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1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Cardo Systems Inc.

100 High Tower Blvd, Pittsburgh, PA 15205, USA
001 412-788-4533

001 412 788-0270

nir@cardosystems.com

Mr. Nir Costa

2 Equipment under test attributes

Product name:
Product type:
Model(s):

Serial number:
Hardware version:
Software release:
Receipt date

Bluetooth headset
Transceiver
SRCS

R143R144

1.0

1.0

27-Jun-14

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):

Cardo Systems Inc.

100 High Tower Blvd, Pittsburgh, PA 15205, USA
001 412-788-4533

001 412 788-0270

nir@cardosystems.com

Mr. Nir Costa

25827

Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

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

27-Jun-14
24-Aug-14

FCC Part 15, subpart C, §15.247 (FHSS) and subpart B;
RSS-210 Issue 8:2010, Annex 8; RSS-Gen issue 3, ICES-003 issue 5:2012
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5 Tests summary

Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test Status

Transmitter characteristics

FCC section 15.247(a)1 / RSS-210 section A8.1(a), The 20 dB bandwidth Pass

FCC section 15.247(a)1 / RSS-210 section A8.1(b), Frequency separation Pass

FCC section 15.247(a)1 / RSS-210 section A8.1(d), Number of hopping frequencies Pass

FCC section 15.247(a)1 / RSS-210 section A8.1(d), Average time of occupancy Pass

FCC section 15.247(b) / RSS-210 section A8.4(2), Peak output power Pass

FCC section 15.247(i)/ RSS-Gen, section 5.5, RF exposure Exhibit
provided in
documentation
for Application

FCC section 15.247(d) / RSS-210 section A8.5, Emissions at band edges Pass

FCC section 15.247(d)/ RSS-210 section A8.5, Radiated spurious emissions Pass

FCC section 15.203 / RSS-Gen, section 7.1.2, Antenna requirements Pass

FCC section 15.207(a)/ RSS-Gen, section 7.2.4, Conducted emission Pass

RSS-Gen, Section 4.6.1, 99% emission occupied bandwidth Measured

Unintentional emissions

FCC section 15.107/ ICES-003, Section 6.1 class B, Conducted emission at AC power port Pass

FCC section 15.109 / RSS-Gen section 6.1, ICES-003, Section 6.2 class B, Radiated emission 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

Mr. S. Samokha, test engineer
Tested by:
Mr. V. Einem, test engineer

August 24, 2014

Reviewed by: | Mrs. M. Cherniavsky, certification engineer

September 17, 2014 e

Approved by: | Mr. M. Nikishin, EMC and Radio group manager

October 2, 2014 %%/
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6.2

6.3

EUT description

General information

Report ID: CARRAD_FCC.25827.docx

Date of Issue: 17-Sep-14

The EUT is a Bluetooth headset, technology compliant with Bluetooth ™ Ver 3.0 + EDR class 1.

Test configuration

EUT

Internal
battery

Integral
antenna

Changes made in the EUT

No changes were implemented in the EUT during testing.
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

B A P

6.4 Transmitter characteristics

Type of equipment

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

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

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

Intended use Condition of use
fixed Always at a distance more than 2 m from all people
mobile Always at a distance more than 20 cm from all people
X portable May operate at a distance closer than 20 cm to human body

Assigned frequency range 2400 - 2483.5 MHz

Operating frequency range 2402 — 2480 MHz

RF channel spacing_] 1 MHz
Maximum rated output power | Peak output power 7.16 dBm
X No
continuous variable
Is transmitter output power variable? stgpped V?”ab'e dB
Yes with stepsize
minimum RF power dBm
maximum RF power dBm
Antenna connection
. . . with temporary RF connector

unique coupling standard connector X integral X without temporary RF connector
Antenna/s technical characteristics
Type Manufacturer Model number Gain
Printed Cardo Systems, Inc. NA 0 dBi
Transmitter aggregate data ratels | 1 Mbps | 2 Mbps
Modulation | GFSK | DQPSK
Modulating test signal (baseband) PRBS
Transmitter power source
X Battery Nominal rated voltage 4.2VDC | Battery type Li Polymer

DC Nominal rated voltage VDC

AC mains Nominal rated voltage VAC | Frequency
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

HERMON LABORATORIES

Test specification: Section 15.247(a)1, RSS-210 section A8.1(a), 20 dB bandwidth
Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date(s): 20-Jul-14 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1005 hPa Relative Humidity: 44 % | Power Supply: Battery
Remarks:
7 Transmitter tests according to 47CFR part 15 subpart C and RSS-210

requirements
71 20 dB bandwidth
711 General

This test was performed to measure the 20 dB bandwidth of the transmitter hopping channel. Specification test

limits are given in Table 7.1.1.

Table 7.1.1 The 20 dB bandwidth limits
Assigned frequency, MHz Maximum bandwidth, kHz Modulation envelope reference points*, dBc
902.0 — 928.0 250
2400.0 — 2483.5 NA 20
5725.0 — 5850.0 1000

* - Modulation envelope reference points provided in terms of attenuation below the peak of modulated carrier.
71.2 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 at maximum data rate.
7.1.2.3 The transmitter bandwidth was measured with spectrum analyzer as frequency delta between reference points on

modulation envelope and provided in Table 7.1.2 and associated plot.
7.1.2.4 The test was repeated for each data rate and each modulation format.

Figure 7.1.1 The 20 dB bandwidth test setup

EUT : | Spectrum
EUT Receive analyzer
antenna antenna
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HERMON LABORATORIES

Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(a)1, RSS-210 section A8.1(a), 20 dB bandwidth

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Date(s): 20-Jul-14 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1005 hPa Relative Humidity: 44 % | Power Supply: Battery
Remarks:

Table 7.1.2 The occupied bandwidth test results

ASSIGNED FREQUENCY BAND:

2400.0 — 2483.5 MHz

DETECTOR USED: Peak

SWEEP TIME: Auto

VIDEO BANDWIDTH: = RBW

MODULATING SIGNAL: PRBS

FREQUENCY HOPPING: Disabled

Carrier frequency, Type of Data rate, | Symbol rate, | 20 dB bandwidth, Limit, Margin, Verdict

MHz modulation Mbps Msymbols/s kHz kHz kHz
2402 GFSK 1.0 1.0 872.896 NA NA NA
2441 GFSK 1.0 1.0 835.554 NA NA NA
2480 GFSK 1.0 1.0 913.856 NA NA NA
2402 DQPSK 3.0 2.0 1315.00 NA NA NA
2441 DQPSK 3.0 2.0 1292.00 NA NA NA
2480 DQPSK 3.0 2.0 1283.00 NA NA NA

ASSIGNED FREQUENCY BAND: 2400.0 — 2483.5 MHz

DETECTOR USED: Peak

SWEEP TIME: Auto

VIDEO BANDWIDTH: = RBW

MODULATING SIGNAL: PRBS

FREQUENCY HOPPING: Disabled

Carrier frequency, Type of Data rate, | Symbol rate, 99% bandwidth, Limit, Margin, Verdict

MHz modulation Mbps Msymbols/s kHz kHz kHz
2402 GFSK 1.0 1.0 831.452 NA NA NA
2441 GFSK 1.0 1.0 848.796 NA NA NA
2480 GFSK 1.0 1.0 849.312 NA NA NA
2402 DQPSK 3.0 2.0 1264.10 NA NA NA
2441 DQPSK 3.0 2.0 1258.60 NA NA NA
2480 DQPSK 3.0 2.0 1250.50 NA NA NA

Reference numbers of test equipment used

[ HL0337 | HL3818 | HL4274 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(a)1, RSS-210 section A8.1(a), 20 dB bandwidth

Test procedure:

Public notice DA 00-705

Test mode: Compliance .
Date(s): 20-Jul-14 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1005 hPa Relative Humidity: 44 % | Power Supply: Battery

Remarks:

Plot 7.1.1 The occupied bandwidth test result at low frequency, GFSK modulation

45 Agilent

Ref -28 dBm Atten 18 dB

¢ R

#Peak

Log
1@

dB/

>4

LaAw

WL 52

Center 2.487 000 GHz
#Res BH 18 kHz #BH 388 kHz

Occupied Bandwidth
831.4526 kHz

Transmit Freq Error  -9.969 kHz
% dB Bandwidth 872.896 kHz*

Span 3 MHz
#3weep 5 5 (BBL prs)

Occ EH % Pur 9988 7
® B -20.00 JB

Plot 7.1.2 The occupied bandwidth test result at mid frequency, GFSK modulation

45 Agilent

Ref 28 dBm Atten 18 dB

@R

#Peak

Log

18
dB/

4

LA

HL §2

Center 2.441 000 GHz  ~
#Res BH 10 kHz #YBH 308 kHz

Occupied Bandwidth
848.7962 kHz

Transmit Freq Error  -24.911 kHz
% B Bandwidth 835.554 kHz*

Span 3 MHz
#Sneep 5 35 (6A1 prs)

Occ BH ¥ Pur 99.68 7%
x dB -20.00 dB
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HERMON LABORATORIES

Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(a)1, RSS-210 section A8.1(a), 20 dB bandwidth

Test procedure:

Public notice DA 00-705

Test mode: Compliance .
Date(s): 20-Jul-14 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1005 hPa Relative Humidity: 44 % | Power Supply: Battery

Remarks:

Plot 7.1.3 The occupied bandwidth test result at high frequency, GFSK modulation

45 Agilent

Ref -28 dBm Atten 18 dB

¢ R

#Peak

Log
1@

dB/

LaAw

WL 52

Center 2,480 GO GHz
#Res BH 10 kHz #\VBH 308 kHz

Occupied Bandwidth
849.3129 kHz

Transmit Freq Error  -21.726 kHz
% dB Bandwidth 913.856 kHz*

Span 3 MHz
#3weep 5 5 (BBL prs)

Occ EH % Pur 9988 7
® B -20.00 JB

Plot 7.1.4 The occupied bandwidth test result at low frequency, DQPSK modulation

5 Agilent

Ref 20 dBm Atten 18 dB

@R

#Peak

Log
1@

dB/

¢

LaPv

HL $2

Center 2.482 006 GHz
#Res BH 15 kHz #YBH 308 kHz

Occupied Bandwidth
1.2641 MHz

Transmit Freq Error  -13.753 kHz
% ¢B Bandwidth 1.315 MHzx

Span 3 MHz
#Sweep 5 5 (681 pts)

Occ BH % Pwr 99.68 7
% dB -20.00 dB
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HERMON LABORATORIES

Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(a)1, RSS-210 section A8.1(a), 20 dB bandwidth

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Date(s):

20-Jul-14

Verdict: PASS

Temperature: 23.2 °C

Air Pressure: 1005 hPa

Relative Humidity: 44 %

| Power Supply: Battery

Remarks:

Plot 7.1.5 The occupied bandwidth test result at mid frequency, DQPSK modulation

45 Agilent

Ref -28 dBm Atten 18 dB

¢ R

#Peak

Log
1@

dB/

LaAw

WL 52

Center 2.441 BO@ GHz
#Hes BH 15 kHz

Occupied Bandwidth

#JBH 308 kHz

1.2586 MHz
Transmit Freq Error  -32.457 kHz
Occupied Bandwidth 1.292 MHzx

B Span 3 MHz
#3weep 5 5 (BBL prs)

Occ EH % Pur 9988 7
® B -20.00 JB

Plot 7.1.6 The occupied bandwidth test result at high frequency, DQPSK modulation

5 Agilent

Ref 20 dBm Atten 18 dB

@R

#Peak

Log

18
dB/

LaPv

HL $2

Center 2.480 008 GHz
#Res BH 15 kHz

Occupied Bandwidth

#YBH 308 kHz

1.2505 MHz
Transmit Freq Error  -31.492 kHz
Occupied Bandwidth 1.283 MHz*

B Span 3 MHz
#Sweep 5 5 (681 pts)

Occ BH % Pwr 99.68 7
% dB -20.00 dB
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

HERMON LABORATORIES

Test specification: Section 15.247(a)1, RSS-210 section A8.1(b), Frequency separation

Test procedure: Public notice DA 00-705

Test mode: Compliance

Date(s): 20-Jul-14 Verdict: PASS

Air Pressure: 1005 hPa

Temperature: 23.2 °C Relative Humidity: 44 % | Power Supply: Battery

Remarks:

7.2
7.2

Carrier frequency separation

General

This test was performed to measure frequency separation between the peaks of adjacent channels. Specification
test limits are given in Table 7.2.1.

Table 7.2.1 Carrier frequency separation limits

Assigned frequency range, Carrier frequency separation

MHz

Output power 30 dBm

Output power 21 dBm

902.0 — 928.0

2400.0 — 2483.5

5725.0 — 5850.0

25 kHz or 20 dB bandwidth of the
hopping channel,
whichever is greater

25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel,
whichever is greater

7.2.2
7.2.21

Test procedure
The EUT was set up as shown in Figure 7.2.1, energized with frequency hopping function enabled and its proper
operation was checked.

The spectrum analyzer span was set to capture the carrier frequency and both of adjacent channels, the lower and
the higher. The resolution bandwidth was set wider than 1 % of the frequency span.

The spectrum analyzer was set in max hold mode and allowed trace to stabilize.

The frequency separation between the peaks of adjacent channels was measured as provided in Table 7.2.2 and
the associated plots.

7.2.2.2

7223
7224

Figure 7.2.1 Carrier frequency separation test setup

EUT | Spectrum
EUT Receive analyzer
antenna antenna
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HERMON LABORATORIES

Report ID: CARRAD_FCC.25827.docx

Date of Issue: 17-Sep-14

Test specification:

Section 15.247(a)1, RSS-210 section A8.1(b), Frequency separation

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Date(s):

20-Jul-14

Verdict:

PASS

Temperature: 23.2 °C

Air Pressure: 1005 hPa

Relative Humidity: 44 %

| Power Supply: Battery

Remarks:

Table 7.2.2 Carrier frequency separation test results

ASSIGNED FREQUENCY BAND:

2400 -2483.5 MHz

MODULATING SIGNAL: PRBS
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 2 1% of the span
VIDEO BANDWIDTH: = RBW
FREQUENCY HOPPING: Enabled
MODULATION: GFSK
Carrier frequency separation, kHz Limit, kHz Margin* Verdict
999.999 913.0 86.999 Pass
MODULATION: DQPSK
Carrier frequency separation, kHz Limit**, kHz Margin* Verdict
1012.82 877.0 135.82 Pass

* - Margin = Carrier frequency separation — specification limit.
** - Limit (output power no greater than 125 mW) = OBW x 2/3 =1315.0 kHz x 2/3 = 877.0 kHz.

Reference numbers of test equipment used

HL0337 | HL4274

HL 4360 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(a)1, RSS-210 section A8.1(b), Frequency separation

Test procedure:

Public notice DA 00-705

Test mode: Compliance .
Date(s): 20-Jul-14 Verdict: PASS
Temperature: 23.2 °C Air Pressure: 1005 hPa Relative Humidity: 44 % | Power Supply: Battery

Remarks:

Plot 7.2.1 Carrier frequency separation, GFSK modulation

RBW 30 kHz Delta 1 [T1 ]
VBW 100 kHz 0.14 dB
Ref -20 dBm Att 10 dB SWT 20 ms 999.999999990 kHz
-20 Markdr 1 [T1[]
1 1 29.32 dBm

A 2.401974359 ,GH,

TN CREP
, Mﬂ g AN

F--90-

f--100

f-110
2

-120
Center 2.403 GHz 400 kHz/ Span 4 MHz

Date: 27.JUL.2014 11:20:37

Plot 7.2.2 Carrier frequency separation, DQPSK modulation

RBW 100 kHz Delta 1 [T1 ]

VBW 300 kHz 0.38 dB
Ref -20 dBm Att 10 dB SWT 5 ms 1.012820513 MHz
-20 Markdr 1 [T1]1
N -29.91 dBm
L_s0 v 2.401974350 4GHY
A V"”WW/VW’N/I \”“[Vv/er o W*“ﬂLﬁW/JMf
/*r/\,«« ~2¢.23 dB
X 40 / 44 358C 349 Kk
t--s0
F-60
F-70
-
f-100
f-110
T2
-120
Center 2.403 GHz 400 kHz/ Span 4 MHz

Date: 27.JUL.2014 13:00:16
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

HERMON LABORATORIES

Test specification: Section 15.247(a)1, RSS-210 section A8.1(c),Number of hopping frequencies
Test procedure: Public notice DA 00-705

Test mode: Compliance _—

Date(s): 20-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1007 hPa Relative Humidity: 45 % | Power Supply: Battery
Remarks:

7.3 Number of hopping frequencies

7.31 General

This test was performed to calculate the number of hopping frequencies used by the EUT. Specification test limits
are given in Table 7.3.1.

Table 7.3.1 Minimum number of hopping frequencies

Assigned frequency range, MHz Number of hopping frequencies
50 (if the 20 dB bandwidth is less than 250 kHz)

902.0 - 928.0 25 (if the 20 dB bandwidth is 250 kHz or greater)
2400.0 — 24835 15
5725.0 — 5850.0 75

7.3.2 Test procedure
7.3.2.1 The EUT was set up as shown in Figure 7.3.1, energized with frequency hopping function enabled and its proper
operation was checked.

7.3.2.2 |nitially the spectrum analyzer span was set equal to frequency band of operation and the resolution bandwidth was
set wider than 1 % of the frequency span. If the separate hopping channels were not clearly resolved the frequency
band of operation was broken to sections and the resolution bandwidth was set wider than 1 % of the frequency
span of each section.

7.3.2.3 The spectrum analyzer was set in max hold mode and allowed trace to stabilize.
7.3.2.4 The number of frequency hopping channels was calculated as provided in Table 7.3.2 and associated plots.

Figure 7.3.1 Hopping frequencies test setup

EUT | Spectrum

EUT Receive analyzer
antenna antenna
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HERMON LABORATORIES

Report ID: CARRAD_FCC.25827.docx

Date of Issue: 17-Sep-14

Test specification:

Section 15.247(a)1, RSS-210 section A8.1(c),Number of hopping frequencies

Test procedure:

Public notice DA 00-705

Test mode: Compliance _—

Date(s): 20-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1007 hPa Relative Humidity: 45 % | Power Supply: Battery
Remarks:

ASSIGNED FREQUENCY BAND:

Table 7.3.2 Hopping frequencies test results

2400-2483.5 MHz

MODULATING SIGNAL: PRBS
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: = 1% of the span
VIDEO BANDWIDTH: = RBW
FREQUENCY HOPPING: Enabled
MODULATION: GFSK
BIT RATE: 1 Mbps
Number of hopping frequencies Minimum number of hopping frequencies Margin* Verdict
79 15 -64 Pass
MODULATION: DQPSK
BIT RATE: 2 Mbps
Number of hopping frequencies Minimum number of hopping frequencies Margin* Verdict
79 15 -64 Pass

* - Margin = Number of hopping frequencies — Minimum number of hopping frequencies.

Reference numbers of test equipment used

HL 3818 | |

Full description is given in Appendix A.
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

HERMON LABORATORIES

Test specification: Section 15.247(a)1, RSS-210 section A8.1(c),Number of hopping frequencies

Test procedure: Public notice DA 00-705

Test mode: Compliance Verdict: PASS

Date(s): 20-Aug-14

Temperature: 25 °C Air Pressure: 1007 hPa Relative Humidity: 45 % | Power Supply: Battery

Remarks:

Plot 7.3.1 Number of hopping frequencies, GFSK modulation, 30 channels

® RBW 1 MHz Marker 4 [T1 ]
VBW 300 kHz -20.29 dBm
Ref 0O dBm Att 25 dB SWT 5 ms 2.430888577 GHz
) Markdr 1 [T1]]
19.41 dBm
L_10 2.401979769 GHz
2 3 Markdr 2 [T1(]
1 RV R Y ¥ -16.91 dBm
4 .
| et WD gy 2 elRr PR
a i ')
ﬂﬁﬁﬁgrkbr 3 [T1[]
Miﬂwﬂ -17.30 dBm
- ¥ f 209 s—oft
VVVVVV’(J Deltd 1 [T1
.17 d
40 T-010615385 HW
I--50
3DB
f~-60- D
t-70
I--s0
I-90
F2
-100
Center 2.44175 GHz 8.35 MHz/ Span 83.5 MHz

Date: 23.JUL.2014 14:09:53

Plot 7.3.2 Number of hopping frequencies, GFSK modulation, 30 channels

® RBW 1 MHz Marker 1 [T1 ]
VBW 300 kHz -20.29 dBm
Ref 0 dBm Att 25 dB SWT 5 ms 2.430883615 GHz
0 Markdr 2 [T1]1
-2¢.54 dBm
Y 2.440924635 GHz
Markgqr 3 [T1(]
| -32.17 dBm
1 3
ViEn VWNN\WWWW‘,WVW{\"V 4k e
h L Al
W 2| nﬁﬁﬁgrk ra [T1] v
. M4Jf 21.70 dgm
Deltg 1 [T1 ]
.06 d
-40 47-89323(769 Mww
F--50
DB
t--60
t-70
[--80
[--90
F2
-100
Center 2.44175 GHz 8.35 MHz/ Span 83.5 MHz

Date: 23.JUL.2014 14:11:48

Page 17 of 136



HERMON LABORATORIES

Report ID: CARRAD_FCC.25827.docx
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Test specification:

Section 15.247(a)1, RSS-210 section A8.1(c),Number of hopping frequencies

Test procedure:

Public notice DA 00-705

Test mode: Compliance _—

Date(s): 20-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1007 hPa Relative Humidity: 45 % | Power Supply: Battery
Remarks:

Plot 7.3.3 Number of hopping frequencies, GFSK modulation, 19 channels

®

Date:

RBW 1 MHz Marker 3 [T1 ]

VBW 300 kHz -20.89 dBm
Ref 0 dBm Att 25 dB SWT 5 ms 2.480132167 GHz
o Markdr 1 [T1[]
21.70 dBm
L_10 2.46112%$603 GHz
Markdr 2 [T1[]
1 2 -19.50 gBm
|t WM Mg, p 3 -5
] A0

-3

¥ o [0 1 ]
M{M .47 dB
- YVVVVVvWJJV =qs-rsseriony My

:

F2
-100

Center 2.44175 GHz 8.35 MHz/ Span 83.5 MHz

23.JUL.2014 14:13:14

Plot 7.3.4 Number of hopping frequencies, DQPSK modulation, 30 channels

Date:

RBW 1 MHz Marker 4 [T1 ]
VBW 300 kHz -22.10 dBm
Ref 0 dBm Att 25 dB SWT 5 ms 2.432036058 GHz
o Markdr 1 [T1]]
-2¢.92 dBm
b1 2.402000000 GHz
Markdr 2 [T1(]
1 2 S -18.08 dBm
L " AT 4 e
v
g ApnNRFEVr X REN N
pfff 18.56 dBm
-30 u\vyvhv o 42203905 -K
40 k
--50:
DB
[--60-
t--70:
[--80:
--90:
F2
-100
Center 2.44175 GHz 8.35 MHz/ Span 83.5 MHz

23.JUL.2014 14:21:26
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Test specification: Section 15.247(a)1, RSS-210 section A8.1(c),Number of hopping frequencies
Test procedure: Public notice DA 00-705

Test mode: Compliance _—

Date(s): 20-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1007 hPa Relative Humidity: 45 % | Power Supply: Battery
Remarks:

Plot 7.3.5 Number of hopping frequencies, DQPSK modulation, 30 channels

® RBW 1 MHz Marker 4 [T1 ]
VBW 300 kHz -22.19 dBm

Ref 0 dBm Att 25 dB SWT 5 ms 2.461902244 GHz
o Markdr 1 [T1[]

22.26 dBm
2.432133814 cHz|IEN
Markdr 2 [T1[]
NI -2§.56 dBm
vaxH A MAWA, 1 4 44 "

- N - T RATRAN
Tz , R'kar 3 [T1 1
) -32.14 dgm

|

-

F2

-100

Center 2.44175 GHz 8.35 MHz/ Span 83.5 MHz

Date: 23.JUL.2014 14:22:47

Plot 7.3.6 Number of hopping frequencies, DQPSK modulation, 19 channels

® RBW 1 MHz Marker 3 [T1 ]
VBW 300 kHz -21.84 dBm
Ref 0 dBm Att 25 dB SWT 5 ms 2.480028846 GHz
0 Markgqr 1 [T1[]
-22.19 dBm
-10: 2.461866¢186 GHz

Markgqr 2 [T1[]

52074 dBm
MV, 4l aZoodoce 30

] VI Ay
WM¥kdqr 4 11|71

M’"‘V\,\,\ /‘/\r" >mm
- —a6Te0F A K

[--50-
3DB
t--80-
f--90-
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-100
Center 2.44175 GHz 8.35 MHz/ Span 83.5 MHz

Date: 23.JUL.2014 14:25:01
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Test specification: Section 15.247(a)1, RSS-210 section A8.1(c), Average time of occupancy
Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date(s): 20-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1007 hPa Relative Humidity: 45 % | Power Supply: Battery
Remarks:
7.4 Average time of occupancy
7.41 General
This test was performed to calculate the average time of occupancy (dwell time) on any frequency channel of the
EUT. Specification test limits are given in Table 7.4.1.
Table 7.4.1 Average time of occupancy limits
Assigned frequency Maximum average time of Investigated Number of hopping
range, MHz occupancy, s period, s frequencies
902.0 — 928.0 0.4 20.0 250
902.0 — 928.0 0.4 10.0 <50
2400.0 — 2483.5 0.4 0.4xN N (2 15)
5725.0 — 5850.0 0.4 30.0 275
74.2 Test procedure
7.4.21 The EUT was set up as shown in Figure 7.4.1, energized with frequency hopping function enabled and its proper
operation was checked.
7.4.2.2 The spectrum analyzer span was set to zero centered on a hopping channel.
7.4.2.3 The single transmission duration and period were measured with oscilloscope.
7.4.2.4 The average time of occupancy was calculated as the single transmission time multiplied by the investigated period
and divided by the single transmission period.
7.4.2.5 The test was repeated at each data rate and modulation type as provided in Table 7.4.2 and associated plots.

