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1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Siklu Communication Ltd.

43 Hasivim street, Petach-Tikva 49517, Israel
+972 3921 4015

+972 3921 4162

baruch@siklu.com

Mr. Baruch Schwarz

2 Equipment under test attributes

Product name:
Product type:
Model(s):

Serial number:
Hardware version:
Software release:
Receipt date

Point-to-point wireless Ethernet link operating at 57-64 GHz
Transceiver

EH-600T

S$538000151

Cco

6.6

8/19/2015

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):

Siklu Communication Ltd.

43 Hasivim street, Petach-Tikva 49517, Israel
+972 3921 4015

+972 3921 4162

baruch@siklu.com

Mr. Baruch Schwarz

27393

Date of Issue: 9-Sep-15

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

8/19/2015
8/30/2015

FCC 47 CFR part 15 section 15.255:2014;
RSS-210 issue 8 Annex 13 section A13.2; RSS-Gen issue 4
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5 Tests summary

Test

Date of Issue: 9-Sep-15

Status

FCC Section 15.255(b)(ii), RSS-210 section A13.2.2, Transmitter power and power spectral density Pass

)

FCC Section 15.215(c), 2.1049, RSS-Gen, Section 6.6, Occupied bandwidth

FCC Section 15.255(c), RSS-210 section A13.2.2, Conducted spurious emissions

FCC Section 15.255(c)(2), RSS-210 section A13.2.2, Radiated spurious emissions below 40 GHz

FCC Section 15. 255(c)(3), RSS-210 section A13.2.2, Radiated emissions outside assigned band
and above 40 GHz up to 220 GHz

FCC Section 15.255(f), RSS-210 section A13.2.5, Frequency tolerance
FCC Section 15.255(g), RSS-Gen, section 5.5, RF exposure

RSS-Gen section 7.1, Receiver spurious emission
*Note: tested during the transmitter radiated spurious emissions below 40 GHz.

Pass
Pass
Pass
Pass

Tested without limit

Pass, exhibit
included in
Application for
certification

Pass*

The product was approved by FCC under FCC ID:2ACYESK-60GTDD-A1 and IC under IC:12353A-60GTDDA1. The

relevant tests to support Application for Class Il permissive changes certification were done.

The test results relate only to the items tested. Pass/ fail decision was based on nominal values.

Name and Title Date Signature
Tested by: Mrs. E. Pitt, test engineer August 30, 2015 %
Reviewed by: | Mrs. M. Cherniavsky, certification engineer September 9, 2015 @/uﬂ’f

Approved by: | Mr. M. Nikishin, EMC and Radio group manager | September 24, 2015

4
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6.1

6.2

6.3

6.4

EUT description

General information

The EUT is an outdoor unit of point-to-point high BW system, the first TDD member of Siklu’s EtherHaul family of
wireless products, featuring carrier grade, high capacity Ethernet with flexible support of the 57-64 GHz regulated
V-Band. The EUT radio supports up to 1 Gbps.

Siklu’s EtherHaul EH-600T Rev CO wireless backhaul radio link operates in the new V-band spectrum, which has
clear technological and economical advantages over the existing lower frequency bands.

The EtherHaul EH-600T Rev CO system comprises:

» the EtherHaul EH-600T-ODU outdoor unit (radio link unit and antenna);

« the EtherHaul system host software and command line interface for complete and flexible system configuration,
administration and management.

During the testing the EUT system was powered by 48 VDC.

Ports and lines

Port Cable
Port type description Conected from Connected to Qty. Cable type length, m
Telecom Ethernet EUT EUT (Loop) 2 F.O. 2
Signal USB For dgﬁﬁ/gg'”g Not connected 1 NA NA
Power AC AC mains DC power 1 Unshielded 10
supply
Power 48 VDCDC DC power supply EUT 1 Unshielded 1.5
Support and test equipment
Description Manufacturer Model number Serial number
Laptop Lenovo ThinkPad T61 L3-E0080
AC/DC adapter PHIHONG PDA041B-48VB NA
Power supply MEAN WELL MRD- 40-48 RB11015370

Changes made in the EUT

No changes were performed in the EUT during testing.
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6.5 Test configuration

6.5.1 EUT test configuration

usB

For debugging !

only

EUT

48 VDC

Ethernet

Ethernet

Ethernet

power supply

Report ID: SIKRAD_FCC.27393.docx
Date of Issue: 9-Sep-15

Open
circuit

Open
circuit

Laptop

|||—

AC mains
AC mains
AC/DC =
adapter
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6.6  Transmitter characteristics

Type of equipment

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

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

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

Intended use Condition of use
V fixed Always at a distance more than 2 m from all people
mobile Always at a distance more than 20 cm from all people
portable May operate at a distance closer than 20 cm to human body
Assigned frequency range 57.0 GHz — 64.0 GHz
Operating frequencies (tested) 57375, 60375, 63375 MHz for all BW
Maximum rated output power | At transmitter 50 Q RF output connector 12 dBm
\ No

continuous variable

stepped variable with stepsize dB
minimum RF power dBm
maximum RF power

Is transmitter output power
variable? Yes

Antenna connection

with temporary RF
unique couplin \% standard connector Integral connector
q pling 9 without temporary RF
connector
Antenna/s technical characteristics
Type Manufacturer Model number Gain
Integrated (cassegrain reflector) Siklu Ltd. VSANO003 35 dBi
Transmitter 99% power bandwidth, MHz Transmitter aggregate data rate/s, Mbps Type of modulation
250 80 QPSK
500 160 QPSK
500 852 16QAM
500 1280 64QAM
Type of multiplexing TDD
Transmitter power source
Nominal rated voltage | Battery type
V DC Nominal rated voltage 48 V
Voltage range 42-57 V
AC mains Nominal rated voltage | Frequency
Common power source for transmitter and receiver vV yes no
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Test specification: Section 15.255(b)(ii), RSS-210 section A13.2.2, Transmitter power and power
spectral density

Test procedure: 47 CFR, Section 2.1046; Section 15.255(b); KDB 200433 D02

Test mode: Compliance -

Date: 8/19/2015 Verdict: PASS

Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 42% | Power Supply: 48 VDC

Remarks:

7 Transmitter tests

7.1 Transmitter power test

7.1.1 General

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

Table 7.1.1 Conducted output power limits

Assigned frequency range Maximum output power
MHz ’ Peak output power EIRP, dBm*
mwW dBm Peak Average
57000 — 64000 500 27.0 53 50

*EIRP limit was calculated as follows:
Average power: 82 dBm — 2 dB x (51-35) = 50 dBm
Peak power: 85 dBm — 2 dB x (51-35) = 53 dBm.

7.1.2  Test procedure

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

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

7.1.2.3 The peak output power was measured with spectrum analyzer as provided in the associated tables and plots.

Figure 7.1.1 Peak output power test setup

Attenuator Harmonic Spectrum
EUT P - » . >
(optional) mixer analyzer
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Test specification: Section 15.255(b)(ii), RSS-210 section A13.2.2, Transmitter power and power
spectral density

Test procedure: 47 CFR, Section 2.1046; Section 15.255(b); KDB 200433 D02

Test mode: Compliance -

Date: 8/19/2015 Verdict: PASS

Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 42% | Power Supply: 48 VDC

Remarks:

Table 7.1.2 Peak output power test results

OPERATING FREQUENCY RANGE: 57.0 - 64.0 GHz
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 8 MHz
VIDEO BANDWIDTH: 50 MHz
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Emission L .

Freiﬂu:zncy, Modulation Ban'\;lil\flvzidth CyDcLllg% Attenuator gg\?vkegudtgﬁ Izjlg]rlr: Mzré]ln' Verdict
57375 100 included 11.18 27.0 -15.82 Pass
60375 QPSK 250 100 included 10.72 27.0 -16.28 Pass
63625 100 included 9.78 27.0 -17.22 Pass
57375 100 included 12.00 27.0 -15.00 Pass
60375 64 QAM 500 100 included 11.08 27.0 -15.92 Pass
63625 100 included 10.38 27.0 -16.62 Pass

*- Margin = RF power, dBm — Limit, dBm
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Report ID: SIKRAD_FCC.27393.docx
Date of Issue: 9-Sep-15

Test specification:

Section 15.255(b)(ii), RSS-210 section A13.2.2, Transmitter power and power
spectral density

Test procedure:

47 CFR, Section 2.1046; Section 15.255(b); KDB 200433 D02

Test mode: Compliance .

Date: 51192015 Verdict: PASS

Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 42% | Power Supply: 48 VDC

Remarks:

Table 7.1.3 Peak EIRP test results

OPERATING FREQUENCY RANGE: 57.0 - 64.0 GHz

DETECTOR USED: PEAK

RESOLUTION BANDWIDTH: 8 MHz

VIDEO BANDWIDTH: 50 MHz

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

Emission Peak output - "
Freiﬂu:ncy, Modulation | Bandwidth LAY powerp EIRP; Ll Margy*n, Verdict
z MHz Cycle, % dBm dBm dBm dB

57375 100 11.18 46.18 53 -6.82 Pass
60375 QPSK 250 100 10.72 45.72 53 -7.28 Pass
63375 100 9.78 44.78 53 -8.22 Pass
57375 100 12.00 47.00 53 -6.00 Pass
60375 64 QAM 500 100 11.08 46.08 53 -6.92 Pass
63375 100 10.38 45.38 53 -7.62 Pass

* - EIRP, dBm = Peak output power, dBm + Antenna Gain(dBi), where Antenna Gain = 35.0 dBi
** - Margin, dB = EIRP, dBm — Limit, dBm

Table 7.1.4 Average EIRP test results

OPERATING FREQUENCY RANGE: 57.0 - 64.0 GHz

DETECTOR USED: Average

RESOLUTION BANDWIDTH: 8 MHz

VIDEO BANDWIDTH: 50 MHz

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

AL Modulation BEamn:jSviligtnh BIEit7 outpp\)\l/ft)rsgv?/er =I5l L1, SEGT, Verdict
MHz MHz Cycle, % dBm ’ dBm* dBm dB**

57375 100 6.24 41.24 50 -8.76 Pass
60375 QPSK 250 100 5.80 40.80 50 -9.20 Pass
63375 100 4.82 39.82 50 -10.18 Pass
57375 100 6.46 41.46 50 -8.54 Pass
60375 64 QAM 500 100 5.65 40.65 50 -9.35 Pass
63375 100 5.09 40.09 50 -9.91 Pass

* - EIRP, dBm = Average output power, dBm + Antenna Gain(dBi), where Antenna Gain = 35.0 dBi

** - Margin, dB = EIRP, dBm — Limit, dBm

Reference numbers of test equipment used

[ HL1303 | HL2358 | HL2909 | HL3291 | HL3295 | HL3305 | HL3433 | HL3434 |

Full description is given in Appendix A.
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Date of Issue: 9-Sep-15

Test specification:

Section 15.255(b)(ii), RSS-210 section A13.2.2, Transmitter power and power

spectral density

Test procedure:

47 CFR, Section 2.1046; Section 15.255(b); KDB 200433 D02

Test mode:

Compliance

Date:

8/19/2015

Verdict: PASS

Temperature: 24.3 °C

Air Pressure: 1007 hPa

Relative Humidity: 42%

| Power Supply: 48 VDC

Remarks:

Plot 7.1.1 Output power test result at the low frequency

EMISSION BANDWIDTH: 250 MHz
DETECTOR: Peak DETECTOR: Average
“Feyright Spactum Analyer - Channel Power Tole 5 =
o A 5:43-16 PotAog 30, 2015 3 3 : T : 08:55:04 PhAup 18, 2015
[Center Freq 57.375000000 GHz Comer Fraq; 57375000000 GHz Radio Std: Hone Tracelstactor enter Freq 57.375000000 GHz Center Freq: §7.376000000 GHz Radio sié: Hone | Trace/Detector
o Trig: Frea Run AvglHeld:>1010 —4—"# Trig: Free Run AvglHold:>1010
AFGainLow Radio Device: BTS A GainiLow Radio Device: BTS
Ref Offset 20 08
10 dBJdiv Ref 20.00 dBm [10 dBJdiv Ref 10.00 dBm
-od Log ——
Clear Write| . N Clear Write|
/f\f“-\r\_w B S nad Iaa 7 Y
-10.0 T \ 20
20 3
nop=—""1"1 [ average] oo Average!
-40.0 -50.
0. 00|
e MaxHoldl| JI™ Max Holc
700 |-500|
|Center 57.38 GHz Span 350 MHz| [Center 57.38 GHz Span 350 MHz|
[#Res BW_& MHz VBW 50 MHz #Sweep 20 ms) MinHotdl| [[ERes BW 8 MHz VBW 50 MHz #Sweep 20 ms] Min Hold]
Channel Power Power Spectral Density Channel Power Power Spectral Density
Detector] Detector|
P It >
11.18 dBm /250 MHz [l -72.80 dBm Hz lato o 6.24 dBm /250mHz [l -77.74 dBm vz W ate - Man
s L) File <Screen_0215.png> saved stamus hiza smamis

Plot 7.1.2 Output power test result at the mid frequency

MODULATION:

QPSK

EMISSION BANDWIDTH:

250 MHz

DETECTOR: Peak

DETECTOR: Average

ieysight Spectium Analyzer - Channel Power Tole Keyright Spectrum Anahyzes - Chanmel Power = i
EXT MDER FE ALIGH A 05:45:23 FMAug 20, 2015 A 16 7 NSE-IN ALIGH. 09:00:30 PMAug 18, 2015
[Center Freq 60.375000000 GH: Canter Freq: 60.375000000 GHz Radio $td: Hone Frogquency enter Freq 60.375000000 GHz Center Freq: 60.375000000 GHz Radio Std: Hone Trace/Detector
7= Trig: Free Run AvglHold:>10/10 74——"___, Trig: Free Run Avg|Held:=10110
AFGainiLow Radio Device: BTS AFGaimLow Radio Davice: BTS
Ref Offset 20 dB
10 dBidiv Ref 0.00 dBm 10 aBidiv Ref 0.00 dBm
Leg F s e ST et v wvn P S Loa— 7
n \ Center Freq| 10 7 N ClearWri
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— e
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o o Max Hold|
-90.0 |00
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[fRes BW 8 MHz VBW 50 MHz #Sweep 20ms|| 15000000 Mzl| RS BW 8 MHz VBW 50 MHz #Sweep 20 ms| Min Hold]
|auta Man
Channel Power Power Spectral Density Channel Power Power Spectral Density
Detector)
Average »|
10.72 dBm /250 mHz [l -73.26 dBm Hz 5.80 dBm /250mHz [l -78.18dBm Hz auto Han
s starus iz stams
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Test specification:
spectral density

Section 15.255(b)(ii), RSS-210 section A13.2.2, Transmitter power and power

Test procedure:

47 CFR, Section 2.1046; Section 15.255(b); KDB 200433 D02

Test mode: Compliance .
Verdict:
Date: 8/19/2015 PASS
Temperature: 24.3 °C Air Pressure: 1007 hPa Relative Humidity: 42% | Power Supply: 48 VDC
Remarks:
Plot 7.1.3 Output power test result at the high frequency
MODULATION: QPSK
EMISSION BANDWIDTH: 250 MHz
DETECTOR: Peak DETECTOR: Average
Keyright Spectnum Analyrer - Channel Power = = latd
IC oq 63 S Conar F na?uooooooes Rﬁsu'” s::‘p:"u DEE Tracemetector ) o s1d: epe | TraseiDetsctor
enter Freq 63.375000000 GHz x:';"r’,.’.‘;?..n OTHE g 00 518N [Center Freq §3.375000000 GHz Geree F“r-;_m TG g 80 S Hene
HFGain:Low Radio Device: BTS mmnun Radio Device: BTS
Ref Offget 20 dB
10 dBrdiv Ref 0.00 dBm 10 dB/div R_rﬂdﬂm
'-‘: TS S =S IS S SUr S P L‘;"
o \ clearwritef|l fI 7 Clear Write
et i \
300 =" i 2 | |
& wol=—1" s
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T0. 00|
- MaxHoldl| |+ Max Hold|
800 50 0|
|Center 63.38 GHz Span 350 MHz| [Center 63.38 GHz Span 350 MHz|
[tRes BW_8 MHz VEW_50 MHz #Sweep 20 ms MinHoial| [PRes BW & MHz VEW 50 MHz #Sweep 20 ms| Min Hold
Channel Power Power Spectral Density Channel Power Power Spectral Density
Detector] Detector|
9.78 dBm /250 MHz [l -74.20 dBm Hz o e 4.82dBm /250mHz [l -79.16 dBm Hz W hge e
Plot 7.1.4 Output power test result at the low frequency
MODULATION: 64QAM
EMISSION BANDWIDTH: 500 MHz
DETECTOR: Peak DETECTOR: Average
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; . }/ Clear Write| l: i P ot i e iy RN I ClearWrite
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40 ] e B R —
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Date of Issue: 9-Sep-15

Test specification:

Section 15.255(b)(ii), RSS-210 section A13.2.2, Transmitter power and power

spectral density

Test procedure:

47 CFR, Section 2.1046; Section 15.255(b); KDB 200433 D02

Test mode:

Compliance

Date:

8/19/2015

Verdict: PASS

Temperature: 24.3 °C

Air Pressure: 1007 hPa

Relative Humidity: 42%

| Power Supply: 48 VDC

Remarks:

Plot 7.1.5 Output power test result at the mid frequency

MODULATION: 64QAM
EMISSION BANDWIDTH: 500 MHz
DETECTOR: Peak DETECTOR: Average
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Plot 7.1.6 Output power test result at the high frequency
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Test specification: Section 15.215(c), RSS-Gen section 4.6.1 Occupied bandwidth
Test procedure: 47 CFR, Section 2.1049
Test mode: Compliance —
Date: 8/19/2015 Verdict: PASS
Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 42% | Power Supply: 48 VDC
Remarks:
7.2  Occupied bandwidth test
7.2.1  General
This test was performed to measure transmitter occupied bandwidth. Specification test limits are given in
Table 7.2.1.
Table 7.2.1 Occupied bandwidth limits
Assigned frequency range, MHz Modulation envelope reference points Max bandwidth, MHz
57000 - 64000 20 dBc 250 /500
57000 - 64000 99% 250/ 500
NOTE: Modulation envelope reference points provided in terms of attenuation below unmodulated carrier.
7.2.2  Test procedure
7.2.2.1 The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.
7.2.2.2 The EUT was set to transmit modulated carrier as provided in Table 7.2.2.
7.2.2.3 The transmitter occupied bandwidth was measured with spectrum analyzer as frequency delta between reference

points on modulation envelope. The test results are provided in Table 7.2.2 and the associated plots.

Figure 7.2.1 Occupied bandwidth test setup

Attenuator Harmonic Spectrum
EUT > ) > : >
(optional) mixer analyzer
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HERMON LABORATORIES

Report ID: SIKRAD_FCC.27393.docx

Date of Issue: 9-Sep-15

Test specification:

Section 15.215(c), RSS-Gen section 4.6.1 Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date:

8/19/2015

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 42%

| Power Supply: 48 VDC

Remarks:

Table 7.2.2 Occupied bandwidth test results

OPERATING FREQUENCY RANGE:

57000 —-64000 MHz

DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1% OBW
Frequency, MHz Modulation Occupied blar;'dwidth 99%, | Occupied bandwidth 20 dBc Verdict
z MHz
EBW = 250 MHz
57375 235.73 245.8 Pass
60375 QPSK 234.91 2432 Pass
63375 235.21 243.5 Pass
EBW = 500 MHz
57375 461.60 479.4 Pass
60375 64QAM 458.76 478.2 Pass
63375 460.79 479.7 Pass
Reference numbers of test equipment used
[ HL1303 | HL2358 | HL 2909 HL3291 | HL3295 | HL3305 | HL3433 | HL3434 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: SIKRAD_FCC.27393.docx
Date of Issue: 9-Sep-15

Test specification:

Section 15.215(c), RSS-Gen section 4.6.1 Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Verdict:

Date:

8/19/2015

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 42%

Remarks:

Plot 7.2.1 Occupied bandwidth at low frequency

MODULATION:

QPSK

EMISSION BANDWIDTH:

250 MHz

Keysight Spectrum Anahyzer - Occupied BW
enter Freq 57.375000000 GHz

HIFGain:Low

| Ctnur an 6? 375000000 GHz

ig: Free Run

T ]
ALIGN AUTO___|0B:53:20 PMAug 18, 2015
Radio Std: N:m Trace/Detector
Avg|Hold:>10/10
Radio Device: BTS

10 dBidiv

Ref 0.00 dBm
Log

100! RO s

Clear Write

200 :

300 i

400
-50.0°

Average|]

600

700!

-£0.0°

200

Max Holdf{

[Center 57.38 GHz
es BW 3 MHz

VBW 50 MHz

Span 500 MHz|
#Sweep 20 ms

Min Hold|

Occupied Bandwidth
235.73 MHz
-1.0267 MHz
245.8 MHz

Transmit Freq Error
x dB Bandwidth

usa

Total Power 10.8 dBm

Detector,
Peak ¥
OBW Power 99.00 % Auto Man|

xdB -20.00 dB

Plot 7.2.2 Occupied bandwidth at the mid frequency

MODULATION: QPSK
EMISSION BANDWIDTH: 250 MHz
meu ommww =T @l
[09:01:00 M Aug 18, 2015
enter Freq 60 375900000 GHz | Center ruq 60375000000 GHz Radio Std: None Trace/etector
T Trig: Free Run Avg|Hold:>10M0
#IFGain:Low Radio Device: BTS
10 dBidiv Ref 0.00 dBm
Log
100 AL L. e,
o Clear Write
o ) L
oo i an=E
Bl Average|
200
700
0 Max Holdff
200
ICenter 60.38 GHz Span 500 MHz|
es BW 3 MHz VBW 50 MHz #Sweep 20 ms| Min Holdl
Occupied Bandwidth Total Power 10.2 dBm
234.91 MHz Detector,
Peakh
Transmit Freq Error -2.2818 MHz OBW Power 99.00 % Auta Man
x dB Bandwidth 243.2 MHz x dB -20.00 dB
MSG STATUS

| Power Supply: 48 VDC
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HERMON LABORATORIES

Report ID: SIKRAD_FCC.27393.docx

Date of Issue: 9-Sep-15

Test specification:

Section 15.215(c), RSS-Gen section 4.6.1 Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Verdict:

Date:

8/19/2015

PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 42%

| Power Supply: 48 VDC

Remarks:

Plot 7.2.3 Occupied bandwidth at the high frequency

MODULATION: QPSK
EMISSION BANDWIDTH: 250 MHz
meu-o«wuw-«' ==
XT MIXER S1G 10 CORREC SENSE:INT, ALIGN AUTO___|09:03:50PMAug 16,2005 [ — —— |}
enter Freq 63.375000000 GHz Center Freq: 63.375000000 GHz Radic Std: None TraceMetector
= Trig: Free Run Avg|Hold:>10/10
HIFGain:Low Radio Device: BTS
10 dBidiv Ref 0.00 dBm
Log I
100 AP e
Clear Write
200 f \
e ey
oo f=—""
500 Average]
€00
700
@0 Max Holdlf
200
ICenter 63.38 GHz Span 500 MHz|
es BW 3 MHz VBW 50 MHz #Sweep 20 ms| Min Holdl
Occupied Bandwidth Total Power 9.28 dBm
235.21 MHz Detector,
Peak ¥
Transmit Freq Error -1.3076 MHz OBW Power 99.00 % Auto
x dB Bandwidth 243.5 MHz x dB -20.00 dB
MsG STATUS.

Plot 7.2.4 Occupied bandwidth at the low frequency

MODULATION: 64QAM
EMISSION BANDWIDTH: 500 MHz
Keysight Spectrum Anshyzer - Dccupied BW [
TR YL Gonter Freq: 57376000000 GFz Rodis Scd Nem | TracelDetsctor
enter Freq 57.375000000 GHz g Free B ava o> 100
#IFGain:Low Radio Device: BTS
1LD dBfdiv Ref 0.00 dBm
0
.mg arllnfon s A il oo
200 / L Clear Write,
-30.0°
00 MMW e eents A T
50,0 Average]
-60.0°
-70.0
=0 Max Holdff
-90.0°
ICenter 57.38 GHz Span 1 GHz
es BW 5 MHz VBW 50 MHz #Sweep 20 ms| Min Holdl
Occupied Bandwidth Total Power 12.0 dBm
461.60 MHz Det:ct::
‘el
Transmit Freq Error -647.26 kHz OBW Power 99.00 % Auto Man|
x dB Bandwidth 479.4 MHz xdB -20.00 dB
s, STATUS
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Date of Issue: 9-Sep-15

Test specification:

Section 15.215(c), RSS-Gen section 4.6.1 Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date:

8/19/2015

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 42%

| Power Supply: 48 VDC

Remarks:

Plot 7.2.5 Occupied bandwidth at the mid frequency

MODULATION:

64QAM

EMISSION BANDWIDTH:

500 MHz

T
enter Freq 60375000000 GHz

#FGain:Low

Center Freq: 60.375000000 GHz
+ Trig: Free Run

ALIGH ATO___|09:10:18 PMAug 18, 2015
Radio Std: None

Avg|Hold:>10/10

Radio Device: BTS

10 dBidiv Refl 0.00 dBm
Log

T T

Trace/Detector

100 Peatflapal o,

(200 !
200 f

Clear Write

-40.0°

500

£00

-70.0°

200

200/

Average|

Max Holdff

[Center 60.38 GHz
es BW § MHz

VBW 50 MHz

Span 1 GHz
#Sweep 20 ms|

Occupied Bandwidth
458.76 MHz
-4.0828 MHz
478.2 MHz

Transmit Freq Error
x dB Bandwidth

Total Power 11.2 dBm

99.00 %
-20.00 dB

OBW Power
x dB

sTATUS

Min Hold|

Detector|
Peakh
Auto

Plot 7.2.6 Occupied bandwidth at the high frequency

MODULATION: 64QAM
EMISSION BANDWIDTH: 500 MHz
Keysight Spectrum Anstyzes - Occupied BW . . [ |
enter Eraq 63.375000000 GHz | Trig: Free Run gl Hord:> 100 :
#FGain:Low Radio Device: BTS
10 dBidiv Refl 0.00 dBm
Log
100 [t o e e
00 Clear Write
- / \
00 ==
500 Average]
€00
-70.0°
&0 Max Holdlf
900!
ICenter 63.38 GHz Span 1 GHz
es BW 5 MHz VEW 50 MHz #Sweep 20 ms| Min Hold
Occupied Bandwidth Total Power 10.4 dBm
460.79 MHz Det:ct::
aal
Transmit Freq Error -2.5957 MHz OBW Power 99.00 % Aute Man)|
x dB Bandwidth 479.7 MHz x dB -20.00 dB

sTATUS
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HERMON LABORATORIES

Report ID: SIKRAD_FCC.27393.docx
Date of Issue: 9-Sep-15

Test specification: Section 15.255(c), RSS-210 section A13.2.2, Conducted spurious emissions
Test procedure: 47 CFR, Section 2.1051; FCC Millimeter wave test procedures

Test mode: Compliance —

Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24°C Air Pressure: 1008 hPa Relative Humidity: 46% | Power Supply: 48 VDC
Remarks:

7.3  Spurious emissions at RF antenna connector test

7.3.1 General

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

given in Table 7.3.1.

