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11696 Sorrento Valley Road, Suite F, San Diego, CA 92121

Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC

FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247

2.1.Section 1. Summary of Test Results

General

All measurements are traceable to national standards

These tests were conducted on a sample of the equipment for the purpose of
demonstrating compliance with Part 15; Subpart C. Radiated tests were conducted is
accordance with ANSI C63.4-2003. Radiated emissions are made on an open area test
site. A description of the test facility is on file with the FCC.

The assessment summary is as follows:

Apparatus Assessed: 5.8GHz Broadband Wireless Communication
Platform
Model MRS

Specification: FCC Part 15 Subpart C, 15.247

Date Received in Laboratory: October 17, 2007

Compliance Status: Complies
Exclusions: None
Non-compliances: None

Report Release History:

REVISION DATE COMMENTS
- Jan. 2, 2008 Prepared By:. Ferdinand S. Custodio
- Jan. 2, 2008 Initial Release: Alan Laudani
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Note that the results contained in this report relate only to the items tested and were
obtained in the period between the date of initial receipt of samples and the date of
issue of the report.

This test report tas been completed in accordance with the requirements of ISO/IEC
17025.

Nemko USA Inc. authorizes the applicant to reproduce this report provided it is
reproduced in its entirety and for use by the company’s employees only.

Any use which a third party makes of this report, or any reliance on or decisions to be
made based on it, are the responsibility of such third parties. Nemko USA Inc. accepts
no responsibility for damages, if any, suffered by any third party as a result of decisions
made or actions based on this report.

TESTED BY: 71“// &‘—\ Date: Jan. 2, 2008

Fergihiand S. Cdstodio, EMC Test Engineer
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Section 2: Equipment Under Test

2.1 Product Identification

The Equipment Under Test is a Wireless Communication Platform called MRS (multiple
input, multiple output) based on the client’s technology of the same name. No user
accessible configuration setting is available during testing other than the frequency
channels. The EUT was assessed using the following frequencies:

Low Channel = Channel 149 (5745 MHz)
Mid Channel = Channel 153 (5765 MHz)
High Channel = Channel 161 (5805 MHz)

2.2 Samples Submitted for Assessment

The following samples of the apparatus have been submitted for type assessment:

Sample

No./Name Description Serial No.

MRS Wireless Communication Platform Engineering Sample

Antenna Assy CUSHCRAFT Corporation SQ5153WP (x3) Engineering Sample
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2.4  Theory of Operation

The MRS is a wireless communication platform, which is a microprocessor imbedded
system that collects, processes and stores train car and sub-system information to
enhance maintenance, operational efficiency and safety. It will be permanently installed
inside a rail car. When a train pulls into a station and using Solectek’s advanced MRS
(multiple input, multiple output) technology to minimize data errors and optimize
throughput., each car will wirelessly transmit information to the base station, which then
relays the information to a central control system that provides valuable data for the
operator to optimize their rolling stock fleet. The MRS is professionally installed.

The unit was tested at 54 Mbits/sec which uses QAM64. This modulation produces the
highest RF Peak-to-Average ratio (PAR) and therefore represents the worst case
conditions for regulatory testing. The EUT transmits at two ports simultaneously while
the third one is disabled by embedded software.

25 Technical Specifications of the EUT

Manufacturer: Solectek Corporation
Operating Frequency: 5745 MHz to 5805 MHz in the 5725-5850 MHz Band
Rated Power: 51.414 mW
Modulation: 802.11a (OFDM)
Antenna Data: CUSHCRAFT Corporation SQ5153WP
3 dBiat 5.150 to 5.875GHz
Antenna Connector: SMA (F)
Power Source: 37.5VDC
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25 Block Diagram

EUT - Solectek 5GHz MRS Wireless
System

Antenna Assy

L]

i

L]

i

:

L]

;

E 37.5VDC :
: :
: :
. DC Cable H
: 1
: RG213/U Coax Cable :
H (Two ports are transmitting, one is off) '
: .
= s
: ]
i ;
! 1]
i ;
: :
: ]
: :
: :
: i CAT 5 cable
- »
: DC Power Supply :
' (37.5VDC) '

Not to Scale

Objects may not represent actual image of original
equipments

Laptop used only to change channel via
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DEVICE

MANUFACTURER
MODEL #
SERIAL #

POWER CABLE

Antenna Assy

Solectek

Assy model number not
available during testing ( 3
Cushcraft SQ5153WP12SMF
5.150-5.875 Wide-Band Ceiling
Mount Squint Antenna)

KOI C13515G01 OCDR (Assy)

NA

Coax Cable (x3)

Rockbestos
Surprenant (2m, Type N,
straight and elbow male)

NA

Laptop IBM DC cable from AC
2647-CU5 adapter
78-YX43W 01/02

AC Adapter for Laptop IBM 0.8m, unshielded,
08K8205 IEC type, 18AWGxX2
11S08K820421729V049YF6D
Rev. 12

Ethernet Cable

ELECOM Laneed
3m CAT5e 24AWG with custom
connector to adapt to EUT

NA

DC Power Supply

Goldtool
DPS-5050
L1507013614

1.2m, unshielded,
IEC type, 18AWGX2
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Section 3: Test Conditions

3.1  Specifications
The apparatus was assessed against the following specifications:
FCC Part 15 Subpart C, 15.247

Operation within the bands 902-928 MHz, 2400-2483.5 MHz,
5725-5850 MHz and 24.0-24.25 GHz bands.