Figure 7.4.1 Average time of occupancy test setup

Viedo output
Attenuator —T L Spectrum p .

analyzer

EUT

v

Oscilloscope
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(a)1, RSS-210 section A8.1(c), Average time of occupancy

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Date(s): 20-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1007 hPa Relative Humidity: 45 % | Power Supply: Battery
Remarks:

Table 7.4.2 Average time of occupancy test results

ASSIGNED FREQUENCY BAND:

2400 — 2483.5 MHz

MODULATING SIGNAL: PRBS
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
FREQUENCY HOPPING: Enabled
MODULATION: GFSK
NUMBER OF HOPPING FREQUENCIES: 79
INVESTIGATED PERIOD: 31.6s
Carrier frequency, | Single transmission | Single transmission | Average time of| Bit rate, | Symbol rate, | Limit, | Margin, Verdict
MHz duration, ms period, ms occupancy*, s | Mbps Msymbol/s s s**
2403.0 0.4 99.07 0.1275 1.0 1.0 0.4 -0.2725 | Pass
MODULATION: DQPSK
NUMBER OF HOPPING FREQUENCIES: 79
INVESTIGATED PERIOD: 316s
Carrier frequency, | Single transmission | Single transmission | Average time of| Bit rate, | Symbol rate, | Limit, | Margin, Verdict
MHz duration, ms period, ms occupancy*, s | Mbps Msymbol/s s s**
2403.0 2.92 989.6 0.0921 3.0 3 0.4 -0.3079 | Pass

* - Average time of occupancy = (Single transmission duration x Investigated period) / Single transmission period
** - Margin = Average time of occupancy — specification limit.

Reference numbers of test equipment used

[ HLO0337 | HL4274

HL 4360 |

Full description is given in Appendix A.

Page 21 of 136



HERMON LABORATORIES

Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(a)1, RSS-210 section A8.1(c), Average time of occupancy

Test procedure:

Public notice DA 00-705

Test mode: Compliance .
Date(s): 20-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1007 hPa Relative Humidity: 45 % | Power Supply: Battery

Remarks:

Plot 7.4.1 Single transmission duration, GFSK modulation

® RBW 300 kHz Delta 1 [T1 ]
VBW 1 MHz 27.58 dB
Ref -30 dBm “Att 25 dB SWT 10 ms 400.000000 ps
_30 Markdr 1 [T1]]
1 -64.68 dBm
FRE——dr 4B -14.551282 us [N
G
1 PK]
RWR} A
CLRVR) I
L 4| il
[1do T T
-100
-1
F-120
-130
Center 2.403 GHz 1 ms/

Date: 28.JUL.2014 09:52:33

Plot 7.4.2 Single transmission period, GFSK modulation

® RBW 300 kHz Delta 1 [T1 ]
VBW 1 MHz -0.82 dB
Ref -30 dBm “Att 25 dB SWT 1s 99.070513 ms
-30 Markdr 1 [T1]1
1 1
v -37.21 dBj
PO - fdBm 1.1096h3 as |
SGL
1 Prig
G | 5

Center 2.403 GHz 100 ms/

Date: 28.JUL.2014 10:09:34
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Report ID: CARRAD_FCC.25827.docx
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Test specification:

Section 15.247(a)1, RSS-210 section A8.1(c), Average time of occupancy

Test procedure:

Public notice DA 00-705

Test mode: Compliance .
Date(s): 20-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1007 hPa Relative Humidity: 45 % | Power Supply: Battery

Remarks:

Plot 7.4.3 Single transmission duration, DQPSK modulation

@ RBW 300 kHz Delta 1 [T1 ]
VBW 1 MHz 33.97 dB
Ref -30 dBm “Att 25 dB SWT 10 ms 2.916667 ms
“30 Markdr 1 [T1]]
-39.03 dBm
31.340219 zs (M
G
1 PK]
LRV .
L T 4 4
90— T
-100
-1
F-120
-130
Center 2.403 GHz 1 ms/

Date: 28.JUL.2014 09:57:40

Plot 7.4.4 Single transmission period, DQPSK modulation

® RBW 300 kHz Delta 1 [T1 ]
VBW 1 MHz -0.36 dB
Ref -30 dBm Att 25 dB SWT 4's 989.640000 ms
-30 Markgr 1 [T1]]1
1 1 -39.32 dB
- 4B 328.782051 us |
SGL
1 Prig
CLRVWR] 5

Center 2.403 GHz 400 ms/

Date: 28.JUL.2014 09:56:33
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HERMON LABORATORIES

Test specification: Section 15.247(b), RSS-210 section A8.4(1), Peak output power

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date(s): 27-Jun-14 - 20-Aug-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 49 % | Power Supply: Battery
Remarks:

7.5 Peak output power

7.51 General

This test was performed to measure the maximum peak output power radiated by transmitter. Specification test
limits are given in Table 7.5.1.

Table 7.5.1 Peak output power limits

fre ﬁzzifnfadn e Peak output power* Equivalent field strength limit an“tnear)l(:lr:uranin
e o w dBm @ 3m, dB(uV/m)* e

0.25 (<50 hopping channels) | 24.0(<50 hopping channels) | 125.2 (<50 hopping channels)

902.0 -928.0 1.0 (=50 hopping channels) | 30.0 (=50 hopping channels)| 131.2 (=50 hopping channels)
2400.0 — 2483.5 0.125 (<75 hopping channels)| 21.0(<75 hopping channels) | 122.2 (<75 hopping channels) 6.0*
1.0 (=75 hopping channels) | 30.0 (=75 hopping channels)| 131.2 (=75 hopping channels)
5725.0 — 5850.0 1.0 30.0 131.2

*- Equivalent field strength limit was calculated from the peak output power as follows: E=sqrt(30xPxG)/r, where P
is peak output power in Watts, r is antenna to EUT distance in meters and G is transmitter antenna gain in dBi.
**- The limit is provided in terms of conducted RF power at the antenna connector. 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.

7.5.2 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 frequency span of spectrum analyzer was set approximately 5 times wider than 20 dB bandwidth of the EUT
and the resolution bandwidth was set wider than 20 dB bandwidth of the EUT. To find maximum radiation the
turntable was rotated 360° and the measuring antenna height was swept in both vertical and horizontal
polarizations.

7.5.2.4 The maximum field strength of the EUT carrier frequency was measured as provided in Table 7.5.2 and associated
plots.

7.5.2.5 The maximum peak output power was calculated from the field strength of carrier as follows:

P = (E x d)*/ (30 x G),

where P is the peak output power in W, E is the field strength in V/m, d is the test distance and G is the transmitter
numeric antenna gain over an isotropic radiator.
The above equation was converted in logarithmic units for 3 m test distance:

Peak output power in dBm = Field strength in dB(uV/m) - Transmitter antenna gain in dBi — 95.2 dB

7.5.2.6 The worst test results (the lowest margins) were recorded in Table 7.5.2.
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Test procedure:
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Compliance

Date(s):

27-Jun-14 - 20-Aug-14

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1006 hPa

Relative Humidity: 49 %

| Power Supply: Battery

Remarks:
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Figure 7.5.1 Setup for carrier field strength measurements
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Test specification:

Section 15.247(b), RSS-210 section A8.4(1), Peak output power

Test procedure: Public notice DA 00-705

Test mode: Compliance

Date(s): 27-Jun-14 - 20-Aug-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 49 % | Power Supply: Battery
Remarks:

Table 7.5.2 Peak output power test results

ASSIGNED FREQUENCY BAND:

2400 —2483.5 MHz

TEST DISTANCE: 3m

TEST SITE: Semi anechoic chamber

EUT HEIGHT: 0.8m

DETECTOR USED: Peak

TEST ANTENNA TYPE: Biconilog (30 MHz — 1000 MHz)

Double ridged guide (above 1000 MHz)

MODULATING SIGNAL: PRBS

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

DETECTOR USED: Peak

EUT 20 dB BANDWIDTH: 0.913 MHz

RESOLUTION BANDWIDTH: 1 MHz

VIDEO BANDWIDTH: 3 MHz

FREQUENCY HOPPING: Disabled

NUMBER OF FREQUENCY HOPPING CHANNELS: 79

BT Mode GFSK

BIT RATE: 1 Mbps

Frequency, | Field strength, Antenna Antenna Azimuth, |EUT antenna] Peak output Limit, | Margin, Verdict
MHz dB(uV/m) polarization height, m degrees* gain, dBi power, dBm** dBm dB***

2402.115 102.36 Vertical 1.5 272 0 7.16 30.0 -22.84 Pass
2441.00 102.26 Horizontal 2.0 224 0 7.06 30.0 -22.94 Pass
2479.865 100.42 Vertical 1.4 267 0 5.22 30.0 -24.78 Pass

NUMBER OF FREQUENCY HOPPING CHANNELS: 79

BT Mode DQPSK

BIT RATE: 2 Mbps

Frequency, | Field strength, Antenna Antenna Azimuth, |EUT antenna] Peak output Limit, | Margin, Verdict
MHz dB(uV/m) polarization heig_;ht, m degrees* gain, dBi power, dBm** dBm dB***

2402.035 101.13 Horizontal 1.7 238 0 5.93 21.0 -15.07 Pass
2440.965 100.42 Vertical 1.6 261 0 5.22 21.0 -15.78 Pass
2479.980 101.11 Vertical 1.4 262 0 5.91 21.0 -15.09 Pass

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

**- Peak output power was calculated from the field strength of carrier as follows: P = (E % d)2/(30 x G),
where P is the peak output power in W, E is the field strength in V/m, d is the test distance in meters and G is the transmitter

numeric antenna gain over an isotropic radiator. The above equation was converted in logarithmic units for 3 m test

distance: Peak output power in dBm = Field strength in dB(uV/m) - Transmitter antenna gain in dBi — 95.2 dB

***. Margin = Peak output power — specification limit.

Reference numbers of test equipment used

[ HL1984 | HL3818 | HL4353 |

HL 4352 |

Full description is given in Appendix A.
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Test specification:

Section 15.247(b), RSS-210 section A8.4(1), Peak output power

Test procedure:

Public notice DA 00-705

Test mode: Compliance .
Date(s): 27-Jun-14 - 20-Aug-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 49 % | Power Supply: Battery

Remarks:

Plot 7.5.1 Field strength of carrier at low frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical

MODULATION: GFSK

- Agilent @R

Mkrl 2,482 115 GHz
Ref 115 dBpY/m Atten 20 dB 162,36 dBpW./m
Peak
Log
18
dB/

Qf

Lafw

M1 §2
53 FC
A AA
Eifn
FTun
Swp

Center 2.482 008 GHz Span 5 MHz
#Res BH 1 MHz VBH 3 MHz Sweep 28 ms (18671 pts)

Plot 7.5.2 Field strength of carrier at low frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Horizontal
MODULATION: GFSK

# Agilent @ R

Mkrl 2.481 838 GHz
Ref 115 dBpW/m Atten 28 dB 181.65 dBpl/m
Peak
Log
18 -
dB/

LoAw

Ml 52
33 FC
A AA
[ AN
FTun
Swp

Center 2.402 000 GHz Span 5 MHz
#Res BH 1 MHz VEH 3 MHz Sweep 20 ms (10681 pts)
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Test procedure:
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Test mode: Compliance .
Date(s): 27-Jun-14 - 20-Aug-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 49 % | Power Supply: Battery

Remarks:

Plot 7.5.3 Field strength of carrier at mid frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical

MODULATION: GFSK

¥ Agilent @ R

Mkrl 2.448 785 GHz
Ref 115 dBpY./m Atten 28 dB 181.28 dBpW./m
Peak

Log
19
dB/

(o1

LaAv

Ml 52
53 FC
A AA
£ty
FTun
Swp

Center 2.441 008 GHz Span 5 MHz
#Res BH 1 MHz VBH 3 MHz Sweep 28 ms (18681 pts)

Plot 7.5.4 Field strength of carrier at mid frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Horizontal
MODULATION: GFSK

# Agilent @ R

Mkrl 2.441 @@ GHz
Ref 115 dBpW/m Atten 28 dB 182.26 dBpl/m
Peak
Log
16
dB/

LoAw

Ml 52
33 FC
A AA
[ AN
FTun
Swp

Center 2.441 000 GHz Span 5 MHz
#Res BH 1 MHz VEH 3 MHz Sweep 20 ms (10681 pts)
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Test procedure:
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Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 49 % | Power Supply: Battery

Remarks:

Plot 7.5.5 Field strength of carrier at high frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical

MODULATION: GFSK

- Agilent @R

Mkrl 2.479 885 GHz
Ref 115 dBpY/m Atten 20 dB 169,42 dBpv./m
Peak

Log
19
dB/

el

Lafw

M1 §2
53 FC
A AA
Eifn
FTun
Swp

Center 2.480 808 GHz Span 5 MHz
#Res BH 1 MHz VBH 3 MHz Sweep 28 ms (18671 pts)

Plot 7.5.6 Field strength of carrier at high frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Horizontal
MODULATION: GFSK

# Agilent @ R

Mkrl 2.479 885 GHz
Ref 115 dBpW/m Atten 28 dB 99.42 dBpl/m
Peak
Log
16
dB/

[+ 3

LoAw

Ml 52
33 FC
A AA
[ AN
FTun
Swp

Center 2.480 000 GHz Span 5 MHz
#Res BH 1 MHz VEH 3 MHz Sweep 20 ms (10681 pts)
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Test specification: Section 15.247(b), RSS-210 section A8.4(1), Peak output power
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Plot 7.5.7 Field strength of carrier at low frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
MODULATION: DQPSK
$ Agilent @R
Mkrl 2.481 990 GHz
EekoS dBRY/m ftten 20 dB 161,04 dBpY/m
2a

Log
19 3
dB/

Lafw

M1 §2
53 FC
A AA
Eifn
FTun
Swp

Center 2.482 008 GHz Span 5 MHz
#Res BH 1 MHz VBH 3 MHz Sweep 28 ms (18671 pts)

Plot 7.5.8 Field strength of carrier at low frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Horizontal
MODULATION: DQPSK

% Agilent @ R

Mkrl 2.482 B35 GHz

Ref 115 dBpY/m Atten 20 dB 161.13 dBpd/m
Peak

Loy
14 :
dB/

LoAw

Ml 52
33 FC
A AA
[ AN
FTun
Swp

Center 2.402 000 GHz Span 5 MHz
#Res BH 1 MHz VEH 3 MHz Sweep 20 ms (10681 pts)
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Plot 7.5.9 Field strength of carrier at mid frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

W Agilent

Ret 115 dBpW/m

Semi anechoic chamber
3m

Vertical

DQPSK

Mkrl 2.448 965 GHz
Atten 28 dB 188.42 dBpl/m

Peak
Log

16
dB/

Lafw
M1 52

53 FC
A AA

Eifn
FTun

Swp

Center 2.441 @08 GHz
#Res BH 1 MHz

Span 5 MHz
VBH 3 MHz Sweep 28 ms (18671 pts)

Plot 7.5.10 Field strength of carrier at mid frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

A Agilent

Ref 115 dBpW/m

Semi anechoic chamber
3m

Horizontal

DQPSK

@R
Mirl 2.448 995 GHz
Atten 28 dB 94.58 dBpk/m

Peak
Loy

18
dB/

LoAw

Ml 52

53 FC
A AA

[ AN
FTun

Swp

Center 2.441 000 GHz

#Res BH 1 MHz

Span 5 MHz
VEH 3 MHz Sweep 20 ms (10681 pts)
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Plot 7.5.11 Field strength of carrier at high frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

- Agilent

Semi anechoic chamber
3m

Vertical

DQPSK

Mkrl 2.479 988 GHz
Atten 2@ dB 181.11 dBpW/m

Ret 115 dBpW/m
Peak

Log

19
dB/

LaAv

ML 52

53 FC
A AA

£ty
FTun

Swp

Center 2.480 @
#Res BW 1 MHz

B GHz

Span 5 MHz
VBH 3 MHz Sweep 28 ms (18681 pts)

Plot 7.5.12 Field strength of carrier at high frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

A Agilent

Ref 115 dBpW/m

Semi anechoic chamber
3m

Horizontal

DQPSK

@R
Mirl 2.488 @58 GHz
Atten 28 dB 188.75 dBpls/m

Peak
Loy

18
dB/

LoAw

Ml 52

53 FC
A AA

[ AN
FTun

Swp

Center 2,480 B
#Res BH 1 MHz

9 GHz

Span 5 MHz
VEH 3 MHz Sweep 20 ms (10681 pts)
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7.6 Band edge radiated emissions

7.6.1 General

This test was performed to measure emissions, radiated from the EUT at the assigned frequency band edges.
Specification test limits are given in Table 7.6.1.

Table 7.6.1 Band edge emission limits

Assigned frequency, Attenuation below Field strength at 3 m within restricted bands, dB(uV/m)

MHz carrier*, dBc Peak Average
902.0 — 928.0
2400.0 — 2483.5 20.0 74.0 54.0
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 with its
hopping function disabled 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.

7.6.2.7 The above procedure was repeated with the frequency hopping function enabled.
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Figure 7.6.1 Band edge emission test setup
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Table 7.6.2 Band edge emission test results, GFSK modulation

ASSIGNED FREQUENCY BAND: 2400 — 2483.5 MHz
DETECTOR USED: Peak
MODULATION: GFSK
MODULATING SIGNAL: PRBS
BIT RATE: 1 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
RESOLUTION BANDWIDTH: > 1% of the span
VIDEO BANDWIDTH: = RBW
Frequency, Band edge emission, Emission at carrier, Attenuation below carrier, Limit, Margin, Verdict
MHz dB(uV/m) dB(uV/m) dBc dBc dB*
Frequency hopping disabled
2400 | 78.80 | 103.28 | -24.48 | 20 | -448 | Pass
Frequency hopping enabled
2400 | 74.05 | 103.28 | -29.23 | 20 | -923 | Pass
*- Margin = Attenuation below carrier — specification limit.
RESTRICTED BANDS: 2483.5 — 2500 MHz
Antenna i Peak field strength(VBW=3 MHz) Average field strength(VBW=3 kHz)
Fre?nu:zncy, Polarization Height, 2:;?:‘::; Measured, ]| Limit, Margin, | Measured, |Calculated,| Limit, Margin, | Verdict
m dB(uV/m) | dB(uV/im)| dB** dB(uV/m) | dB(uV/m) | dB(uV/im)| dB***
Frequency hopping disabled
2483500 | vertical | 10 | 238 | 6446 | 74 | -054 | 4614 | 3625 | 54 | -17.75 | Pass
Frequency hopping enabled
2483500 | Vertical | 11 | 240 | 6451 | 74 | 949 | 4867 | 3878 | 54 | -1522 | Pass

Average factor calculation: 20 log (0.4 ms/1.25 ms) = -9.89 dB
VBW21/T,,= 0.4 ms 2 2.5 kHz, 3 kHz was used.
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Table 7.6.3 Band edge emission test results, DQPSK modulation

ASSIGNED FREQUENCY BAND: 2400.0 — 2483.5 MHz

DETECTOR USED: Peak

MODULATION: DQPSK

MODULATING SIGNAL: PRBS

BIT RATE: 2 Mbps

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

VIDEO BANDWIDTH: > RBW

OUTSIDE RESTRICTED BAND: 2390 — 2400 MHz

Frequency, Band edge emission, | Emission at carrier, Attenuation below carrier, Limit, Margin, Verdict

MHz dB(uV/m) dB(pV/m) dBc dBc dB*

Frequency hopping disabled
2400 | 74.80 | 101.38 | -26.58 | 20 | 658 ]|  Pass

Frequency hopping enabled
2400 | 74.93 | 101.38 | -26.45 | 20 | 645 ] Pass

*- Margin = Attenuation below carrier — specification limit.

RESTRICTED BANDS: 2483.5 — 2500 MHz
Antenna i Peak field strength(VBW=3 MHz) Average field strength(VBW=3 kHz)

Frequency, B Azimuth, - - T . .

MHz Polarization Height, degrees* Measured, | Limit, Margin, | Measured, |Calculated,| Limit, | Margin, | Verdict

m dB(uV/m) | dB(uV/im)| dB** dB(uV/m) | dB(uV/m) | dB(uV/im)| dB***

Frequency hopping disabled

24835 | Vertical | 11 | 236 | 6408 | 74 | 992 | 4787 | 3547 | 54 | -1853 | Pass
Frequency hopping enabled

24835 | Vertical | 10 | 232 | 6360 | 74 | -104 | 4821 | 3581 | 54 | -18.19 | Pass

Average factor calculation: 20 log (3 ms/12.55 ms) =-12.4 dB
VBW=21/T,,= 1/3 ms = 333 Hz, 3 kHz was used.