Table 7.3.1 Spurious emission limits

Frequency Spurious emission level _
pW/cm?2 Power of spurious, dBm
40 GHz — 200 GHz 90 -9.92
9 kHz —-40 GHz According to FCC section 15.209/RSS=Gen

NOTE 1: Spurious emission limits do not apply to in band emission within + 250 % of the authorized bandwidth

from the carrier.

7.3.2 Test procedure

7.3.2.1 The EUT was set up as shown in Figure 7.3.1, energized and its proper operation was checked.
7.3.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
7.3.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 7.3.2 and the associated plots.

Figure 7.3.1 Spurious emission test setup

EUT

Attenuator

Harmonic .|  Spectrum

(optional)

mixer " analyzer
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Report ID: SIKRAD_FCC.27393.docx
Date of Issue: 9-Sep-15

Test specification:

Section 15.255(c), RSS-210 section A13.2.2, Conducted spurious emissions

Test procedure:

47 CFR, Section 2.1051; FCC Millimeter wave test procedures

Test mode:

Compliance

Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24°C Air Pressure: 1008 hPa Relative Humidity: 46% | Power Supply: 48 VDC
Remarks:

Table 7.3.2 Spurious emission test results

OPERATING FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

57000 — 64000 MHz
30000* - 200000 MHz

DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
MODULATION: QPSK
EMISSION BANDWIDTH: 250 MHz
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Carrier Spurious Spurious Spurious Spurious Spurious Margin
frequency, frequency, emission, attenuation, emission attenuation dB ’ Verdict
MHz MHz dBm dBc limit, dBm limit, dBc
Low frequency 57375 MHz
No emissions were found | Pass
Mid frequency 60375 MHz
No emissions were found | Pass
High frequency 63375 MHz
No emissions were found | Pass
* - The EUT uses a waveguide antenna connector of WR15 type.
Reference numbers of test equipment used
HL 0747 HL 0748 HL 1295 HL 1299 HL 1300 HL 1303 HL 1304
HL 1306 HL 1312 HL 1424 HL 2909 HL 3235 HL 3290 HL 3291
HL 3294 HL 3297 HL 3305 HL 3433 HL 3434 HL 3455 HL 3901
HL 4023

Full description is given in Appendix A.
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Report ID: SIKRAD_FCC.27393.docx
Date of Issue: 9-Sep-15

HERMON LABORATORIES

Test specification: Section 15.255(c), RSS-210 section A13.2.2, Conducted spurious emissions
Test procedure: 47 CFR, Section 2.1051; FCC Millimeter wave test procedures

Test mode: Compliance .

Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24°C Air Pressure: 1008 hPa Relative Humidity: 46% | Power Supply: 48 VDC
Remarks:

Plot 7.3.1 Spurious emission test results frequency from 30 to 40 GHz

DETECTOR: Peak
LIMIT: Average*
Low carrier 57.375 GHz Mid carrier 60.375 GHz
i Agilent QR # Agilent Q@ R
Mkrl 37.796 6 GHz Mkrl 38.868 5 GHz
Ref -38 dBm sAtten § dB -62.62 dBm_ Ref =38 dBm #Atten B dB -62.88 dBm
#Peak #Peak
Log Log
1@ (]
dB/ dB/
1 i
ol ol
-41.2 —41.2
dBm dBm
LgPv LgAv
ulog2 v
$3 FC $3 FC
AA AA
£() B
FTun FTun
Swp Swp
Start 30.880 GHz Stop 40.988 GHz  $tart 30,000 GHz Stop 40.000 GHz
#Res BH 1 MHz #YBH 3 MHz #Sweep 2085 ms (3000 pts)  sRes BH 1 MHz #UBH 3 MHz #Sween 200.5 ms (3908 pts)

High carrier 63.375 GHz
% Agilent @ R

Mkrl 38.993 6 GHz
Ref —38 dBm #Htten B dB —62.12 dBm
#Peak
Log
18
dB/

Start 30.000 GHz Stop 40,090 GHz
#Res BH 1 MHz +VBH 3 MHz #5weep 200.5 ms (8009 pts)

* Limit calculated as follows: 54 dBuV/m — 95.2 dB = -41.2 dBm
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Test specification: Section 15.255(c), RSS-210 section A13.2.2, Conducted spurious emissions
Test procedure: 47 CFR, Section 2.1051; FCC Millimeter wave test procedures

Test mode: Compliance —

Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24°C Air Pressure: 1008 hPa Relative Humidity: 46% | Power Supply: 48 VDC
Remarks:

Plot 7.3.2 Spurious emission measurements in 40 — 50 GHz range

DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz

i Agilent R T A Agilent  13:32:49 Aug 26, 2015 R T
Mkr1 47.80125 GHz Mkr1 42.5901 GHz

Ref0 dBm Ext Mix Ext PG 30 dB -37.42 dBm Ref0 dBm Ext Mix Ext PG -30 dB 44.75 dBm

Peak Peak

Log Log

10 10

dB/ Slgnal ldent|On, Armptd Uncal dB/ Signal Ident|On, Amptd Uncal
L

DI DI

9.9 99

dBm dBm

W1 52 w1 s2

S3 FS 53 FC

A AA A AA

Start 40 GHz Stop 50 GHz Start 40 GHz Stop 50 GHz

#Res BW 1 MHz VBW 3 MHz Sweep 80 ms (8001 pts) #Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (8190 pts)

|
High carrier 63.375 GHz

7 Agilent  14:04:23 Aug 28, 2015 R T
Mkr1 44,5573 GHz
Ref0 dBm Ext Mix Ext PG -30 dB 44.56 dBm
Peak
Log
10
dB/ Slanal Ident|Cn, Amptd Uncal

W1 S2
S3 FC
AA
Start 40 GHz Stop 50 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (3190 pts)
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Report ID: SIKRAD_FCC.27393.docx
Date of Issue: 9-Sep-15

Test specification: Section 15.255(c), RSS-210 section A13.2.2, Conducted spurious emissions
Test procedure: 47 CFR, Section 2.1051; FCC Millimeter wave test procedures
Test mode: Compliance —
Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24°C Air Pressure: 1008 hPa Relative Humidity: 46% | Power Supply: 48 VDC
Remarks:
Plot 7.3.3 Spurious emission measurements in 50 — 57 GHz range
DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz
i Agilent 132907 Aug 26, 2015 R T A Agilent  13:37:39 Aug 26, 2015 R T
Mkr1 52.0635 GHz Mkr1 53.7193 GHz

Ref0 dBm Ext Mix ExtPG 30 dB 45.66 dBm Ref 0 dBm Ext Mix ExtPG 30 dB -37.46 dBm
Peak Peak
Log Log
10 10
dB/ Signal ldent|On, Amptd Uncal dB/ Signal ldent|On, Amptd Uncal
DI DI ' nm l | l“ ’ﬁl
99 99
dBm WWW dBm
W1 S2 w1 52
S3 FC S3 FC

AA A AA
Start 50 GHz Stop 57 GHz Start 50 GHz Stop 57 GHz

#Res BW 1 MHz HVBW 3 MHz Sweep 81.89 ms (8190 pts)
|
High carrier 63.375 GHz

4 Agilent  13:46:12 Aug 28, 2015 R T
Mkr1 53.7201 GHz
Ref0 dBm Ext Mix Ext PG -30 dB -37.53 dBm
Peak
Log
10
dB/ Slanal Ident|Cn, Amptd Uncal
1

o]}
99
dBm
W1 S2
S3 FC

AA
Start 50 GHz Stop 57 GHz

#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (3190 pts)

#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (8190 pts)
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Test specification:

Section 15.255(c), RSS-210 section A13.2.2, Conducted spurious emissions

Test procedure:

47 CFR, Section 2.1051; FCC Millimeter wave test procedures

Test mode: Compliance —
Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24°C Air Pressure: 1008 hPa Relative Humidity: 46% | Power Supply: 48 VDC

Remarks:

Plot 7.3.4 Spurious emission measurements in 64 — 75 GHz range

DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz
o Agilent 173403 Aug 26, 2015 R T L Agilent  17:31:21 Aug 26, 2015 R T
Mkr1 66.9673 GHz Mkr1 70.4692 GHz
Ref0 dBm Ext Mix ExtPG 20 dB 45.69 dBm Ref0 dBm Ext Mix ExtPG 20 dB 43.72 dBm
Peak Peak
Log Log
10 10
dB/ Signal ldent|On, Amptd Uncal dB/ Signal ldent|On, Amptd Uncal

W1 §2 W1 §2
S3 FC S3 FC
AA AR
Start 64 GHz Stop 75 GHz Start 64 GHz Stop 75 GHz
#Res BW 1 MHz HVBW 3 MHz Sweep 81.89 ms (8190 pts) #Res BW 1 MHz HVBW 3 MHz Sweep 81.89 ms (8190 pts)

| |
High carrier 63.375 GHz

7 Agilent  17:36:34 Aug 28, 2015

R T

Mkr1 73.9791 GHz

Ref0 dBm Ext Mix ExtPG 20 dB 43.28 dBm

Peak
Log

10
dB/

Signal ldent|On, Amptd Uncal

Start 64 GHz
#Res BW 1 MHz

HVBW 3 MHz

Stop 75 GHz
Sweep 81.89 ms (3190 pts)
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Test mode: Compliance —
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Temperature: 24°C Air Pressure: 1008 hPa Relative Humidity: 46% | Power Supply: 48 VDC
Remarks:
Plot 7.3.5 Spurious emission test results at low carrier frequency from 75 to 83 GHz
DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz
i Agilent  17:13.45 Aug 27,2015 R T 5 Agilent 1711027 Aug 27, 2015 R T
Mkr1 82.5069 GHz Mkr1 75.2110 GHz

Ref0 dBm Ext Mix -33.85 dBm Ref0 dBm Ext Mix -31.87 dBm
Peak Peak
Log Leog
10 10
dB/ Signal ldent|On, Amptd Uncal dB! Signal Ident On, Amptd Uncal
99 99
dBm dBm
W1 S2 w1 s2
3 FC S3 FC

AA A AA
Start 75 GHz Stop 83 GHz Start 75 GHz Stop 83 GHz
#Res BW 1 MHz HVBW 3 MHz Sweep 79.99 ms (8000 pts) #Res BW 1 MHz H#VBW 3 MHz Sweep 79.99 ms (8000 pts)

|
High carrier 63.375 GHz

7 Agilent  17:04:30 Aug 27, 2015 R T
Mkr1 78.9685 GHz
Ref0 dBm Ext Mix -36.22 dBm
Peak
Log
10
dB/ Slanal Ident|Cn, Amptd Uncal
pi

1 AR Ao D
99
dBm
W1 S2
S3 FC

AA
Start 75 GHz Stop 83 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 79.99 ms (3000 pts)
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Temperature: 24°C Air Pressure: 1008 hPa Relative Humidity: 46% | Power Supply: 48 VDC

Remarks:

Plot 7.3.6 Spurious emission test results at low carrier frequency from 83 to 90 GHz
DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz
A Agilent  18:88:31 Aug 27, 2015 R T 5 Agilent 188517 Aug 27, 2015 R T
Mkr1 84.6610 GHz Mkr1 84.6610 GHz

Ref0 dBm Ext Mix -36.94 dBm Ref0 dBm Ext Mix -28.92 dBm
Peak Peak
Log Leog
10 10
dB/ Signal ldent On, Amptd Uncal dB! Signal Ident On, Amptd Uncal
9.9 99
dBm dBm
W1 s2 w1 s2
S3 FC S3 FC
A AA A AA
Start 83 GHz Stop 90 GHz Start 83 GHz Stop 90 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 79.99 ms (8000 pts) #Res BW 1 MHz H#VBW 3 MHz Sweep 79.99 ms (8000 pts)

|
High carrier 63.375 GHz

4 Agilent  17:01:52 Aug 27, 2015 R T
Mkr1 88.8659 GHz

Ref0 dBm Ext Mix -34.02 dBm
Peak
Log
10
dB/ Slanal Ident|Cn, Amptd Uncal
1, S iy
99
dBm
W1 S2
S3 FC