3.2 Deviations From Laboratory Test Procedures

No deviations from Laboratory Test Procedure

3.3 Test Environment

All tests were performed under the following environmental conditions:

Temperature range . 18.0-240C

Humidity range : 14-68%

Pressure range . 86-106 kPa

Power supply range . +/- 1% of rated voltages
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3.4 Test Equipment
Nemko Serial Cal Due
ID Device Manufacturer Model Number Cal Date Date
N149 Environmental Chamber | Cincinnati Sub-Zero | ZPHS-32-2-2-H/AC ZP0552665 5/30/2007 | 5/302008
317 Preamplifier HP 8449A 2749A00167 2/9/2007 02/09/08
110 Antenna, LPA Electrometrics LPA-25 1217 12/18/2006 | 12/18/07
114 Antenna, Bicon EMCO 3104 2997 12/20/2006 | 12/20/07
529 Antenna, DRWG EMCO 3115 2505 8/27/2007 | 08/27/08
898/899 | EMI Receiver & filter set HP 8546A 3625A00348 1/18/2007 | 01/18/08
835 Spectrum Analyzer Rohde & Schwarz RHDFSEK 829058/005 6/20/2007 6/20/08
989 Harmonic Mixer Hewlett Packard 11970U 2332A00116 Verified
984 Pyramidal Horn Millitech SGH-19-RP000 50704 Verified
837 Preamplifier Spacek Labs Inc. SLK-35-3 N/A Verified
838 Preamplifier Spacek Labs Inc. SLKa-354 3M13 Verified
625 Antenna,Horn EMCO 3116 9611-2325 Verified
983 Preamplifier KTL Dallas Inc 22837-493 N/A Verified
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Section 4: Observations

4.1 Modifications Performed During Assessment

Clause 15.209(a) Radiated Emissions (General Requirements)

Added Fair Rite 2631665702 along side of the DC supply line inside the EUT.
Using one ferrite with 2 (two) loops yielded the same result as using 2 (two)
ferrites with one loop each. During testing, the configuration of the DC cable
inside the EUT prevented the use of single ferrite with two loops. The single
ferrite configuration however was verified outside the EUT

4.2 Record Of Technical Judgements

No technical judgements were made during the assessment.

4.3 EUT Parameters Affecting Compliance

The user of the apparatus could not alter parameters that would affect compliance.

4.4 Test Deleted

No Tests were deleted from this assessment.

45 Additional Observations

There were no additional observations made during this assessment.
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Section 5: Results Summary

This section contains the following:

FCC Part 15 Subpart C and Subpart E: Test Results

The column headed “Required” indicates whether the associated clauses were invoked

for the apparatus under test. The following abbreviations are used:

N
Y

No: not applicable / not relevant
Yes: Mandatory i.e. the apparatus shall conform to these test.

N/T  Not Tested, mandatory but not assessed. (See section 4.4 Test deleted)

The results contained in this section are representative of the operation of the apparatus
as originally submitted.

5.1 FCC Part 15 Subpart C and Subpart E: Test Results

Part 15 Test Description Required Result
15.247(b)(3) Maximum peak output power of systems using digital Y Pass
modulation in the 902-928 MHz, 2400-2483.5 MHz, and

5725-5850 MHz bands
15.209 (a) Radiated Emissions Limits (General Requirements) Y Pass
15.247(a)(2) Minimum 6dB RF Bandwidth Y Pass
15.247 (d) Out-of-band Emissions Y Pass
15.247(e) Power Spectral Density for Digitally Modulated Devices Y Pass
15.207 Transmitter and Receiver AC Power Lines Conducted N

Emission Limit
15.205 Restricted Band of Operation Y Pass
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Appendix A: Test Results

Clause 15.209(a) Radiated Emissions (General Requirements)

(a) Except as provided elsewhere in this subpart, the emissions from an intentional radiator shall not
exceed the field strength levels specified in the following table:

Frequency (MHz) Field Strength (uV/meter) Measurement Distance (meter)

0.009-0.490 2400/F (kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 3
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

15.247 (d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz tandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power limits.
If the transmitter complies with the conducted power limits based on the use of RMS averaging over a
time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in Sec.
15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined in
Sec. 15.205(a), must also comply with the radiated emission limits specified in Sec. 15.209(a) (see Sec.
15.205(c)).

Test Conditions:

Sample Number: MRS Temperature: 18.0°C

Date: Oct. 30, 2007 Humidity: 68 %

Modification State: High Channel Tester: FSCustodio
Laboratory: SOATS

Test Results:
EUT Complies. See Attached Plots.

Additional Observations:
The Spectrum was searched from 30MHz to the 10" Harmonic.
There are no emissions found that do not comply to the restricted bands
defined in FCC Part 15 Subpart C, 15.205 or Part 15.247(d). The EUT
(Antenna Assy) was measured on three orthogonal axes. Measurements
below 1GHz were performed at 3m with a Quasi-Peak detector while Peak
detector with duty cycle correction will be used above 1GHz, however no
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relevant spurious emissions were measured above 1GHz. RBW and VBW
above 1GHz is 1MHz while bandwidth setting will be set to encompass the
entire EBW of signal to be measured. Investigations above 1GHz were
made at 3 meters.
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Radiated Emissions 30 MHz to 10" Harmonic

Math: Corrected Reading = Max of Vertical or Horizontal measured + Antenna Factor + Cable Loss — preamplifier (if
used).

CR/SL Dif = Limit — Corrected Reading. Pass if result is negative.

24.7=139+10.1 + 0.7 — (0) no preamp required.

24.7-40=-15.3

Radiated Emissions Data

Job #: 8189-1 Date : _10-30-07 Page 1 of _1
NEX #: 94814 Time: 11:00AM
Staff: FSC
Client Name : Solectek EUT Voltage : 37.5VDC
EUT Name : MRS EUT Frequency :
EUT Model # : Phase:
EUT Serial # : NOATS
EUT Config. : Transmitting @ Channel 149 SOATS X
Distance < 1000 MHz:
Distance > 1000 MHz: 3m

Specification : CFRA47 Part 15, Subpart B, Class B
Loop Ant. #: NA Quasi-Peak RBW: 120 kHz |
Bicon Ant.#: 114 Temp. (°C) : 18 Video Bandwidth 300 kHz
Log Ant.#: 110 Humidity (%) : 68 Peak RBW: 1 MHz
DRG Ant. # NA Spec An.#: 899/898 Video Bandwidth 3 MHz
Dipole Ant.#: NA Spec An. Display #:__899/898 Average RBW: 1 MHz
Cable LF#: SOATS QP #: _899/898 Video Bandwidth 10 Hz
Cable HF#: NA PreSelect#: NA Measurements below 1 GHz are Quasi-Peak values, unless otherwise stated.
Pl’eamp LF# NA Measurements above 1 GHz are Average values, unless otherwise stated.
Preamp HF# NA