Reference numbers of test equipment used
[ HL3818 | HL3903 | HL4114 | HL4150 |
Full description is given in Appendix A.
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Plot 7.6.1 The highest emission level within the assigned band at low carrier frequency, GFSK modulation

% Agilent

Ref 128 dBpY/m Atten 3@ dB

@R
Mkrl Z.491 996 GHz
103.28 dBpYs/m

#Peak
Log

18
dB/

LA

Ml 52

$3 FC
A AR

£(f):
58k

Svp

Center 2,402 B0 GHz

Span 5 MHz

#Res BH 1080 kHz #JBH 308 kHz Sweep 20 ms (1001 pts)
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Plot 7.6.2 The highest band edge emission at low carrier frequency with hopping function disabled, GFSK

modulation
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
NOTE: Outside restricted band 2390 — 2400 MHz

4 Agilent

Ref 120 dBpY/m Atten 30 dB

@R
Mkr3 2.401 362 GHz
§2.44 dBpY/m

#Peak

Log
18

1
<

dB/

ol

83.8

dBRY
LA

W1 82

Start 2,399 900 GHz
#Res BH 1060 kHz

#YBH 380 kHz

Stop 2.493 @088 GHz
Sweep 28 ms (1081 nrs)

Markar Trace Type i Axiz
1 oLy Freq 2.481 968 GHz
2 (o) Freq 2,488 888 GHz
3 1 Frag 2.461 362 GHz

Amplitude
1A3.79 dBplim
78.88 dBplim
B82.44 dBpUsm

Plot 7.6.3 The highest band edge emission at high carrier frequency with hopping function disabled,

GFSK modulation
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
RBW=1MHz; VBW=3 MHz RBW=1MHz; VBW=3 kHz
NOTE: Within restricted band 2483.5 — 2500 MHz
# Agilent @R # Agilent @ R

Mkrl 2.483 929 @ GHz

Mkrl 2.483 731 @ GHz

Ref 88 dBpY/m #Atten 16 dB £4.46 dBpW/m  Ref 78 dBpl/m #Atten 6 dB 46.14 dBpY/m
#Peak #Peak
Log Log
18 1 18
a8/ |8 dB/
s
Dl Dl
74,8 54.a
dBpy/ dBpv/
LaAw LgAv
ML §2 V1§
53 FC 53 FC
A AR A AR
£(fx £(fx
FTun FTun
Sup S
PA PA
Start 2.483 50O @ GHz Stop 2.500 006 B GHz  Start 2.483 560 @ GHz Stop 2.500 006 B GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 20 ms (1081 pts) #Res BHW 1 MHz #VBH 3 kHz Sweep 20 ms (1001 pts)_
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Plot 7.6.4 The highest band edge emission at low carrier frequency with hopping function enabled,

GFSK modulation
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
NOTE: Outside restricted band 2390 — 2400 MHz
% Agilent o R
Mkr3 2481 414 GHz
Ref 120 dBpY/m #Atten 26 dB 82,85 dBpY/m
#Peak
Log 1
19 AR
dB/
&
<
D
2.8
dBRY
LA
V1 52
Start 2,390 609 GHz Stop 2,403 900 GHz
#Res BH 1006 kHz #BH 388 kHz Sweep 20 ms (1081 pts)
Markar Trace Type i Axiz Amplitude
1 48] Freg 2.481 986 GHz 162.74 dBpllim
2 48] Freg 2,488 BBA GHz 74.85 dBplim
3 1) Freg 2.481 414 GHz 82.85 dBpUsm

Plot 7.6.5 The highest band edge emission at high carrier frequency with hopping function enabled,

GFSK modulation

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
RBW=1MHz; VBW=3 MHz RBW=1 MHz; VBW=3 kHz
NOTE: Within restricted band 2483.5 — 2500 MHz
3% Agilent @R 3% Agilent @R

Mkrl 2.483 638 O GHz Mkrl 2.483 568 @ GHz
Ref 88 dBpW/m #Atten 16 dB 64.51 dBpW/m Ref 78 dBpW/m #Atten 6 dB 48.67 dBu\/m
#Peak #Peak
Log Log
19 T 19
dBs R dB/
ul} ul}
74.0 54.6
dBpl/ dBpl/
LgRv LgRv
Ml 32 Ml 32
53 FC 53 FC
A AR A AR
£0F £0F
FTun FTun
Swp Swp
PA PA
Start 2,433 500 0 GHz Stop 2.500 A0 6 GHz  Start 2.483 506 8 GHz Stop 2.580 400 § GHz
#Res BH 1 MHz, #YBH 3 MH=z Sweep 20 ms (1001 pts)_ #Res BH 1 MHz, #YBH 3 kHz Sweep 20 ms (1001 pts)_
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Plot 7.6.6 The highest emission level within the assigned band at low carrier frequency, DQPSK modulation

25 Agilent

Bef 128 dEpY/m #Atten 26 dB

©R
Mkrl 2.401 990 GHz
101.38 dBpism

#Peak
Log

18
dB/

LaAw

Ml 52

S3 FC
A AR

£(f):
58k

Swp

Center 2.482 908 GHz

Span 5 MHz

#Res BH 100 kHz #BH 308 kHz Sweep 20 ms (1001 prs)_
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Plot 7.6.7 The highest band edge emission at low carrier frequency with hopping function disabled,
DQPSK modulation

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:
NOTE:
5 Agilent

Ref 128 dBpYim #ftten 26 dB

OATS
3m
Vertical and Horizontal
Outside restricted band 2390 — 2400 MHz
@ R
Mkr3 2.401 222 GHz
80,78 dBpY/m

#Peak
Log

19
dB/

ol

4
|

dBpl/

LgPw

¥l 82

$3 FC
A AA

£
FTun

Swp

Start 2.399 980 GHz

Stop 2.403 009 GHz

#Res B 188 kHz #YEW 386 kHz Sweep 28 ms (1601 pts)_

Plot 7.6.8 The highest band edge emission at high carrier frequency with hopping function disabled
DQPSK modulation

TEST SITE:

TEST DISTANCE:

NOTE:

RBW=1MHz; VBW=3 MHz

3 Agilent @R
Mkrl 2.483 566 0 GHz
Ref 80 dBpY/m #Atten 16 dB 6408 dBpY/m

#Peak |

Log [

18

VAR TV NS PR N T N S

DI
74.8

dBuY/
LoyAw

Y1 52

$3 FC
A AR

£
FTun

Swp
PR

Start 2.483 500 0 GHz Stop 2.500 860 6 GHz
#Res BH 1 MHz +WBH 3 MHz Sweep 20 ms (1081 pts)

OATS
3m
Within restricted band 2483.5 — 2500 MHz
RBW=1MHz; VBW=3 kHz
3 Agilent @R

Mkrl 2.483 580 0 GHz
ESLJP dBp/m #Atten 6 dB 47.67 dBpY/m
Log
18
dB/

[

1]
548
JdBpl/
LoyAw

V1 s2
$3 FC
A AA
£
FTun
Swp

PR

Start 2.483 500 0 GHz Stop 2.500 860 6 GHz
#Res BH 1 MHz #YBH 3 kHz Sweep 20 ms (1081 pts)
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Plot 7.6.9 The highest band edge emission at low carrier frequency with hopping function enabled

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

NOTE:

45 Agilent

Ref 128 dBpV/m

DQPSK modulation

OATS
3m

Vertical and Horizontal
Outside restricted band 2390 — 2400 MHz

¢ R

#Atten 26 dB

Mkr3 2.481 235 GHz
78.32 dBpYm

#Peak

Log
1@

1
<

dB/

/1

J

T .

ol

81.9

dBpY
LaAw

Y1 52

Start 2.399 8080 GHz
#Hes B 180 kHz

#JBH 308 kHz

Sweep 28 ms (1001 prs)

Stop 2.483 @00 GHz

Marker Trace
1 (o)
2 1
3 o)

Type
Freg
Freg
Freg

¥ Axis
2.482 129 GHz
2.468 HBA GHz
2.481 235 GHz

Amplitude
161,88 dBplsm
74.93 dBpUsm
78.32 dBplsm

Plot 7.6.10 The highest band edge emission at high carrier frequency with hopping function enabled

TEST SITE:
TEST DISTANCE:
NOTE:

RBW=1 MHz; VBW=3 MHz

DQPSK modulation

OATS
3m

Within restricted band 2483.5 — 2500 MHz
RBW=1 MHz; VBW=3 kHz

3 Agilent QR 3 Agilent @ R
Mkrl 2.483 764 @ GHz Mkrl 2.483 586 @ GHz
Ref 8@ dBpY/m #fitten 16 dB £3.60 dBpY/m Ref 70 dBpY/m #fitten 6 dB 43.21 dBpW/m
#Peak #Peak
Log Log
18 1 18
B i . b I B/
ol ol
74.8 54.8
dBpY/ dBpY/
LagRAw LgAw
ML 52 ML 52
$3 FC $3 FC
A AA A AA
£ £
FTun FTun
Swp Swp
PA PA
Start 2.483 500 6 GHz Stop 2.500 686 0 GHz Start 2.483 500 9 GHz Stop 2.500 986 6 GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 20 ms (1001 pts) #Res BH 1 MHz #YBH 3 kHz Sweep 20 ms (1801 pts)
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Plot 7.6.11 Transmitter duty cycle

GFSK DQPSK

|
Transmitter dutig cycle, pulse period

Mkr1 & 125ms Mkr1 & 1256 ms

Ref 120 dByim Atten 25 dB 0.381 dB Ref 120 dBp:im Atten 25 dB -0.3 dB
#Peak #Peak 1k N
Log 18 Log

R i A

—

0 — ="
R O OO\ AL WO DSOS

Center 2.48 GHz Span0 Hz Center 2.48 GHz Span 0 Hz
Res BW 1 MHz VBW 3 MHz Sweep 1.995 ms (400 pts) Res BW 1 MHz VBW 3 MHz Sweep 30 ms (400 pts)
Marker Trace Type X s Amplitude haker Trace Type X s Amplitude
1R 0] Time 202 s 00,4 dBv/m 1R 0] Time 2803 me 1045 dByvim
14 [0) Time 126 ms 0.381 dB 14 [0] Time 12.56 ms 0.3 dB

Transmitter dUti cycle, pulse duration

Mkr1a 400 ps
-4 E22 dB

Mkr1 & 3.008 ms
Ref 120 dBpvim Ref 120 dBpvim -24.59 dB
#Peak #Peak

R B it = r—

il —

Atten 25 dB Atten 25 dB

1n

Center 2.48 GHz Span0 Hz Center 2.48 GHz Span 0 Hz
Res BW 1 MHz VBW 3 MHz Sweep 1.995 ms (400 pts) Res BW 1 MHz VBW 3 MHz Sweep 30 ms (400 pts)
Marker Trace Type X s Amplitude haker Trace Type X s Amplitude
1R 0] Time 202 s 00,4 dBv/m 1R 0] Time 2803 me 1045 dByvim
14 [0) Time 400 ps 4622 dB 14 [0] Time 3.008 ms 24.50 dB

Duty cycle = 23%
VBW > 333 Hz

Duty cycle =32%
VBW > 2.5 kHz
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7.7  Field strength of spurious emissions
7.71 General
This test was performed to measure field strength of spurious emissions from the EUT. Specification test limits are
given in Table 7.7.1.
Table 7.7.1 Radiated spurious emissions limits
Field strength at 3 m within restricted bands, Attenuation of field
Frequency, MHz dB(pV/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.
7.7.2 Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
7.7.21 The EUT was set up as shown in Figure 7.7.1, energized and the performance check was conducted.
7.7.2.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical
axis.
7.7.2.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.
7.7.3 Test procedure for spurious emission field strength measurements above 30 MHz
7.7.3.1 The EUT was set up as shown in Figure 7.7.2, energized and the performance check was conducted.
7.7.3.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m,
its polarization was switched from vertical to horizontal.
7.7.3.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.
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Figure 7.7.1 Setup for spurious emission field strength measurements below 30 MHz
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Figure 7.7.2 Setup for spurious emission field strength measurements above 30 MHz
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ASSIGNED FREQUENCY BAND:
INVESTIGATED FREQUENCY RANGE:
TEST DISTANCE:
MODULATION:
MODULATING SIGNAL:

BIT RATE:

DUTY CYCLE:
TRANSMITTER OUTPUT POWER SETTINGS:
DETECTOR USED:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:

TEST ANTENNA TYPE:

Table 7.7.2 Field strength of emissions outside restricted bands

2400 — 2483.5 MHz

0.009 - 25000 MHz

3m

GFSK

PRBS

1 Mbps

32%

Maximum

Peak

100 kHz

300 kHz

Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)

FREQUENCY HOPPING: Disabled
Field strength . Field strength| Attenuation . .
Fre(lz:nu: ney: 1 of spuriougs, Antgnn_a Ar]tenna A2|muth; of carrieg below carrier, LIl Mar?",,"’ Verdict
z dB(uV/m) polarization | height, m | degrees dB(uV/m) dBc dBc dB
Low carrier frequency
368.012 39.60 Horizontal 180 1.0 62.37 82.37
447.998 45.10 Horizontal 180 1.0 101.97 56.87 20.0 56.87 Pass
570.137 34.30 Horizontal 212 1.0 67.67 67.67
Mid carrier frequency
373.3348 37.27 Horizontal 170 1.0 64.59 44.59
432.0033 44.80 Horizontal 180 1.0 57.06 37.06
566.0028 34.30 Horizontal 215 1.0 101.86 67.56 200 4756 | Fass
1627.3207 50.87 Horizontal 230 1.0 50.99 30.99
High carrier frequency
367.9958 37.90 Horizontal 170 1.0 61.95 41.95
475.7989 41.60 Horizontal 190 1.0 58.25 38.25
571.2511 34.00 Horizontal 170 1.0 99.85 65.85 200 4585 | Fass
1653.317 53.18 Horizontal 235 1.1 46.67 26.67

*- EUT front panel refers to 0 degrees position of turntable.
**- Margin = Attenuation below carrier — specification limit.
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Table 7.7.3 Field strength of spurious emissions above 1 GHz within restricted bands

ASSIGNED FREQUENCY BAND:
INVESTIGATED FREQUENCY RANGE:

2400 — 2483.5 MHz
1000 — 25000 MHz

TEST DISTANCE: 3m

MODULATION: GFSK

MODULATING SIGNAL: PRBS

BIT RATE: 1 Mbps

DUTY CYCLE: 32%

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

DETECTOR USED: Peak

RESOLUTION BANDWIDTH: 1000 kHz

TEST ANTENNA TYPE: Double ridged guide

FREQUENCY HOPPING: Disabled

Antenna i Peak field strength(VBW=3 MHz)] Average field strength(VBW=3/10 kHz)
Frequency, " Azimuth, T T . . .
MHz Polarization Height, degrees* Measured,] Limit, Margin, | Measured, |Calculated,|] Limit, Margin, | Verdict
m dB(uV/m) |dB(uV/m)] dB** dB(uV/m) | dB(uV/m) |dB(uV/m)| dB***

Low carrier frequency
1601.318 Vertical 1.0 61 53.37 74 -20.63 49.42 39.52 54 -14.48
4803.745 Vertical 1.6 160 62.20 74 -11.8 60.63 50.73 54 -3.27 Pass
7205.665 | Horizontal 1.5 310 58.22 74 -15.78 55.05 45.15 54 -8.85
9607.334 Vertical 1.4 110 63.95 74 -10.05 59.17 49.27 54 -4.73
Mid carrier frequency
4882.125 Vertical 1.5 355 64.09 74 -9.91 61.83 51.93 54 -2.07
7322.525 | Horizontal 1.8 306 60.21 74 -13.79 56.55 46.65 54 -7.35 Pass
9764.536 Vertical 1.3 126 64.39 74 -9.61 59.61 49.71 54 -4.29

High carrier frequency
49590.58 Vertical 1.5 359 63.35 74 -10.65 61.14 51.24 54 -2.76
7440.345 | Horizontal 1.6 267 64.27 74 -9.73 61.07 51.17 54 -2.83 Pass
9919.294 | Horizontal 1.5 83 65.51 74 -8.49 60.75 50.85 54 -3.15

*- 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.
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

27-Jun-14 - 06-Jul-14

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1006 hPa

Relative Humidity: 55 %

| Power Supply: Battery

Remarks:

Table 7.7.4 Average factor calculation

MODULATION | GFSK
Transmission pulse Transmission burst Transmission train Average factor,
Duration, ms Period, ms Duration, ms Period, ms duration, ms dB
0.4 1.25 NA NA NA 9.9
MODULATION | DQPSK
Transmission pulse Transmission burst Transmission train Average factor,
Duration, ms Period, ms Duration, ms Period, ms duration, ms dB
3.008 12.56 NA NA NA 12.4

*- Average factor was calculated as follows

for pulse train shorter than 100 ms:

for pulse train longer than 100 ms:

Average factor =20 x Iogw(

Average factor :ZOonglo[

Pulse duration

Burst duration

Pulse period

Pulse duration

Train duration

Burst duration

Pulse period

100 ms

x Number of bursts within pulse trainj

x Number of bursts within 100 msj
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Table 7.7.5 Field strength of spurious emissions below 1 GHz within restricted bands

ASSIGNED FREQUENCY BAND:
INVESTIGATED FREQUENCY RANGE:

TEST DISTANCE:

MODULATION:

MODULATING SIGNAL:

BIT RATE:

DUTY CYCLE:

TRANSMITTER OUTPUT POWER SETTINGS:
TRANSMITTER OUTPUT POWER:

RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

2400 — 2483.5 MHz

0.009 — 1000.0 MHz

3m

GFSK

PRBS

1 Mbps

32%

Maximum

7.16 dBm at low carrier frequency
7.06 dBm at mid carrier frequency
5.22 dBm at high carrier frequency
1.0 kHz (9 kHz — 150 kHz)

9.0 kHz (150 kHz — 30 MHz)

120 kHz (30 MHz — 1000 MHz)

> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
FREQUENCY HOPPING: Disabled
Frequency, F_’ea!( . QuaS|-pe_a k. Antenna Antenna Turr_l-_tab*lf .
MHz emission, | Measured emission, Limit, Margin, dB* | polarization | height, m position**, Verdict
dB(uV/m) dB(uV/m) dB(uV/m) ’ degrees

Low carrier frequency
164.004 39.10 37.10 43.5 -6.4 Vertical 330 1.0
368.012 39.60 33.44 46.0 -12.56 Horizontal 180 1.0 Pass
447.998 45.10 39.53 46.0 -6.47 Horizontal 200 1.0
570.137 34.30 29.13 46.0 -16.87 Horizontal 212 1.0

Mid carrier frequency
166.0065 37.00 35.20 43.5 -8.3 Vertical 335 1.0
373.3348 37.27 30.51 46.0 -15.49 Horizontal 170 1.0 Pass
432.0033 44.80 40.11 46.0 -5.89 Horizontal 180 1.0
566.0028 34.30 28.90 46.0 -17.1 Horizontal 215 1.0

High carrier frequency
163.9935 39.60 37.02 43.5 -6.48 Vertical 340 1.0
367.9958 37.90 33.31 46.0 -12.69 Horizontal 170 1.0 Pass
475.7989 41.60 37.02 46.0 -8.98 Horizontal 190 1.0
571.2511 34.00 28.53 46.0 -17.47 Horizontal 170 1.0

*- Margin = Measured emission - specification limit.

**- EUT front panel refer to 0 degrees position of turntable.
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Report ID: CARRAD_FCC.25827.docx
f Issue: 17-Sep-14

Date o

Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

27-Jun-14 - 06-Jul-14

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1006 hPa

Relative Humidity: 55 %

| Power Supply: Battery

Remarks:

Table 7.7.6 Restricted bands according to FCC section 15.205

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 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 31.2-31.8
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 )
Table 7.7.7 Restricted bands according to RSS-Gen
MHz MHz MHz MHz MHz GHz
0.09-0.11 8.291-8.294 16.80425 - 16.80475 399.9-410 3260 - 3267 10.6 - 12.7
2.1735 - 2.1905 8.362 - 8.366 25.5 - 25.67 608 - 614 3332 — 3339 13.25-13.4
3.020 — 3.026 8.37625 - 8.38675 37.5-38.25 960 — 1427 3345.8 — 3358 14.47 — 14.5
4.125-4.128 8.41425 - 8.41475 73-74.6 1435 — 1626.5 3500 — 4400 15.35-16.2
417725 - 417775 12.29 — 12.293 74.8-75.2 1645.5 — 1646.5 4500 — 5150 17.7-214
4.20725 - 4.20775 12.51975 — 12.52025 108 — 138 1660 - 1710 5350 — 5460 22.01 -23.12
5.677 — 5.683 12.57675 — 12.57725 156.52475 — 156.52525 1718.8 - 1722.2 7250 - 7750 23.6-24
6.215-6.218 13.36 — 13.41 156.7 - 156.9 2200 - 2300 8025 — 8500 31.2-31.8
6.26775 - 6.26825 16.42 - 16.423 240 - 285 2310 - 2390 9000 - 9200 36.43 - 36.5
6.31175 - 6.31225 16.69475 - 16.69525 322 - 335.4 2655 - 2900 9300 - 9500 Above 38.6
Reference numbers of test equipment used
HL 0446 HL 0521 HL 0604 HL 0768 HL 1984 HL 3535 HL 3818 HL 3903
HL 4114 HL 4164 HL 4275 HL 4352 HL 4353

Full description is given in Appendix A.
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

27-Jun-14 - 06-Jul-14

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.1 Radiated emission measurements at the low carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

5 Agilent

Ref 115 dBpYi/m

Semi anechoic chamber
3m

Vertical

GFSK

Mkrl 2.481 978 GHz
Atten 28 dB 191.97 dBpV/m

Feak
Log

19
dB/

LgPw

Ml $2

$3 FC
A AA

£0f)
58k

Swp

Center 2.462 @

B GHz

#Res B 188 kHz

Span 5 MHz
UBH 308 kHz Sweep 20 ms (1001 pts)

Plot 7.7.2 Radiated emission measurements at the low carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

# Agilent

Semi anechoic chamber
3m

Horizontal

GFSK

Mkrl 2.481 978 GHz
Atten 28 dB 101.24 dBpV/m

Ref 115 dBpYi/m
Feak

Log

18
dB/

LaPy he e

Ml $2

$3 FC
A AA

£0f)
58k

Swp

Center 2.462 @

B GHz

#Res B 188 kHz

Span 5 MHz
UBH 308 kHz Sweep 20 ms (1001 pts)
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

27-Jun-14 - 06-Jul-14

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.3 Radiated emission measurements at the mid carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

5 Agilent

Ref 115 dBpYi/m

Semi anechoic chamber
3m

Vertical

GFSK

Mkrl 2.448 975 GHz

Atten 28 dB 108.82 dBpV/m

Feak
Log

19
dB/

LgPy |

Ml $2

$3 FC
A AA

£0f)
58k

Swp

Center 2.441 006 GHz
#Res B 188 kHz

Span 5 MHz
UBH 308 kHz Sweep 20 ms (1001 pts)

Plot 7.7.4 Radiated emission measurements at the mid carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

# Agilent

Ref 115 dBpYi/m

Semi anechoic chamber
3m

Horizontal

GFSK

Mkrl 2.440 978 GHz

Atten 28 dB 101.86 dBpV/m

Feak
Log

18
dB/

LgPw

Ml $2

$3 FC
A AA

£0f)
58k

Swp

Center 2.441 006 GHz
#Res B 188 kHz

Span 5 MHz
UBH 308 kHz Sweep 20 ms (1001 pts)
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

27-Jun-14 - 06-Jul-14

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1006 hPa

Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.5 Radiated emission measurements at the high carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

5 Agilent

Ref 115 dBpYi/m

Semi anechoic chamber

3m
Vertical
GFSK

Atten 20 dB

@ R

Mkrl 2.479 818 GHz
99.85 dBpV/m

Feak
Log

19
dB/

Lo 10

LaPy Lot oy bibdod

Ml $2

$3 FC
A AA

£0f)
58k

Swp

Center 2.450 006 GHz
#Res B 188 kHz

WBW 388 kHz

Span 5 MHz
Sweep 20 ms (1001 pts)

