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1 General Information
1.1 Scope

FCC Rules Part 15.249: Operation within the bands 902-928 MHz, 2400-2483.5 MHz, 5725-5850 MHz,
and 24.0-24.25 GHz.

IC RSS-210 Section A2.9: 902-928 MHz, 2400-2483.5 MHz and 5725-5850 MHz.

1.2 Modifications

None

1.3 Test Facility

The open area test site and conducted measurement facility used to collect the radiated data is located at
Rhein Tech Laboratories (RTL), 360 Herndon Parkway, Suite 1400, Herndon, Virginia 20170. This site
has been fully described in a report and approved by the Federal Communications Commission to
perform AC line conducted and radiated emissions testing (ANSI C63.4 2003).

1.4 Related Submittal(s)/Grant(s)

This is an original LIMITED MODULAR APPROVAL application for IKUSI Model TR800CE_MCX,
FCC ID: PVTTR800CE-MCX, IC: 4166A-TR800CEMCX.
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2 Test Information
2.1 Test Justification

The EUT was tested in all three orthogonal planes in order to determine worst-case emissions. The low
channel at 902.5 MHz, mid channel at 915.7 MHz, and high channel at 927.45 MHz, were tested and
investigated from 9 kHz to 10 GHz. Data for all three channels is presented in this report. The test
results relate only to the item that was tested.

Three antennas were tested with the EUT; only one antenna is in place at a given time and antenna both
transmits and receives.

2.2 Exercising the EUT

The EUT was provided with software to continuously transmit during testing. The carrier was also
checked to verify that the information was being transmitted. There were no deviations from the test
standard(s) and/or methods. The IF, LO, and up to the 2" LO, were investigated and tested, and found
to be compliant.

2.3 Test Result Summary

Table 2-1: Test Result Summary with FCC Rules and Regulations
Pass/Fail
Standard Test or N/A
FCC 15.249(a) Radiated Emissions Pass
FCC 15.207 AC Line Conducted Emissions Pass
RSS-Gen 20 dB Bandwidth N/A
RSS-Gen . _ -
ICES-003 Receiver/Digital Emissions Pass
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2.4  Test System Details

Client:
Model:
Standards:
FCC ID:
Report #:

IKUSI — Angel Iglesias
TR800CE_MCX

FCC 15.249/IC RSS-210
PVTTR800CE-MCX
2011071DXX

The test sample was received on May 31, 2011. The FCC ldentifiers for all equipment, plus descriptions
of all cables used in the tested system, are shown in the table below.

Table 2-2: Equipment under Test (EUT)
. RTL
Part Manufacturer Model el FCCID Cable_ Bar
Number Description
Code
Transceiver IKUSI TR8OOCE_MCX | A | PVTTR800CE- N/A 19945
Module MCX
Antenna IKUSI AER-915 N/A N/A N/A 20258
Antenna IKUSI 2303718 (LR70) N/A N/A N/A 20259
External
Monopole IKUSI 2303733 (T70) N/A N/A N/A 20260
Antenna
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2.5 Configuration of Tested System

Figure 2-1:

Client:
Model:
Standards:
FCC ID:
Report #:

IKUSI — Angel Iglesias
TR800CE_MCX

FCC 15.249/IC RSS-210
PVTTR800CE-MCX
2011071DXX

EUT

1 m unshielded AC power >

Worst Case Configuration of System under Test

Page 8 of 38


http://www.rheintech.com/�

Rhein Tech Laboratories, Inc. Client: IKUSI — Angel Iglesias

360 Herndon Parkway Model: TR800CE_MCX

Suite 1400 Standards: FCC 15.249/IC RSS-210
Herndon, VA 20170 FCCID: PVTTR800CE-MCX
http://www.rheintech.com Report#: 2011071DXX

3 Conducted AC Emissions — FCC 15.207 & IC RSS-Gen
3.1 Site and Test Description

The power line conducted emissions measurements were performed in a Series 81 type shielded enclosure
manufactured by Rayproof. The EUT was assembled on a wooden table 80 centimeters high. Power was
fed to the EUT through a 50-ohm/50 microhenry Line Impedance Stabilization Network (LISN). The EUT
LISN was fed power through an A.C. filter box on the outside of the shielded enclosure. The filter box and
EUT LISN housing are bonded to the ground plane of the shielded enclosure. A second LISN, the peripheral
LISN, provides isolation for the EUT test peripherals. This peripheral LISN was also fed A.C. power. A
metal power outlet box, which is bonded to the ground plane and electrically connected to the peripheral
LISN, powers the EUT host peripherals.