Meas. Meter Meter Det. EUT Ant. Max. Corrected| Spec. | CR/SL | Pass

Freq. Reading Reading Side | Height | Reading | Reading limit Diff. Fail

(MHz) Vertical |Horizontal F/LIR/B m (dBuV) | (dBuV/m) |(dBuV/m)| (dB) Comment

40.69 13.9 8.3 Q F 1.0 13.9 24.7 40.0 | -15.3 | Pass

41.69 11.0 12.9 Q F 1.0 12.9 23.7 40.0 | -16.3 | Pass

43.72 17.7 17.4 Q F 1.0 17.7 28.5 40.0 | -11.5 | Pass

63.15 14.1 5.2 Q F 1.0 14.1 25.7 40.0 | -14.3 | Pass

65.71 21.8 8.0 Q F 1.0 21.8 32.2 40.0 -7.8 | Pass

68.45 15.6 6.0 Q F 1.0 15.6 26.0 40.0 | -14.0 | Pass

130.90 18.9 20.0 Q F 1.0 20 32.0 435 | -11.5 | Pass

224.99 7.2 15.5 Q F 1.0 15.5 27.7 46.0 | -18.3 | Pass

285.00 4.5 7.1 Q F 1.0 7.1 22.7 46.0 | -23.4 | Pass Noise Floor

664.20 6.0 8.8 Q F 1.0 8.8 32.3 46.0 | -13.8 | Pass Ambient Noise
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Bandedge Measurements

RBW 100 kHz Marker 1 [T2 ]
VBW 300 kHz -39.17 dBm

Ref 10 dBm Att 30 dB SW 20 ns 5. 725200000 GHz

10
D1 2. 67| dBm

2_PK D2 -[17. 33 dBm I \
|20 i |

m W,
WWM i)

|- 60
| -70
|- 80
HL
-90
Center 5.745 GHz 10 MHz/ Span 100 Mz
Dat e: 20. DEC. 2007 12:29: 33

Low Channel 5745 MHz Port 1

Frequency line is 5725MHz
Delta from peak to band edge is >40dB
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@ RBW 100 kHz Marker 1 [T2 |
VBW 300 kHz -36.71 dBm
Ref 10 dBm Att 30 dB SWI 20 ns 5. 724600000 GHz
10
D1 2. 11| dBm ,
| 0 A tel
» i
/ |
—- D2 -|17. 89 dBm ] \
|- 30 l/" K
i
Y
|- 40 I
|- 50 [I
-60 et ety
|- 70
|- 80
AL
-90
Center 5.745 GHz 10 MHz/ Span 100 MHz
Dat e: 20. DEC. 2007 12: 26: 48

Low Channel 5745 MHz Port 2

Frequency line is 5725MHz
Delta from peak to band edge is >38dB
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@ - RBW100 kHz Marker 1 [Tl |
VBW 300 kHz 6.13 dBm
Ref 21.1 dBm <At 20 dB - SWI 100 ns 5. 747400000 GHz
20— EHfs$et 1B
10 N
o
LVL
|- 10.

Dl -13.87 dBm \

] ,y/{ PRN

WW&L AN oAl
|- 60
|- 70
HL
Center 5.745 GHz 10 MHz/ Span 100 MHz
Dat e: 28. DEC. 2007 12:01:22

Low Channel 5745 MHz Port 1 and 2

Frequency line is 5725MHz
Delta from peak to band edge is >40dB
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@ RBW 100 kHz Marker 1 [T2 |
VBW 300 kHz 4.50 dBm
Ref 10 dBm At 30 dB SWE 20 ns 5. 798800000 GHz
10 1
DL 4.5 [dBm
o § [
| -10 /
2 PK D2 -[15. 5 dBm I
MAXH .20 .
| - 30 A
40 i) Fw{
50 b |
W\MMJ&.MH
|- 60.
|- 70.
|- 80.
F1
-90
Center 5.805 GHz 10 MHz/ Span 100 MHz
Dat e: 20. DEC. 2007 11:20: 15

High Channel 5805 MHz Port 1

Frequency line is 5850MHz
Delta from peak to band edge is >40dB
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@ RBW 100 kHz Marker 1 [T2 |
VBW 300 kHz 3.53 dBm
Ref 10 dBm At 30 dB SWE 20 ns 5. 802600000 GHz
10 1
D1 3. 53] dBm A 4
| O :
| -10
D2 -{16. 47 dBm \
| 20 y

|30 W ]

A/"W’

Mﬁ“ﬂ |
N

|- 60

|- 70

|- 80

F1

-90

Center 5.805 GHz 10 MHz/ Span 100 MHz
Dat e: 20. DEC. 2007 11:25: 33

High Channel 5805 MHz Port 2

Frequency line is 5850MHz
Delta from peak to band edge is >40dB
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@ - RBW100 kHz MNarker 1 [T1 ]
VBW 300 kHz 6.24 dBm
Ref 21.1 dBm <At 20 dB - SWF 100 ns 5. 803800000 GHz
20— EHfs$et 11+ B
10 .
L
R NIl
T v LVL
|- 10.
D1 -13.[76 dBm

) ’ H\%l | PR
40 ﬁM«M v\h.. .
_ W

|- 60
|- 70
F1
Center 5.805 GHz 10 MHz/ Span 100 MHz
Dat e: 28. DEC. 2007 11:55:50

High Channel 5805 MHz Port 1 and 2

Frequency line is 5850MHz
Delta from peak to band edge is >40dB
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Clause 15.247(a)(2) Minimum 6dB RF Bandwidth

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands. The minimum 6dB bandwidth shall be at least 500 kHz.

Test Conditions:

Sample Number: MRS Temperature: 23.3°C

Date: October 19, 2007 Humidity: 38%

Modification State: Lo/Mid/High Channels Tester: Ferdinand Custodio

Laboratory: Nemko

Test Results:
EUT Complies.