AA
Start 83 GHz Stop 90 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 79.99 ms (3000 pts)
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Plot 7.3.7 Spurious emission test results at low carrier frequency from 90 to 100 GHz
DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz
i Agilent  17:20016 Aug 27, 2015 R T 5 Agilent 172703 Aug 27, 2015 R T
Mkr1 92.8704 GHz Mkr1 96.8696 GHz
Ref0 dBm Ext Mix -31.13 dBm Ref0 dBm Ext Mix -28.47 dBm
Peak Peak
Log Leog
10 10
dB/ Signal ldent|On, Amptd Uncal dB! Signal Ident On, Amptd Uncal
99 99
dBm dBm
W1 S2 w1 s2
S3 FC S3 FC
AA A AA
Start 90 GHz Stop 100 GHz Start 90 GHz Stop 100 GHz
#Res BW 1 MHz HVBW 3 MHz Sweep 79.99 ms (8000 pts) #Res BW 1 MHz H#VBW 3 MHz Sweep 79.99 ms (8000 pts)

|
High carrier 63.375 GHz

4 Agilent  17:31:05 Aug 27, 2015 R T
Mkr1 94.8094 GHz
Ref0 dBm Ext Mix -37.47 dBm
Peak
Log
10
dB/ Slanal Ident|Cn, Amptd Uncal
1

i e e
99
dBm
W1 S2
S3 FC

AA
Start 90 GHz Stop 100 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 79.99 ms (3000 pts)
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Plot 7.3.8 Spurious emission test results at low carrier frequency from 100 to 110 GHz
DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz
i Agilent  17:21:16 Aug 27, 2015 R T 5 Agilent 172518 Aug 27, 2015 R T
Mkr1 106.1470 GHz Mkr1 104.4793 GHz
Ref0 dBm Ext Mix -31.87 dBm Ref0 dBm Ext Mix -35.29 dBm
Peak Peak
Log Leog
10 10
dB/ Signal ldent|On, Amptd Uncal dB! Signal Ident On, Amptd Uncal
99 99
dBm dBm
W1 S2 w1 s2
S3 FC S3 FC
AA A AA
Start 100 GHz Stop 110 GHz Start 100 GHz Stop 110 GHz
#Res BW 1 MHz HVBW 3 MHz Sweep 79.99 ms (8000 pts) #Res BW 1 MHz H#VBW 3 MHz Sweep 79.99 ms (8000 pts)

|
High carrier 63.375 GHz

4 Agilent  17:32:16 Aug 27, 2015 R T
Mkr1 101.6352 GHz
Ref0 dBm Ext Mix -34.22 dBm
Peak
Log
10
dB/ Slanal Ident|Cn, Amptd Uncal
2

i I A
99
dBm
W1 S2
S3 FC

AA
Start 100 GHz Stop 110 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 79.99 ms (3000 pts)
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Temperature: 24°C Air Pressure: 1008 hPa Relative Humidity: 46% | Power Supply: 48 VDC
Remarks:
Plot 7.3.9 Spurious emission test results at low carrier frequency from 110 to 120 GHz
DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz
A Agilent  09:11.40 Aug 28, 2015 R T 5 Agilent  09:20:23 Aug 28, 2015 R T
Mkr1 115.1936 GHz Mkr1 115.2766 GHz
Ref0 dBm Ext Mix +| 43.46 dBm Ref0 dBm Ext Mix +] -39.27 dBm
Peak Peak
Log Leog
10 10
dB/ Signal ldent|On, Amptd Uncal dB! Signal Ident On, Amptd Uncal
DI DI o
dBm dBm
W1 S2 w1 s2
S3 FC S3 FC
AA A AA
Start 110 GHz Stop 120 GHz Start 110 GHz Stop 120 GHz
#Res BW 1 MHz HVBW 3 MHz Sweep 81.89 ms (8190 pts) #Res BW 1 MHz H#VBW 3 MHz Sweep 81.89 ms (8190 pts)

|
High carrier 63.375 GHz
4 Agilent  09:24:47 Aug 20, 2015 R T

Mkr1 112.0906 GHz
-37.88 dBm

Ref0 dBm Ext Mix +|
Peak

Log

10

dB/

1

T i . s all

W1 52
§3 FC
A AA

Start 110 GHz Stop 120 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (8190 pts)
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Test mode: Compliance —

Date: 8/19/2015-8/30/2015 Verdict: PASS

Temperature: 24°C Air Pressure: 1008 hPa Relative Humidity: 46% | Power Supply: 48 VDC

Remarks:

Plot 7.3.10 Spurious emission test results at low carrier frequency from 120 to 130 GHz
DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz
i Agllent  09:12:51 Aug 28, 2015 R T 5 Agilent  09018:05 Aug 28, 2015 R T
Mkr1 121.4776 GHz Mkr1 121.2016 GHz

Ref0 dBm Ext Mix + -39.02 dBm Ref0 dBm Ext Mix +] 42.1 dBm
Peak Peak
Log Leog
10 10
dB/ dB/ Slgnal Ident| On, Amptd Uncal
DI . DI 2
dBm dBm
w1 52 w1 s2
S3 FC S3 FC
A AA A AA
Start 120 GHz Stop 130 GHz Start 120 GHz Stop 130 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (8190 pts) #Res BW 1 MHz H#VBW 3 MHz Sweep 81.89 ms (8190 pts)

High carrier 63.375 GHz

4 Agilent  09:26:25 Aug 28, 2015 R T
Mkr1 121.3457 GHz

Ref0 dBm Ext Mix +| -39.67 dBm
Peak
Log
10
dB/
o]}
99
dBm
W1 S2
S3 FC

AA
Start 120 GHz Stop 130 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (3190 pts)
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Test specification: Section 15.255(c), RSS-210 section A13.2.2, Conducted spurious emissions
Test procedure: 47 CFR, Section 2.1051; FCC Millimeter wave test procedures
Test mode: Compliance —
Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24°C Air Pressure: 1008 hPa Relative Humidity: 46% | Power Supply: 48 VDC
Remarks:
Plot 7.3.11 Spurious emission test results at low carrier frequency from 130 to 140 GHz
DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz
i Agilent  09:14:03 Aug 28, 2015 R T 5 Agilent  090168:50 Aug 28, 2015 R T
Mkr1 135.0263 GHz Mkr1 135.1166 GHz
Ref0 dBm Ext Mix +| -38.34 dBm Ref0 dBm Ext Mix +] -37.88 dBm
Peak Peak
Log Leog
10 10
dB/ Signal ldent|On, Amptd Uncal dB! Signal Ident On, Amptd Uncal
99 99
dBm dBm
W1 S2 w1 s2
S3 FC S3 FC
AA A AA
Start 130 GHz Stop 140 GHz Start 130 GHz Stop 140 GHz
#Res BW 1 MHz HVBW 3 MHz Sweep 81.89 ms (8190 pts) #Res BW 1 MHz H#VBW 3 MHz Sweep 81.89 ms (8190 pts)

|
High carrier 63.375 GHz
i Agilent  09:27.23 Aug 28, 2015 R T

Mkr1 134.9469 GHz
-36.87 dBm

Ref0 dBm Ext Mix +|
Peak

Log

10

dB/

L AL AL e

W1 52
§3 FC
A AA

Start 130 GHz Stop 140 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (8190 pts)
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Test specification: Section 15.255(c), RSS-210 section A13.2.2, Conducted spurious emissions

Test procedure: 47 CFR, Section 2.1051; FCC Millimeter wave test procedures

Test mode: Compliance —

Date: 8/19/2015-8/30/2015 Verdict: PASS

Temperature: 24°C Air Pressure: 1008 hPa Relative Humidity: 46% | Power Supply: 48 VDC

Remarks:

Plot 7.3.12 Spurious emission test results at low carrier frequency from 140 to 150 GHz
DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz
i Agilent  09:37.46 Aug 28, 2015 R T i Aglent  10:04:28 Aug 28, 2015 R T
Mkr1 146.2413 GHz Mkr1 140.5959 GHz

Ref0 dBm Ext Mix -23.85 dBm Ref0 dBm Ext Mix -17.63 dBm

Peak Peak

Log Log

10 10 1

DI DI

99 99

dBm dBm

W1 82 W1 52

S3 FC S3 FC

AA A AA

Start 140 GHz Stop 150 GHz
#Res BW 1 MHz HVBW 3 MHz Sweep 81.89 ms (8190 pts)

|
High carrier 63.375 GHz
i Agilent  10:11:59 Aug 28, 2015 R T

Mkr1 146.1045 GHz
-19.82 dBm

Ref0 dBm Ext Mix
Peak

Log

10

DI
99
dBm

W1 52
§3 FC
A AA

Start 140 GHz Stop 150 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (8190 pts)

Start 140 GHz Stop 150 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (8190 pts)
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Test mode: Compliance —

Date: 8/19/2015-8/30/2015 Verdict: PASS

Temperature: 24°C Air Pressure: 1008 hPa Relative Humidity: 46% | Power Supply: 48 VDC

Remarks:

Plot 7.3.13 Spurious emission test results at low carrier frequency from 150 to 160 GHz
DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz
A Agilent  09:39:30 Aug 28, 2015 R T i Aglent  10:07:23 Aug 28, 2015 R T
Mkr1 152.6963 GHz Mkr1 152.4606 GHz

Ref0 dBm Ext Mix -17.68 dBm Ref0 dBm Ext Mix -21.11 dBm

Peak Peak

Log Log

10 1 10

dB/ dB/ i

DI DI

99 99

dBm dBm

W1 82 W1 52

3 FC 53 FC

AA A AA

Start 150 GHz Stop 160 GHz
#Res BW 1 MHz HVBW 3 MHz Sweep 81.89 ms (8190 pts)

|
High carrier 63.375 GHz
i Agilent  10:10:26 Aug 28, 2015 R T

Mkr1 152.4606 GHz
21.43 dBm

Ref0 dBm Ext Mix
Peak

Log

10

Start 150 GHz Stop 160 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (8190 pts)

Start 150 GHz Stop 160 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (8190 pts)
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Temperature: 24°C Air Pressure: 1008 hPa Relative Humidity: 46% | Power Supply: 48 VDC
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Plot 7.3.14 Spurious emission test results at low carrier frequency from 160 to 170 GHz
DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz
i Agilent  09:40:56 Aug 28, 2015 R T i Aglent  10:03:05 Aug 28, 2015 R T
Mkr1 163.7099 GHz Mkr1 163.8515 GHz

Ref0 dBm Ext Mix -23.1 dBm Ref0 dBm Ext Mix -21.94 dBm

Peak Peak

Log Log

10 10

dB/ 1 dB/ 1

99 99

dBm dBm

W1 82 W1 52

S3 FC S3 FC

AA A AA

Start 160 GHz Stop 170 GHz
#Res BW 1 MHz HVBW 3 MHz Sweep 81.89 ms (8190 pts)

|
High carrier 63.375 GHz
4 Agilent  10:13:17 Aug 28, 2015 R T

Mkr1 163.9626 GHz
24.33 dBm

Ref0 dBm Ext Mix
Peak

Log

10

Start 160 GHz Stop 170 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (8190 pts)

Start 160 GHz Stop 170 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (8190 pts)
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Temperature: 24°C Air Pressure: 1008 hPa Relative Humidity: 46% | Power Supply: 48 VDC
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Plot 7.3.15 Spurious emission test results at low carrier frequency from 170 to 180 GHz GHz
DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz
i Agilent  09:42:00 Aug 28, 2015 R T 5 Agilent 1000211 Aug 28, 2015 R T
Mkr1 179.9780 GHz Mkr1 179.2612 GHz
Ref0 dBm Ext Mix -26.27 dBm Ref0 dBm Ext Mix -30.94 dBm
Peak Peak
Log Leog
10 10
dB/ dB/
99 99
dBm dBm
W1 82 W1 52
S3 FC S3 FC
AA A AA
Start 170 GHz Stop 180 GHz Start 170 GHz Stop 180 GHz
#Res BW 1 MHz HVBW 3 MHz Sweep 81.89 ms (8190 pts) #Res BW 1 MHz H#VBW 3 MHz Sweep 81.89 ms (8190 pts)

|
High carrier 63.375 GHz

7 Agilent  10:14:35 Aug 28, 2015 R T
Mkr1 179.9951 GHz

Ref0 dBm Ext Mix 25.74 dBm
Peak
Log
10
dB/ |
Dl WWM
99
dBm
W1 S2
S3 FC

AA
Start 170 GHz Stop 180 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (3190 pts)
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Plot 7.3.16 Spurious emission test results at low carrier frequency from 180 to 190 GHz GHz
DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz
i Agilent  09:47.03 Aug 28, 2015 R T 5 Agilent 1000102 Aug 28, 2015 R T
Mkr1 187.9582 GHz Mkr1 187.9045 GHz
Ref0 dBm Ext Mix -21.89 dBm Ref0 dBm Ext Mix -19.99 dBm
Peak Peak
Log Leog
10 10 .
dB/ dB/ Imlwm .
DI DI
99 99
dBm dBm
W1 S2 w1 s2
3 FC S3 FC
AA A AA
Start 180 GHz Stop 190 GHz Start 180 GHz Stop 190 GHz
#Res BW 1 MHz HVBW 3 MHz Sweep 81.89 ms (8190 pts) #Res BW 1 MHz H#VBW 3 MHz Sweep 81.89 ms (8190 pts)

|
High carrier 63.375 GHz
i Agilent  10:16:20 Aug 28, 2015 R T

Mkr1 188.0999 GHz
-22.85 dBm

Ref0 dBm
Peak

Log

10

dB/

Ext Mix

Start 180 GHz Stop 190 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (3190 pts)
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Plot 7.3.17 Spurious emission test results at low carrier frequency from 190 to 200 GHz GHz
DETECTOR: Peak
Low carrier 57.375 GHz Mid carrier 60.375 GHz
i Agilent  09:51.08 Aug 28, 2015 R T 5 Agilent  09:88:41 Aug 28, 2015 R T
Mkr1 193.0895 GHz Mkr1 193.0895 GHz
Ref0 dBm Ext Mix -19.97 dBm Ref0 dBm Ext Mix 214 dBm
Peak Peak
Log Leog
10 . 10
dB/ I’ql dB/ ' .
DI DI
99 99
dBm dBm
W1 S2 w1 s2
3 FC S3 FC
AA A AA
Start 190 GHz Stop 200 GHz Start 190 GHz Stop 200 GHz
#Res BW 1 MHz HVBW 3 MHz Sweep 81.89 ms (8190 pts) #Res BW 1 MHz H#VBW 3 MHz Sweep 81.89 ms (8190 pts)

|
High carrier 63.375 GHz

7 Agilent  10:20:12 Aug 28, 2015 R T
Mkr1 192.8612 GHz

Ref0 dBm Ext Mix 23.62 dBm
Peak
Log
10
dB/ "‘
o]}
99
dBm
W1 S2
S3 FC

AA
Start 190 GHz Stop 200 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.89 ms (3190 pts)
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HERMON LABORATORIES