The spectrum analyzer was connected to the AC line through an isolation transformer. The 50-ohm output of
the EUT LISN was connected to the spectrum analyzer input through a Solar 100 kHz high-pass filter. The
filter is used to prevent overload of the spectrum analyzer from noise below 100 kHz. Conducted emission
levels were measured on each current-carrying line with the spectrum analyzer operating in the CISPR
guasi-peak mode (or peak mode, if applicable).

The analyzer's 6 dB bandwidth was set to 9 kHz. Video filter less than 10 times the resolution bandwidth is
not used. Average measurements are performed in linear mode using a 10 kHz resolution bandwidth, a

1 Hz video bandwidth, and by increasing the sweep time in order to obtain a calibrated measurement. The
emission spectrum was scanned from 150 kHz to 30 MHz. The highest emission amplitudes relative to the
appropriate limits were measured and have been recorded.

3.2 Test Limits

Line-Conducted Emissions
Limit (dBuV)

Frequency (MHz) Quasi-Peak Average
0.15 to 0.50 66 to 56 56 to 46
0.50 to 5.00 56 46
5.00 to 30.00 60 50
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3.3 Conducted AC Emissions Test Data
Plot 3-1: Conducted AC Emissions; Neutral (Line 1); Receive Mode
Z’ﬁéi°f‘ﬁ§§i1§§.iz RX Rhein Tech Laboratories, Inc. E g::ss;g:.g
Model Number - Control Box EN 55022, Class B X rui:t_rza_s;an
Company - Ikusi Neutral Line V__Final 12_Avg

100.0
9.0
80.0
70.0
60.0
50.0

Amplitude dBuV

40.0
30.0
20.0

10.0
0 +—+— +—+—+— +——
100.0K 1.0M 10.0M 100.0M
Frequency MHz
C:\TileA\RTL Conducted Emissions\_SA3 SR2 RTL_CE_CISPR_B.TIL
09:31:28 AM, Thursday, June 09, 2011
Plot 3-2: Conducted AC Emissions; Hot (Line 2); Receive Mode

Project # - 2011071 . i — CISPRB_QP
Mode - 115vac 60Hz RX Rhein Tech Laboratories, Inc. T CEPRB_AY
Model Number - Control Box EN 55022, Class B X Liﬁlémle}lp
Company - lkusi Phase Line Y Einal 11 Avg

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0

Amplitude dBuVv

10.0

200 \/\/\/\/\/\/V\/VAMMMWM“M““ e T e ol |“ J&
ok e i »

0%
100.0K

09:29:26 AM, Thursday, June 09, 2011

1.0M
Frequency MHz

100.0M
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Plot 3-3: Conducted AC Emissions; Neutral (Line 1); Transmit Mode
Z’Eé?f’i{siﬁilé’gﬁz TX 915.7 MHz Rhein Tech Laboratories, Inc. - E:nggg;g
Model Number - Control Box EN 55022, Class B ; ﬁﬁ:g;lqsga"
Company - kusi Neutral Line V_Final 12_Avg
100.0
20.0
80.0
> 700
S 600 I
§ 50.0 ‘
2 400
< 00
20,0 MMMM“%‘M.A TV o
100
1000k ’ Y.V ’ T T T T otw " ooom
Frequency MHz
C:\TileA\RTL Conducted Emissions\_SA3 SR2 RTL_CE_CISPR_B.TIL
09:36:31 AM, Thursday, June 09, 2011
Plot 3-4: Conducted AC Emissions; Hot (Line 2); Transmit Mode
Z’;’i,?fﬁsiiilé’;iz TX 015.7 MHz Rhein Tech Laboratories, Inc. = 3135231535
Model Number - Control Box EN 55022, C_Iass B ; fi;:le_’;p
Company - lkusi Phase Line V__Final_11_Avg
1000
00
80.0%
> 700%
S 600F I
3
S s00f ‘
5 wof
< a0%
200% WMMWWMW
100
1000 Tom 10.0M 100.0M

Frequency MHz

09:35:32 AM, Thursday, June 09, 2011
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Table 3-1: Conducted Emissions Test Equipment
Serial RTL |[Calibration
Part Type Manufacturer Model Number IBarcodel Due Date
Spectrum Analyzer
(100 Hz - .15 GH2) Hewlett Packard 8567A 2602A00160] 900968 | 11/17/12
Spectrum Analyzer Hewlett Packard 85662A 2542A11239| 900970 | 11/17/12
Display Section
Quasi-Peak Adapter Hewlett Packard 85650A 2521A00743]1 900339 | 11/17/12
Filter Solar 8130 947306 900728 | 2/22/12
16A LISN AFJ International LS16/110VAC 16010020080] 901083 | 12/1/12
Emissions Testing Rhein '_rech Automated Emission Rev. 14.0.2 N/A N/A
Software Laboratories, Inc. Tester
Test Software Quantum Change Tile! 4.0.A.8 N/A N/A