6dB Bandwidth:

One of the antenna port of the EUT was connected to the input of a spectrum
analyzer. Analyzer RES BW was set to 100 kHz. For each RF output channel
investigated, the spectrum analyzer center frequency was set to the channel
carrier. A PEAK output reading was taken, a DISPLAY line was drawn 6 dB lower
than PEAK level. The 6 dB bandwidth was determined from where the channel
output spectrum intersected the display line.

Channel Range

6 dB Bandwidth

Low (5745 MHz) 16.33 MHz
Mid (5765 MHz) 16.38 MHz
High (5805 MHz) 16.23 MHz
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Delta 1t [T2] RBW 100 kHz RF Att 30 oB
@Ref Lvl 0.17 dB VBW 100 kHz
20 dBm 16.33266533 MHz SWT 6.5 ms Unit dBm
20 .
a
10

D|—=-— =

SIS Sl
Y "

-anl
Center 5.745 GHz 2.5 MHz/ Span 25 MHz

Date: 13.5EP.2007 12:D06:31

Low Channel 5745 MHz
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Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810

Report Number: 2007 118189 MIMO FCC

FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
Delta 1 [T2] RBW 100 kHz RF Att 30 dB
Ref Lvl 1.DE dB VBW 100 kHz
20 dBm 16.3B276553 MHz SWT E.5 ms Unit dBm
20
I
10

pl=0t 0 5| dBm

e e L o e i

Yy

-anl
Center 5.7B5 GHz 2.5 MHz/ Span 25 MHz

Date: 13.5EP.2007 12:12:12

Mid Channel 5765 MHz
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11696 Sorrento Valley Road, Suite F, San Diego, CA 92121

Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
Delta t [T2] RBW 100 kHz RF Att 30 dB
Ref Lvl -0.75 dB VBW 100 kHz
20 dBm 16.23246483 MHz SWT 6.5 ms Unit dBm
20
a
10
i GD (g g
21-5.1 M \ﬁ,lWLMN WA/\I N ) |A“AM’mn I WP N1 I
{‘yﬁl I TV \ W“‘]J"M’ v W\N\’)U’VV"\Y\HL/\

-a0l

Center 5.808 GHz 2.5 MHz/
Date: 13.5EP.2007 12:18:04

High Channel 5805 MHz

Span 25 MHz
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11696 Sorrento Valley Road, Suite F, San Diego, CA 92121

Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247

Clause 15.247(b)(3) Maximum peak output power of systems using digital
modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands:
1 Watt. As an alternative to a peak power measurement, compliance with the one Watt limit can be
based on a measurement of the maximum conducted output power. Maximum Conducted Output Power
is defined as the total transmit power delivered to all antennas and antenna elements averaged across all
symbols in the signalling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not include any
time intervals during which the transmitter is off or is transmitting at a reduced power level. If multiple
modes of operation are possible (e.g., alternative modulation methods), the maximum conducted output
power is the highest total transmit power occurring in any mode.

Test Conditions:

Sample Number: MRS Temperature: 18.8°C

Date: December 28, 2007 Humidity: 19%

Modification State: Lo/Mid/High Channels Tester: Ferdinand Custodio
Laboratory: Nemko

Test Method: FCC Public Notice Ref: DA: 02-2138

Measurement Procedure for Peak Transmit Power in U-NII
Bands
Test Results:
EUT Complies.

Conducted Output Power:

Channel Frequency Measured Measured Total Power of
Output Power Output Power EUT (Port 1 +
(W)/Port 1 (W)/Port 2 Port 2)
Low Low (5745 MHz) 17.178 mW 16.845 mw 34.023 mW
Mid Mid (5765 MH2z) 25.020 mW 19.304 mW 44.324 mW
High High (5805 MHZz) 24.842 mW 26.572 mW 51.414 mW

Each of the antenna ports of the EUT was connected to the input of a spectrum
analyzer. The transmission pulse duration (“T”) over which the transmitter is on
and transmitting at its maximum power control level is measured at 401us (see
attached table). RBW is set to 1IMHZ. Span was set to encompass the entire
bandwidth (EBW) of the signal. Since sweep time is greater than T and the EBW
is greater than the largest available RBW, the method for measuring the output
power will be video averaging with max hold.:

Set sweep trigger to “free run”

Set VBW to = 1/T = 5kHz
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Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247

Use linear display mode

Use peak detector mode

Set max hold

Allow max hold to run for 60 seconds

Measure power by integrating the spectrum across the 26 dB EBW
using the spectrum analyzer’s band power measurement function.
Repeat measurement by varying input voltage to 85% and 115% of
nominal.

During these measurements, only the worst cases are reported.

RBW 1 MHz RF Att 10 dB
Ref Lvl VBW 1 MHz

0 dBm SHT 10 ms Unit dBm
0

20 dB|Offset

-0

-1D

-15

-2D

=23

-60L |
Center 5.745 GHz 1 m&s

Date: 18.5EP.2007 16:57:32

The transmission pulse duration (“T”) over which the transmitter is on and
transmitting at it's maximum power control level = 401us
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11696 Sorrento Valley Road, Suite F, San Diego, CA 92121

Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
* RBW1 Mz Marker 1 [T1 ]

@ « VBW 3 kHz 3. 00 dBm

Ref 4 dBm « Att 40 dB ~ SWI 100 s 5. 743240000 GHz

4 1

| 3

| >

1
B |o
VI EV I

| -2

|- 4

- 6

16 / m rm

D1 -23 11 dBm
1 LV A—
Center 5.745 GHz 8 MHz/ Span 80 MHz PRN

Tx Channel
Bandw dt h 20 MHz

Power 17.178 mw

Dat e: 20. DEC. 2007 17:28:49

Low Channel Port 1
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11696 Sorrento Valley Road, Suite F, San Diego, CA 92121

Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
+« RBW1 Mz Marker 1 [T1 ]