Test specification: Section 15.255(c)(2), RSS-210 section A13.2.2, Out of band radiated
emissions below 40 GHz
Test procedure: 47 CFR, Section 2.1053; ANSI C63.4, Sections 8.3.2, 13.2, 13.4
Test mode: Compliance L
Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24.8°C Air Pressure: 1012 hPa Relative Humidity: 51% | Power Supply: 48 VDC
Remarks:
7.4  Out of band radiated emissions below 40 GHz
7.41  General
This test was performed to measure field strength of spurious emissions from the EUT. Specification test limits are
given in Table 7.4.1.
Table 7.4.1 Radiated emission limits
Field strength at 3 m within restricted bands, dB(uV/m)***
Frequency, MHz Peak Quasi Peak Average
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 NA
88 — 216 43.5
216 — 960 46.0
960 - 40000 74.0 NA 54.0
*- The above 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.
**- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Lims2 = Limgs + 40 log (S4/S2),
where St and S, — standard defined and test distance respectively in meters.
***_ The limit decreases linearly with the logarithm of frequency.
7.4.2  Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
7.4.2.1 The EUT was set up as shown in Figure 7.4.1, energized and the performance check was conducted.
7.4.2.2 The specified frequency range was investigated with loop antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 3600, the measuring antenna was rotated around its vertical axis
and the measuring antenna polarization was switched from vertical to horizontal.
7.4.2.3 The worst test results (the lowest margins) were recorded in Table 7.4.2 and shown in the associated plots.
7.4.3  Test procedure for spurious emission field strength measurements above 30 MHz
7.4.3.1 The EUT was set up as shown in Figure 7.5.2, energized and the performance check was conducted.
7.4.3.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To find
maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m, its
polarization was switched from vertical to horizontal.
7.4.3.3 The worst test results (the lowest margins) were recorded in Table 7.4.2, Table 7.4.3 and shown in the associated

plots.
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HERMON LABORATORIES

Test specification: Section 15.255(c)(2), RSS-210 section A13.2.2, Out of band radiated
emissions below 40 GHz

Test procedure: 47 CFR, Section 2.1053; ANSI C63.4, Sections 8.3.2, 13.2, 13.4

Test mode: Compliance L

Date: 8/19/2015-8/30/2015 Verdict: PASS

Temperature: 24.8°C Air Pressure: 1012 hPa Relative Humidity: 51% | Power Supply: 48 VDC

Remarks:

Figure 7.4.1 Radiated emissions below 30 MHz test set up
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Figure 7.4.2 Radiated emissions above 30 MHz test set up
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Test specification:

Section 15.255(c)(2), RSS-210 section A13.2.2, Out of band radiated
emissions below 40 GHz

Test procedure:

47 CFR, Section 2.1053; ANSI C63.4, Sections 8.3.2, 13.2, 13.4

Test mode: Compliance L
Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24.8°C Air Pressure: 1012 hPa Relative Humidity: 51% | Power Supply: 48 VDC
Remarks:
Table 7.4.2 Radiated emissions test results below 1000 MHz
TEST SITE: Semi Anechoic Chamber
TEST DISTANCE: 3m
EUT POSITION: Typical (Vertical)
MODULATION: QPSK
EMISSION BANDWIDTH: 250 MHz
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum

INVESTIGATED FREQUENCY RANGE:
RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

0.009 — 40000 MHz

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)
Quasi-peak
Peak Antenna | Turn-table
Fremus;cy, emission, Zﬂni?;stjigend Limit, Margin, (ﬁg:iezr;rt]i?)n height, position**, | Verdict
dB(uVv/m) dB(pV/m)‘ dB(uVv/m) dB* P m degrees
Low frequency 53375 MHz
30.63 40.98 39.70 40.0 -0.30 Vert 1.0 0 Pass
32.41 40.10 29.47 40.0 -10.53 Vert 1.0 50 Pass
94.36 39.41 37.90 43.5 -5.60 Vert 1.2 0 Pass
143.21 33.43 31.36 43.5 -12.14 Vert 1.0 80 Pass
250.00 44.14 42.64 46.0 -3.36 Vert 1.1 270 Pass
999.99 47.68 47.31 54.0 -6.69 Vert 1.2 0 Pass
Mid frequency 60375 MHz
32.58 31.18 28.11 40.0 -11.89 Vert 1.0 350 Pass
96.31 37.16 34.39 40.0 -5.61 Vert 1.0 330 Pass
125.00 29.43 30.41 43.5 -13.09 Vert 1.0 190 Pass
250.00 41.64 37.58 46.0 -8.42 Vert 1.4 270 Pass
500.00 42.31 40.00 46.0 -6.00 Horiz 1.0 320 Pass
625.00 36.22 34.41 46.0 -11.59 Vert 1.0 340 Pass
999.99 46.79 44.83 54.0 -9.17 Vert 1.0 330 Pass
High frequency 63375 MHz
30.61 38.73 37.10 40.0 -2.9 Vert 1.0 0 Pass
94.35 41.88 39.31 43.5 -4.19 Vert 1.0 120 Pass
143.28 35.23 34.34 43.5 -9.16 Verti 1.0 0 Pass
250.00 44.72 42.56 46.0 -3.44 Vert 1.0 0 Pass
500.00 38.58 37.22 46.0 -8.78 Horiz 1.0 340 Pass
550.00 39.98 38.84 46.0 -7.16 Horiz 1.0 100 Pass
999.99 46.71 46.46 54.0 -7.54 Horiz 1.0 300 Pass

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

Section 15.255(c)(2), RSS-210 section A13.2.2, Out of band radiated

emissions below 40 GHz

Test procedure:

47 CFR, Section 2.1053; ANSI C63.4, Sections 8.3.2, 13.2, 13.4

Test mode: Compliance L
Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24.8°C Air Pressure: 1012 hPa Relative Humidity: 51% | Power Supply: 48 VDC
Remarks:
Table 7.4.3 Radiated emissions test results in 1000 — 40000 MHz range
TEST SITE: OATS
TEST DISTANCE: 3m
EUT POSITION: Typical (Vertical)
MODULATION: QPSK
EMISSION BANDWIDTH: 125 MHz
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
INVESTIGATED FREQUENCY RANGE: 1000 — 40000 MHz
RESOLUTION BANDWIDTH: 1000 kHz

VIDEO BANDWIDTH:

= Resolution bandwidth

TEST ANTENNA TYPE: Double-Ridged Waveguide Horn
Antenna Peak field strength Average field strength
Frequency, Azimuth, (VBW=3 MHz (VBW=30 Hz) Verdict
MHz Polariz Height, | degrees* [Measured,| Limit, Margin, | Measured, Limit, Margin,
) m dB(uVv/m) |dB(uVv/m)| dB** dB(uv/m) |dBuV/m)| dB***
Low frequency 57375 MHz
1067.500 | Vertical 1.1 330 46.28 74.0 -27.72 45.98 54.0 -8.02 Pass
5000.000 | Vertical 1.0 0 49.64 74.0 -24.36 49.02 54.0 -4.98
Mid frequency 60375 MHz
1067.500 | Vertical 1.1 20 47.44 74.0 -26.56 47.20 54.0 -6.80 Pass
5000.000 | Vertical 1.0 350 46.20 74.0 -27.8 45.98 54.0 -8.02
High frequency 63375 MHz
1067.500 | Vertical 1.1 340 53.58 74.0 -20.42 53.01 54.0 -0.99 Pass
5000.000 | Vertical 1.0 350 48.39 74.0 -25.61 48.04 54.0 -5.96
*EUT front panel refer to 0 degrees position of turntable
**. Margin = Measured emission - specification limit.
***_ Margin = Calculated emission - specification limit.
Reference numbers of test equipment used
HL 0446 HL 0521 HL 0604 HL 0768 HL 0769 HL 2909 HL 3535 HL 3901
HL 3903 HL 4114 HL 4353 HL 4722 HL 4856 HL 4932

Full description is given in Appendix A.
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Test specification:

Section 15.255(c)(2), RSS-210 section A13.2.2, Out of band radiated

emissions below 40 GHz

Test procedure:

47 CFR, Section 2.1053; ANSI C63.4, Sections 8.3.2, 13.2, 13.4

Test mode:

Compliance

Date:

8/19/2015-8/30/2015

Verdict:

PASS

Temperature: 24.8°C

Air Pressure: 1012 hPa

Relative Humidity: 51%

| Power Supply: 48 VDC

Remarks:

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:
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Plot 7.4.1 Radiated emission measurements from 9 to 150 kHz
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TEST SITE:
TEST DISTANCE:

Plot 7.4.2 Radiated emission measurements from 0.15 to 30 MHz
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15@ kHz STOF 38,08 MH:z
*IF BW 3.8 kHr RAYG BW 3@ kHr SHP £.49  =ec
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Report ID: SIKRAD_FCC.27393.docx
Date of Issue: 9-Sep-15

Test specification:

Section 15.255(c)(2), RSS-210 section A13.2.2, Out of band radiated

emissions below 40 GHz

Test procedure:

47 CFR, Section 2.1053; ANSI C63.4, Sections 8.3.2, 13.2, 13.4

Test mode: Compliance L
Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24.8°C Air Pressure: 1012 hPa Relative Humidity: 51% | Power Supply: 48 VDC
Remarks:
Plot 7.4.3 Radiated emission measurements from 30 to 1000 MHz
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
Low frequency: 57375 MHz
(@3]
ACTW DET: PEAEK
MEAS DET: PEAR BF AUG
MER £48.9 MH:
Yz BY dBuVim
LOG  REF GA.@ dBplsm FREAMP 0N
1@
dBs i
HATH
@ de I !
i &ﬁw h & ﬂ% 4 | | |
IR AR W L
WL T L
T o AR
WA 5B
sCFC
ACORR
START 3@ B MHz STOF 1.0@80@ CGHr
RL #IF BW 120 kHz #ANG BEW 3B kHz SHP 989 meec

Plot 7.4.4 Radiated emission measurements from 30 to 1000 MHz

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
Low frequency:

Semi anechoic chamber

3m
Horizontal
57375 MHz
(@3]
ACTW DET: PEAEK
MEAS DET: FEAE QP AYG
HER 998.5 MH:
41 BT dBuWYsm
LOG REF GA.B dBulsm PREAMP 0N
im
dBs i
1ATH
A dB I !
i P
P

e

YA 3B WTM "

3G FC
ACORR

START 38 B MHz

RL *IF BW 128 kHz RAYG BN 38R kHz

STOF 1.AAPA GH:z
SWP JH3 meac
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Report ID: SIKRAD_FCC.27393.docx
Date of Issue: 9-Sep-15

Test specification:

Section 15.255(c)(2), RSS-210 section A13.2.2, Out of band radiated

emissions below 40 GHz

Test procedure:

47 CFR, Section 2.1053; ANSI C63.4, Sections 8.3.2, 13.2, 13.4

Test mode: Compliance L
Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24.8°C Air Pressure: 1012 hPa Relative Humidity: 51% | Power Supply: 48 VDC
Remarks:
Plot 7.4.5 Radiated emission measurements from 30 to 1000 MHz
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
Mid frequency: 60375 MHz
(@3]
ACTW DET: PEAEK
MEAS DET: PEAR BF AUG
MER 938.9 MH:
45,39 dBuWim
LOG  REF GA.@ dBplsm FREAMP 0N
1@
dBs i
HATH
@ de I !
, ﬁ_w Ao . | AJ
T e MR PRACR AN R Y
ot L ™ =
WA 5B
sCFC
ACORR
START 3@ B MHz STOF 1.0@80@ CGHr
RL #IF BH 120 kHz #AYG EW J@B kHz SHP 989 meec
Plot 7.4.6 Radiated emission measurements from 30 to 1000 MHz
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
Mid frequency: 60375 MHz
(@3]
ACTW DET: PEAEK
MEAS DET: PEAR BF AUG
MER 938.9 MH:
41,74 dBuWem
LOG  REF GA.@ dBplsm FREAMP 0N
1@
dBs i
HATH
@ de I !
LA A AU
I P A
sCFC
ACORR

START 3@ B MHz
RL *IF BW 108 kHz

RAYG BW 3B kHz

STOF 1.@@BA OHz
SWP 303 meec
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Report ID: SIKRAD_FCC.27393.docx
Date of Issue: 9-Sep-15

Test specification:

Section 15.255(c)(2), RSS-210 section A13.2.2, Out of band radiated

emissions below 40 GHz

Test procedure:

47 CFR, Section 2.1053; ANSI C63.4, Sections 8.3.2, 13.2, 13.4

Test mode:

Compliance L
Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24.8°C Air Pressure: 1012 hPa Relative Humidity: 51% | Power Supply: 48 VDC
Remarks:
Plot 7.4.7 Radiated emission measurements from 30 to 1000 MHz
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
High frequency: 63375 MHz
(@3]
ACTW DET: PEAEK
MEAS DET: PEAR BF AUG
MER 938.9 MH:
Y4 BT dBuVsm
LOG  REF GA.@ dBplsm FREAMP 0N
1@
dBs i
HATH
@ de I !
llh'.vM A N 'qu"l | Hl'ﬁ A [l |
VWY | LAV
T lr W Lt |
WA 5B
sCFC
ACORR
START 3@ B MHz STOF 1.0@80@ CGHr
RL #IF BH 120 kHz #AYG EW J@B kHz SHP 989 meec
Plot 7.4.8 Radiated emission measurements from 30 to 1000 MHz
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
High frequency: 63375 MHz
(@3]
ACTW DET: PEAEK
MEAS DET: PEAR BF AUG
MER 938.9 MH:
42,89 dBuWem
LOG  REF GA.@ dBplsm FREAMP 0N
1@
dBs i
HATH
@ de I !
j L Ml
Y e
LM
VA s “‘W \ AT L g
50 FC W
ACORR

START 3@ B MHz
RL *IF BW 108 kHz

RAYG BW 3B kHz

STOF 1.@@BA OHz
SWP 303 meec
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HERMON LABORATORIES

Test specification: Section 15.255(c)(2), RSS-210 section A13.2.2, Out of band radiated
emissions below 40 GHz

Test procedure: 47 CFR, Section 2.1053; ANSI C63.4, Sections 8.3.2, 13.2, 13.4

Test mode: Compliance L

Date: 8/19/2015-8/30/2015 Verdict: PASS

Temperature: 24.8°C Air Pressure: 1012 hPa Relative Humidity: 51% | Power Supply: 48 VDC

Remarks:

Plot 7.4.9 Radiated emission measurements from 1000 to 6000 MHz

TEST SITE: Anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR: Peak DETECTOR: Average
Low frequency: 57375 MHz
i Agilent O R % Agilent Q@R
Mkrl 5.600 GHz Mkrl 5.600 GHz
Ref 86 dBpY/m #Ptten § dB 47.24 dBp\/m  Ref 66 dBpl/m #Atten @ dB 44.67 dBplsm
#Peak #Peak
Log Log
18 1a
dB/ dB/
i ) | ]
+
N ] et
748 L | b bl st s e T gy g
BBV, L dBpY/
LaAv LgAw
V1 352 ¥l S2
353 FC 33 FC
A AA A AR
£ £t
FTun FTun
Stip Swp
Start 1.908 GHz Stop 6080 GHz  Start 1.600 GHz Stop 6808 GHz
#Res BH 1 MHz #WBH 3 MHz Sweep 8.36 ms (681 pts)  #Res BH 1 MHz #YBH 16 kHz Sweep 389.9 ms (601 pts)
Mid frequency: 60375 MHz
% Agilent @R % Agilent Q@R
Mkrl 1.867 GHz Mkrl 5.600 GHz
Ref 86 dBpY/m #ftten B dB 45.95 dBpl/m  Ref 66 dBpl/m #Atten @ dB 45.84 dBpl/m
#Peak #Peak
Log Log
18 1a
dB/ dB/
" L Fetonsm il . L””WW
ol ol ’
748 T AP N s s i Y
BV ] dBpv/
LAy LgPv
Y1 s52 ¥l S2
53 FC $3 FC
A AR A AR
£4f: £t
FTun FTun
Swp Swn
Start 1.080 GHz Stop 6909 GHz  Start 1000 GHz Stop 6.80@ GHz
#Res BH 1 MHz +YBH 3 MHz Sweep 8.36 ms (601 pts)  #Res BH 1 MHz #YBH 18 kHz Sweep 389.9 ms (601 pts)

Page 47 of 69



! J
HERMON LABORATORIES
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Date of Issue: 9-Sep-15

Test specification:

Section 15.255(c)(2), RSS-210 section A13.2.2, Out of band radiated

emissions below 40 GHz

Test procedure:

47 CFR, Section 2.1053; ANSI C63.4, Sections 8.3.2, 13.2, 13.4

Test mode: Compliance L
Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24.8°C Air Pressure: 1012 hPa Relative Humidity: 51% | Power Supply: 48 VDC
Remarks:
Plot 7.4.10 Radiated emission measurements from 1000 to 6000 MHz

TEST SITE: Anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR: Peak DETECTOR: Average

High frequency : 63375 MHz

% Agilent @R % Agilent Q@R

Mkrl 1.867 GHz Mkrl 1.867 GHz
R;f sk@ dBpl/m Atten 10 dB 53.32 dBwll/m RSF i@ dBpll/m Atten 10 d5 49,54 dBwY./m
Lnga LD;a &
19 18
B/ dB/
H

] 1]
748 540
dBuY/Jh dBui/
LAy LgPv
v sz Vs
53 FC $3 FC
A AR a A
£ Eifx
FTun FTun
Shp St
Start 1.080 GHz Stop 6909 GHz  Start 1000 GHz Stop 6.80@ GHz
#Res BH 1 MHz +YBH 3 MHz Sweep 8.36 ms (601 pts)  #Res BH 1 MHz #YBH 18 kHz Sweep 389.9 ms (601 pts)
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Report ID: SIKRAD_FCC.27393.docx

Date of Issue: 9-Sep-15

Test specification:

Section 15.255(c)(2), RSS-210 section A13.2.2, Out of band radiated

emissions below 40 GHz

Test procedure:

47 CFR, Section 2.1053; ANSI C63.4, Sections 8.3.2, 13.2, 13.4

Test mode:

Compliance

Date:

8/19/2015-8/30/2015

Verdict:

PASS

Temperature: 24.8°C

Air Pressure: 1012 hPa

Relative Humidity: 51%

| Power Supply: 48 VDC

Remarks:

Plot 7.4.11 Radiated emission measurements from 6000 — 18000 MHz

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR:
Low frequency :
% Agilent @R
Mkrl 1568 GHz
Ref 86 dBpY/m #ftten B dB 53.21 dBpl/m
#Peak
Log
18
dB/
M . RIS Sl
ol A e e
4 |
dBpY/
LgAv
vl 52
33 FC
A A
£0f):
FTun
Swp
Start 6.08 GHz Stop 18,09 GHz
#Res BH 1 MHz +YBH 3 MHz Sweep 48 ms (601 pts)
Mid frequency:
% Agilent @R
Mkrl 17.80 GHz
Ref 86 dBpY/m #ftten B dB 54.91 dBpl/m
#Peak
Log
18
dB/
1
Wﬂkaw“*vWWV”yM:gMM\MWh
Dl e e
g |
dBRYA
LgAv
vl 52
33 FC
A A
£0f):
FTun
Swp
Start 6.08 GHz Stop 18,09 GHz
#Res BH 1 MHz +YBH 3 MHz Sweep 48 ms (601 pts)

Anechoic chamber
3m

Vertical and Horizontal
Peak

57375 MHz

% Agilent

Ref 68 dBpV/m #Atten & dB

Mkrl 15.68 GHz
43.36 dBpY/m

#Peak

Log

18
dB/

I N

o]
54.8

Bl
LgAw

vl os2

S3 FC
A AA

£(fx
FTun

Swp

Start 609 GHz

#Res BH 1 MHz #YBH 1@ kHz

60375 MHz

% Agilent

Ref 68 dBpV/m #Atten & dB

Stop 13,00 GHz
Sweep 935.8 ms (601 pts)

Mkrl 16.64 GHz
44.52 dBpY/m

#Peak

Log

18
dB/

1
W%wg%

o]
54.8

Bl
LgAw

vl os2

S3 FC
A AA

£(fx
FTun

Swp

Start 609 GHz

#Res BH 1 MHz #YBH 1@ kHz

Stop 13,00 GHz
Sweep 935.8 ms (601 pts)
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Date of Issue: 9-Sep-15

Test specification:
emissions below 40 GHz

Section 15.255(c)(2), RSS-210 section A13.2.2, Out of band radiated

Test procedure:

47 CFR, Section 2.1053; ANSI C63.4, Sections 8.3.2, 13.2, 13.4

Test mode: Compliance L
Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24.8°C Air Pressure: 1012 hPa Relative Humidity: 51% | Power Supply: 48 VDC
Remarks:
Plot 7.4.12 Radiated emission measurements from 6000 — 18000 MHz

TEST SITE: Anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR: Peak
High frequency : 63375 MHz

% Agilent @R 3 Agilent R

Mkrl 15.56 GHz

Ref 36 dBpV/m #Atten @ dB 55.46 dBpb/m
#Peak
Log
18

dB/

]
74.8
dBpY/
LgAv

¥l 52
53 FC
A AR
£0f):
FTun
Swp

Start 6.80 GHz
#Res BH 1 MHz

Stop 18,09 GHz

#YBH 3 MHz Sweep 48 ms (601 pts)

Ref 68 dBpV/m #Atten & dB

Mkrl 16.64 GHz
45.29 dBpY/m

#Peak
Log

18
dB/

o]
54.8

Bl
LgAw

vl os2

S3 FC
A AA

£(fx
FTun

Swp

Start 609 GHz

#Res BH 1 MHz #YBH 1@ kHz

Stop 13,00 GHz
Sweep 935.8 ms (601 pts)
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Report ID: SIKRAD_FCC.27393.docx

Date of Issue: 9-Sep-15

Test specification:
emissions below 40 GHz

Section 15.255(c)(2), RSS-210 section A13.2.2, Out of band radiated

Test procedure:

47 CFR, Section 2.1053; ANSI C63.4, Sections 8.3.2, 13.2, 13.4

Test mode: Compliance

Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24.8°C Air Pressure: 1012 hPa Relative Humidity: 51% | Power Supply: 48 VDC
Remarks:
Plot 7.4.13 Radiated emission measurements from 18000 to 26500 MHz

TEST SITE: Semi Anechoic Chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR: Peak

Low frequency: 57375 MHz

% Agilent @R % Agilent Q@R

Mkrl 25.841 GHz Mkrl 24.998 GHz
Egiask@ dBull/m #fitten 0 dB 61.44 dBwbsm Egiai@ dBul/m #itten @ dB 50.63 dBwY./m
i W s
a5/ B Bl N ey B i
NP PESNTR it It s

o] 1]
740 540
dBuY/ dBui/
LAy LgPv
v s v ose
53 FC 53 FC
A A A AR
£ Eifx
FTun FTun
Shp St
Start 1B.660 GHz Stop 26.500 Gz Start 15.008 GHz Stop 26.500 GHz

#Res BH 1 MHz +YBH 3 MHz Sweep 42.52 ms (601 pts)  #Res BH 1 MHz #YBH 18 kHz Sweep 662.8 ms (601 pts)
Mid frequency: 60375 MHz
% Agilent @R % Agilent Q@R
Mirl 24.998 GHz Mkrl 25.812 GHz
Ref 86 dBpY/m #ftten B dB 60.61 dBpl/m  Ref 66 dBpl/m #fitten B dB 50.57 dBpV/m
#Peak #Peak
Log Lag 51}
18 18 —
4B/ é 4B/ WWJ’MWWM Fomivn
P, M
WWWWWM
0l DI
74.8 54.8
dBpv/ dBpy/
Lafv LgAy
vl 52 ¥l s2
33 FC 53 FC
A A A An
63N £(f)
FTun FTun
Snp Snp
Start 18.088 GHz Stop 26.500 GHz  Start 13,008 GHz Stop 26.508 GHz
#Res BH 1 MHz +YBH 3 MHz Sweep 42.52 ms (601 pts)  #Res BH 1 MHz #YBH 18 kHz Sweep 662.8 ms (601 pts)
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Test specification:

Section 15.255(c)(2), RSS-210 section A13.2.2, Out of band radiated

emissions below 40 GHz

Test procedure:

47 CFR, Section 2.1053; ANSI C63.4, Sections 8.3.2, 13.2, 13.4

Test mode: Compliance L
Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24.8°C Air Pressure: 1012 hPa Relative Humidity: 51% | Power Supply: 48 VDC
Remarks:
Plot 7.4.14 Radiated emission measurements from 18000 to 26500 MHz

TEST SITE: Semi Anechoic Chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR: Peak

High frequency: 63375 MHz

3 Agilent QR 3 Agilent Q@R

Mkrl 25.912 GHz Mkrl 25.812 GHz
55;?@ dBul/m #itten @ dB 51.42 dBwY/m Egiai@ dBut/m #fitten 0 dB 50.20 dBwY/m
7 i :
4B/ 51?% 4B/ WWMMWM,WWW e o
WWWWW R ey

o] Dl
740 54.0
dBpY/ dBpy/
LgAv LgAw
sz v s
$3 FC 53 FC
A fn A A
£ £(f)
FTun FTun
Swp Swp
Start 15,600 OHz Stop 26.500 Gz Start 13.080 GHz Stop 26.560 GHz
#Res BH 1 MHz #UBH 3 MHz Sweep 42.52 ms (601 pts) #Res BH 1 MHz #YBH 14 kHz Sweep B62.8 ms (601 pts)