Test Personnel:

Jon Wilson

I

June 9 and 13, 2011

Test Engineer

Signature

Dates of Tests
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4 Radiated Emission Limits Fundamental Emissions — FCC 15.249 & IC RSS-210 A2.9

4.1 Radiated Emission Limits Test Procedure

IKUSI — Angel Iglesias
TR800CE_MCX

FCC 15.249/IC RSS-210
PVTTR800CE-MCX
2011071DXX

Radiated emissions of the fundamentals were tested at three meters, and meet the quasi-peak limit of
50 mV/m. The EUT was tested in all three orthogonal planes for the low, mid, and high channels; the
worst case emissions are shown. Peak measurements were taken at 3 m and are compared to the

quasi-peak limit.

4.2 Radiated Emission Limits Test Data

Table 4-1: Radiated Emissions Fundamental Emissions — Internal for T70
Analyzer e Emission
Frequency Test Readying Correction Level Limit Margin
(MHz) Detector Factor (dBuV/m) (dB)
(dBuVv) (dBm) (dBuV/m)
902.50 Pk 53.4 37.4 90.8 94.0 -3.2
915.70 Pk 53.4 38.2 91.6 94.0 -2.4
927.45 Pk 51.5 38.5 90.0 94.0 -4.0
Table 4-2: Radiated Emissions Fundamental Emissions — Internal for LR70
Analyzer =i Emission
Frequency Test Reagin Correction Level Limit Margin
(MHz) Detector (dBuV)g Factor (dBuVv/m) (dBuV/m) (dB)
(dBm)
902.50 Pk 51.2 37.4 88.6 94.0 -5.4
915.70 Pk 51.0 38.2 89.2 94.0 -4.8
927.45 Pk 50.7 38.5 89.2 94.0 -4.8
Table 4-3: Radiated Emissions Fundamental Emissions — External Monopole Antenna
Analyzer iz Emission
Frequency Test Reagin Correction Level Limit Margin
(MHz) Detector (dBuV)g Factor (dBuv/m) (dBuV/m) (dB)
(dBm)
902.50 Pk 50.6 37.4 88.0 94.0 -6.0
915.70 Pk 48.3 38.2 86.5 94.0 -7.5
927.45 Pk 48.2 38.5 86.7 94.0 -7.3
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Standards:

Client:
Model:

FCC ID:
Report #:

IKUSI — Angel Iglesias
TR800CE_MCX

FCC 15.249/IC RSS-210
PVTTR800CE-MCX
2011071DXX

Table 4-4: Radiated Emissions Fundamental Emissions Test Equipment
Serial RTL |[Calibration
Part Type Manufacturer Model Number |Barcodel Due Date
Amplifier (20 MHz - 2 GHz)| , _ RheinTech PR-1040 900905 | 900905 | 4/10/12
Laboratories, Inc.
Bilog Periodic Antenna | ¢ ctner chase CBL6112 2099 | 900791 | 12/12/12
(25 MHz - 2 GHz)
EMI Receiver RF Section
(9 kHz - 6.5 GHz) Hewlett Packard 85462A 3325A00159] 900913 6/8/12
RF Filter Section
(100 kHz - 6.5 GHz) Hewlett Packard 85460A 3330A00107] 900914 6/8/12
Spectrum Analyzer Hewlett Packard 8596EM 3826A00144] 901215 | 11/23/11
Amplifier Rhein Tech
(1 GHz — 26.4 GHz2) Laboratories, Inc. PR-1042 1003 901364 3/31/12
Horn Antenna
(2.0 - 4.0 GHz) EMCO 3161-02 9804-1044 | 900772 | 6/13/12
Horn Antenna
(4.0 - 8.2 GH2) EMCO 3161-03 9508-1020 | 900321 | 6/13/12
Horn Antenna
(8.2 - 12.0 GHz) EMCO 3160-07 9605-1054 | 900323 | 6/13/12
Emissions Testing Software Rhein TeCh Automated Emission Rev. 14.0.2] N/A N/A
Laboratories, Inc. Tester

Test Personnel:

Jon Wilson

I —

June 9 - 27, 2011

Test Engineer

Signature

Dates of Tests
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5 Radiated Spurious/Harmonics — FCC 15.249 & IC RSS-210 A2.9

5.1 Radiated Emission Limits Test Procedure

Radiated emissions of the harmonics were tested at three meters, and meet the requirements of 500
microvolts/meter in average mode, and 20 dB higher in peak mode, per 15.249(e). The EUT was tested
in the X-Y, X-Z, and Y-Z orthogonal planes.