% * VBW 3 kHz -50. 10 dBm

Ref 4 dBm * ALt 40 dB «~ SWI 100 ns 5. 744200000 Gz

4

| 3 Iy

B WYLy

1
0
-1

| -2

[ -4

[ -6 T

| -16 / 1

Ny -22 1 dBm e

Center 5. 745 GHz 8 MHz/ Span 80 MHz PRN

T Channel

Bandwi dth 20 M Power 16. 845 mw
Dat e: 20. DEC. 2007 16: 05: 15

Low Channel Port 2
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Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
+« RBW1 Mz Marker 1 [T1 ]

@ * VBW 3 kHz 2.69 dBm

Ref 5 dBm * ALt 40 dB «~ SWI 100 ns 5. 766440000 Gz

5

| 4 i

-3 {

2
1
0

| -1

|- 3 1

-5 1]

- D1 -21 41 dBm (10 |

P TR Al | | VAW

Center 5. 765 GHz 8 MHz/ Span 80 MHz PRN

T Channel

Bandw dth 20 M Power 25.020 mw
Dat e: 20. DEC. 2007 17:24:25

Mid Channel Port 1
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Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810

Report Number: 2007 118189 MIMO FCC

FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
+ RBW1 Mtz Marker 1 [T1 ]
« VBW 3 kHz 3.47 dBm
Ref 4 dBm * At t 40 dB + SWI 100 ns 5.761960000 GHz
4 v
| 3 i)
| >
1
0 1
-1 |
| -2 |
4
5 /;
16 “
D -22 |53 dBm | |
—"al | W ll\"'m—
Center 5. 765 GHz 8 Miz/ Span 80 Mz PRN
Tx Channel
Bandwi dt h 20 MHz
Power 19. 304 mw
Dat e: 20. DEC. 2007 16:09: 48

Mid Channel Port 2
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Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
RBW1 Mz Marker 1 [T1 ]

@ + VBW 3 kHz 4.37 dBm

Ref 6.9 dBm * At t 40 dB SW 70 ns 5.801960000 GHz

6. 9

| 5. 9

4. 9 1

[ 3. 9 X
P3 Ad
B MRS

0. 9 A H THR

1.1 i I

ch i

R T T ad IHAN

Center 5. 805 GHz 8 MHz/ Span 80 MHz PRN

T Chf';m nel

Bandw deh 23 M Power 24.842 mw
Dat e: 28. DEC. 2007 11:10: 53

Nominal Voltage High Channel Port 1
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Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
RBW1 Mz Marker 1 [T1 ]
@ « VBW 3 kHz 5.17 dBm
Ref 7 dBm * At t 40 dB + SWI 100 ns 5. 799400000 GHz
7
N : =
| 5 A
4 A
| 3
2
1
!
| -1 I
[ -3 I
|13 ”
DI -20 183 dBm [ 1N
vl || RN
Center 5. 805 GHz 8 MHz/ Span 80 MHz PRN
T Chf':mnel
Bandw deh 22 M Power 26.572 mw
Dat e: 27. DEC. 2007 17: 36: 02

Nominal Voltage High Channel Port 2

Page 33 of 63



11696 Sorrento Valley Road, Suite F, San Diego, CA 92121
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Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
+« RBW1 Mz Marker 1 [T1 ]

@ * VBW 3 kHz 5.83 dBm

Ref 7 dBm * ALt 40 dB «~ SWI 100 ns 5. 798600000 Gz

7 1

| 6

5

o T
1 3 |
2 I

1 |

1 I

[ -3 3 T

|13 ’}

D1 -20 117 dBm A bl N
= 1 -
Center 5. 805 GHz 8 MHz/ Span 80 MHz PRN

Tx Channel

Bandw dth 24 M Power 25.931 mw

Dat e: 27. DEC. 2007 17:32:18

85% Nominal Voltage High Channel Port 2
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Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247

+ RBW1 Mz
* VBW 3 kHz
Ref 6.9 dBm

~ Att 40 dB SWI 70 ns

Marker 1 [T1 ]
4.84 dBm
5.798120000 GHz

=~
=9

T
Now
©O©O © © ©©

T
-
S

|--13. 1

D1 -21 e dBm \

Center 5. 805 GHz 8 MHz/

Tx Channel
Bandw dt h 23 Mz PO\NeI’

Dat e: 28. DEC. 2007 11:08:37

115% Nominal Voltage High Channel

Span 80 MHz PRN

25.469 mw
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11696 Sorrento Valley Road, Suite F, San Diego, CA 92121

Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247

Clause 15.247(d) Spurious Emissions (RF Antenna Conducted Test)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this paragraph
shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in §15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must
also comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

Test Conditions:

Sample Number: MRS Temperature: 23.3°C

Date: December 21, 2007 Humidity: 38%

Modification State: Lo/Mid/High Channels Tester: Ferdinand Custodio
Laboratory: Nemko

Test Results:
EUT Complies.
See Attached Plots.

The transmitter output ports were connected to the spectrum analyzer via a low
loss cable. RBW was set to 100kHz and VBW to 300kHz with suitable frequency
span and sweep time set to auto. Detector function is Peak with Max Hold.

For this test, the limit will be 30dB (worst case) below the highest level of the
desired power within the band. The EUT was investigated for spurious emission
on Low, Mid and High channels, Port 1, Port 2 and aggregated through a
combiner. Results are similar and only worst case presented.
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Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247

Low Channel Port 1 (5745 MHz)

REU 100 kHz RF Att 20 oB
Ref LvL VBU 300 kHz
11 dBm 84T 243 ns Unit dBn
11 —
[T B|dFFaet -
(2 dBn
F3T. 12 pBW
-7
-80
-8
Start 30 NMHz 97 HHz/ Stop 1 BHz
Dmim: 21_DEC.2007 DB:27:B2
RBW 100 kHz RF ALt 20 dB
Ref Lvl VBW 300 kHz
11 dBm SAT 1B Unit dBn
11
ﬁ E E?TBBt -
OpT—=TT o
-10
-20

-T—7 3T, 12 fon

-40

-50

-E1

-70

-B9

Start 1 GHz 400 MHz/ Btop B GHz
Date: 21.DEC.2007 DBB:2B:36
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Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
® RBW 10D KHz RF Att 20 oB
Raf Lvl VBl 300 kHz
11 oOBn SWT 250 n3g untt oBm
T Drreet

E!—Ul =1,[TZ2 aBm

'm—uz SELATA =Ly

|

Start B GHz 100 MHz/ Stap 8 GHz
Date: 21.DEC.2007 09:26:58

RBU 100 kHz RF Att 20 B

Ref Lvi VBU 30D kHz
11 &Bm ENT 2B s Unit dBm
11

I dB| DIToot

o —T.[TZOBm

-10

-20

=30 Tt Em

-40

-asi

Start & GHz 1 GHz, Stap 16 GHz
Date: 21.DEC.2007 09:29:18
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Nemko USA, In

FCC ID: KA358MRS1

C.