Plot 7.4.15 Radiated emission measurements from 26500 to 40000 MHz

TEST SITE: Semi Anechoic Chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR: Peak
LOW FREQUENCY: 57375 MHz
3 Agllent o R % Agilent @ R
Mkrl 39.572 5 GHz Mkrl 39.862 5 BHz
Ref &8 dBpY./m #Atten @ dB 62.95 dBpl/m Ref 60 dBpY/m #Atten @ dB 51.89 dBpl/m
#Peak #Peak .
Log Log 2
3&/ 1 |18 Lot
| s, oo 0B/ MM%M
o IR S ey T
dBuv/ Rl
Loy L gAw
vl os2
53 FC e
A AR L A
£ ey
FTun = -
Swp un
Swp
Start 26.500 0 GHz Stop 40,000 0 GHz
#Res BH 1 MHz #UBM 3 HHz Sween 67.52 ms (601 prs) Start 26.500 8 GHz Stop 18000 § GHz
#Res BW 1 MHz #UBK 18 kHz Sweep 1053 5 (601 pts)
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Test specification:

Section 15.255(c)(2), RSS-210 section A13.2.2, Out of band radiated
emissions below 40 GHz

Test procedure:

47 CFR, Section 2.1053; ANSI C63.4, Sections 8.3.2, 13.2, 13.4

Test mode: Compliance L
Date: 8/19/2015-8/30/2015 Verdict: PASS
Temperature: 24.8°C Air Pressure: 1012 hPa Relative Humidity: 51% | Power Supply: 48 VDC
Remarks:
Plot 7.4.16 Radiated emission measurements from 26500 to 40000 MHz
TEST SITE: Semi Anechoic Chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR: Peak
MID FREQUENCY: 60375 MHz
# Agilent @ R i Agilent @ R
Mkrl 37.952 5 GHz Mirl 37.570 8 GHz
5§f i@ dBpYSm #Heren B dB 62.39 dBpd/m R;f E;@ dBpl/m #Atten B dB 52.14 dBplsm
&n@g Ln;a “;AMM
" 10
s/ MWdB/ FM“MMM
- et [
ol S Y e N
74.8 G40
dBRY/ By
LaRy Lafy
T T
A AA a4 mA
£F ey
FTun ETun-
Swp -
Start 26.508 B GHz Stop 40,800 8 GHz
#Res BH 1 MHz #UBH 3 Mz Sween 67.52 ms (501 pre) Viart 26500 6 GHz Stop 48000 § GHz
#Res BH 1 MHz #VBH 10 kHz Sweep 1.853 s (681 pts)

Plot 7.4.17 Radiated emission measurements from 26500 to 40000 MHz

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR: Peak
HIGH FREQUENCY: 63375 MHz
3 Agilent R % Agilent & R
Mirl 39887 5 GHz Mkrl 39.595 6 GHz
Ref 80 dBpY/m #Atten § dB 63.19 dBull/m Ref 60 dBpll/m #ftten B dB 52.20 dBpil/m
#Peak #Peak 1
Log Log
19 A -
4B/ MMdB/ IS, LN
TS |
N s s S 0l
74.8 540
dBuY/ dBwl/
Loy Lafy
vos2
T T
A AR A AA
£(F) o
FTun T -
S un
Swp
Start 26.508 B GHz Stop 46,860 § Gz
#Res BH 1 MHz #UBH 3 Mz Swean 67.52 ms (501 prg) Otart 26.500 & GHz Stop 48.000 6 GHz
#Res BH 1 MHz 4UBH 14 kHz Sweep 1.053 s (BO1 pts)
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HERMON LABORATORIES

Test specification: Section 15.255(f), RSS-210 section A13.2.5, Frequency tolerance

Test procedure: 47 CFR, Section 2.1055; KDB 200433 D02

Test mode: Compliance —

Date: 8/30/2015 Verdict: PASS
Temperature: 24.3°C Air Pressure: 1012 hPa Relative Humidity: 42% | Power Supply: 48 VDC
Remarks:

7.5

751

7.5.2

75.2.1
7.5.2.2

7.5.2.3

7524
7525

7.5.2.6

Frequency stability test
General
This test was performed to measure frequency stability of transmitter RF carrier. Specification test limits are given

in Table 7.5.1.

Table 7.5.1 Frequency stability limits

Assigned frequency, MHz Maximum allowed frequency displacement
57375
60375 NA
63375

Test procedure

The EUT was set up as shown in Figure 7.5.1, energized and its proper operation was checked.

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

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

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

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

Frequency displacement was calculated and compared with the limit as provided in Table 7.5.2.

Figure 7.5.1 Frequency stability test setup

Variable | = [T
power supply

Spectrum
analyzer

Voltmeter

| |

| |

* i

|

| EUT } Attenuator
| |

| |

| |

| |

| |
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Report ID: SIKRAD_FCC.27393.docx
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Test specification:

Section 15.255(f), RSS-210 section A13.2.5, Frequency tolerance

Test procedure:

47 CFR, Section 2.1055; KDB 200433 D02

Test mode: Compliance —

Date: 8/30/2015 Verdict: PASS
Temperature: 24.3°C Air Pressure: 1012 hPa Relative Humidity: 42% | Power Supply: 48 VDC
Remarks:

OPERATING FREQUENCY:
NOMINAL POWER VOLTAGE:

TEMPERATURE STABILIZATION PERIOD:

POWER DURING TEMPERATURE TRANSITION:

SPECTRUM ANALYZER MODE:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:

Table 7.5.2 Frequency stability test results

57000 — 64000 MHz
48V

20 min

Off

Counter

3 kHz

10 kHz

MODULATION: Unmodulated
T oC Voltage, Frequency, MHz Max frequency drift, kHz
v startup | min | 2min | 3" min | 4"min | 5"min | 10" min Positive | Negative
Low frequency 57375 MHz
-20 nominal  |57375.5958| 57375.5951 | 57375.5043 | 573755937 | 57375.5029 | 573755920 | 57375.5909 741.9 NA
-10 nominal  |57375.4887 NA NA NA NA NA 57375.4887 639.7 NA
0 nominal  |57375.3368| 57375.3348 | 57375.3302 | 57375.3276 | 57375.3258 | 57375.3118 | 57375.3108 461.8 NA
10 nominal  |57375.0942 NA NA NA NA NA 57375.0830 234.0 NA
20 +15% 57374.9085 NA NA NA NA NA 57374.8550 6.0 NA
20 nominal  |57374.9073 NA NA NA NA NA 57374.8490 0.0 NA
20 -15% 57374.9071 NA NA NA NA NA 57374.8500 1.0 NA
30 nominal  |57374.6038| 57374.6024 | 57374.6004 | 57374.5967 | 57374.5913 | 573745894 | 57374.5866 NA 262.4
40 nominal  |57374.4496 NA NA NA NA NA 57374.4110 NA 438.0
50 nominal 57374.3350 NA NA NA NA NA 57374.3172 NA 531.8
Mid frequency 60375 MHz
-20 nominal  |60375.6176] 60375.6162 | 60375.6150 | 60375.6144 | 60375.6139 | 60375.6133 | 60375.6130 801.0 NA
-10 nominal  |60375.5310 NA NA NA NA NA 60375.4820 670.0 NA
0 nominal  |60375.3260| 60375.3251 | 60375.3242 | 603753172 | 60375.3155 | 60375.3162 | 60375.3164 504.4 NA
10 nominal  |60375.1271 NA NA NA NA NA 60375.1025 290.5 NA
20 +15% 60374.8410 NA NA NA NA NA 60374.8135 15 NA
20 nominal 60374.8395 NA NA NA NA NA 60374.8120 0.0 NA
20 -15% 60374.8387 NA NA NA NA NA 60374.8109 NA 1.1
30 nominal  |60374.5614| 60374.5620 | 60374.5598 | 60374.5587 | 60374.5576 | 60374.5576 | 60374.5581 NA 253.9
40 nominal  |60374.3773 NA NA NA NA NA 60374.3696 NA 4424
50 nominal  |60374.2931 NA NA NA NA NA 60374.2718 NA 540.2
High frequency 63375 MHz
-20 nominal  |63375.6421| 63375.6424 | 63375.6431 | 633756438 | 63375.6442 | 63375.6447 | 63375.6450 848.0 NA
-10 nominal 63375.5874 NA NA NA NA NA 63375.5616 764.6 NA
0 nominal  |63375.3300| 63375.3306 | 63375.3304 | 633753266 | 63375.3260 | 633753257 | 63375.3259 528.9 NA
10 nominal 63375.2154 NA NA NA NA NA 63375.1538 356.8 NA
20 +15% 63374.7985 NA NA NA NA NA 63374.7990 2.0 NA
20 nominal  |63374.7971 NA NA NA NA NA 63374.7970 0.0 NA
20 -15%) 63374.7963 NA NA NA NA NA 63374.7951 NA 1.9
30 nominal  |63374.5331| 63374.5302 | 63374.5309 | 633745317 | 63374.5302 | 633745205 | 63374.5289 NA 268.1
40 nominal 63374.3360 NA NA NA NA NA 63374.3335 NA 463.5
50 nominal  |63374.2360 NA NA NA NA NA 63374.2350 NA 562.0
* - Reference frequency
Reference numbers of test equipment used
[ HL1303 | HL2358 | HL2909 | HL3291 | HL3295 | HL3305 | HL3433 | HL3434 |

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

HL Description Manufacturer | Model Ser. No. Last Cal./ | Due Cal./
No Check Check
0446 | Antenna, Loop, Active, 10 kHz - 30 MHz EMCO 6502 2857 13-Jan-15 13-Jan-16
0521 | EMI Receiver (Spectrum Analyzer) with Hewlett 8546A 3617A 22-Oct-14 | 22-Oct-15
REF filter section 9 kHz-6.5 GHz Packard 00319,
3448A002
53
0604 | Antenna BiconiLog Log-Periodic/T Bow- EMCO 3141 9611-1011 | 15-May-15 | 15-May-16
TIE, 26 - 2000 MHz
0747 | Mixer, Millimeter Wave Harmonic Oleson MO8HW F80429-1 08-Nov-13 | 08-Nov-16
90 - 140 GHZ Microwave
Labs
0748 | Mixer Millimeter Wave Harmonic Oleson M12 HW E 804 29-1 | 08-Nov-13 | 08-Nov-16
60 - 90 GHz Microwave
Labs
0768 | Antenna Standard Gain Horn, Quinstar QWH- 110 25-Dec-14 | 25-Dec-15
18-26.5 GHz, WR-42, 25 dB gain Technology 4200-BA
0769 | Antenna Standard Gain Horn, Quinstar QWH- 112 25-Dec-14 | 25-Dec-15
26.5-40 GHz, WR28, 25 dB gain Technology 2800-BA
0770 | Antenna Standard Gain Horn, 40-60 GHz | Quinstar QWH- 118 16-Jul-15 16-Jul-16
WR-19, U-band Gain - 25 dB Technology 1900-AA
0771 | Antenna Standard Gain Horn, 60-90 GHz, | Quinstar QWH- 111 12-Jul-15 12-Jul-16
WR-12, Gain - 25 dB Technology 1200-AA
0772 | Antenna Standard Gain Horn, Quinstar QWH- 110 12-Jul-15 12-Jul-16
75-110 GHz, WR-10, Gain - 25 dB Technology 0800-AA
1295 | Adapter 35WR28Kf, 26.5-40 GHz Wiltron 35WR28K | 1295 03-Sep-13 | 03-Sep-16
F
1299 | Transition waveguide ET28S -19R Custom ET28S - 1299 30-Jul-15 30-Jul-18
Microwave 19R
1300 | Transition waveguide ET28S -19R Custom ET28S - 1300 30-Jul-15 30-Jul-18
Microwave 19R
1303 | Transition waveguide ET28S -12R Custom ET28S - S0951 30-Jul-15 30-Jul-18
Microwave 12R
1304 | Transition waveguide ET28S - 8R Custom ET28S - 1304 30-Jul-15 30-Jul-18
Microwave 8R
1306 | Transition waveguide ET28S - 5R Custom ET28S - 1306 30-Jul-15 30-Jul-18
Microwave 5R
1312 | Mixer Millimeter Wave Harmonic Oleson MOSHWD | G91112-1 08-Nov-13 | 08-Nov-16
140-220 GHz Microwave
Labs
1424 | Spectrum Analyzer, 30 Hz- 40 GHz Agilent 8564EC 3946A002 12-Apr-15 12-Apr-16
Technologies 19
2358 | Power Supply, 2 X 0-36VDC / 5A, 5VDC / | Horizon DHR3655 | 767469 02-Jun-15 | 02-Jun-16
5A Electronics D
2909 | Spectrum analyzer, ESA-E, 100 Hz to Agilent E4407B MY414447 | 22-Feb-15 | 22-Feb-16
26.5 GHz Technologies 62
3235 | Harmonic mixer 40 to 60 GHz Agilent 11970U MY300301 | 23-Jul-13 23-Jul-16
Technologies 82
3290 | Attenuator, direct reading, 40 to 60 GHz, Quinstar QAD- 10381008 14-May-15 | 14-May-16
0.4 W Technology u00000
3291 | Attenuator, direct reading, 60 to 90 GHz, Quinstar QAD- 10381009 14-May-15 | 14-May-16
0.2 W Technology E00000
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HL Description Manufacturer Model Ser. No. Last Cal./ Due Cal./
No Check Check
3294 | Tapered transition, WR-28, UG-599 to Quinstar QWP- 10381004 30-Jul-15 30-Jul-18
WR-15, UG-385 (26.5-40 GHz to Technology AV0000
50-75 GHz)
3295 | Tapered transition, WR-28, UG-599 to Quinstar QWP- 10381005 30-Jul-15 30-Jul-18
WR-15, UG-385 (26.5-40 GHz to Technology AV0000
50-75 GHz)
3297 | Tapered , WR-28, UG-599 to WR-10, Quinstar QWP- 10381007 30-Jul-15 30-Jul-18
UG-387 (26.5-40 GHz to 75-100 GHz) Technology AWO0000
3305 | Harmonic mixer 50 to 75 GHz Agilent 11970V MY300301 | 23-Jul-13 23-Jul-16
Technologies 49
3329 | Antenna Standard Gain Horn, Quinstar NA NA 20-Jul-15 20-Jul-16
140-220 GHz, WR-5, Gain - 25 dB Technology
3433 | Test Cable , DC-18 GHz, 1.5 m, SMA - Mini-Circuits CBL-5FT- | 25679 11-Mar-15 | 11-Mar-16
SMA SMSM+
3434 | Test Cable , DC-18 GHz, 1.5 m, SMA - Mini-Circuits CBL-5FT- | 25683 11-Mar-15 | 11-Mar-16
SMA SMSM+
3455 | Medium Power Fixed Coaxial Attenuator Aeroflex / 75A-20-12 | 1182 11-Mar-15 | 11-Mar-16
DC to 40 GHz, 20dB, 5 W Weinschel
3535 | Amplifier, low noise, 18 to 40 GHz Quinstar QLJ- 111590030 | 01-Jan-15 | 01-Jan-16
Technology 18404537 | 01
-JO
3536 | Antenna Standard Gain Horn, Quinstar QWH- 111590040 | 14-Jun-15 14-Jun-16
90-140 GHz, WR-8, Technology FPRROO 01
Midband Gain - 24 dB
3901 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner | SUCOFLE | 1225/2A 10-Feb-15 | 10-Feb-16
3.5 m, SMA/SMA X 102A
3903 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner SUCOFLE | 1226/2A 10-Feb-15 | 10-Feb-16
1.5 m, SMA/SMA X 102A
4023 | Diplexer for use OML mixers with Agilent Oleson DPL.26 NA 14-May-15 | 14-May-16
spectrum analyzer Microwave
Labs
4114 | Antenna, Double-Ridged Waveguide ETS Lindgren 3117 00123515 19-Dec-14 | 19-Dec-15
Horn, 1-18 GHz
4353 | Low Loss Armored Test Cable, MegaPhase NC29- 12025101 15-Mar-15 15-Mar-16
DC - 18 GHz, 6.2 m, N type-M/N type-M N1N1-244 | 003
4722 | Low Loss Armored Test Cable, MegaPhase NC29- 51228701 31-Aug-15 | 31-Aug-16
DC - 18 GHz, 6.2 m, N type-M/N type-M N1N1-244 | 001
4856 | Amplifier, solid state, 18 GHz to 40 GHz, Quinstar QGW- 167790010 | 03-Apr-15 03-Apr-16
20 dBm output power Technology 18402023 | 01
-JO
4932 | Microwave preamplifier, 500 MHz to Com-Power PAM- 551029 18-Nov-14 | 18-Nov-15
18 GHz, 40 dB Gain Corporation 118A