Plot 7.7.6 Radiated emission measurements at the high carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

5 Agilent

Ref 115 dBpYi/m

Semi anechoic chamber

3m
Horizontal
GFSK

Atten 20 dB

@ R

Mkrl 2.479 980 GHz
98.95 dBpV/m

Feak
Log

19
dB/

LgPy L

Ml $2

$3 FC
A AA

£0f)
58k

Swp

Center 2.450 006 GHz
#Res B 188 kHz

WBW 388 kHz

Span 5 MHz
Sweep 20 ms (1001 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

27-Jun-14 - 06-Jul-14

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.7 Radiated emission measurements at the low carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

% Agilent

Ref 115 dBpV/m

Semi anechoic chamber
3m

Vertical

DQPSK

Mkrl 2.481 975 GHz

Atten 28 dB 99.85 dBpY/m

Feak
Log

18
dB/

LgFw

Ml 52

53 FC
A AR

£(f)
250K

Swp

Center 2.462 BAB GHz
#Res BH 108 kHz

Span 5 MHz
WBW 388 kHz Sweep 20 ms (1001 pts)

Plot 7.7.8 Radiated emission measurements at the low carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

# Agilent

Ref 115 dBpV/m
Peak

Semi anechoic chamber
3m

Horizontal

DQPSK

Mkrl 2.481 980 GHz

Atten 28 dB 99.27 dBpY/m

Log

18
dB/

LgFw

Ml 52

53 FC
A AR

£(f)
250K

Swp

Center 2.462 BAB GHz
#Res BH 108 kHz

Span 5 MHz
WBW 388 kHz Sweep 20 ms (1001 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

27-Jun-14 - 06-Jul-14

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.9 Radiated emission measurements at the mid carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

# Agilent

Ref 115 dBpV/m

Semi anechoic chamber
3m

Vertical

DQPSK

Mkrl 2.448 885 GHz

Atten 28 dB 98.49 dBpY/m

Feak
Log

18
dB/

S

Loy e,

Ml 52

53 FC
A AR

£(f)
250K

Swp

Center 2.441 B@B GHz
#Res BH 108 kHz

Span 5 MHz
WBW 388 kHz Sweep 20 ms (1001 pts)

Plot 7.7.10 Radiated emission measurements at the mid carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

# Agilent

Ref 115 dBpV/m

Semi anechoic chamber
3m

Horizontal

DQPSK

Mkrl 2.448 985 GHz

Atten 28 dB 97.79 dBpY/m

Peak
Log

18
dB/

ey

LgFw

Ml 52

53 FC
A AR

£(f)
250K

Swp

Center 2.441 B@B GHz
#Res BH 108 kHz

Span 5 MHz
WBW 388 kHz Sweep 20 ms (1001 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

27-Jun-14 - 06-Jul-14

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.11 Radiated emission measurements at the high carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

# Agilent

Ref 115 dBpV/m

Semi anechoic chamber
3m

Vertical

DQPSK

Mkrl 2.479 975 GHz

Atten 28 dB 99.28 dBpY/m

Feak
Log

18
dB/

LgFw

Ml 52

53 FC
A AR

£(f)
250K

Swp

Center 2.4808 BAB GHz
#Res BH 108 kHz

Span 5 MHz
WBW 388 kHz Sweep 20 ms (1001 pts)

Plot 7.7.12 Radiated emission measurements at the high carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

MODULATION:

# Agilent

Ref 115 dBpV/m

Semi anechoic chamber
3m

Horizontal

DQPSK

Mkrl 2.479 980 GHz

Atten 28 dB 98.98 dBpY/m

Peak
Log

18
dB/

LgFw

Ml 52

53 FC
A AR

£(f)
250K

Swp

Center 2.4808 BAB GHz
#Res BH 108 kHz

Span 5 MHz
WBW 388 kHz Sweep 20 ms (1001 pts)
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Date of Issue: 17-Sep-14

Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.13 Radiated emission measurements from 9 to 150 kHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(@3]
ACTY DET: PEAE
MEAS DET: FERK OF AYG
MR 9.8 kHz
75,03 dBuWm
LOG  REF 13B8.8 dBuYsm
i@ my
g E———
5B dE T r——— ||
_\_-‘_\_\_‘_‘_‘—\—\_
YA 5B
A ORR Pty
™
s S P
START 9.8 kHz STOP 19@.8 kHz
FL BIF BW 1. B kHz AUG BW 3 kHz SHP 7HB meac

Plot 7.7.14 Radiated emission measurements from 9 to 150 kHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(@]
ACTW DET: PEAK
MEAS DET: PEAK OF AUG
MER 18.1 kHz
75,69 dBuWm
L0OG  REF 13B8.@ dBuYsm
1A my
e E——
5B dE |
_\_-‘_\_\_\_‘_‘—\—\_
WA SB
A 0RE ot
e AL i
Wh\“\m -
! WMMWMWMW
START 9.8 kHr 5TOP 198.8 kHz
FL BIF BW 1.8 kHz AYG BW 3 kHz SHP 7HB meec
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

27-Jun-14 - 06-Jul-14

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1006 hPa

Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.15 Radiated emission measurements from 9 to 150 kHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(@3]
ACTY DET: PEAE
MEAS DET: FERK OF AYG
MEE 9.5 kHz
73,08 dBpWm
LOG  REF 13B8.8 dBuYsm
i@ my
S i ——
5B dE T r——— ||
_\_-‘_\_\_‘_‘_‘—\—\_
YA 5B
A ORR Pl
Ty
Ly
o 1 e I S I
START 9.8 kHz STOP 19@.8 kHz
FL BIF BW 1. B kHz AUG BW 3 kHz SHP 7HB meac

Plot 7.7.16 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
(@]
ACTW DET: PEAK
MEAS DET: FERK OF AYG
MER 158 kHz
E@.1d dBuWm
L0OG  REF 1@5.@ dBuYsm
1B
dB~ [
ATH =
38 dE
HH-_\""\-\.
m -
WA SBEM“\%.',,,
5C FC Mgl
ACORR
START 198 kHz STOF 3@, 8@ MHz
FL vIF BW 18 kHz AUG GBW 3@ kHz SHP 395 meec
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HERMON LABORATORIES

Test specification: Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions
Test procedure: Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4
Test mode: Compliance .

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.17 Radiated emission measurements from 0.15 to 30 MHz at the mid carrier frequency

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

(@]

ACTW DET: FERK

MEAS DET: FEAK 0P AUG
MER 158 kHz
59,35 dBuWm

L0OG  REF 1@5.@ dBuYsm
i@

dBs | Tl
ATH

38 dB

|

YA 5B
5C FC RN
ACORR ™

ﬂhﬁMMWMWﬂmmWMLL . "

START 138 kHz STOF 38,88 MHz
FL rIF BN 18 kHz AUG BH 38 kHz 3HP 835 meac

L
T

Plot 7.7.18 Radiated emission measurements from 0.15 to 30 MHz at the high carrier frequency

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

(@]

ACTW DET: FERK

MEAS DET: FEAK 0P AUG
MKR 168 kHz
B@.t8 dBuWm

L0OG  REF 1@5.@ dBuYsm
1A

a8 | Tl
ATH

38 dB

|

YA SBXLEV“

50 FC -
ACORR i

Tt b e o e

START 158 kHz STOF 38,88 MH:z
RL rIF BN 18 kHz AVG BW 38 kHz SHP 835 meec
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.19 Radiated emission measurements from 30 to 1000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(@]
ACTY DET: PEAE
MEAS DET: FERK OF AYG
MER Y4B.7 MHz
H4g.o0 dBuWm
L0OG  REF EA.@ dBuWsm FREAMP 0N
i@
dBs i
LATH |
@ dE I /
I A f i) u
J” lluf“ Jlun“”"' ™
VA 5B - hw h*v*'“m
5C FC o]
ACORR

START 38 @ MHz
FL BIF BH 128 kHz

STOF 1.40BA GHz

AYG BW 388 kHz 3HP 383 meac

Plot 7.7.20 Radiated emission measurements from 30 to 1000 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(@2
ACTY DET: PEAE
MEAS DET: FERK OF AYG
MER 474.4 MHz
39,15 dBuWm
L0OG REF EA.@ oBuWsm FREAMF 0N
1A
dBs i
LATH |
@ dE [ /
|'=‘ o /‘ﬂ sald |
L 1T
UH SB .‘wwlr“"‘n* P“"LW"J"
50 FC[ rmpnsr™™
ACORR

START 3@ @ MHz
RL *IF BHW 108 kHz

STOF 1.48BA GHz

AYG BW 380 kHz SHP JA3 meec

Page 60 of 136




I-Il_

HERMON LABORATORIES

Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .
Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.21 Radiated emission measurements from 30 to 1000 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

(@]

Semi anechoic chamber

3m

Vertical and Horizontal

LOG  REF G6A.4 dBuWm

ACTW DET: FERK
MEAS DET: FEAK 0P AUG

HER 16Y.7 MHz
35,85 dBuWm

PREAMP ON

1B
dB~

i

1ATH
@ dE

o

VA SE

iR [Pt | ot

ACORR

INIAY i

START 38 @ MHz
FL BIF BH 128 kHz

AYG BW 388 kHz

STOF 1.08P@ GH:z
SWP B3 meac

Plot 7.7.22 Radiated emission measurements from 1000 to 2400 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

3 Agilent @ R 3 Agilent QR
Mkrl 23455 GHz Mkrl 1.681 1 GHz

Ref 88 dBpY/m Atten 20 dB £5.34 dBpV/m  Ref 86.33 dBpY/m #Atten B dB 47.67 dBpV/m
#Peak #Peak
Log Log
18 i e
dB/ dB/ 5
0l Dl
74.9 54,9
dBpY/ dBpY/
LgAw LgAy
ML §2 M1 52
53 FC $3 FC
A AR A AR
£(fn £(fn
FTun FTun
Swp Swp
PA PA
Start 1,008 6 GHz Stop 2.396 ® GHz  Start 1866 6 GHz Stop 2.390 6 GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 2.331 ms (1000 pts)  #Res BH 1 MHz #YBH 16 kHz Sweep 188.4 ms (1608 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .
Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.23 Radiated emission measurements from 1000 to 2400 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION: Vertical and Horizontal

Semi anechoic chamber
3m

3 Agilent @ R - Agilent R

Mirl 2.329 9 GHz Mkrl 1.627 & GHz
Ref 80 dBpY/m Atten 28 dB 65.53 dBpW/m  Ref 66.99 dBpW./m #Htten § dB 46.63 dBpYsm
#Peak #Peak
Log Log
18 1 18
dB/ i o WMMXMW dB/ 1

T i
[ o]

ol ol
74.0 CERCI . R
dBpY/ dBpl/
LgAw LgAy
ML 52 ML 52
S3 FC 53 FC
A AA A AA
£t £(f):
FTun FTun
Snp Sup
PR PA
Start 1800 © GHz Stop 2.408 ® GHz  Start 18600 6 GHz Stop 2.400 0 GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 2.398 ms (1000 pts)  #Res BH 1 MHz #UBH 16 kHz Sweep 189.2 ms (1608 pts)

Plot 7.7.24 Radiated emission measurements from 1000 to 2400 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION: Vertical and Horizontal

Semi anechoic chamber
3m

#  Agilent @R - Agilent R
Mkrl 2.395 & GHz Mkrl 1.653 1 GHz
Ref 80 dBpY/m Atten 28 dB 65.27 dBpV/m  Ref 66.99 dBpV/m #Atten B dB 45.59 dBpY/m
#Peak | #Peak
Log | Log
18 16
B/ T L] dB/
b 1T Lo
ol ol — o
74.8 54.8 e e et s
dBpY/ dBpl/
LaAv LAy
¥l s2 M1 52
33 FC 33 FC
A AA A AA
£t £f
FTun FTun
Swp Swip
PR PA
Start 1.060 8 GHz Stop 2.400 @ GHz  Start 1.000 @ GHz Stop 2.408 B GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 2.398 ms (18006 pts)  #Res BH 1 MHz #WBH 18 kHz Sweep 109.2 ms (1008 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .
Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.25 Radiated emission measurements from 2483.5 to 3000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

3 Agilent @ R 3 Agilent QR
Mkrl 2.987 39 GHz Mkrl 2.993 76 GHz

Ref 88 dBpY/m Atten 20 dB 67.93 dBpV/m  Ref 6@ dBpY/m #Atten B dB 37.83 dBpV/m
#Peak #Peak
Log 1| Log
16 1 ! T o 16
dB/  fndd i ‘ dB/ .
ol ol
74.9 54.9
dBpl/ dBpv/
LgAw LgAy
M1 32 M1 52
53 FC $3 FC
A AA A AA
£ £
FTun FTun
Swp Swp
PA PA
Start 2.483 59 GHz Stop 3.009 09 CHz  Start 2.483 56 GHz Stop 3.008 69 GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 1.892 ms (8192 pts)_ #Res BH 1 MHz #WBH 16 kHz Sweep 40.41 ms (8192 pts)_

Plot 7.7.26 Radiated emission measurements from 2483.5 to 3000 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal
% Agilent o R 3 Agilent @R

Mkrl 2.995 65 GHz Mkrl 2.995 52 GHz

Ref 8@ dBpY./m Atten 28 dB 67.76 dBpM/m  Ref 60 dBp/m #Atten B dB 37.78 dBpV/m
#Peak #Peak
Log 1 Log
16 1, 18
B/ Latbedtulbitiniihiny T e et I 72 |
Dl DI
74.8 54.8
dBpY/ dBpl/
Lafv LaAy
Ml 52 Ml S2
53 FC 33 FC
A A A AR
£(fn £(fn
FTun FTun
Sup Swp
PA PA
Start 2.483 58 GHz Stop 3.000 80 GHz  Start 2.483 58 GHz Stop 3.008 08 GHz
#Res BH 1 MHz #YBW 3 MHz Sweep 1.092 ms (8192 pts) #Res BH 1 MHz +VBH 18 kHz Sweep 40.41 ms (8192 pts)
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HERMON LABORATORIES

Test specification: Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions
Test procedure: Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4
Test mode: Compliance .

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.27 Radiated emission measurements from 2483.5 to 3000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
- Agilent @R 3 Agilent @ R
Mkrl 2.955 17 GHz Mkrl 2.483 50 GHz
Ref 80 dBuY./m Atten 20 dB 68.27 dEpU/m  Ref 6O dBpl/m Witten @ dB 46,93 dBpl/m
#Peak #Peak
Log 1 Log
10 o 18
dB/‘ N Ll L i) P TIFTR] Eroan \me auntll liay dB/
P o
ol i]
74.0 54.0
dBpY/ dBpl/
LgAv LgAy
Ml 52 ML s2
$3 FC 53 FC
A AR A AR
£0f) £
FTun FTun
Sup Swp
PR PR
Start 2.483 50 GHz Stop 3.000 0@ Gz Start 2.483 50 GHz Stop 3,000 65 GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 1.092 ms (3192 pts)_ #Res BH 1 MHz #YBH 18 kHz Swesp 40.41 ms (8192 pts)_
Plot 7.7.28 Radiated emission measurements from 3000 to 6000 MHz at the low carrier frequency
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
% Agilent @R % Agilent o R
Mkrl 4.303 & GHz Mkrl 4.863 & GHz
Ref 80 dBp\/m #Atten B dB 58.16 dBpW/m Ref 60 dBpY/m #Atten @ dB 56.57 dBpl/m
#Peak #Peak
Loa Log
19 19
dB/ dB/

DI IJ‘ PUWRTYON FRpTTCTIN BETPR Mg wwaf DI
REN - i 54.8

dBwl// dBwiY/

LaAv LAy

ML 52 M1 52

33 FC 33 FC

A AA A AA

£(f): £(f)

FTun FTun

Swp Sup

Start 3.000 @ GHz Stop 6.080 § GHz  Start 3.080 § GHz Stop 6.608 @ GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 30.03 ms (8192 pts)  #Res BH 1 MHz #WBH 18 kHz Sweep 827.3 ms (8192 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.29 Radiated emission measurements from 3000 to 6000 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION: Vertical and Horizontal

Semi anechoic chamber
3m

3 Agilent @ R 3 Agilent QR

Mkrl 4.881 5 GHz Mkrl 4.881 & GHz
Ref 80 dBpY/m #fitten @ dB 54.64 dBpV/m  Ref 6@ dBpl/m #Atten B dB 53.82 dBpY/m
#Peak #Peak 1
Log Log
18 18
dB/ dB/

1
. e

ol . | PP sl ol
4.0 M'mﬂh ¢ + 548
dBpY/ dBpY/
LgAw LgAy
ML 52 ML 52
$3 FC $3 FC
A AA A AA
£ £
FTun FTun
Swp Sup
Start 3.000 6 GHz Stop B.066 ® GHz  Start 3000 6 GHz Stop 6,000 6 GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 30.03 ms (8192 pts)  #Res BH 1 MHz #YBH 16 kHz Sween 827.3 ms (8192 pts)

Plot 7.7.30 Radiated emission measurements from 3000 to 6000 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION: Vertical and Horizontal

Semi anechoic chamber
3m

# Agilent & R - Agilent o R

Mkrl 4.968 2 GHz Mkrl 4.960 2 GHz
Ref 88 dBpY/m #ftten @ dB 53.35 dBpY/m  Ref 68 dBpl/m #Atten B dB 51.31 dBpY/m
#Peak #Peak
Log Log 5
18 16
dB/ dB/ |

$ J

i] b . TORFVRPIRY WO B |
4.0 i o ""‘L T 540
dBpY/ dBpl/
Lafv Lgfy
ML 52 M1 $2
53 FC 53 FC
A AR A AR
£ifn £(f)
FTun FTun
Sup Swp
Start 3000 @ GHz Stop B.06@ @ GHz  Start 3.800 6 GHz Stop 6.000 0 GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 30.03 ms (8192 pts)  #Res BH 1 MHz #UBH 16 kHz Sweep 327.3 ms (8192 pts)
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Test specification: Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions
Test procedure: Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4
Test mode: Compliance .

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.31 Radiated emission measurements from 6000to 10000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

3 Agilent @ R - Agilent @R
Mkrl 9.688 4 GHz Mkrl 9.608 4 GHz
Ref 86 dBpV/m #Atten B dB 61.53 dBpW/m  Ref 66 dBpl/m #Atten B dB 56.92 dBpU/m
#Peak #Peak
Log Log
18 18
dB/ dB/
L prtaimaartoe o

. R I e S S L e !
4.8 54.8
dBpY/ dBpl/
LgAw LgAy
Ml 52 Ml 52
S3 FC 53 FC
A AR A AR
£t £0):
FTun FTun
Swp Sup
Start 6.908 ¥ GHz Stop 10090 § GHz  Start 6.000 § GHz - Stop 16086 § GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 40.41 ms (8192 pts)  #Res BH 1 MHz #UBH 16 kHz Sween 1.103 s (3192 pts)

Plot 7.7.32 Radiated emission measurements from 6000 to 10000 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

# Agilent & R - Agilent o R
Mkrl 9.764 1 GHz Mkrl 9.764 1 GHz

Ref 88 dBpY/m #ftten @ dB 59.14 dBpY/m  Ref 68 dBpi/m #Atten B dB 55.80 dBpY./m
#Peak #Peak
Log Log
18 16
dB/ 1 dB/
™ b ol
74.8 548
dBpY/ dBpl/
Lafv Lgfy
ML 52 M1 $2
53 FC 53 FC
A AR A AR
£ifn £(f)
FTun FTun
Sup Swp
Start 6000 @ GHz Stop 16.086 © GHz Center 8.068 & GHz Span 4 GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 40.41 ms (8192 pts)  #Res BH 1 MHz #UBH 16 kHz Sween 1.103 5 (8192 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .
Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.33 Radiated emission measurements from 6000 to 10000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

3 Agilent @ R 3 Agilent QR
Mkrl 9.919 4 GHz Mkrl 9.926 4 GHz

Ref 88 dBpY/m #Atten B dB 61.84 dBpV/m  Ref 6@ dBpY/m #Atten B dB 56.28 dBpV/m
#Peak #Peak &
Log Log =
18 18
dB/ (1) dB/ -~ R
0l Dl
74.9 54,9
dBpY/ dBpY/
LgAw LgAy
ML §2 M1 52
53 FC $3 FC
A AR A AR
£(fn £(fn
FTun FTun
Swp Swp
Start 6.900 0 GHz Stop 10,066 6 GHz  Start 6.086 8 CHz Stop 10.000 9 GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 40.41 ms (8192 pts)  #Res BH 1 MHz #YBH 16 kHz Sweep 1.103 5 (8192 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

27-Jun-14 - 06-Jul-14

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1006 hPa

Relative Humidity: 55 %

| Power Supply: Battery

Remarks:

Plot 7.7.34 Radiated emission measurements from 10000to 14000 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:

Semi anechoic chamber

3m

ANTENNA POLARIZATION: Vertical and Horizontal
3 Agilent @ R 3 Agilent R
Mkrl 13.939 4 GHz Mikrl 12.669 @ GHz
Ref 80 dBpY/m #fitten @ dB 53.55 dBpVW/m  Ref 6@ dBpl/m #Atten B dB 47.93 dBpY/m
#Peak #Peak
Log Log
18 18 -
dB/ .| dB/ .~ it T
mwwwwm"w
ol ol
74.8 34.8
dBpY/ dBpY/
LgAw LgAy
ML 52 ML 52
$3 FC $3 FC
A AA A AA
£ £
FTun FTun
Swp Sup
Start 10.096 @ GHz Stop 14.006 8 GHz  Start 10.680 6 GHz B Stop 14.600 @ GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 40.41 ms (8192 pts)  #Res BH 1 MHz #YBH 16 kHz Sweep 1.103 5 (8192 pts)

Plot 7.7.35 Radiated emission measurements from 10000 to 14000 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:

Semi anechoic chamber

3m

ANTENNA POLARIZATION: Vertical and Horizontal
#  Agilent @R - Agilent R
Mkrl 13.991 7 GHz Mkrl 12.204 1 GHz
Ref 80 dBpY/m #Atten B dB 59.44 dBpV/m  Ref 6@ dBpY./m #Atten B dB 46.20 dBpV./m
#Peak #Peak
Log Log
18 16 ;
B/ a8/ . —
>
e T Y g "
D - ]
74.8 548
dBpY/ dBpl/
LaAv LAy
Ml S2 Ml S2
33 FC 53 FC
A AR A AR
£t £f
FTun FTun
Swp Swip
Start 10,008 @ GHz Stop 14.060 6 GHz  Start 10.900 8 GHz Stop 14.809 0 GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 40.41 ms (8192 pts)  #Res BH 1 MHz #WBH 18 kHz Sweep 1,103 5 (8192 pts)
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Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.36 Radiated emission measurements from 10000 to 14000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

3 Agilent @ R 3 Agilent QR
Mkrl 13.964 8 GHz Mkrl 13.856 5 GHz
Ref 80 dBpY/m #htten 8 dB 58.91 dBpV/m  Ref 6@ dBpY/m #Atten 6 dB 47.98 dBpV/m
#Peak #Peak
Log Log 1
16 16 K%
dB/ 4 dB/ . ™ " NN, s
PTTP I | PP

ol - Dl
74.9 54.9
dBpl/ dBpv/
LgAw LgAy
M1 32 M1 52
53 FC $3 FC
A AA A AA
£(fn £ n
FTun FTun
Swp Swp
Start 160,680 @ GHz Stop 14.006 & GHz  Start 10,660 GHz Stop 14.686 § GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 40.41 ms (8192 pts)  #Res BH 1 MHz #YBH 16 kHz Sweep 1.103 5 (8192 pts)