5.2 Radiated Emissions Test Data

All spurious emissions were greater than 20 dB below the limit; no data is being reported per 15.31(0).

Table 5-1: Radiated Emissions of Harmonics Test Equipment
Serial RTL |[Calibration
Part Type Manufacturer Model Number |Barcodel Due Date
Amplifier (20 MHz - 2 GHz)| , _ RheinTech PR-1040 900905 | 900905 | 4/10/12

Laboratories, Inc.

Bilog Periodic Antenna

(25 MHz - 2 GH2) Schaffner Chase CBL6112 2099 900791 | 12/12/12
EMI Receiver RF Section
(9 KHz - 6.5 GH?) Hewlett Packard 85462A 3325A00159] 900913 6/8/12
RF Filter Section
(100 kHz - 6.5 GHz) Hewlett Packard 85460A 3330A00107] 900914 6/8/12
Spectrum Analyzer Hewlett Packard 8596EM 3826A00144] 901215 | 11/23/11
Amplifier Rhein Tech
(1 GHz — 26.4 GHz2) Laboratories, Inc. PR-1042 1003 901364 3/31/12
Horn Antenna
(2.0 - 4.0 GHz) EMCO 3161-02 9804-1044 | 900772 | 6/13/12
Horn Antenna
(4.0 - 8.2 GHz) EMCO 3161-03 9508-1020 | 900321 | 6/13/12
Horn Antenna
(8.2 - 12.0 GH2) EMCO 3160-07 9605-1054 | 900323 | 6/13/12
Emissions Testing Software Rhein TeCh Automated Emission Rev. 14.0.2] N/A N/A
Laboratories, Inc. Tester
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Client:
Model:
Standards:
FCC ID:
Report #:

6 Receiver Spurious Emissions — FCC 15B & IC RSS-Gen 4.10

6.1

6.1.1 Site and Test Description

Receiver Spurious Emissions Limits/Test Procedure

IKUSI — Angel Iglesias
TR800CE_MCX
FCC 15.249/IC RSS-210
PVTTR800CE-MCX

2011071DXX

Before final radiated emissions measurements were made on the OATS, the EUT was scanned indoors
at both one and three meter distances. This was done in order to determine its emission spectrum signal.
The physical arrangement of the test system and associated cabling was varied in order to determine the
effect on the EUT’s emissions in amplitude, direction and frequency. This process was repeated during
final radiated emission measurements on the OATS, at each frequency, in order to ensure that maximum
emission amplitudes were measured. Final radiated emissions measurements were made on the OATS
at a distance of 3 meters. The EUT was placed on a non-conductive turntable. At each frequency, the
EUT was rotated 360°, and the antenna was raised and lowered from 1 to 4 meters in order to determine
the emissions maximum levels. Measurements were taken using both horizontal and vertical antenna
polarization. The spectrum analyzer’s 6 dB bandwidth was set to 120 kHz, and the analyzer was
operated in the quasi-peak detection mode. No video filter less than 10 times the resolution bandwidth
was used. The highest emission amplitudes relative to the appropriate limit were measured and recorded

in this report.

6.1.2 Test Limits
FCC Class B Radiated Emissions
Frequency (MHz) At 3m (dBpV/m)
30-88 40.0
88-216 435
216-960 46.0
>960 54.0
6.1.3 Radiated Emissions Data
Table 6-1: Radiated Emissions Test Data
Emission Test Antenna | Turntable | Antenna | Analyzer Coritcetion Emission Limit Margin
Frequency Detector Polarity | Azimuth Height Reading Factor Level (dBuV/m) (dg)
(MHz) (H/V) (deq) (m) (dBuV) (dB/m) (dBuV/m)
71.715 Qp V 1 1.5 60.8 -25.3 35.5 40.0 -4.5
74.500 Qp \ 90 1.5 63.9 -25.0 38.9 40.0 -1.1
89.010 Qp H 90 1.0 46.0 -22.5 23.5 435 -20.0
146.300 Qp \ 1 1.0 60.9 -20.8 40.1 435 -3.4
309.675 Qp H 50 1.0 38.2 -16.0 22.2 46.0 -23.8
737.280 Qp H 180 1.8 43.3 -6.3 37.0 46.0 -9.0
755.710 Qp H 45 1.2 43.8 -5.8 38.0 46.0 -8.0
774.140 Qp H 90 1.8 43.9 -5.4 38.5 46.0 -7.5
829.438 Qp H 180 1.0 40.8 -4.8 36.0 46.0 -10.0
847.889 Qp H 90 1.0 43.3 -4.4 38.9 46.0 -7.1