@Ref Lvl

11 &Bm

-10f

1l

11696 Sorrento Valley Road, Suite F, San Diego, CA 92121
Phone (858) 755-5525 Fax (858) 452-1810

Report Number: 2007 118189 MIMO FCC
Specification: FCC Part 15 Subpart C, 15.247

RBU 10D kHz RF Att 20 B
VBU 30D kHz
BNT 2.7 =m Unlt dBm

=20

=30 T Em

-40

-8B

Start

Date:

@ Ret Lv

16 EHz
21 .DEC.2007

L

11 dBn

1.05 GHz/ Stbp 26.5 EHz
09:30:03

RBN 100 kHz RF Att 20 dB
VBN 300 KHz
BAT 3.4 Unlt dBm

T doB] Offeet

Ior=Tjrz oW

112

—aﬂl_uz
-0

—EI]|
-0

Stert
Date:

26.5 GHz

1.35 BHz/ Stop 40 GHz

21.DEC.2007 09:30:-54
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Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810

Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247

Low Channel Port 2 (5745 MHz)

RBN 100 kHz RF Att 20 dB
Ref Lvl VBN 300 kHz
11 dBn BIT 245 na UntLt dBm
14 e
I_D11 dB[Offaet 5
1 2.0p dBm
o
-10}
—2nf
—D2 [-27.91 HBn
—3I]|
-0
-50
||| TN | N TuVa LN VP IFES S I TV T PTSH T AT Y AW, BT VTETI LY
-0
-an
-4
Stert 30 MHz 97 MHzs Stop 1 GHz
Date: 21.DEC.2007 0O9:16:22
RBU 100 kH=z RF Att 20 dB
ReT Lvi VEBW 300 KHz
11 dBn SUT 18 unlt dBn
11
T1 gB|OfTset 5
| D1 2.08 dBm
-1
2
——>D2 [-27.91 EBn
-3
i
-8
|
|
Start 1 GBHz 44D MHz/ Stop 5 EHz
Date: 21 .DEC.2007 0O9:17:09
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Nemko USA, Inc.

FCC ID: KA358MRS1

@Ref Lvi

11696 Sorrento Valley Road, Suite F, San Diego, CA 92121
Phone (858) 755-5525 Fax (858) 452-1810

Report Number: 2007 118189 MIMO FCC
Specification: FCC Part 15 Subpart C, 15.247

RBU 10D KHz RF Att 20 dB
VBU 300 kHz

11 dBm BUT 26D ms Uit dBm
1 | e
IT dB[ 0¥ f=sel 5
I:I_D] 2.0 dBm
-10
=20
—D2 |-27.81 HBn
-3l
-40
-5l
~a0
=70
-ai
-8
Siert S BHz 100 MHz/ Stop & BHz
Date: 21.DEC.2007 0O9:15:33

@

RBW 100 kHz RF Att 20 B

ReF Lvl VBW 300 kHz
11 dBn SUT 2.5 = Umit Bn
11 —
11 dB[OfF=et =
G—Dl 2.0p dBm
-10
-20
—->D2 |-27.91 HBm
-0
-40
-50
-B0
-7
-BO
-B9
Stert B GHz 1 EHz/ Stop 18 EHz
Date: 21.DEC.2007 09:1A4:06
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FCC ID: KA358MRS1

@Ref Lvl

11696 Sorrento Valley Road, Suite F, San Diego, CA 92121
Phone (858) 755-5525 Fax (858) 452-1810

Report Number: 2007 118189 MIMO FCC
Specification: FCC Part 15 Subpart C, 15.247

RBU 100 kHz RF Att 20 dB
VBU 300 kHz

11 dBn SUT 2.7 9 unlt dBn
11
11 dB[UfTset .
D1 2.08 dBm
-1
-2
—>D2 |-27.91 [@Bn
-3
-5
-5
-4
a9
Start 16 GHz 1.05 GHz/ Stap 26.5 EHz
Date: 21.DEC.2007 09:18:11
RBN 100 kHz RF Att 20 dB
Raf Lvl VBN 300 kHz
11 dBm SWT 3.4 8 Unit dBm
1
11 dB| Offaest
a
E_Dl 2.08 obm
-10
-20
—>D2 [-27.91 HBm
-2
-40 - oy
-0
=)
-7
-B0
-B4
Start 26.5 GHz 1.35 GHz, Stap 40 [Hz

Date:

21.DEC.2D007 D3

120:36
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Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247

Low Channel Port 1 and Port 2 Aggregated through a combiner (5745 MHz)

RBH 100 kHz RF Att 20 dB
@Rnf Lvl VBN 30D kHz
11 dBm SWT 50D ms Un1t dBm
1
12,3 @8 Orfest &
Ol=pt—fr—f7oEm
-10
-
_sgl—=02 123,02 HEn
-40
-B0
[ | S
-70
-B0
-B3
Start 30 NHz 97 MHz, Stop 1 [Hz
Date: 21.DEC.2007 10:47:40
RBU 100 kHz RF Att 20 dB
Ref Lvi VBEH 300 kHz
11 dBm ST 1s Unlt dBm
11 —
123 PB Offett %
U=prt—=t=7—dBm
-10}
=20}

_agb—=02 F-25.02 WBm

-40¢

-B0

-aa}

-7a}

-Blt

Start 1 EHz 400 MHz/ Stap 5 BHz
Date: 21.DEC.2007 11:06:13
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Nemko USA, Inc.

