 1160 27.0 1900 30.6
440 17.0 1180 27.0 1920 30.7
460 17.7 1200 26.7 1940 30.9
480 18.1 1220 26.5 1960 31.2
500 18.5 1240 26.5 1980 31.6
520 19.1 1260 26.5 2000 32.0
540 19.5 1280 26.6
560 19.8 1300 27.0

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

Date of Issue: 24-Sep-12

Frequency, Antenna factor.
MHz dB(1/m)
1000.0 24.7
1500.0 25.7
2000.0 27.8
2500.0 28.9
3000.0 30.7
3500.0 31.8
4000.0 33.0
4500.0 32.8
5000.0 34.2
5500.0 34.9
6000.0 35.2
6500.0 35.4
7000.0 36.3
7500.0 37.3
8000.0 37.5
8500.0 38.0
9000.0 38.3
9500.0 38.3
10000.0 38.7
10500.0 38.7
11000.0 38.9
11500.0 39.5
12000.0 39.5
12500.0 39.4
13000.0 40.5
13500.0 40.8
14000.0 41.5
14500.0 413
15000.0 40.2
15500.0 38.7
16000.0 38.5
16500.0 39.8
17000.0 41.9
17500.0 45.8
18000.0 49.1

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field strength in dB(uV/m).
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Cable loss
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Cable coaxial, RG-214/U, N type-N type, 17 m

Teldor, HL 3612

Frequency, MHz Cabl(;a loss,
B

0.1 0.05
05 0.07

1 0.10

3 0.22

5 0.29
10 0.39
30 0.68
50 0.90
100 1.27
150 1.58
200 1.80
250 212
300 236
350 2.60
400 2.82
450 2.99
500 3.23
550 3.40
600 3.56
650 371
700 3.90
750 4.04
800 423
850 439
900 455
950 4.65
1000 279
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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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Cable loss
Microwave Cable Assembly, Huber-Suhner, 40 GHz, 1.5 m, SMA-SMA, S/N 1226/2A
HL 3903
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB
10 -0.02 9500 1.84 21000 2.98
100 0.15 10000 1.86 22000 3.07
500 0.38 10500 1.93 23000 3.13
1000 0.56 11000 1.99 24000 3.21
1500 0.69 11500 2.04 25000 3.26
2000 0.82 12000 2.10 26000 3.48
2500 0.90 12500 2.15 27000 3.44
3000 0.98 13000 2.21 28000 3.53
3500 1.06 13500 2.25 29000 3.59
4000 1.1 14000 2.29 30000 3.66
4500 1.17 14500 2.34 31000 3.70
5000 1.24 15000 2.36 32000 3.79
5500 1.32 15500 2.40 33000 3.88
6000 1.40 16000 2.45 34000 3.94
6500 1.50 16500 2.48 35000 3.91
7000 1.56 17000 2.56 36000 4.05
7500 1.62 17500 2.58 37000 4.22
8000 1.68 18000 2.60 38000 4.25
8500 1.74 19000 2.84 39000 4.27
9000 1.78 20000 2.88 40000 4.33
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Low Loss Armored Test Cable, MegaPhase, 18 GHz, 6.2 m, N type-M/N type-M,
NC29-N1N1-244S/N 12025101 002,

Cable loss
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HL 4352
Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB

50 0.20 9000 2.81
100 0.28 9500 2.89
300 0.49 10000 3.00
500 0.63 10500 3.07
1000 0.90 11000 3.15
1500 1.10 11500 3.23
2000 1.28 12000 3.30
2500 1.44 12500 3.38
3000 1.57 13000 3.47
3500 1.71 13500 3.55
4000 1.85 14000 3.61
4500 1.95 14500 3.68
5000 2.05 15000 3.76
5500 2.14 15500 3.86
6000 2.27 16000 3.92
6500 2.38 16500 3.97
7000 2.47 17000 4.03
7500 2.58 17500 4.10
8000 2.65 18000 4.18
8500 2.74
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Low Loss Armored Test Cable, MegaPhase, 18 GHz, 6.2 m, N type-M/N type-M,
NC29-N1N1-244S/N 12025101 003,

Cable loss
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HL 4353
Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB
50 0.20 9000 2.71
100 0.27 9500 2.81
300 0.47 10000 2.90
500 0.61 10500 2.97
1000 0.87 11000 3.06
1500 1.07 11500 3.13
2000 1.24 12000 3.20
2500 1.39 12500 3.26
3000 1.53 13000 3.34
3500 1.65 13500 3.39
4000 1.77 14000 3.47
4500 1.89 14500 3.54
5000 1.99 15000 3.62
5500 2.07 15500 3.69
6000 2.20 16000 3.76
6500 2.30 16500 3.83
7000 2.39 17000 3.86
7500 2.51 17500 3.94
8000 2.58 18000 4.02
8500 2.65
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13 APPENDIX F

A

AC
A/m
AM
AVRG
cm

dB
dBm
dB(nV)
dB(uV/m)
dB(pA)
DC
EIRP
ERP
EUT

F

GHz
GND

H

HL

Hz

k

kHz
LO

m

MHz
min

ms
us

NA
NB
OATS

PM
PS
ppm
QP
RE
RF
rms
Rx

Tx

wWB

Abbreviations and acronyms

ampere

alternating current

ampere per meter

amplitude modulation

average (detector)

centimeter

decibel

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

equivalent isotropically radiated power
effective radiated power
equipment under test
frequency

gigahertz

ground

height

Hermon laboratories

hertz

kilo

kilohertz

local oscillator

meter

megahertz

minute

millimeter

millisecond

microsecond

not applicable

narrow band

open area test site

Ohm

pulse modulation

power supply

part per million (10°®)
quasi-peak

radiated emission

radio frequency

root mean square

receive

second

temperature

transmit

volt

wideband
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