Page 16 of 38



http://www.rheintech.com/�

Rhein Tech Laboratories, Inc. Client: IKUSI — Angel Iglesias
360 Herndon Parkway Model: TR800CE_MCX
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Table 6-2: Radiated Emissions Test Equipment
Serial RTL |[Calibration
Part Type Manufacturer Model Number |Barcodel Due Date
Amplifier (20 MHz - 2 GHz)| _ RheinTech PR-1040 900905 | 900905 | 4/10/12
Laboratories, Inc.
Bilog Periodic Antenna | ¢ ctner Chase CBL6112 2099 | 900791 | 12/12/12
(25 MHz - 2 GHz)
EMI Receiver RF Section
(9 KHz - 6.5 GHz) Hewlett Packard 85462A 3325A00159] 900913 6/8/12
RF Filter Section
(100 kHz - 6.5 GHz) Hewlett Packard 85460A 3330A00107] 900914 6/8/12
Spectrum Analyzer Hewlett Packard 8596EM 3826A00144] 901215 | 11/23/11
Amplifier Rhein Tech
(1 GHz — 26.4 GHz2) Laboratories, Inc. PR-1042 1003 901364 3/31/12
Horn Antenna
(2.0 - 4.0 GHz) EMCO 3161-02 9804-1044 | 900772 | 6/13/12
Horn Antenna
(4.0 - 8.2 GHz) EMCO 3161-03 9508-1020 | 900321 | 6/13/12
Horn Antenna
(8.2 - 12.0 GH2) EMCO 3160-07 9605-1054 | 900323 | 6/13/12
Emissions Testing Software Rhein TECh Automated Emission Rev. 14.0.2] N/A N/A
Laboratories, Inc. Tester

Test Personnel:

Jon Wilson

I —

June 9 - 27, 2011

Test Engineer

Signature

Dates of Tests
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7 Occupied Bandwidth - RSS-Gen 4.6.1

7.1 Modulated Bandwidth Test Procedure

Client: IKUSI — Angel Iglesias
Model: TR800CE_MCX
Standards: FCC 15.249/IC RSS-210
FCCID: PVTTR800CE-MCX
Report #:  2011071DXX

The 99% emission bandwidth was measured using a 50-ohm spectrum analyzer with the resolution

bandwidth set at 510 Hz, and the video bandwidth set at 1.5 kHz.

7.2 Modulated Bandwidth Test Data

Table 7-1: Minimum 20 dB Modulated Bandwidths

Frequency (MHz)

99% Bandwidth (kHz)

902.5 11.3
915.7 11.1
927.45 11.3

Occupied Bandwidth Plots

Plot 7-1: Occupied Bandwidth - Low Channel

% Agilent 11:28:33 Jun 28, 2611
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Plot 7-2: Occupied Bandwidth - Middle Channel

Client:
Model:
Standards:
FCC ID:
Report #:

IKUSI — Angel Iglesias
TR800CE_MCX

FCC 15.249/IC RSS-210
PVTTR800CE-MCX
2011071DXX

3 Agilent 11:42:42 Jun 28, 2611
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Plot 7-3: Occupied Bandwidth - High Channel
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Client:

IKUSI — Angel Iglesias

360 Herndon Parkway Model: TR800CE_MCX
Suite 1400 Standards: FCC 15.249/IC RSS-210
Herndon, VA 20170 FCCID: PVTTR800CE-MCX
http://www.rheintech.com Report#: 2011071DXX
Table 7-2: Occupied Bandwidth Test Equipment
. RTL Calibration
Part Type Manufacturer Model Serial Number Barcode Due Date
Spectrum Agilent E4448A US44020346 901413 4/08/12
Analyzer Technologies

Test Personnel:

Richard B. McMurray, P.E.

oded 8. 10 Mg

June 28, 2011

Test Engineer

8 Conclusion

Signature

Date of Test

The data in this measurement report shows that IKUSI Model TR800CE_MCX; FCC ID: PVTTR800CE-
MCX, and IC: 4166A-TR8B00CEMCX, complies with all the applicable requirements of Parts 2 and 15 of
the FCC Rules, and Industry Canada RSS-210 and RSS-Gen, for Limited Modular Approval.
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