FCC ID: KA358MRS1

®

11

ReF Lvl
11 dBm

11696 Sorrento Valley Road, Suite F, San Diego, CA 92121
Phone (858) 755-5525 Fax (858) 452-1810

Report Number: 2007 118189 MIMO FCC
Specification: FCC Part 15 Subpart C, 15.247

RBH 100 kHz RF ALtt 20 B
VBN 300 kHz
SUT 500 ns Unit Bn

175 gB Of Fekt

UL =0 |r abnm

-20

-0

—=>D2 -29.02 HBm

-40

-50

-B0

-7

-BO

-Bd

Date:

@

11

Start B GHz
21 _DEC.2007

ReF Lvl
11 dBn

10:4E6:4B

100 MHz- Stop 8 EHz

RBW 100 kHz RF Att 20 B
VBW 300 kHz
SUT 2.5 = Umit B

12.3 (B Qffop

|

U U Tom

-20

-0

——D2 -29.02 HBm

-40

-50

-B0

-7

_&g

Date:

Stert B GHz
21.DEC. 2007

10:49:34

1 EHz/ Stop 18 EHz
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Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
@ RBN 10D kHz RF Att 20 oB
Ref Lvl VBH 300 kHz
11 dém SNT  2.75  Unit dBm

11

T2.3 [0 Offsht

m—Ul =U.|r T

TDZ 29,02

~7
-ant
-8
Start 16 GHz 1.05 GHz/ Stop 26.5 BHz
Date: 21.DEC.2007 1DO:-50:27
RBN 100 kHz RF ALt 20 B
ReF Lvl VBN 300 kHz
11 dBm SUT d4 = Unit Bn

11

123 fB Off=ft

n—IJl =U_|r abmw

-20

_on—>D02 -29.02 dbm

—40 o [

-a0

-7

-BO

-B9

Start 268.5 GHz 1.36 EHzr Step 40 EHz
Date: 21.DEC.2007 10:53:14
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Nemko USA, Inc.

FCC ID: KA358MRS1

11696 Sorrento Valley Road, Suite F, San Diego, CA 92121
Phone (858) 755-5525 Fax (858) 452-1810

Report Number: 2007 118189 MIMO FCC
Specification: FCC Part 15 Subpart C, 15.247

Clause 15.247(e) Power Spectral Density for Digitally Modulated Devices

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of
paragraph (b) of this section. The same method of determining the conducted output power shall be used

to determine the power spectral density.

Test Conditions:

Sample Number: MRS Temperature: 18.8°C

Date: December 28, 2007 Humidity: 19%

Modification State: Lo/Mid/High Channels Tester: Ferdinand Custodio
Laboratory: Nemko

Test Results:
EUT Complies.

Using PSD option 1. Positive peak max hold detector, RBW 3kHz, VBW > RBW,
sweep time = span / 3 kHz, zoom in on the peak in a 1.5 MHz span, set the
sweep time to 1500/3 = 500 seconds, set marker peak upon completion of
sweep, record spectral plot. Measured the PSD at each antenna port and
calculated the total PSD by summing the measured PSD’s in terms of linear
power units. *If the lesser output was equal to the greater output, combined
power would be 6 dB higher and this theoretical level also complies.

Chan. | Channel | Port 1RF | Port 2 RF Total PSD Total PSD Max. PASS/
Freq. Power Power (Linear Power (Linear Limit FAIL
(MH2z) Levelin Level in - sum) Power - (dBm)
3KHz 3KHz BW mwW sum)
BW dBm
LO 5745 -11.21 -12.29 -6.29* Pass
0.076 0.059 0.135 mW -8.71 Pass
mwW mwW
MID 5765 -9.10 -9.10 -3.10* 8 Pass
0.123 0.123 0.246 mW -6.09 8 Pass
mw mw
HIGH 5805 -0.04 -9.60 -3.60* 8 Pass
0.125 0.110 0.234mW -6.30 8 Pass
mw mw
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Report Number: 2007 118189 MIMO FCC

FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247

» RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -12.11 dBm
Ref 0 dBm * ALt 20 dB SW 2.25 s 5. 751320000 Gz
(0] O fset 102 dB
|10 1
B | | il
| 20 I L ‘v .{II LA 8| P I
il ; il
|- 30 & dill
ap IJ [
?1 J PRN
H' .-
b n
|} i J“
J “« VA J§ v iq,nl,.}lk<qu., | \4,«4 'JL
|- 80
|- 90
-100
Center 5.745 GHz 2 MHz/ Span 20 Mz
Dat e 28. DEC. 2007 12:19:27

Low Channel 5745 MHz
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Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
@ - RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -11.21 dBm
Ref 0 dBm ~Att 20 dB ~ SWI 500 s 5. 751260000 GHz
o Ofget 10]2 dB i
| 10 -
P i it
A 1T ] f
LVL
|- 30
|- 40
PRN
|- 50
|- 60
|- 70
|- 80
|- 90
-100
Center 5.75132 GHz 150 kHz/ Span 1.5 M1z
Dat e: 28. DEC. 2007 12: 30: 04

Low Channel Port 1 zoomed in on the peak
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Nemko USA, Inc.