Plot 7.7.37 Radiated emission measurements from 14000to 18000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal
# Agilent & R - Agilent o R

Mkrl 14.412 6 GHz Mkrl 16.814 8 GHz
Ref 88 dBpV/m sftten @ B 53.47 dBpV/m Ref 68 dBpY/m +htten B dB 46.29 dBpY/m
Peak Peak |
Log Log I
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33 FC $3 FC
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£t CN
FTun FTun
Swp Swp
Start 14,000 GHz Stop 16.008 GHz  Start 12.000 GHz Stap 18.000 GHz

#Res BH 1 MHz #VBH 3 MHz Sweep 13.65 ms (8192 pts)  #Res BH 1 MHz #UBH 16 kHz Sweep 312.4 ms (8192 pts)
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Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4
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Date(s):
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Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1006 hPa

Relative Humidity: 55 %

| Power Supply: Battery

Remarks:

Plot 7.7.38 Radiated emission measurements from 14000 to 18000 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

3 Agilent @ R - Agilent @R
Mkrl 16.647 3 GHz Mirl 14.646 6 GHz
Ref 80 dBpY/m shitten @ dB 5402 dBpV/m Ref 60 dBpY/m #Atten B dB 44.98 dBpY/m
Peak Peak
Log Log
18 18 14
dB/ dB/ T .
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£(f) £0):
FTun FTun
Swp Swp
Start 14,060 GHz Stop 16.606 GHz  Start 14,608 GHz Stop 15660 GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 13.65 ms (8192 pts)  #Res BH 1 MHz #UBH 16 kHz Sweep 312.4 ms (3192 pts)

Plot 7.7.39 Radiated emission measurements from 14000 to 18000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

# Agilent & R - Agilent o R
Mkrl 16.433 4 GHz Mkrl 17.983 9 GHz
Ref 88 dBpY/m #ftten @ dB 54.81 dBpY/m  Ref 68 dBpi/m #Atten B dB 43.74 dBpY/m
Peak Peak |
Log Log |
18 16
dB/ 4B/
.
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dBpY/ dBpl/
Lafv Lgfy
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A AR A AR
£ifn £(f)
FTun FTun
Sup Swp
Start 14,008 GHz Stop 18.800 GHz  Start 14.008 GHz Stop 18.800 GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 13.65 ms (8192 pts)  #Res BH 1 MHz #UBH 16 kHz Sweep 312.4 ms (8192 pts)

Page 70 of 136



HERMON LABORATORIES

Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.40 Radiated emission measurements from 18000to 22000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

G Agilent R T L Agllent R T
Mkr1 21.9560 GHz Mkr1 21.1806 GHz

Ref80 dBpv/im Atten 5 dB 49.16 dBpvim Ref 60 dBv/m #Atten 0 dB 38.21 dBvim
Peak Peak
Log Log
10 10
dB/ dBf
Offst Offst —— P, _ oy
3.28 > 3.28
dB dB
. RTINS AFFRRIPY NV BAAYY IST N Y TFAOE KRPOUrSY OSSO TEPRTI Dpere o
74.0 54.0
dBuv/) dBuvA
M1 52 W1 52
=3 FC =3 FC
AAA AAA
Start 18 GHz Stop 22 GHz  Start 18 GHz Stop 22 GHz

#Res BW 1 MHz #VBW 3 MHz Sweep 81.91 ms (8192 pts)

#Res BW 1 MHz

#VBW 10 kHz Sweep 325 ms (8192 pts)

Plot 7.7.41 Radiated emission measurements from 18000 to 22000 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION:  Vertical and Horizontal

i Agilent R T i Agilent R T
Mkr1 21.6889 GHz Mkr1 19.3171 GHz

Ref 80 dBpv/m #Atten 0 dB 47.46 dBpv/m Ref60 dBpv/m #Atten 0 dB 37.48 dBpv/m
Peak Peak
Log Log
10 10
dB/ dB/ x
Offst Offst o . o o~ -
3.28 . 3.28 - -
dB ﬁ dB
DI DI
74.0 54.0
dBv/) dBpvVA
W1oB2 W1 82
S3 FC 53 FC
A AR A AL
Start 18 GHz Stop 22 GHz  Start 18 GHz Stop 22 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.91 ms (3192 pts) #Res BW 1 MHz #VBW 10 kHz Sweep 325 ms (8192 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance Verdict: PASS

Date(s):

Temperature: 24 °C

Air Pressure: 1006 hPa

27-Jun-14 - 06-Jul-14
Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.42 Radiated emission measurements from 18000 to 22000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

G Agilent R T L Agllent R T
Mkr1 21.1405 GHz Mkr1 19.3219 GHz

Ref 80 dBv/m #Atten 0 dB 48.04 By Ref 60 dBpv/m #Atten 0 dB 37.51 dBpv/m
Peak Peak
Log Log
10 10
dB/ dB/ :
Offst Offst " R -2 v i e
3.28 1 3.28 il
DI DI
74.0 54.0
dBpY dBpv
V152 W1 oS82
53 FC 53 FC
A AN A AA
Start 18 GHz Stop 22 GHz  Start 18 GHz Stop 22 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.91 ms (8192 pts) #Res BW 1 MHz #VBW 10 kHz Sweep 325 ms (8192 pts)

Plot 7.7.43 Radiated emission measurements from 22000to 25000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

i Agilent R T i Agilent R T
Mkr1 24.2909 GHz Mkr1 24.9121 GHz

Ref 80 dBuv/m Atten 5 dB 50.81 dBuMim  Ref 60 dBuvim #Atten 0 dB 39.66 dBuim
Peak Peak
Log Log
10 10
dB! dB/ -
Offst N Offst Mg P s, |yl
3.28 3.28
9B g - e T
DI DI
74.0 540
dByv/ dByvi
Wi 52 =]
53 FC 53 FC
A AA A AA
Start 22 GHz Stop 25 GHz  Start 22 GHz Stop 25 GHz

#Res BW 1 MHz

#VBW 3 MHz Sweep 81.91 ms (3192 pts) #Res BW 1 MHz #VBW 10 kHz Sweep 243.7 ms (8192 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.44 Radiated emission measurements from 22000 to 25000 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION:  Vertical and Horizontal

G Agilent R T L Agllent R T
Mkr1 24.8535 GHz Mkr1 24.8293 GHz

Ref80 dBpv/im #Atten 0 dB 49.48 dBpvim Ref 60 dBv/m #Atten 0 dB 39.34 dBvim
Peak Peak
Log Log
10 10
dB/ dB/ -
Offst Offst e i, | o)
3.28 - 3.28
dB ' I “ﬂ l' . .“‘“ Im “** il M dB
DI DI
7.0 54.0
dB dBpv
W1 52 M1 52
53 FC 53 FC
A AL A AA
Start 22 GHz Stop 25 GHz  Start 22 GHz Stop 25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.91 ms (8192 pts) #Res BW 1 MHz #VBW 10 kHz Sweep 243.7 ms (8192 pts)

Plot 7.7.45 Radiated emission measurements from 22000 to 25000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

i Agilent R T i Agilent R T
Mkr1 24.3638 GHz Mkr1 24.8297 GHz

Ref 80 dBpv/m #Atten 0 dB 49.72 dBpv/m Ref60 dBpv/m #Atten 0 dB 39.73 dBpv/m
Peak Peak
Log Log
10 10
dB! dB/ -
Offst Ofist e i e
3.28 - 3.28
dB ‘M"”" S, .mm m dB
DI DI
74.0 54.0
dBv/) dBpvVA
W1oB2 W1 82
S3 FC 53 FC
A AA A AL
Start 22 GHz Stop 25 GHz  Start 22 GHz Stop 25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.91 ms (3192 pts) #Res BW 1 MHz #VBW 10 kHz Sweep 243.7 ms (8192 pts)

Page 73 of 136



u

HERMON LABORATORIES

Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .
Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.46 Radiated emission measurements at the 1.6 GHz at low carrier frequency

TEST SITE: Semi anechoic chamber

ANTENNA POLARIZATION:  Vertical

TEST DISTANCE: 3m

3 Agilent @ R - Agilent @R
Mkrl 1.601 448 GHz Mkrl 1.681 385 GHz
Ref 88 dBpU/m Atten 18 dB 48.23 dBpW/m  Ref 70 dBpls/m Atten 10 dB 41.83 dBplsm
#Peak #Peak
Log Log
18 18
dB/ dB/
1
1 e
N A

e, "' I L T Lerort I O ot ] - .
dBpY/ dBpl/
LgAw LgAy
ML §2 Y1 52
53 FC 53 FC
A AR A AR
£t £(f):
FTun FTun
Swp Sup
Center 1.601 308 GHz Span 5 MHz  Center 1.6601 300 GHz Span 5 MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 28 ms (1801 pts)  #Res BH 1 MHz #UBH 16 kHz Sweep 20 ms (1601 pts)

Plot 7.7.47 Radiated emission measurements at the 1.6 GHz at low carrier frequency

TEST SITE: Semi anechoic chamber

ANTENNA POLARIZATION:  Horizontal

TEST DISTANCE: 3m

4 Agilent R % Agilent o R
Mkrl 1.681 425 GHz Mkrl 1.681 37@ GHz
Ref 88 dBpY/m Atten 18 dB 53.37 dBpY/m  Ref 70 dBpli/m Atten 18 dB 49.42 dBpY./m
#Peak #Peak
Log Log
18 18
dB/ dB/ 1
Il
1 """
WM‘“‘“W

Dl tudih RN Tl "Bt bt |
T 54.0 Y N R T
dBpY/ dBpl/
Lafv Lgfw
ML §2 U1 52
$3 FC $3 FC
A AR A AR
£(fn £(fn
FTun FTun
Sup Swp
Center 1.6601 308 GHz Span 5 MHz  Center 1.681 308 GHz Span 5 MHz
#Res BH 1 MHz #BW 3 MHz Sweep 20 ms (1001 pts)  #Res BH 1 MHz +WBW 18 kHz Sweep 20 ms (1001 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.48 Radiated emission measurements at the 1.6 GHz at mid carrier frequency

TEST SITE:
ANTENNA POLARIZATION:
TEST DISTANCE:

5 Agilent

Ret 78 dBpVsm

Semi anechoic chamber

Vertical
3m
Q@R
Mkrl 1.627 319 6 GHz
ftten 10 dB 45,14 dBpV/m

#Peak
Log

16
dB/

Lafw
M1 52

53 FC
A AA

A4
Prhek

Swp

Start 1.626 508 @ GHz
tRes BH 180 kHz

Stop 1.628 155 @ GHz

#BH 300 kHz Sweep 28 ms (1881 pts)

Plot 7.7.49 Radiated emission measurements at the 1.6 GHz at mid carrier frequency

TEST SITE:
ANTENNA POLARIZATION:
TEST DISTANCE:

- Agilent

Ref 78 dBpU/m

Semi anechoic chamber

Horizontal
3m
@R
Mirl 1527 328 7 GHz
ftten 18 dB 56.87 dBpV/m

#Peak
Log

19
dB/

b

LgAv

W1 52

53 FC
A AA

£
P08k

Swp

Start 1.626 508 @ GHz
tRes BH 180 kHz

Stop 1.628 155 @ GHz

#UBH 300 kHz Sweep 28 ms (1861 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.50 Radiated emission measurements at the 1.6 GHz at high carrier frequency

TEST SITE:
ANTENNA POLARIZATION:
TEST DISTANCE:

5 Agilent

Ret 78 dBpVsm

Semi anechoic chamber

Vertical
3m
Q@R
Mkrl 1.853 331 GHz
ftten 10 dB 44,32 dBpV/m

#Peak
Log

16
dB/

Lafw

Ml 52

53 FC
A AA

A4
Prhek

Swp

Center 1.653 333 GHz
#Res BH 180 kHz

Span 2 MHz

#BH 300 kHz Sweep 28 ms (1881 pts)

Plot 7.7.51 Radiated emission measurements at the 1.6 GHz at high carrier frequency

TEST SITE:
ANTENNA POLARIZATION:
TEST DISTANCE:

- Agilent

Ref 78 dBpU/m

Semi anechoic chamber

Horizontal
3m
@R
Mkrl 1.653 317 GHz
ftten 18 dB 53.18 dBpY/m

#Peak
Log

19
dB/

LgAv

W1 52

53 FC
A AA

£
P08k

Swp

Center 1.853 325 GHz
#Res BH 100 kHz

Span 2 MHz

#UBH 300 kHz Sweep 28 ms (1861 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .
Verdict:
Date(s): 27-Jun-14 - 06-Jul-14 PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:
Plot 7.7.52 Radiated emission measurements at the second harmonic of low carrier frequency
TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
3 Agilent @ R - Agilent @R
Mkrl 4.803 745 GHz Mkrl 4.883 975 GHz
Ref 88 dBpl/m Wiitten B dB 6220 dBpV/n  Ref 70 dBpl/m #ficen B dB 60,63 dBpY./m
#Peak #Peak |
Log Log L
) 10 -4
dB/ s dB/
u]} Lt sl I Prinil Ak bgain, u‘” \(..Ju Detounlt drsdihntiy o] Dl
4.8 54.8
dBpY/ dBpl/
LgAw LgAy
ML os2 ML 52
53 FC 33 FC
A AR A AR
£(f) £0):
FTun FTun
Swp Sup
Center 4.504 808 GHz Span 1@ MHz  Center 4.384 000 GHz Span 16 MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 1.066 ms (1000 pts)_ #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1008 pts)_

Plot 7.7.53 Radiated emission measurements at the second harmonic of low carrier frequency

TEST SITE: Semi anechoic chamber

ANTENNA POLARIZATION:  Horizontal

TEST DISTANCE: 3m

% Agilent @R % Agilent o R
Mkrl 4.683 705 GHz Mkrl 4.883 945 GHz
Ref 80 dBpY/m #Atten B dB 59.43 dBpV/m  Ref 78 dBpY./m #Atten B dB 57.28 dBpV/m
#Peak #Peak |
Log Log i
18 16
dB/ L dg/ /Q
]
A

O O _— o T T RO o
dBpY/ dBpl/
LaAv LAy
¥l s2 Ml S2
33 FC 53 FC
A AR A AR
£t £f
FTun FTun
Swp Swip
Center 4.364 800 GHz Span 10 MHz  Center 4.304 060 GHz Span 16 MHz
#Res BH 1 MHz #VBH 3 MHz Sweep 1066 ms (18006 pts)  #Res BH 1 MHz #WBH 3 kHz Sweep 2.664 ms (1008 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .
Verdict:
Date(s): 27-Jun-14 - 06-Jul-14 PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:
Plot 7.7.54 Radiated emission measurements at the second harmonic of mid carrier frequency
TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
3 Agilent @ R Agilent @R
Mkrl 4.882 125 GHz Mkrl 4.881 985 GHz
Ref 88 dBpl/m Wiitten B dB 6489 dBpY/n  Ref 70 dBpl/m #ficen B dB 5133 dBpY/m
#Peak #Peak 7
Log Log
18 1 18 =4
dB/ 1< dB/
o I T . ) ST AP A - SN B e ]
dBpY/ dBpl/
LgAw LgAy
ML os2 ML 52
53 FC 33 FC
A AR A AR
£(f) £0):
FTun FTun
Swp Sup
Center 4.882 808 GHz Span 18 MHz  Center 4.882 000 GHz Span 16 MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 1.B66 ms (1008 pts)  #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1608 pts)

Plot 7.7.55 Radiated emission measurements at the second harmonic of mid carrier frequency

TEST SITE:

Semi anechoic chamber
ANTENNA POLARIZATION: Horizontal

TEST DISTANCE: 3m
% Agilent @R % Agilent o R

Mkrl 4.882 275 GHz Mkrl 4.832 015 GHz
Ref 80 dBpY/m #ftten @ dB 53.11 dBpV/m  Ref 7@ dBpY/m #Atten B dB 55.93 dBpY/m
#Peak #Peak
Log Log
18 16
B/ . a5/ e

i o

o N O P ot hibsapibon] B [ ] [ ——
dBpY/ dBpl/
LaAv LAy
ML 52 M1 52
33 FC 33 FC
A AA A AA
£t £f
FTun FTun
Swp Swip
Center 4.882 089 GHz Span 18 MHz  Center 4.382 000 GHz Span 18 MHz
#Res BH 1 MHz #VBH 3 MHz Sweep 1066 ms (18006 pts)  #Res BH 1 MHz #WBH 3 kHz Sweep 2.664 ms (1008 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance Verdict: PASS

Date(s):

Temperature: 24 °C

Air Pressure: 1006 hPa

27-Jun-14 - 06-Jul-14
Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.56 Radiated emission measurements at the second harmonic of high carrier frequency

TEST SITE: Semi anechoic chamber

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m
3 Agilent @ R - Agilent @R

Mkrl 4.959 585 GHz Mkrl 4968 155 GHz

Ref 88 dBpY/m #Ptten @ B 6335 dBpY/m  Ref 70 dBpY/m sftten B dB 81.14 dBpY/m
#Peak #Peak .
Log Log
18 : 18 Q‘m\k
dB/ S dB/
ol [N P PR PO T U o e ]
1T N st st e ] i T
dBpY/ dBpl/
LgAw LgAy
ML $2 ML 52
33 FC §3 FC
A AA A AA
£(f) £f)
FTun FTun
Swp Swp

Center 4.968 009 GHz
#Res BH 1 MHz

Span 1@ MHz  Center 4.960 000 GHz
Sweep 1.B66 ms (1008 pts)  #Res BH 1 MHz

Span 16 MHz

#YBH 3 MHz #UBH 16 kHz Sweep 1.066 ms (1608 pts)

Plot 7.7.57 Radiated emission measurements at the second harmonic of high carrier frequency

TEST SITE: Semi anechoic chamber

ANTENNA POLARIZATION:  Horizontal

TEST DISTANCE: 3m

% Agilent @R % Agilent o R
Mkrl 4.950 845 GHz Mkrl 4.966 175 GHz
Ref 80 dBpY/m #Atten B dB 59.52 dBpV/m  Ref 7@ dBpY./m #Atten B dB 58.84 dBpV./m
#Peak #Peak
Log Log 1
18 16
dB/ 1 dB/ &“\
f,,w""’"“ “\.‘,‘_\*
1 — "

DI ol BN AP SR R——
74.0 i s e B tqg [T
dBpY/ dBpl/
LaAv LAy
¥l s2 Y1 52
33 FC 53 FC
A AR A AR
£t £f
FTun FTun
Swp Swip
Center 4.96@ 989 GHz Span 18 MHz  Center 4.960 0080 GHz Span 18 MHz
#Res BH 1 MHz #VBH 3 MHz Sweep 1066 ms (18006 pts)  #Res BH 1 MHz #WBH 18 kHz Sweep 1066 ms (1008 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .
Verdict:
Date(s): 27-Jun-14 - 06-Jul-14 PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:
Plot 7.7.58 Radiated emission measurements at the third harmonic of low carrier frequency
TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
- Agilent @R 3 Agilent @ R
Mkrl 7.285 434 GHz Mkrl 7.265 975 GHz
Ref 801 dBpl./m #ficen B dB 55.28 dBpV/m Ref 78 dBpl/m Wiitten B dB 5013 dBpY/m
#Peak #Peak
Log Log
18 18
dB/ dB/
" Mﬁmﬂwh
ol Lot f MW WHMMM."‘"‘»- AR AN b ol R I I R A I
4.8 54.8
dBpY/ dBpl/
LgAw Lgfv
ML sz ML os2
53 FC 53 FC
A AR A AR
£ £0f):
FTun FTun
Swp Swp
Center 7.206 808 GHz Span 10 MHz  Center 7.206 000 GHz Span 1@ MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 1.066 ms (1608 pts) #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1006 pts)

Plot 7.7.59 Radiated emission measurements at the third harmonic of low carrier frequency

TEST SITE: Semi anechoic chamber

ANTENNA POLARIZATION:  Horizontal

TEST DISTANCE: 3m

% Agilent o R 3 Agilent @R
Mkrl 7.285 665 GHz Mkrl 7.285 885 GHz
Ref 8@ dBpY./m #Atten B dB 58.22 dBpM/m  Ref 70 dBpW/m #Atten B dB 55.85 dBpY/m
#Peak #Peak
Log Log
16 18 1
4B/ . 4B/ -2
[ 2 em——

ol T IS PN ey LT A - ol D—— VN PSR SNS——
74.8 54.8
dBpY/ dBpl/
Lafv LaAy
Ml 52 Ml S2
53 FC 33 FC
A A A AR
£f £t
FTun FTun
Sup Swp
Center 7.286 800 GHz Span 10 MHz  Center 7.206 608 GHz Span 16 MHz
#Res BH 1 MHz #YBW 3 MHz Sweep 1066 ms (1008 pts)  #Res BH 1 MHz #UYBH 3 kHz Sweep 2.664 ms (1809 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

27-Jun-14 - 06-Jul-14

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1006 hPa

Relative Humidity: 55 %

| Power Supply: Battery

Remarks:

Plot 7.7.60 Radiated emission measurements at the third harmonic of mid carrier frequency

TEST SITE: Semi anechoic chamber

ANTENNA POLARIZATION:  Vertical

TEST DISTANCE: 3m

3 Agilent @ R Agilent @R
Mirl 7.323 665 GHz Mkrl 7.322 915 GHz
Ref 80 dBpY/m #ftten @ dB 53.45 dBpW/m  Ref 70 dBpls/m #Htten § dB 54.46 dBpYsm
#Peak #Peak
Log Log
18 18 T
dB/ dB/
M FMW#‘W

o ey TR o P vy e . - — =
74.0 54.0
dBpY/ dBpl/
LgAw LgAy
ML 52 ML 52
S3 FC 53 FC
A AA A AA
£t £(f):
FTun FTun
Swp Sup
Center 7.323 808 GHz Span 1@ MHz  Center 7.323 000 GHz Span 16 MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 1.B66 ms (1008 pts)  #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1608 pts)

Plot 7.7.61 Radiated emission measurements at the third harmonic of mid carrier frequency

TEST SITE: Semi anechoic chamber

ANTENNA POLARIZATION:  Horizontal

TEST DISTANCE: 3m

% Agilent o R 3 Agilent @R
Mkrl 7.322 G525 GHz Mkrl 7.322 955 GHz
Ref 8@ dBpY./m #Atten B dB 60.21 dBpM/m  Ref 70 dBpl/m #Atten B dB 56.55 dBpY/m
#Peak #Peak |
Log Log .
16 18
dg/ 3 dB/ =
./’ﬂw - N

T e e wo T TR [P TS VTR e e
74.8 54.8
dBpY/ dBpl/
Lafv LaAy
Ml 52 ¥l s2
53 FC 33 FC
A A A AR
£f £t
FTun FTun
Swp Swp
Center 7.323 800 GHz Span 10 MHz  Center 7.323 608 GHz Span 16 MHz
#Res BH 1 MHz #YBW 3 MHz Sweep 1066 ms (1008 pts)  #Res BH 1 MHz #UYBH 3 kHz Sweep 2.664 ms (1809 pts)
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Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .
Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:
Plot 7.7.62 Radiated emission measurements at the third harmonic of high carrier frequency

TEST SITE: Semi anechoic chamber

ANTENNA POLARIZATION:  Vertical

TEST DISTANCE: 3m

- Agilent @R 3 Agilent @ R

Mkrl 7.439 394 GHz

Mikrl 7.439 895 GHz

Ref 80 dBpY/m #Htten § dB 61.94 dBpY/m  Ref 7@ dBpY/m #ftten @ dB 53.58 dBpW/m
#Peak #Peak

Log Log 1

18 18

B/ o) dB/

ol T . O PPV o e \\V\r“ww D — —— ——————
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#Res BH 1 MHz #YBH 3 MHz Sweep 1.066 ms (1608 pts) #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1006 pts)

4 Agilent

Plot 7.7.63 Radiated emission measurements at the third harmonic of high carrier frequency

TEST SITE:
ANTENNA POLARIZATION:  Horizontal

TEST DISTANCE:

Semi anechoic chamber

3m

Mkrl 7.440 345 GHz

%% Agilent

@R
Mkrl 7.439 995 GHz

Ref 8@ dBpY/m #Atten B dB 64.27 dBpl/m  Ref 78 dBpY/m #ftten @ dB 61.67 dBpY/m
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#Res BH 1 MHz #YBW 3 MHz Sweep 1066 ms (1008 pts)  #Res BH 1 MHz #UYBH 3 kHz Sweep 2.664 ms (1809 pts)
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Test specification: Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions
Test procedure: Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4
Test mode: Compliance .