Page 57 of 69




HERMON LABORATORIES

Report ID: SIKRAD_FCC.27393.docx
Date of Issue: 9-Sep-15

9 APPENDIXB Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description

Expanded uncertainty

Frequency error

+ 0.56 ppm

Carrier power conducted

+£1.7dB

Spurious emissions conducted at RF antenna
connector

30 MHz to 2.9 GHz: + 2.6 dB

2.9 GHzt0 6.46 GHz: £ 3.5dB
6.46 GHz t0 12.75 GHz: £ 4.3 dB
13.2 GHz t0 22.0 GHz: £ 5.0 dB
22.0 GHz to 26.8 GHz: £ 5.5 dB
26.8 GHz to 40.0 GHz: + 4.8 dB

Radiated emissions at 3 m measuring distance
Horizontal polarization

Vertical 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.
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10 APPENDIX C Test laboratory description

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

Hermon Laboratories is listed by the Federal Communications Commission (USA) for all parts of Code of Federal
Regulations 47 (CFR 47), Registration Numbers 90624 for OATS and 90623 for the anechoic chamber; by Industry Canada
for electromagnetic emissions (file numbers IC 2186A-1 for OATS), certified by VCCI, Japan (the registration numbers are
R-808 for OATS, R-1082 for anechoic chamber, G-27 for full-anechoic chamber for RE measurements above 1 GHz, C-845
for conducted emissions site, T-1606 for conducted emissions at telecommunication ports), has a status of a Telefication -
Listed Testing Laboratory, Certificate No. L138/00. The laboratory is accredited by American Association for Laboratory
Accreditation (USA) according to ISO/IEC 17025 for electromagnetic compatibility, product safety, telecommunications
testing and environmental simulation (for exact scope please refer to Certificate No. 839.01). The FCC Designation Number
is US1003.

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

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Alex Usoskin, CEO.

11 APPENDIX D Specification references

47CFR part 15: 2014 Radio Frequency Devices.

FCC 47CFR part 2: 2014 Frequency allocations and radio treaty matters; general rules and regulations

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.

KDB200433 D02 RF Detector Guidelines for compliance testing of millimeter wave devices subject to the RF

Method v01 detector measurement in sections 15.255 and 15.257

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

RSS-Gen Issue 4: 2014 General Requirements for Compliance of Radio Apparatus
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12 APPENDIX E Test equipment correction factors

Antenna Factor

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

Frequency, Magnetic Antenna Factor, Electric Antenna Factor,
MHz dB(S/m) dB(1/m)
0.009 -32.8 18.7
0.010 -33.8 17.7
0.020 -38.3 13.2
0.050 -41.1 10.4
0.075 -41.3 10.2
0.100 -41.6 9.9
0.150 -41.7 9.8
0.250 -41.6 9.9
0.500 -41.8 9.7
0.750 -41.9 9.6
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 10.1
4.000 -41.4 10.1
5.000 -41.5 10.0

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

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

Antenna factor
Standard gain horn antenna
Quinstar Technology
Model QWH
Ser.No.112, HL 0768, 0769, 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(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
Biconilog antenna EMCO Model 3141
Ser.No.1011, HL 0604

Frequency, | Antennafactor, | 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 7.8 600 213 1340 28.3
30 7.8 620 21.5 1360 28.2
40 7.2 640 21.2 1380 27.9
60 7.1 660 214 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 10.2 860 234 1600 29.5
170 10.4 880 23.8 1620 29.3
180 10.4 900 241 1640 29.2
190 10.3 920 241 1660 294
200 10.6 940 24.0 1680 29.6
220 11.6 960 241 1700 29.8
240 12.4 980 245 1720 30.3
260 12.8 1000 249 1740 30.8
280 13.7 1020 25.0 1760 311
300 14.7 1040 25.2 1780 31.0
320 15.2 1060 254 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 intensity in dB(uV/m).
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Antenna factor
Double-ridged waveguide horn antenna
ETS Lindgren, Model 3117, serial number: 00123515, HL 4114

Antenna factor, dB/m
Frequency, MHz
Measured Manufacturer Deviation
1000 28.0 28.4 -0.4
1500 28.0 27.4 0.6
2000 31.2 30.9 0.3
2500 325 334 -0.9
3000 32.9 32.6 0.3
3500 32.7 32.8 -0.1
4000 33.1 334 -0.3
4500 33.8 33.9 -0.1
5000 33.8 34.1 -0.3
5500 344 345 -0.1
6000 35.0 35.2 -0.2
6500 354 355 -0.1
7000 35.7 35.7 0.0
7500 35.9 35.7 0.2
8000 35.8 35.8 0.0
8500 35.9 35.8 0.1
9000 36.3 36.2 0.1
9500 36.6 36.6 0.0
10000 371 37.1 0.0
10500 37.6 375 0.1
11000 37.9 37.7 0.2
11500 38.5 38.1 0.4
12000 39.2 38.7 0.5
12500 39.0 38.9 0.1
13000 39.1 39.1 0.0
13500 38.9 38.8 0.1
14000 39.0 38.8 0.2
14500 39.6 39.9 -0.3
15000 39.9 39.7 0.2
15500 39.9 401 -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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Test Cable, Mini-Circuits, CBL-5FT-SMSM+, SMA-SMA, 18 GHz, 1.5 m

Cable loss

Mini-Circuits, HL 3433
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Frequency, Cable loss, Frequency, Cable loss,
MHz dB MHz dB
10.0 0.06 9000 2.01
100 0.17 9500 2.06
500 0.41 10000 2.05
1000 0.58 10500 2.18
1500 0.72 11000 2.26
2000 0.86 11500 2.28
2500 0.96 12000 243
3000 1.04 12500 2.53
3500 1.13 13000 2.52
4000 1.23 13500 2.56
4500 1.31 14000 2.60
5000 1.41 14500 2.59
5500 1.49 15000 2.67
6000 1.55 15500 2.76
6500 1.63 16000 2.86
7000 1.71 16500 2.91
7500 1.78 17000 2.95
8000 1.86 17500 3.02
8500 1.92 18000 3.07
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Test Cable, Mini-Circuits, CBL-5FT-SMSM+, SMA-SMA, 18 GHz, 1.5 m, S/N 25683
Mini-Circuits, HL 3434

Frequency, Cable loss, Frequency, Cable loss,
MHz dB MHz dB
10.0 0.06 9000 1.96
100 0.16 9500 2.01
500 0.40 10000 2.01
1000 0.57 10500 2.14
1500 0.72 11000 2.21
2000 0.85 11500 2.24
2500 0.95 12000 2.36
3000 1.03 12500 247
3500 1.11 13000 2.46
4000 1.21 13500 2.50
4500 1.29 14000 2.53
5000 1.39 14500 2.53
5500 1.46 15000 2.62
6000 1.52 15500 2.70
6500 1.60 16000 2.80
7000 1.68 16500 2.86
7500 1.75 17000 2.88
8000 1.83 17500 2.94
8500 1.88 18000 3.00
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Cable loss
Microwave Cable Assembly, Huber-Suhner, 40 GHz, 3.5 m, SMA-SMA, S/N 1225/2A
HL 3901
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB
10 0.09 9500 4.29 21000 6.67
100 0.41 10000 4.40 22000 6.92
500 0.93 10500 4.52 23000 7.00
1000 1.33 11000 4.64 24000 7.18
1500 1.63 11500 4.76 25000 7.29
2000 1.90 12000 4.87 26000 7.55
2500 212 12500 4.99 27000 7.70
3000 2.33 13000 5.1 28000 7.88
3500 2.50 13500 5.20 29000 8.02
4000 2.67 14000 5.31 30000 8.15
4500 2.82 14500 5.42 31000 8.35
5000 2.99 15000 5.51 32000 8.40
5500 3.16 15500 5.58 33000 8.62
6000 3.32 16000 5.68 34000 8.73
6500 3.51 16500 5.78 35000 8.78
7000 3.65 17000 5.91 36000 8.94
7500 3.79 17500 5.99 37000 9.21
8000 3.92 18000 6.07 38000 9.37
8500 4.04 19000 6.36 39000 9.45
9000 4.18 20000 6.49 40000 9.52
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Cable loss
Microwave Cable Assembly, Huber-Suhner, 40 GHz, 1.5 m, SMA-SMA, S/N 1226/2A
HL 3903
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

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

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

NC29-N1N1-244, S/N 51228701001

HL 4722
Frequency, Cable loss, Frequency, Cable loss,
MHz dB MHz dB
50 0.22 9000 2.93
100 0.30 9500 3.06
300 0.52 10000 3.16
500 0.66 10500 3.20
1000 0.93 11000 3.34
1500 1.15 11500 3.39
2000 1.33 12000 3.48
2500 1.49 12500 3.55
3000 1.64 13000 3.66
3500 1.77 13500 3.75
4000 1.90 14000 3.76
4500 2.03 14500 3.87
5000 217 15000 3.98
5500 2.30 15500 4.01
6000 2.39 16000 4.14
6500 2.51 16500 4.15
7000 2.59 17000 4.32
7500 2.67 17500 4.36
8000 2.76 18000 4.38
8500 2.84
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13 APPENDIX F

A

AC
A/m
AM
AVRG
CcBW
cm

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

F

GHz
GND

H

HL

Hz

k

kHz
LO

m

MHz
min

ms
us

NA
NB
OATS

QP
PM
PS
RF
rms
Rx
Tx

VA

Abbreviations and acronyms

ampere
alternating current

ampere per meter

amplitude modulation

average (detector)

channel bandwidth

centimeter

decibel

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

emission bandwidth

equivalent isotropically radiated power
effective radiated power
equipment under test

frequency

gigahertz

ground

height

Hermon laboratories

hertz

kilo

kilohertz

local oscillator

meter

megahertz

minute

millimeter

millisecond

microsecond

not applicable

narrow band

open area test site

Ohm

quasi-peak

pulse modulation

power supply

radiated emission

radio frequency

root mean square

receive

second

temperature

transmit

volt

volt-ampere
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