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.64 Radiated emission measurements at the fourth harmonic of low carrier frequency

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION:  Vertical
TEST DISTANCE: 3m
3 Agilent @ R - Agilent @R
Mirl 9.687 334 GHz Mkrl 9.687 915 GHz
Ref 80 dBpY/m #ftten @ dB £3.95 dBpW/m  Ref 70 dBpls/m #Htten § dB 59.17 dBplsm
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#Res BH 1 MHz #YBH 3 MHz Sweep 1.B66 ms (1008 pts)  #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1608 pts)
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Page 83 of 136



HERMON LABORATORIES

Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .
Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.65 Radiated emission measurements at the fourth harmonic of low carrier frequency

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION:  Horizontal
TEST DISTANCE: 3m
3 Agilent QR 3 Agilent @ R
Mkrl 9.688 195 GHz Mkrl 9.687 &35 GHz
Ref 8@ dBpY/m #Atten B dB 61.78 dBpY/m  Ref 78 dBpY/m #fitten @ dB 56.34 dBpY/m
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3 Agilent @ R
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Test specification: Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions
Test procedure: Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4
Test mode: Compliance .

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.66 Radiated emission measurements at the fourth harmonic of mid carrier frequency

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION:  Vertical
TEST DISTANCE: 3m
- Agilent @R 3 Agilent @ R
Mkrl 9.764 536 GHz Mirl 9.763 945 GHz
Ref 80 dBpY/m #Htten § dB 64.39 dBpY/m  Ref 7@ dBpY/m #ftten @ dB 59.61 dBpY/m
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#Res BH 1 MHz #YBH 3 MHz Sweep 1.066 ms (1608 pts) #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1006 pts)
#  Agilent & R
Mkrl 9.763 882 GHz
Ref 30 dBpl/m #Htren @ dB 62.98 dBpl/m
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Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

27-Jun-14 - 06-Jul-

14

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1006 hPa

Relative Humidity: 55 %

| Power Supply: Battery

Remarks:

Plot 7.7.67 Radiated emission measurements at the fourth harmonic of mid carrier frequency

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION:  Horizontal
TEST DISTANCE: 3m
3 Agilent @ R - Agilent @R
Mirl 9.763 184 GHz Mkrl 9.763 815 GHz
Ref 80 dBpY/m #ftten @ dB 53.34 dBpW/m  Ref 70 dBpls/m #Htten § dB 52.21 dBpYsm
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#Res BH 1 MHz #YBH 3 MHz Sweep 1.B66 ms (1008 pts)  #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1608 pts)
#  Agilent & R
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Sweep 1066 ms (1006 pts)
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Test procedure: Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4
Test mode: Compliance .

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.68 Radiated emission measurements at the fourth harmonic of high carrier frequency

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION:  Vertical
TEST DISTANCE: 3m
3 Agilent @ R - Agilent @R
Mirl 9.926 566 GHz Mirl 9.919 885 GHz
Ref 80 dBpY/m #ftten @ dB 65.66 dBpY/m  Ref 70 dBpls/m #Htten § dB 59.75 dBplsm
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#Res BH 1 MHz #YBH 3 MHz Sweep 1.B66 ms (1008 pts)  #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1608 pts)
#  Agilent & R
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Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

27-Jun-14 - 06-Jul-14

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1006 hPa

Relative Humidity: 55 %

| Power Supply: Battery

Remarks:

Plot 7.7.69 Radiated emission measurements at the fourth harmonic of high carrier frequency

TEST SITE: Semi anechoic chamber

ANTENNA POLARIZATION:  Horizontal

TEST DISTANCE: 3m
- Agilent @R 3 Agilent @ R

Mkrl 9.919 234 GHz Mkrl 9.919 935 GHz
Ref 80 dBpl/m #Atten B dB 65.51 dBpV/m  Ref 78 dBpV/m #ftten @ dB 60,75 dBpV/m
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Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .
Verdict:
Date(s): 27-Jun-14 - 06-Jul-14 PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:
Plot 7.7.70 Radiated emission measurements at the fifth harmonic of low carrier frequency
TEST SITE: OATS
ANTENNA POLARIZATION:  Vertical
TEST DISTANCE: 3m
3 Agilent @ R - Agilent @R
Mkrl 12818 756 GHz Mkrl 12,883 324 GHz
Ref 80 dBpl/m #fitten B dB 52.76 dBp/m  Ref 60 dBul/m sfitten 0 dB 43.89 dBpl/m
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Center 12,010 088 GHz Span 10 MHz  Center 12018 006 GHz Span 16 MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 1.B66 ms (1008 pts)  #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1608 pts)

Plot 7.7.71 Radiated emission measurements at the fifth harmonic of low carrier frequency

TEST SITE: OATS
ANTENNA POLARIZATION:  Horizontal
TEST DISTANCE: 3m
3 Agilent @R % Agilent @R
Mkrl 12.91@ 856 GHz Mkrl 12.869 344 GHz
Ref 80 dBpY/m #ftten @ dB 51.65 dBpW/m Ref 68 dBpY/m #ftten @ dB 41.53 dBpY/m
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#Res BH 1 MHz +VBH 3 MHz Sweep 1866 ms (1006 pts) #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1008 pts)
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Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

27-Jun-14 - 06-Jul-14

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1006 hPa

Relative Humidity: 55 %

| Power Supply: Battery

Remarks:

Plot 7.7.72 Radiated emission measurements at the fifth harmonic of mid carrier frequency

TEST SITE: OATS
ANTENNA POLARIZATION:  Vertical
TEST DISTANCE: 3m
3 Agilent @ R - Agilent R
Mkrl 12.204 885 GHz Mkrl 12.204 565 GHz
Ref 80 dBpY/m #ftten @ dB S54.68 dBpV/m  Ref 68 dBpY/m #Htten § dB 46.43 dBpYsm
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Log Log
18 18 o
dB/ dB/ [
1
R A L ]
o ETITY SPTRTEY L T At] DI
74.0 54.0
dBpY/ dBpl/
LgAw LgAy
ML 52 ML 52
S3 FC 53 FC
A AA A AA
£t £(f):
FTun FTun
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Center 12,205 088 GHz Span 10 MHz  Center 12.205 008 GHz Span 16 MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 1.B66 ms (1008 pts)  #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1608 pts)

Plot 7.7.73 Radiated emission measurements at the fifth harmonic of mid carrier frequency

TEST SITE: OATS

ANTENNA POLARIZATION:  Horizontal

TEST DISTANCE: 3m

#  Agilent @R - Agilent R
Mkrl 12.204 745 GHz Mkrl 12.204 364 GHz
Ref 80 dBpY/m #ftten @ dB 51.87 dBpVW/m  Ref 6@ dBpY/m #Atten B dB 43.97 dBpY/m
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Swp Swp
Center 12.205 006 GHz Span 10 MHz  Center 12.205 608 GHz Span 16 MHz
#Res BH 1 MHz #VBH 3 MHz Sweep 1066 ms (18006 pts)  #Res BH 1 MHz #WBH 3 kHz Sweep 2.664 ms (1008 pts)
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Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .
Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.74 Radiated emission measurements at the fifth harmonic of high carrier frequency

TEST SITE: OATS
ANTENNA POLARIZATION:  Vertical
TEST DISTANCE: 3m
3 Agilent @ R - Agilent @R
Mkrl 12.396 762 GHz Mkrl 12.408 666 GHz
Ref 80 dBpY/m #ftten @ dB 48.88 dBpV/m  Ref 60 dBpY/m #Htten § dB 37.35 dBpYdm
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Center 12,400 088 GHz Span 10 MHz  Center 12,400 006 GHz Span 16 MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 1.B66 ms (1008 pts)  #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1608 pts)
Plot 7.7.75 Radiated emission measurements at the fifth harmonic of high carrier frequency
TEST SITE: OATS
ANTENNA POLARIZATION:  Horizontal
TEST DISTANCE: 3m
% Agilent @R % Agilent o R
Mkrl 12.397 623 GHz Mkrl 12.408 586 GHz
Ref 80 dBpY/m #ftten @ dB 49.1@ dBpV/m  Ref 6@ dBpY/m #Atten B dB 37.67 dBpY/m
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Swp Sup
Center 12.400 006 GHz Span 10 MHz  Center 12.400 608 GHz Span 16 MHz
#Res BH 1 MHz #VBH 3 MHz Sweep 1066 ms (18006 pts)  #Res BH 1 MHz #WBH 3 kHz Sweep 2.664 ms (1008 pts)
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Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .
Verdict:
Date(s): 27-Jun-14 - 06-Jul-14 PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:
Plot 7.7.76 Radiated emission measurements at the sixth harmonic of low carrier frequency
TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
3 Agilent @ R - Agilent @R
Mkrl 14.412 876 GHz Mkrl 14.411 834 GHz
Ref 8 dBpl/m Wiitten B dB 53.84 dBpV/n  Ref 60 dBpU/m #ficen B dB 44.74 dBpY/m
Peak Peak |
Log Log |
18 18 1
dB/ dB/ P )
T ——— ]
AT Mm
R ST T e KL T e T
4.8 54.8
dBpY/ dBpl/
LgAw LgAy
ML os2 ML 52
53 FC 33 FC
A AR A AR
£(f) £0):
FTun FTun
Swp Sup
Center 14,412 088 GHz Span 10 MHz  Center 14.412 006 GHz Span 16 MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 1.B66 ms (1008 pts)  #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1608 pts)

Plot 7.7.77 Radiated emission measurements at the sixth harmonic of low carrier frequency

TEST SITE: OATS
ANTENNA POLARIZATION:  Horizontal
TEST DISTANCE: 3m
% Agilent @R % Agilent o R
Mkrl 14.411 424 GHz Mkrl 14.412 465 GHz
Ref 80 dBpY/m #ftten @ dB 53.88 dBpV/m  Ref 6@ dBpY/m #Atten B dB 43.55 dBpY/m
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Swp Sup
Center 14.412 898 GHz Span 18 MHz  Center 14.412 808 GHz Span 18 MHz
#Res BH 1 MHz #VBH 3 MHz Sweep 1066 ms (18006 pts)  #Res BH 1 MHz #WBH 3 kHz Sweep 2.664 ms (1008 pts)
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Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .
Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.78 Radiated emission measurements at the sixth harmonic of mid carrier frequency

TEST SITE: OATS
ANTENNA POLARIZATION:  Vertical
TEST DISTANCE: 3m
3 Agilent @ R - Agilent @R
Mkrl 14.644 864 GHz Mkrl 14.645 144 GHz
Ref 80 dBpY/m #ftten @ dB 5413 dBpW/m  Ref 60 dBpY/m #Htten § dB 44.19 dBpYsm
Peak Peak
Log Log
18 18 1
dB/ dB/ SR I
T ——— e — P ————
,MWMMMWW |
ol b SRR I il W e AP o
74.0 54.0
dBpY/ dBpl/
LgAw LgAy
ML 52 ML 52
S3 FC 53 FC
A AA A AA
£t £(f):
FTun FTun
Snp Sup
Center 14.646 008 GHz Span 18 MHz  Center 14.646 @08 GHz Span 16 MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 1.B66 ms (1008 pts)  #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1608 pts)

Plot 7.7.79 Radiated emission measurements at the sixth harmonic of mid carrier frequency

TEST SITE: OATS
ANTENNA POLARIZATION:  Horizontal
TEST DISTANCE: 3m
% Agilent @R % Agilent o R
Mkrl 14.645 815 GHz Mkrl 14.645 264 GHz
Ref 80 dBpY/m #ftten @ dB 53.63 dBpV/m  Ref 6@ dBpY/m #Atten B dB 43.19 dBpY/m
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#Res BH 1 MHz #VBH 3 MHz Sweep 1066 ms (18006 pts)  #Res BH 1 MHz #WBH 3 kHz Sweep 2.664 ms (1008 pts)

Page 93 of 136



Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

HERMON LABORATORIES

Test specification: Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions
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Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.80 Radiated emission measurements at the sixth harmonic of high carrier frequency

TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
3 Agilent @ R 3 Agilent QR
Mkrl 14.882 387 GHz Mkrl 14.886 896 GHz
Ref 80 dBpY/m #fitten @ dB 51.32 dBpW/m  Ref 6@ dBpl/m #Atten B dB 39.54 dBpY/m
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#Res BH 1 MHz #YBH 3 MHz Sweep 1.866 ms (1000 pts)  #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1608 pts)
Plot 7.7.81 Radiated emission measurements at the sixth harmonic of high carrier frequency
TEST SITE: OATS
ANTENNA POLARIZATION:  Horizontal
TEST DISTANCE: 3m
% Agilent @R % Agilent o R
Mkrl 14.886 986 GHz Mkrl 14.878 754 GHz
Ref 80 dBpY/m #ftten @ dB 52.29 dBpV/m  Ref 6@ dBpY/m #Atten B dB 39.96 dBpY/m
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#Res BH 1 MHz #VBH 3 MHz #5weep 5 5 (1008 pts)  #Res BH 1 MHz #WBH 3 kHz #5neep 5 5 (1008 pts)
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HERMON LABORATORIES

Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .
Verdict:
Date(s): 27-Jun-14 - 06-Jul-14 PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:
Plot 7.7.82 Radiated emission measurements at the seventh harmonic of low carrier frequency
TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
3 Agilent @ R - Agilent @R
Mkrl 16.812 624 GHz Mkrl 16.813 044 GHz
Ref 8 dBpl/m Wiitten B dB 5643 dBpV/n  Ref 60 dBpl/m #ficen B dB 4651 dBpY/m
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Center 16,814 080 6 GHz Span 10 MHz  Center 16.814 008 @ GHz Span 16 MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 1.B66 ms (1008 pts)  #Res BH 1 MHz #YBH 3 kHz Sweep 2.664 ms (1608 pts)

Plot 7.7.83 Radiated emission measurements at the seventh harmonic of low carrier frequency

TEST SITE: OATS

ANTENNA POLARIZATION:  Horizontal

TEST DISTANCE: 3m

# Agilent & R - Agilent o R
Mkrl 16.812 964 GHz Mkrl 16.812 814 GHz
Ref 80 dBpY/m #Hteen @ dB 55.46 dBpY/m  Ref 68 dBpl/m #Htten @ dB 44.82 dBpY/m
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Center 16.814 088 GHz Span 18 MHz  Center 16.814 808 GHz Span 16 MHz
#Res BH 1 MHz #VBH 3 MHz Sweep 1OGE ms (1066 pts)  #Res BW 1 MHz #UBH 3 kHz Sweep 2.664 ms (1000 pts)
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Report ID: CARRAD_FCC.25827.docx
ITI_ Date of Issue: 17-Sep-14

HERMON LABORATORIES

Test specification: Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions
Test procedure: Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4
Test mode: Compliance .

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.84 Radiated emission measurements at the seventh harmonic of mid carrier frequency

TEST SITE: OATS

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

¥ Agilent ¢ R - Agilent @R
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#Res BH 1 MHz #YBH 3 MHz Sweep 1.B66 ms (1008 pts)  #Res BH 1 MHz #UBH 16 kHz Sweep 1.066 ms (1608 pts)

Plot 7.7.85 Radiated emission measurements at the seventh harmonic of mid carrier frequency

TEST SITE: OATS

ANTENNA POLARIZATION:  Horizontal

TEST DISTANCE: 3m

# Agilent & R - Agilent o R
Mkrl 17.889 768 GHz Mkrl 17.886 124 GHz
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#Res BH 1 MHz #VBH 3 MHz Sweep 1OGE ms (1066 pts)  #Res BW 1 MHz #UBH 3 kHz Sweep 2.664 ms (1000 pts)
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Report ID: CARRAD_FCC.25827.docx

Date of Issue: 17-Sep-14

Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance .

Date(s): 27-Jun-14 - 06-Jul-14 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 55 % | Power Supply: Battery
Remarks:

Plot 7.7.86 Radiated emission measurements at the seventh harmonic of high carrier frequency

TEST SITE: OATS

ANTENNA POLARIZATION:  Vertical

TEST DISTANCE: 3m

3 Agilent @ R - Agilent @R
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Plot 7.7.87 Radiated emission measurements at the seventh harmonic of high carrier frequency

TEST SITE:

ANTENNA POLARIZATION:

TEST DISTANCE:
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.247(c), RSS-210 section A8.5, Radiated spurious emissions

Test procedure:

Public notice DA 00-705/ 47 CFR, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

27-Jun-14 - 06-Jul-14

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1006 hPa

Relative Humidity: 55 % | Power Supply: Battery

Remarks:

Plot 7.7.88 Transmission pulse duration and period
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.203, RSS-Gen section 7.1.2, Antenna requirements

Test procedure:

Public notice DA 00-705

Test mode: Compliance .
Date(s): 24-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1005 hPa Relative Humidity: 45 % | Power Supply: Battery

Remarks:

7.8 Antenna requirements

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 7.8.1.

Table 7.8.1 Antenna requirements

Requirement Rationale Verdict
The transmitter antenna is permanently attached Visual inspection
The transmitter employs a unigue antenna connector NA Comply
The transmitter requires professional installation NA

Photograph 7.8.1 Antenna assembly
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HERMON LABORATORIES

Test specification: Section 15.207(a), RSS-Gen section 7.2.4, Conducted emission

Test procedure: ANSI| C63.4, Section 13.1.3

Test mode: Compliance .

Date(s): 20-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1012 hPa Relative Humidity: 47 % | Power Supply: Battery
Remarks:

7.9 Conducted emissions

7.9.1 General

This test was performed to measure common mode conducted emissions at the power port. Specification test limits
are given in Table 7.9.1.

Table 7.9.1 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.

7.9.2 Test procedure
7.9.2.1 The EUT was set up as shown in Figure 7.9.1 and associated photographs, energized and the performance check
was conducted.

7.9.2.2 The measurements were performed at power terminals with the LISN, connected to a spectrum analyzer in the
frequency range referred to in Table 7.9.2. Unused coaxial connector of the LISN was terminated with 50 Ohm.
Quasi-peak and average detectors were used throughout the testing.

7.9.2.3 The position of the device cables was varied to determine maximum emission level.
7.9.2.4 The worst test results (the lowest margins) were recorded in Table 7.9.2 and shown in the associated plots.

Figure 7.9.1 Setup for conducted emission measurements, table-top equipment
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EUT was placed 40 cm from the nearest
conductive reference plane (wall)
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 15.207(a), RSS-Gen section 7.2.4, Conducted emission

Test procedure:

ANSI C63.4, Section 13.1.3

Test mode:

Compliance

Date(s): 20-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1012 hPa Relative Humidity: 47 % | Power Supply: Battery
Remarks:

Table 7.9.2 Conducted emission test results
LINE: AC mains input
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, Me:flsu_red Limit, | Margin, Me-asu-red Limit, | Margin, Line ID Verdict
MHz dB(uV) emission, emission,
dB(nV) dB(uV) dB* dB(uV) dB(nV) dB*
0.305708 38.39 32.83 60.10 -27.27 18.35 50.10 -31.75 L1 Pass
1.368540 31.97 25.60 56.00 -30.40 11.55 46.00 -34.45
0.303190 34.15 29.33 60.18 -30.85 15.70 50.18 -34.48 L2 Pass
0.511275 30.01 24.15 56.00 -31.85 12.12 46.00 -33.88
*- Margin = Measured emission - specification limit.
Reference numbers of test equipment used
[ HL0447 | HLO787 | HL1513 | HL3612 | HL4778 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Test specification: Section 15.207(a), RSS-Gen section 7.2.4, Conducted emission

Test procedure: ANSI C63.4, Section 13.1.3

Test mode: Compliance .

Date(s): 20-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1012 hPa Relative Humidity: 47 % | Power Supply: Battery
Remarks:

Plot 7.9.1 Conducted emission measurements

LINE: L1
EUT OPERATING MODE: Transmit
LIMIT: QUASI-PEAK, AVERAGE
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Plot 7.9.2 Conducted emission measurements
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EUT OPERATING MODE: Transmit
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HERMON LABORATORIES

Test specification: Section 5.107 Class B / ICES-003, Section 6.1, Conducted emission

Test procedure: ANSI| C63.4, Section 13.1.3

Test mode: Compliance .

Date(s): 20-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1012 hPa Relative Humidity: 47 % | Power Supply: Battery
Remarks:

8 Unintentional emission tests

8.1 Conducted emissions

8.1.1 General

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

Table 8.1.1 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.

8.1.2 Test procedure
8.1.2.1 The EUT was set up as shown in Figure 8.1.1 and associated photographs, energized and the performance check
was conducted.

8.1.2.2 The measurements were performed at power terminals with the LISN, connected to a spectrum analyzer in the
frequency range referred to in Table 8.1.2. Unused coaxial connector of the LISN was terminated with 50 Ohm.
Quasi-peak and average detectors were used throughout the testing.

8.1.2.3 The position of the device cables was varied to determine maximum emission level.
8.1.2.4 The worst test results (the lowest margins) were recorded in Table 8.1.2 and shown in the associated plots.
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HERMON LABORATORIES

Test specification: Section 5.107 Class B / ICES-003, Section 6.1, Conducted emission

Test procedure: ANSI C63.4, Section 13.1.3

Test mode: Compliance .

Date(s): 20-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1012 hPa Relative Humidity: 47 % | Power Supply: Battery
Remarks:

Figure 8.1.1 Setup for conducted emission measurements, table-top equipment
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Photograph 8.1.1 Setup for conducted emission measurements
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Report ID: CARRAD_FCC.25827.docx
Date of Issue: 17-Sep-14

Test specification:

Section 5.107 Class B / ICES-003, Section 6.1, Conducted emission

Test procedure:

ANSI C63.4, Section 13.1.3

Test mode:

Compliance

Date(s): 20-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1012 hPa Relative Humidity: 47 % | Power Supply: Battery
Remarks:

Table 8.1.2 Conducted emission test results
LINE: AC mains input
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, Me:flsu_red Limit, | Margin, Me-asu-red Limit, | Margin, Line ID Verdict
MHz dB(uV) emission, emission,
dB(nV) dB(uV) dB* dB(uV) dB(nV) dB*
0.305708 38.39 32.83 60.10 -27.27 18.35 50.10 -31.75 L1 Pass
1.368540 31.97 25.60 56.00 -30.40 11.55 46.00 -34.45
0.303190 34.15 29.33 60.18 -30.85 15.70 50.18 -34.48 L2 Pass
0.511275 30.01 24.15 56.00 -31.85 12.12 46.00 -33.88
*- Margin = Measured emission - specification limit.
Reference numbers of test equipment used
[ HL0447 | HLO787 | HL1513 | HL3612 | HL4778 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Test specification: Section 5.107 Class B / ICES-003, Section 6.1, Conducted emission

Test procedure: ANSI| C63.4, Section 13.1.3

Test mode: Compliance .

Date(s): 20-Aug-14 Verdict: PASS
Temperature: 25 °C Air Pressure: 1012 hPa Relative Humidity: 47 % | Power Supply: Battery
Remarks:

Plot 8.1.1 Conducted emission measurements
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Plot 8.1.2 Conducted emission measurements
LINE: L2
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HERMON LABORATORIES

Test specification: Section 15.109 /RSS-Gen section 6.1/ICES-003, Section 6.2, Class B
Radiated emission

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

Test mode: Compliance . ..

Date(s): 20-Aug-14 Verdict: PASS

Temperature: 24 °C Air Pressure: 1007 hPa Relative Humidity: 61 % | Power Supply: 120 VAC

Remarks:

8.2 Radiated emission measurements

8.21 General

This test was performed to measure radiated emissions from the EUT enclosure. Specification test limits are given
in Table 8.2.1, Table 8.2.2Error! Reference source not found..

Table 8.2.1 Radiated emission limits according to FCC Part 15, Section 109

Frequency, Class B limit, dB(uV/m) Class A limit, dB(uV/m)
MHz 10 m distance 3 m distance 10 m distance 3 m distance
30-88 29.5* 40.0 39.0 49.5*
88 - 216 33.0 43,5 43.5 54.0*
216 - 960 35.5% 46.0 46.4 56.9%
960 - 5™ harmonic** 43.5* 54.0 495 60.0*

* - The limit for test distance other than specified was calculated using the inverse linear distance extrapolation
factor as follows: Lims, = Limsq + 20 log (S1/Sy),
where S;and S, — standard defined and test distance respectively in meters.

Table 8.2.2 Radiated emission limits according to RSS-Gen, Section 6.1

Frequency, MHz Field strength limit at 3 m test distance, dB(uV/m)
30-88 40.0
88 - 216 43.5
216 - 960 46.0
960 - 3" harmonic** 54.0

** - harmonic of the highest frequency the EUT generates, uses, operates or tunes to.

8.2.2 Test procedure

8.2.2.1 The EUT was set up as shown in Figure 8.2.1 and associated photographs, energized and the performance check
was conducted.

8.2.2.2 Preliminary measurements were performed in the anechoic chamber at 3 m test distance. The specified frequency
range was investigated with biconical and log periodic antennas connected to EMI receiver. To find maximum
radiation the turntable was rotated 360°, the measuring antenna height was changed, its polarization was switched
from vertical to horizontal and the EUT cables position was varied.

8.2.2.3 The EUT was set up as shown in Figure 8.2.2, energized and the performance check was conducted.

8.2.2.4 Final measurements were performed at the open area test site at 3 m test distance. The EUT wires and cables
were arranged to produce maximum emission as it was found during preliminary measurements. The frequencies
yield the worst test results (the lowest margins) during preliminary testing were investigated with biconilog antenna
connected to EMI receiver. To find maximum radiation the turntable was rotated 360°, the measuring antenna
height was changed from 1 to 4 m and its polarization was changed from vertical to horizontal.

8.2.2.5 The worst test results (the lowest margins) were recorded in Table 8.2.3 and shown in the associated plots.
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20-Aug-14

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1007 hPa

Relative Humidity: 61 %

| Power Supply: 120 VAC

Remarks:

Figure 8.2.1 Setup for radiated emission measurements in anechoic chamber, table-top equipment
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Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance . ..

Date(s): 20-Aug-14 Verdict: PASS

Temperature: 24 °C Air Pressure: 1007 hPa Relative Humidity: 61 % | Power Supply: 120 VAC

Remarks:

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

Photograph 8.2.3 Setup for final radiated emission measurements, EUT cabling
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Table 8.2.3 Radiated emission test results
EUT SET UP: TABLE-TOP
TEST SITE: FULL ANECHOIC CHAMBER

TEST DISTANCE:
DETECTORS USED:
FREQUENCY RANGE:

3m

PEAK / QUASI-PEAK
30 MHz — 1000 MHz

RESOLUTION BANDWIDTH: 120 kHz

Frequency, Peak Measured Quaili;::?tak Marain Antenna Antenna | Turn-table

emission, . ’ gin, larizati height, position**, Verdict
MHz dB(uV/m) emission, polarization m degrees
dB(uV/m) | dB(uV/m) dB*
All emission below limit at least at 20 dB Pass
TEST SITE: OATS
TEST DISTANCE: 3m
DETECTORS USED: PEAK / AVERAGE
FREQUENCY RANGE: 1000 MHz — 12500 MHz
RESOLUTION BANDWIDTH: 1000 kHz
Peak Average
Frequency, — - —~ - Antennaj Turn-table
Me'f\su_red Limit, |Margin, Me_asu_red Limit, |Margin, Antgnn_a height, | position™, | Verdict
MHz emission, emission, polarization m dearees
dB(uV/m) |dB(uV/m)| dB* |dB(uV/m)|dB(uV/im)| dB* 9

1584.5000 52.86 74.00 -21.16 33.01 54.00 -20.99 | Horizontal 1.0 330

1743.0000 62.22 74.00 -11.78 46.30 54.00 -7.70 Vertical 1.0 0 Pass

5533.0000 48.57 74.00 -23.43 34.59 54.00 -19.41 | Horizontal 1.0 30
*- Margin = Measured emission - specification limit.
**- EUT front panel refer to 0 degrees position of turntable.
Reference numbers of test equipment used
[ HL0o415 | HL2697 | HL2780 | HL4114 | HL4160 | HL4276 | HL4278 |

Full description is given in Appendix A.
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Date(s): 20-Aug-14 Verdict: PASS
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Plot 8.2.1 Radiated emission measurements in 30 - 1000 MHz range, vertical antenna polarization

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m

Mkr1 277.44 MHz
Ref 70 dBuv/m #Atten 0 dB 23.08 dBpv/m
Peak
Log
10
dB/

—

I —
1

Vi s2 ub“_ WWM

S3 FC ot st sttt

A AA

PA

Start 30 MHz Stop 1 GHz

Res BW 120 kHz VBW 300 kHz Sweep 155.1 ms (909 pts)

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

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m

Mkr1 277.44 MHz

Ref 70 dBpvim #Atten 0 dB 22.2 dByv/m
Peak
Log
10
dB/ I'
T
1
V1 s2 MMMM
S3 FC rpbiuiplone bbbl
A AA
PA
Start 30 MHz Stop 1 GHz
Res BW 120 kHz VBW 300 kHz Sweep 155.1 ms (909 pts)
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Plot 8.2.3 Radiated emission measurements 1000 3000 MHz, vertical antenna polarization
TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
Mkr1 1.735 GHz Mkr1 1.635 GHz

Ref B0 dBpv/m #Atten 0 dB 63.79 dBpvim Ref B0 dBpv/m #Atten 0 dB 50.58 dBpv/m
Peak l_‘ Peak
Log Log
: | JJ \\,W :
dB/ dB/
Offst Offst .
54 54
a8 WV\L'AW ~ 8
: R (R R
740 54.0
dBuvim dBuvim
W1 52 W1 52
53 FC 53 FC
AAA AAA
Start 1 GHz Stop 3 GHz  Start 1 GHz Stop 3 GHz
Res BW 1 MHz #VBW 3 MHz Sweep 5.242 ms (401 pts) Res BW 1 MHz #VBW 10 kHz Sweep 261.3 ms (401 pts)

Plot 8.2.4 Radiated emission measurements 1000 3000 MHz, horizontal antenna polarization

TEST SITE:
TEST DISTANCE:

Mkr1 2.455 GHz

Ref80 dBpv/m #Atten 0 dB 100.8 dBpv/m
Peak
Log
10

dB/

Offst

54

9 WW
DI

740

dBpivim

=

Aty

W1 52
53 FC
A A

Stop 3 GHz
Sweep 5.242 ms (401 pts)

Start 1 GHz

Res BW 1 MHz #VBW 3 MHz

Anechoic chamber
3m

Mkr1 1.620 GHz

Ref 80 dBp'/m #Atten 0 dB 52.98 dBpi/im

Peak
10
dB/
bt
540 MNAJMM\JJ kf\m’v—w

Log
Offst
54

dB

DI
dBpv/m
W52

33 FC
A AA

Start 1 GHz Stop 3 GHz
#Res BW 1 MHz #VBW 10 kHz Sweep 261.3 ms (401 pts)

Frequency 2.455 GHz - carrier
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Plot 8.2.5 Radiated emission measurements 3000 6000 MHz, vertical antenna polarization

TEST SITE:
TEST DISTANCE:

Ref 80 dBpv/m #htten 0 d
Peak

Mkr1 5.6025 GHz
B 48.31 dBpv/m

Log
10
dB/
Offst
54
dB

74.0
dBv/m

W1 52
53 FC
A AL

Start 3 GHz
Res BW 1 MHz

] WMWNWW WM&WW

Stop 6 GHz
#VBW 3 MHz Sweep 7.863 ms (101 pts)

Anechoic chamber
3m

Mkr1 5.5950 GHz
Ref 70 dBpvim #Atten 0 dB 38.75 dBpvim
Peak
Log

dBpvim

W1 52
53 FC
AAL

Start 3 GHz Stop 6 GHz
Res BW 1 MHz #VBW 10 kHz Sweep 391.9 ms (401 pts)

Plot 8.2.6 Radiated emission measurements 3000 6000 MHz, horizontal antenna polarization

TEST SITE:
TEST DISTANCE:

Ref 80 dBpiv/m #Atten 0 dB
Peak

Mkr1 5.5950 GHz
47.82 dBpi/im

Log
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dB/
Offst
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dB

74.0
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W1 oE2
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Log
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W1 52
33 FC
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Start 3 GHz Stop 6 GHz
Res BW 1 MHz #VBW 10 kHz Sweep 391.9 ms (401 pts)
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Plot 8.2.7 Radiated emission measurements 6000 8000 MHz, vertical antenna polarization

TEST SITE:
TEST DISTANCE:

Mkr1 7.945 GHz

Ref 80 dBp\//m Atten 5 dB 44.96 dBp/m

Peak
Log

10
dB/

DI s e WWWWMM_WWW&
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dBpvim
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Start6 GHz
Res BW 1 MHz

Stop 8 GHz
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3m
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Plot 8.2.8 Radiated emission measurements 6000 8000 MHz, horizontal antenna polarization

TEST SITE:
TEST DISTANCE:

Ref 80 dBv/im Atten 5 dB
Peak
Leg

Mkr1 7.145 GHz
44.45 dBpvim
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dB/

DI WMMWWWWM
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dBpvim
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dB/f

MWMWMWMMMW%
DI
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dBuvim

Vi 52
53 FC
A AR

Start 6 GHz Stop 8 GHz
Res BW 1 MHz #VBW 30 kHz #Sweep 261.3 ms {401 pts)
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Plot 8.2.9 Radiated emission measurements 8000 12500 MHz, vertical antenna polarization

TEST SITE:
TEST DISTANCE:

Anechoic chamber
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Plot 8.2.10 Radiated emission measurements 8000 12500 MHz, horizontal antenna polarization
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9 APPENDIX A Test equipment and ancillaries used for tests

HL Description Manufacturer | Model Ser. No. Last Cal./ | Due Cal./
No Check Check
0337 | Probe Set, Hand held, 5 probes Electro-Metrics | EHFP-30 238 10-Jun-14 10-Jun-15
0415 | Cable, Coax, RF, RG-214,12.3 m Hermon CC-3 056 05-Dec-13 | 05-Dec-14
Laboratories
0446 | Antenna, Loop, Active, 10 kHz - 30 MHz EMCO 6502 2857 21-Jan-14 21-Jan-15
0447 | LISN, 16/2, 300V RMS, 50 Ohm/50 uH + Hermon LISN 16 - | 066 23-Oct-13 | 23-Oct-14
5 Ohm, STD CISPR 16-1 Laboratories 1
0521 | EMI Receiver (Spectrum Analyzer) with Hewlett 8546A 3617A 28-Oct-13 | 28-Oct-14
RF filter section 9 kHz-6.5 GHz Packard 00319,
3448A002
53
0604 | Antenna BiconiLog Log-Periodic/T Bow- EMCO 3141 9611-1011 | 22-May-14 | 22-May-15
TIE, 26 - 2000 MHz
0768 | Antenna Standard Gain Horn,18-26.5 Quinstar QWH- 110 12-Dec-12 | 12-Dec-15
GHz, WR-42, 25 dB gain Technology 4200-BA
0787 | Transient Limiter 9 kHz-200 MHz Hewlett 11947A 3107A018 13-Oct-13 13-Oct-14
Packard 77
1513 | Cable RF, 8 m, BNC/BNC Belden M17/167 1513 09-Sep-14 | 09-Sep-15
MIL-C-17
1984 | Antenna, Double-Ridged Waveguide EMC Test 3115 9911-5964 | 03-Jan-14 | 03-Jan-15
Horn, 1-18 GHz, 300 W Systems
2697 | Antenna, 30 MHz - 3.0 GHz Sunol JB3 A022805 22-May-14 | 22-May-15
Sciences.
Corp.
Pleasanton,
California USA
2780 | EMC analyzer, 100 Hz to 26.5 GHz Agilent E7405A MY451024 | 02-Sep-14 | 02-Sep-15
Technologies 62
3535 | Amplifier, low noise, 18 to 40 GHz Quinstar QLJ- 111590030 | 08-Oct-13 | 08-Oct-14
Technology 18404537 | 01
-J0
3612 | Cable RF, 17.5 m, N type-N type Teldor RG-214/U | NA 05-Dec-13 | 05-Dec-14
3818 | PSA Series Spectrum Analyzer, Agilent E4446A MY482502 | 20-May-14 | 20-May-15
3 Hz- 44 GHz Technologies 88
3903 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner | SUCOFLE | 1226/2A 06-Feb-14 | 06-Feb-15
1.5 m, SMA/SMA X 102A
4114 | Antenna, Double-Ridged Waveguide ETS Lindgren 3117 00123515 27-Dec-13 | 27-Dec-14
Horn, 1-18 GHz
4150 | Preamplifier, 0.1 to 18 GHz, Gain 25 dB, Agilent 87405C MY470105 | 12-Aug-14 | 12-Aug-15
N-type(f) in, N-type(m) out. Technologies 9N
4160 | Preamplifier, 0.1 to 18 GHz, Gain 25 dB, Agilent 87405C MY470105 | 12-Aug-14 | 12-Aug-15
N-type(f) in, N-type(m) out. Technologies 94
4164 | DC Power Supply, 60V, 5A Standig 605D NA 15-Jan-14 | 15-Jan-15
4274 | Test Cable , DC-18 GHz, 1.8 m, SMA/M - | Mini-Circuits CBL-6FT- | 70047 27-Nov-13 | 27-Nov-14
N/M SMNM+
4275 | Test Cable , DC-18 GHz, 1.8 m, SMA/M - | Mini-Circuits CBL-6FT- | 70050 27-Nov-13 | 27-Nov-14
N/M SMNM+
4276 | Test Cable , DC-18 GHz, 3.05 m, N/M - Mini-Circuits APC- 0747A 27-Nov-13 | 27-Nov-14
N/M 10FT-
NMNM+
4278 | Test Cable , DC-18 GHz, 4.6 m, N/M - Mini-Circuits APC- 0755A 27-Nov-13 | 27-Nov-14
N/M 15FT-
NMNM+
4352 | Low Loss Armored Test Cable, MegaPhase NC29- 12025101 01-dan-14 | 01-Jan-15
DC - 18 GHz, 6.2 m, N type-M/N type-M N1N1-244 | 002
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HL Description Manufacturer | Model Ser. No. Last Cal./ | Due Cal./
No Check Check
4353 | Low Loss Armored Test Cable, DC - 18 MegaPhase NC29- 12025101 16-Mar-14 | 16-Mar-15
GHz, 6.2 m, N type-M/N type-M N1N1-244 | 003
4360 | EMI Test Receiver, 20 Hz to 40 GHz. Rohde & ESU40 100322 01-Jan-14 01-Jan-15
Schwarz
4778 | EMI Receiver, 9 kHz - 2.9 GHz, System: Hewlett 8542E 30807A00 | 06-Nov-13 | 06-Nov-14
HL1431, HL4777 Packard 262,
3427A001
23
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10 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 t0 2.9 GHz: + 2.6 dB

2.9 GHz t0 6.46 GHz: + 3.5 dB
6.46 GHz to 13.2 GHz: + 4.3 dB
13.2 GHzt0 22.0 GHz: + 5.0 dB
22.0 GHz to 26.8 GHz: + 5.5 dB
26.8 GHz t0 40.0 GHz: + 4.8 dB

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

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

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

Accreditation.

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

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

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

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

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

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

manufacturers and/or by the relevant standards.

Vertical polarization
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11 APPENDIX C Test laboratory description

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

Hermon Laboratories is listed by the Federal Communications Commission (USA) for all parts of Code of Federal
Regulations 47 (CFR 47), Registration Numbers 90624 for OATS and 90623 for the anechoic chamber; by Industry Canada
for electromagnetic emissions (file numbers IC 2186A-1 for OATS, 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.

12 APPENDIX D Specification references

FCC 47CFR part 15: 2013 Radio Frequency Devices

Public notice DA 00- 705: 2000 Filing and measurement guidelines for frequency hopping spread spectrum systems.

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

RSS-210 Issue 8: 2010 Low Power Licence- Exempt Radiocommunication Devices

RSS-Gen Issue 3: 2010 General Requirements and Information for the Certification of Radiocommunication
Equipment
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13 APPENDIX E Test equipment correction factors

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

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

Date of Issue: 17-Sep-14

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(uV/m).

Antenna factor
Standard gain horn antenna
Quinstar Technology
Model QWH
Ser.No.112, HL 0768, 0769, 0770, 0771, 0772

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(1V) 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 9.7 740 221 1480 28.0
110 9.3 760 22.3 1500 28.5
120 8.8 780 22.6 1520 28.9
130 8.7 800 22.7 1540 29.6
140 9.2 820 22.9 1560 29.8
150 9.8 840 23.1 1580 29.6
160 10.2 860 23.4 1600 29.5
170 10.4 880 23.8 1620 29.3
180 10.4 900 241 1640 29.2
190 10.3 920 24 1 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(pV/m).
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Double-ridged wave guide horn antenna
Model 3115, S/N 9911-5964, HL1984

Date of Issue: 17-Sep-14

Frequency, Antenna factor,
MHz dB(1/m)
1000.0 24.7
1500.0 25.7
2000.0 27.6
2500.0 28.9
3000.0 31.2
3500.0 32.0
4000.0 32.5
4500.0 32.7
5000.0 33.6
5500.0 35.1
6000.0 35.4
6500.0 34.9
7000.0 36.1
7500.0 37.8
8000.0 38.0
8500.0 38.1
9000.0 39.1
9500.0 38.3
10000.0 38.6
10500.0 38.2
11000.0 38.7
11500.0 39.5
12000.0 40.0
12500.0 40.4
13000.0 40.5
13500.0 41.1
14000.0 41.6
14500.0 4.7
15000.0 38.7
15500.0 38.2
16000.0 38.8
16500.0 40.5
17000.0 42.5
17500.0 45.9
18000.0 494

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Sunol Sciences Inc., model JB3, serial number A022805, HL 2697
Frequency, ACF, Gain, [ Num gain Frequency, ACF, Gain, [ Num gain Frequency, ACF, Gain, Num gain Frequency, ACF, Gain, [ Num gain Frequency, ACF, Gain, Num
MHz dB dBi ﬂz dB dBi EHZ d_B (& &Hz d_B_ dBi 1}- dB cE gain
0 2 -22.5 0.0 620 7 4.27 215 24, 7. 05 1810 28. 7. .0¢ 4 93
5 .5 -17.4 0.0: 625 7 4.4 220 24.! 7. 99 1815 28. 4.9 4 .89
7 -12.5 0. 630 6 4 225 25. 6. 91 1820 28. 4.7: 4 85
5 3 -8.1 0. 635 7 4.4 230 25. [X 82 1825 28. 4.7! 42 .82
5 .1 0. 640 4.4 1235 25. 7. 9 28.7 4.7¢ 425 81
0 8. 7 0.34 645 4.4 1240 25.1 7. 0 28.7 4.7 430 .87
55 7. - 0.52 650 4 1245 25.0 7. 1 28. 7 4.69 435 88
60 7. - 0.62 655 4.60 1250 25.0 7. 1 28. 9 4.90 440 .74
65 0.63 660 4.69 1255 25.0 7. 2 1850 284 1 .12 445 91
70 - 0.64 665 7 4.7( 260 249 7. 36 1855 28. 7.0 .07 450 [ .96
75 8 - 0.78 670 7 4.7 265 25. 7. 31 1860 28. 7. 1 455 7. 01
80 4 -0.. 97 675 20. 7 4.7 270 25. 7. 26 1865 28. 7. .17 460 7. .19
85 0 0. 20 680 20. 7 4.7 275 25. 7. 5 1870 28. 7. .33 465 95
90 2 1.1 29 685 20. 4.7 1280 25.; X 34 1875 28. 7. .28 470 .76
95 2 5 13 690 20. 4.88 1285 25. 7. 7 1880 28. 7. 22 475 69
100 - .92 695 20. 4.82 1290 25. 7. 1885 28. 7. .22 480 .79
110 0.70 705 20. 4.75 300 25. 7. 1895 28. 7. 490 .| 99
120 0.62 715 20. 4.80 310 25.; 7. 1905 28. 7. .. 2500 7. .27
125 - 0.63 720 20. 4.85 315 25. 7. 23 1910 28. 7. 4 2505 7. 5
130 - 0.68 725 0. 4.81 320 25. 7. 36 1915 28. 7. .38 2510 7. .22
140 - )4 735 4.65 330 25. 7. 06 1925 28. 7. .35 2520 7.1 5
150 .. 745 4.59 340 25. 09 1935 28. 7. .54 2530 7. .37
160 6 44 755 0 4.74 350 25.7 17 1945 28. 7. 59 2540 7. 09
165 . 760 4.83 355 25. 06 1950 28. 7. .48 2545 7. .43
170 6 765 4.73 360 25. 95 1955 28. 7. .57 2550 7. 39
175 .3 770 4.64 1365 26.1 95 1960 28. 7. .65 2555 7. .30
180 7 775 7 4.68 1370 26. 96 1965 28. 7. 4 2560 7. 47
185 54 780 7 4.72 1375 26.0 01 1970 28. 7. 2565 7.4 .70
190 785 4.77 1380 26. 06 1975 28. 7. 2570 7. 37
200 795 4.79 390 26. 92 1985 29. 7. . 2580 .87
205 76 800 4.77 395 26. 94 1990 29. 7. 06 2585 79
210 .0 66 805 7 4.71 400 26. 96 1995 29. 7. .09 2590 .88
215 3 59 810 7 4.65 405 26. | 02 200 29. 7. 2595 | 97
220 6 52 815 7 7 4.72 410 26. 7. 09 200! 29. 7. 2600 6. .86
225 7 55 820 7 8 4.80 415 26. 7.4 02 201 29. 7. 2605 7. .30
230 57 825 7 4.82 420 26. 7. 96 201 29. 7. 2610 7. 15
235 56 830 7 4.85 425 26.. 2020 29. 7. . 2615 6. .88
240 54 835 4.82 430 26. 2025 29. 7. 08 2620 7. 97
245 71 840 4.80 435 26. 4 2030 29. 7. .05 2625 4 7. .17
250 88 845 4.83 440 26. .. 4 2035 29. 7. .07 2630 7. 00
255 85 850 4.86 445 26. 1 2040 29. 7. 13 2635 6. 82
260 5 83 855 4.80 450 26. 7.4 98 2045 29. 7. .23 2640 K 7.4 .98
265 2 54 60 221 6. 4.74 455 26. 7. 7 2050 29. 7. .27 2645 7 93
270 .7 27 65 22.0 6. 4.92 460 26.: 7. 7 2055 29. 7. .21 2650 8 .85
275 7 39 70 9 7. 5.11 465 26. 7. 9 2060 29. 7. 02 2655 8 85
280 .7 50 75 7. 5.08 470 26. 7.. 2 2065 29. 7.1 .08 2660 7 .02
285 7 61 80 7. 5.05 475 26. 7. 7 2070 29. 7.1 Al 2665 A 71
290 7 72 885 7.0 5.06 480 26. 7. 2 2075 29. 7. 0 2670 7 67
295 .8 77 890 7.0 5.06 485 26. 7. 4 2080 29. 7t 2675 .81
300 9 81 95 22, 7.1 5.09 1490 26. 7. 7 2085 29. 4.8 2680 04
305 85 00 22, 7.1 5.12 495 26.! 4 2090 29.7 4.86 2685 .83
310 88 05 22. 7.1 5.09 500 26. 1 2095 29. 4.7 2690 2. 72
315 89 10 22 7.0 .05 505 26. 7 00 29. 4.7! 2695 32. .7 .71
320 90 15 224 7. 4.99 510 26.1 3 05 29. 4.8 700 32.1 .81
325 92 920 22.6 4.92 515 26. 0 10 29. 4.7 705 32. 80
330 93 925 22.7 4.85 520 26. 38 15 29. 4.7 710 32. .79
335 02 930 22, 4.77 525 26. . 37 20 29. 4.8 715 32. 71
340 .7 .2 12 935 22, 4.83 530 26.1 7. 36 5 29. 4.89 720 32.: .5 .47
345 1 06 940 22. 4.89 535 26. 7. 44 29. 4.90 725 2. 7 6.
350 99 945 228 4.87 540 26. 7. 53 29. 4.94 730 | 0!
355 88 950 22.9 4.85 545 26. 58 29. .08 735 7.4 .4
360 78 955 4.81 550 26. 29. 6. 4.92 740 7. A4
365 89 960 4.77 555 26. 50 29. 7. 4.98 745 7.4 . Of
370 0 965 4.73 560 26. 8 55 29. 7.1 .10 750 6. 9:
375 0 970 7 4.69 565 26.! 7. 60 29. 7.1 .09 755 2. 7.1 .98
380 5 0 975 3 6 4.62 570 26. 7. 65 29. 7. .00 760 32. 7.4 .06
385 7 1 980 6 4.54 575 7. 7. 70 29. 7. 765 32.; 80
390 .7 25 985 6 4.1 580 7.0 75 29. 7. 770 32.: .73
395 9 22 990 5 4 585 7.0 0 80 29. 7. 775 32. 77
400 18 995 4.4 590 7.0 22 85 29. 7. 780 32.. .82
405 07 1000 4.4 595 7.0 190 29. 7. 785 32. .41
410 96 1005 7 4.51 600 7.0 195 29. 7 790 32. 25
415 0! 1010 7 4.57 605 7.0 2200 29. 7. 795 32. .4 .33
420 0 1015 7 6 4.55 610 7. 2205 29.7 7. . 2800 32.! A .66
425 1 1020 8 6 4.54 615 7. 2210 29.7 7. .4 2805 32.! .6 .62
430 1 1025 8 6 4.62 620 7 2215 29.7 7 4 2810 32. 7 70
435 05 1030 7 7 4.70 625 7., 30 2220 29.7 7. .57 2815 32.. .85
440 93 1035 7 8 4.81 630 7. . 33 2225 29.8 7. .4 2820 32.; | .01
445 7 97 1040 6 9 4.92 635 7 7. 35 2230 29.8 7 4 2825 32. 7. 96
450 7.. 00 1045 7 9 4.91 640 7., 7. 36 2235 29.7 7. 283 32. .80
455 7. 04 1050 7 6.9 4.91 645 7. 7. 22 2240 29.5 7. . 283! 32.! A .68
460 7. 07 1055 7 7.0 5.01 650 7. 0 2245 29.8 7. .53 284 32.! .8 .78
465 7 05 1060 6 7.1 5.11 655 7 1 2250 30.0 7 35 284! 32. 6 62
470 7.4 04 1065 7 7.0 5.06 660 7. 1 2255 30. 7. .28 285 32. .7 .70
475 7. 99 1070 7.0 5.01 665 7.4 Of 2260 30. 7. 2855 32.: .88
480 7 93 1075 7.0 5.01 670 7 99 2265 30. 7 2860 32.4 98
485 X 88 080 7.0 .01 675 7.7 02 2270 30. 7. 3 2865 32. .52
490 2 82 085 4 7.0 4.96 680 7.7 05 2275 30. 7. .05 2870 33. .30
495 .0 02 090 4.0 6.9 4.91 685 7. 01 2280 30. 7.0 .06 2875 33. .38
500 9 23 095 4.1 6.9 4.86 690 7 98 2285 30. 7 05 2880 32. 87
505 7.9 29 1100 4. 4.82 695 7. 0 2290 30. 7. .07 2885 33. .4 .40
510 36 1105 4. 4.8 700 7. 0 2295 30. 7. .13 2890 33. .. .28
515 34 1110 4. 4.7 705 7 0 2300 30. 7 23 2895 33. 4 34
520 32 1115 4, 4.7 710 7. 1 2305 30. 7. .20 2900 33. .4 .41
525 1120 4.4 4.8 715 7.8 [ 2310 30. 7. .35 2905 32. .5
530 1125 4.3 4.9 720 7.9 0 2315 0. 7. .4 2910 32.! X
535 1130 4.3 7. 5.00 725 28.0 99 2320 0. 7. 2915 33. .4
540 1135 4.4 9 4.90 730 28.0 98 2325 04 7. 2920 33.
545 1140 4.5 8 4.81 735 28.0 02 233 0. 7. 2925 33.1
550 53 1145 4.6 8 4.76 740 28.0 07 233! 0. 7 2930 33.
555 5 1150 4.7 7 4.71 745 28. 04 2341 30. 7.1 .11 2935 33. ..
560 7 1155 4.7 8 4.76 750 8. 01 234 0. 7. .07 2940 33. .52
565 1160 4.7 8 4.80 755 7. 17 2350 0. 7. .12 2945 33. .42
570 1165 4.7 8 4.81 760 7. 34 2355 0. 7. .08 2950 33.. .32
575 1170 4.7 6.8 4.81 765 7. 31 2360 .79 2955 33. .27
580 1175 4.8 6.8 4.84 770 7. 28 2365 4.66 2960 33. .. .30
590 52 1185 4.8 6.9 4.92 780 7 35 2375 6 4.60 2970 33. 4 36
595 X 62 1190 4.7 7.0 4.99 785 28. 21 2380 6 4.61 2975 33. .60
600 0 72 1195 4.7 7.0 .02 790 28. | 07 2385 7 4.62 2980 32. .74
610 1 8 4.76 1205 24.08 7.1 08 800 28. 7. 06 2395 6 4.60 2990 32. 82
615 .4 .5 4.51 1210 24.8 7.1 5.11 &LS 2_8 7. 07 2400 9 1,9_3 SEO 33.. .33
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Antenna factor
Double-ridged waveguide horn antenna
ETS Lindgren, Model 3117, serial number: 00123515, HL 4114

Antenna factor, dB/m
Frequency, MHz
Measured Manufacturer Deviation
1000 28.0 28.4 -0.4
1500 28.0 274 0.6
2000 31.2 30.9 0.3
2500 325 334 -0.9
3000 32.9 32.6 0.3
3500 32.7 32.8 -0.1
4000 33.1 334 -0.3
4500 33.8 33.9 -0.1
5000 33.8 34.1 -0.3
5500 344 345 -0.1
6000 35.0 35.2 -0.2
6500 354 35.5 -0.1
7000 35.7 35.7 0.0
7500 35.9 35.7 0.2
8000 35.8 35.8 0.0
8500 35.9 35.8 0.1
9000 36.3 36.2 0.1
9500 36.6 36.6 0.0
10000 37.1 37.1 0.0
10500 37.6 37.5 0.1
11000 37.9 37.7 0.2
11500 38.5 38.1 0.4
12000 39.2 38.7 0.5
12500 39.0 38.9 0.1
13000 39.1 39.1 0.0
13500 38.9 38.8 0.1
14000 39.0 38.8 0.2
14500 39.6 39.9 -0.3
15000 39.9 39.7 0.2
15500 39.9 401 -0.2
16000 40.7 40.8 -0.1
16500 41.3 41.8 -0.5
17000 42.5 421 0.4
17500 41.3 41.2 0.1
18000 41.4 40.9 0.5

Antenna factor is to be added to receiver meter reading in dB(uV) to convert to field strength in dB(uV/meter)
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Cable loss
Cable coax, RG-214, 12.3 m, s/n 056, HL 0415

No. Frequency, Cable loss, Measured uncertainty,
MHz dB dB
1 10 0.23 +0.12
2 30 0.44 +0.12
3 50 0.60 +0.12
4 100 0.89 +0.12
5 150 1.11 +0.13
6 200 1.30 +0.13
7 250 1.45 +0.13
8 300 1.61 +0.13
9 400 1.94 +0.13
10 500 2.18 +0.13
11 600 245 +0.14
12 700 2.67 +0.14
13 800 2,94 +0.14
14 900 3.16 +0.14
15 1000 3.38 +0.14
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Cable coaxial, RG-214/U, N type-N type, 17 m

Teldor, HL 3612

Frequency, MHz Cabl(;eBIoss,
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
400 282
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, 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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Cable loss
Test cable, Mini-Circuits, S/IN 70047, 18 GHz, 1.8 m, SMA/M - N/M
CBL-6FT-SMNM+, HL 4274

Frequency, ?::;e Frequency, Cable Frequency, Cable Frequency, Cable

MHz dB, MHz loss, dB MHz loss, dB MHz loss, dB
10 0.07 4800 1.69 9800 2.62 14800 3.42
30 0.11 4900 1.70 9900 2.63 14900 3.39
50 0.14 5000 1.72 10000 2.64 15000 3.38
100 0.21 5100 1.75 10100 2.64 15100 3.40
200 0.26 5200 1.76 10200 2.66 15200 3.41
300 0.30 5300 1.77 10300 2.67 15300 3.40
400 0.37 5400 1.79 10400 2.68 15400 3.39
500 0.44 5500 1.82 10500 2.68 15500 3.41
600 0.49 5600 1.85 10600 2.70 15600 3.44
700 0.54 5700 1.86 10700 2.71 15700 3.46
800 0.58 5800 1.87 10800 2.73 15800 3.45
900 0.63 5900 1.91 10900 2.74 15900 3.47

1000 0.67 6000 1.94 11000 2.76 16000 3.51

1100 0.71 6100 1.97 11100 2.77 16100 3.56

1200 0.75 6200 1.98 11200 2.78 16200 3.55

1300 0.78 6300 1.99 11300 2.79 16300 3.54

1400 0.81 6400 2.02 11400 2.80 16400 3.57

1500 0.85 6500 2.05 11500 2.82 16500 3.62

1600 0.88 6600 2.06 11600 2.83 16600 3.61

1700 0.91 6700 2.06 11700 2.84 16700 3.60

1800 0.94 6800 2.08 11800 2.85 16800 3.62

1900 0.97 6900 2.10 11900 2.87 16900 3.68

2000 1.00 7000 2.12 12000 2.88 17000 3.70

2100 1.03 7100 2.12 12100 2.89 17100 3.68

2200 1.06 7200 213 12200 2.90 17200 3.70

2300 1.08 7300 2.16 12300 2.92 17300 3.80

2400 1.11 7400 2.19 12400 2.94 17400 3.84

2500 1.14 7500 2.22 12500 2.95 17500 3.83

2600 1.16 7600 2.23 12600 2.96 17600 3.83

2700 1.19 7700 2.26 12700 2.98 17700 3.86

2800 1.21 7800 2.30 12800 3.00 17800 3.86

2900 1.27 7900 2.33 12900 3.02 17900 3.80

3000 1.29 8000 2.35 13000 3.03 18000 3.79

3100 1.32 8100 2.37 13100 3.06

3200 1.35 8200 2.41 13200 3.08

3300 1.37 8300 2.44 13300 3.09

3400 1.38 8400 2.47 13400 3.10

3500 1.41 8500 2.48 13500 3.13

3600 1.43 8600 2.51 13600 3.17

3700 1.46 8700 2.53 13700 3.17

3800 1.47 8800 2.55 13800 3.18

3900 1.49 8900 2.56 13900 3.22

4000 1.52 9000 2.57 14000 3.26

4100 1.55 9100 2.58 14100 3.28

4200 1.56 9200 2.59 14200 3.30

4300 1.58 9300 2.59 14300 3.35

4400 1.60 9400 2.60 14400 3.39

4500 1.63 9500 2.60 14500 3.39

4600 1.65 9600 2.61 14600 3.39

4700 1.67 9700 2.61 14700 3.41
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Cable loss
Test cable, Mini-Circuits, S/N 70050, 18 GHz, 1.8 m, SMA/M - N/M
CBL-6FT-SMNM+, HL 4275

Frequency, ?::;e Frequency, Cable Frequency, Cable Frequency, Cable

MHz dB, MHz loss, dB MHz loss, dB MHz loss, dB
10 0.08 5000 1.71 10200 2.64 15400 3.46
30 0.11 5100 1.73 10300 2.65 15500 3.47
50 0.14 5200 1.75 10400 2.66 15600 3.52
100 0.21 5300 1.76 10500 2.67 15700 3.55
200 0.30 5400 1.77 10600 2.70 15800 3.55
300 0.37 5500 1.82 10700 2.71 15900 3.55
400 0.43 5600 1.84 10800 2.72 16000 3.61
500 0.49 5700 1.86 10900 2.73 16100 3.62
600 0.54 5800 1.86 11000 2.75 16200 3.63
700 0.58 5900 1.89 11100 2.77 16300 3.62
800 0.62 6000 1.94 11200 2.78 16400 3.66
900 0.66 6100 1.95 11300 2.80 16500 3.71

1000 0.70 6200 1.96 11400 2.82 16600 3.7

1100 0.74 6300 1.97 11500 2.83 16700 3.67

1200 0.78 6400 2.01 11600 2.84 16800 3.69

1300 0.81 6500 2.03 11700 2.86 16900 3.74

1400 0.84 6600 2.02 11800 2.88 17000 3.73

1500 0.88 6700 2.02 11900 2.89 17100 3.7

1600 0.91 6800 2.05 12000 2.90 17200 3.73

1700 0.94 6900 2.06 12100 2.92 17300 3.77

1800 0.97 7000 2.07 12200 2.93 17400 3.77

1900 1.00 7100 2.07 12300 2.94 17500 3.76

2000 1.02 7200 2.08 12400 2.96 17600 3.76

2100 1.05 7300 2.1 12500 2.98 17700 3.78

2200 1.07 7400 213 12600 2.99 17800 3.80

2300 1.10 7500 2.15 12700 3.01 17900 3.79

2400 1.13 7600 2.16 12800 3.03 18000 3.78

2500 1.15 7700 2.18 12900 3.05

2600 1.18 7800 2.21 13000 3.07

2700 1.20 7900 2.24 13100 3.09

2800 1.24 8000 2.25 13200 3.12

2900 1.26 8100 2.26 13300 3.13

3000 1.28 8200 2.29 13400 3.14

3100 1.30 8300 2.31 13500 3.16

3200 1.33 8400 2.33 13600 3.18

3300 1.36 8500 2.33 13700 3.19

3400 1.37 8600 2.34 13800 3.21

3500 1.39 8700 2.36 13900 3.23

3600 1.42 8800 2.38 14000 3.25

3700 1.45 8900 2.39 14100 3.26

3800 1.46 9000 2.40 14200 3.27

3900 1.48 9100 242 14300 3.30

4000 1.50 9200 2.45 14400 3.32

4100 1.53 9300 2.46 14500 3.33

4200 1.55 9400 2.48 14600 3.34

4300 1.57 9500 2.50 14700 3.36

4400 1.59 9600 2.52 14800 3.39

4500 1.61 9700 2.54 14900 3.40

4600 1.64 9800 2.56 15000 3.41

4700 1.66 9900 2.58 15100 3.41

4800 1.67 10000 2.60 15200 3.44

4900 1.69 10100 2.61 15300 3.46
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Cable loss
Test cable, Mini-Circuits, S/IN 0747A, 18 GHz, 3.05 m, N/M - N/M
APC-10FT-NMNM+, HL 4276

Frequency, ?::;e Frequency, Cable Frequency, Cable Frequency, Cable
MHz dB, MHz loss, dB MHz loss, dB MHz loss, dB
10 0.11 4500 2.81 9300 4.30 14100 5.59
30 0.19 4600 2.85 9400 4.33 14200 5.61
50 0.25 4700 2.88 9500 4.36 14300 5.63
100 0.36 4800 2.92 9600 4.39 14400 5.66
150 0.44 4900 2.95 9700 4.42 14500 5.68
200 0.52 5000 3.00 9800 4.46 14600 5.70
300 0.64 5100 3.03 9900 4.49 14700 5.72
400 0.75 5200 3.08 10000 4.53 14800 5.75
500 0.84 5300 3.1 10100 4.56 14900 5.77
600 0.93 5400 3.13 10200 4.60 15000 5.80
700 1.01 5500 3.16 10300 4.64 15100 5.82
800 1.08 5600 3.20 10400 4.66 15200 5.85
900 1.15 5700 3.22 10500 4.68 15300 5.88
1000 1.22 5800 3.26 10600 4.70 15400 5.91
1100 1.28 5900 3.30 10700 4.73 15500 5.93
1200 1.34 6000 3.34 10800 4.75 15600 5.97
1300 1.40 6100 3.39 10900 4.77 15700 5.99
1400 1.46 6200 3.42 11000 4.80 15800 6.02
1500 1.51 6300 3.47 11100 4.83 15900 6.07
1600 1.57 6400 3.50 11200 4.86 16000 6.08
1700 1.62 6500 3.52 11300 4.88 16100 6.11
1800 1.68 6600 3.55 11400 4.90 16200 6.12
1900 1.72 6700 3.58 11500 4.92 16300 6.14
2000 1.77 6800 3.60 11600 4.94 16400 6.17
2100 1.82 6900 3.62 11700 4.96 16500 6.19
2200 1.87 7000 3.64 11800 4.98 16600 6.21
2300 1.92 7100 3.66 11900 5.01 16700 6.22
2400 1.96 7200 3.68 12000 5.03 16800 6.24
2500 2.01 7300 3.7 12100 5.06 16900 6.26
2600 2.05 7400 3.74 12200 5.09 17000 6.28
2700 210 7500 3.78 12300 5.12 17100 6.31
2800 2.14 7600 3.81 12400 5.15 17200 6.33
2900 2.18 7700 3.84 12500 5.17 17300 6.36
3000 2.23 7800 3.87 12600 5.20 17400 6.39
3100 2.27 7900 3.90 12700 5.22 17500 6.42
3200 2.31 8000 3.93 12800 5.25 17600 6.45
3300 2.35 8100 3.96 12900 5.28 17700 6.48
3400 2.39 8200 4.00 13000 5.32 17800 6.50
3500 2.42 8300 4.03 13100 5.35 17900 6.52
3600 2.46 8400 4.06 13200 5.38 18000 6.55
3700 2.50 8500 4.08 13300 5.40
3800 2.54 8600 4.1 13400 5.42
3900 2.58 8700 4.13 13500 5.44
4000 2.61 8800 4.16 13600 5.46
4100 2.65 8900 4.18 13700 5.48
4200 2.69 9000 4.21 13800 5.51
4300 2.73 9100 4.24 13900 5.53
4400 2.77 9200 4.27 14000 5.56
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Cable loss
Test cable, Mini-Circuits, S/N 0755A, 18 GHz, 4.6 m, N/M - N/M
APC-15FT-NMNM+, HL 4278

Frequency, ?::;e Frequency, Cable Frequency, Cable Frequency, Cable

MHz dB, MHz loss, dB MHz loss, dB MHz loss, dB
10 0.24 4900 4.19 10000 6.47 15100 8.33
30 0.26 5000 4.25 10100 6.50 15200 8.35
50 0.34 5100 4.29 10200 6.52 15300 8.37
100 0.50 5200 4.32 10300 6.57 15400 8.40
200 0.72 5300 4.38 10400 6.59 15500 8.42
300 0.90 5400 4.41 10500 6.61 15600 8.46
400 1.06 5500 4.46 10600 6.64 15700 8.50
500 1.20 5600 4.51 10700 6.64 15800 8.52
600 1.32 5700 4.56 10800 6.65 15900 8.56
700 1.44 5800 4.59 10900 6.68 16000 8.61
800 1.54 5900 4.64 11000 6.68 16100 8.64
900 1.64 6000 4.69 11100 6.69 16200 8.66

1000 1.74 6100 4.72 11200 6.70 16300 8.70

1100 1.83 6200 4.77 11300 6.74 16400 8.73

1200 1.92 6300 4.80 11400 6.78 16500 8.74

1300 2.01 6400 4.83 11500 6.81 16600 8.75

1400 2.09 6500 4.89 11600 6.84 16700 8.78

1500 2.18 6600 4.90 11700 6.87 16800 8.79

1600 2.25 6700 4.95 11800 6.92 16900 8.81

1700 2.33 6800 5.01 11900 6.98 17000 8.85

1800 2.39 6900 4.99 12000 7.02 17100 8.90

1900 2.47 7000 5.04 12100 7.08 17200 8.95

2000 2.53 7100 5.1 12200 7.15 17300 8.99

2100 2.60 7200 5.14 12300 7.20 17400 9.03

2200 2.67 7300 5.21 12400 7.26 17500 9.07

2300 2.73 7400 5.29 12500 7.31 17600 9.1

2400 2.80 7500 5.33 12600 7.36 17700 9.15

2500 2.87 7600 5.38 12700 741 17800 9.19

2600 2.93 7700 5.46 12800 7.46 17900 9.24

2700 3.00 7800 5.52 12900 7.51 18000 9.28

2800 3.06 7900 5.58 13000 7.55

2900 3.12 8000 5.64 13100 7.59

3000 3.18 8100 5.69 13200 7.65

3100 3.24 8200 5.75 13300 7.69

3200 3.30 8300 5.80 13400 7.72

3300 3.35 8400 5.84 13500 7.78

3400 3.42 8500 5.90 13600 7.82

3500 3.46 8600 5.97 13700 7.86

3600 3.52 8700 5.99 13800 7.91

3700 3.57 8800 6.04 13900 7.96

3800 3.61 8900 6.10 14000 8.01

3900 3.67 9000 6.13 14100 8.06

4000 3.7 9100 6.17 14200 8.10

4100 3.77 9200 6.23 14300 8.13

4200 3.83 9300 6.27 14400 8.16

4300 3.89 9400 6.30 14500 8.19

4400 3.94 9500 6.35 14600 8.21

4500 4.00 9600 6.37 14700 8.23

4600 4.05 9700 6.40 14800 8.26

4700 4.10 9800 6.44 14900 8.28

4800 4.16 9900 6.45 15000 8.30
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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,

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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Cable loss
Low Loss Armored Test Cable, MegaPhase, 18 GHz, 6.2 m, N type-M/N type-M,
NC29-N1N1-244S/N 12025101 003,

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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14 APPENDIX F

A

AC
A/m
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
OATS

PS
ppm
QP
RE
RF
rms
Rx

Tx

Abbreviations and acronyms

ampere
alternating current

ampere per meter

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

open area test site

Ohm

power supply

part per million (10'6)
quasi-peak

radiated emission

radio frequency

root mean square

receive

second

temperature

transmit

volt
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