FCC ID: KA358MRS1

11696 Sorrento Valley Road, Suite F, San Diego, CA 92121
Phone (858) 755-5525 Fax (858) 452-1810

Report Number: 2007 118189 MIMO FCC
Specification: FCC Part 15 Subpart C, 15.247

« RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -12.29 dBm
Ref 0 dBm < Att 20 dB « SWI 500 s 5. 750924000 GHz
o Ofg$et 10]2 dB i
|10 1
i S
s A . A %&w
“U LVL
|30
|40
PRN
|50
|60
|70
Y
Y
-100

Center 5.75132 GHz

Dat e: 28. DEC. 2007

150 kHz/ Span 1.5 M1z

12:39: 36

Low Channel Port 2 zoomed in on the peak
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11696 Sorrento Valley Road, Suite F, San Diego, CA 92121

Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
% RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -10. 42 dBm
Ref 0.9 dBm Att 20 dB SWF 500 s 5. 750657000 GHz
0 offset Tir—dB
1
| - 10
| 5o
|- 30
|- 40
- 50
- 60
|- 70
|- 80
|- 90
Center 5.75132 GHz 150 kHz/ Span 1.5 Mz
Dat e: 28. DEC. 2007 12:51: 57

Low Channel Port 1 and 2 aggregated through a combiner
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11696 Sorrento Valley Road, Suite F, San Diego, CA 92121

Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
@ « RBW3 kHz Marker 1 [T1 ]
VBW 10 kHz -9.15 dBm
Ref 0.9 dBm LAt 20 dB SWF 2.25 s 5. 761560000 GHz
0 UOT3El I T 10D
1
|10 A4

LVL

PRN

Center 5.765 GHz 2 MHz/ Span 20 Mz

Dat e: 28. DEC. 2007 12:53:56

Mid Channel 5765 MHz
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Nemko USA, Inc.

FCC ID: KA358MRS1

Ref 0 dBm

11696 Sorrento Valley Road, Suite F, San Diego, CA 92121
Phone (858) 755-5525 Fax (858) 452-1810

Report Number: 2007 118189 MIMO FCC
Specification: FCC Part 15 Subpart C, 15.247

« RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -9.10 dBm
« At t 20 dB « SWI 500 s 5. 761209000 GHz

o Ofset 10({2 dB

1

LVL

PRN

|-90

-100

Center 5.76156 GHz

Dat e: 28. DEC. 2007

150 kHz/ Span 1.5 M1z

13: 54: 57

Mid Channel Port 1 zoomed in on the peak
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11696 Sorrento Valley Road, Suite F, San Diego, CA 92121

Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810

FCC ID: KA358MRS1

Ref 0 dBm

Report Number: 2007 118189 MIMO FCC
Specification: FCC Part 15 Subpart C, 15.247

RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -9.10 dBm
At t 20 dB SWI 500 s 5. 762262000 GHz

0o Ofset 10/

2 dB
1

- 90

-100

Center 5.76156 GHz 150 kHz/ Span 1.5 M1z

Dat e: 28. DEC. 2007 13:43:21

Mid Channel Port 2 zoomed in on the peak
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11696 Sorrento Valley Road, Suite F, San Diego, CA 92121

Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
@ RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -8.42 dBm
Ref 0.9 dBm Att 20 dB SWF 500 s 5. 761266000 GHz
[0] UT3Hel L1 1T 0b
il
| -10 4|t " N {
L
[ 50
|- 30
| - 40
|- 50
|- 60
|- 70
|- 80
|- 90
Center 5.76156 GHz 150 kHz/ Span 1.5 M1z
Dat e: 28. DEC. 2007 13: 24: 26

Mid Channel Port 1 and 2 aggregated through a combiner

Page 54 of 63



Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
Specification: FCC Part 15 Subpart C, 15.247

11696 Sorrento Valley Road, Suite F, San Diego, CA 92121

Nemko USA, Inc.

FCC ID: KA358MRS1

Marker 1 [T1 ]

*» RBW 3 kHz

-9.29 dBm

5. 799720000 GHz

VBW 10 kHz

20 dB SWr 2.25 s

« At t

0 dBm

Ref

LVL
PRN

10J2 dB

O fset

(0]

| -10
20

-100

Span 20 Mz

/

MHz

Center 5.805 GHz

14:01: 26

28. DEC. 2007

Dat e:

High Channel 5805 MHz
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11696 Sorrento Valley Road, Suite F, San Diego, CA 92121

Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
@ - RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -9.04 dBm
Ref 0 dBm ~Att 20 dB ~ SWI 500 s 5. 799066000 GHz
o Ofget 10]2 dB i
1
| 10_Y
R T T i
|20
LVL
|- 30
|- 40
PRN
|- 50
|- 60
|- 70
|- 80
|- 90
-100
Center 5.79972 GHz 150 kHz/ Span 1.5 M1z
Dat e: 28. DEC. 2007 14: 20: 25

High Channel Port 1 zoomed in on the peak
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Nemko USA, In

FCC ID: KA358MRS1

Ref 0 dBm

11696 Sorrento Valley Road, Suite F, San Diego, CA 92121
C. Phone (858) 755-5525 Fax (858) 452-1810

Report Number: 2007 118189 MIMO FCC
Specification: FCC Part 15 Subpart C, 15.247

RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -9.60 dBm
At t 20 dB SWI 500 s 5. 800266000 GHz

o Ofget 10]2 dB i
1

|-90

-100

Center 5.79972 GHz 150 kHz/ Span 1.5 M1z

Dat e: 28. DEC. 2007 14:10: 38

High Channel Port 2 zoomed in on the peak
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11696 Sorrento Valley Road, Suite F, San Diego, CA 92121
Nemko USA, Inc Phone (858) 755-5525 Fax (858) 452-1810

Report Number: 2007 118189 MIMO FCC

FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247
« RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -6.78 dBm
Ref 1.9 dBm - Att 20 dB ~ SWI 500 s 5. 799642000 GHz
[0__ O fdet  12]1 dB i
1
A
| N I Tl I ' i
w
- 20
LVL
- 30
- 40
PRN
- 50
- 60
L -70
- 80
- 90
Center 5.79972 GHz 150 kHz/ Span 1.5 M1z
Dat e: 28. DEC. 2007 14:30: 35

High Channel Port 1 and 2 aggregated through a combiner
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11696 Sorrento Valley Road, Suite F, San Diego, CA 92121

Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247

Clause 15.31(e) Supply Voltage Variation

(e) For intentional radiators, measurements of the variation of the input power or the radiated signal level of the
fundamental frequency component of the emission, as appropriate, shall be performed with the supply voltage varied
between 85% and 115% of the nominal rated supply voltage. For battery operated equipment, the equipment tests
shall be performed using a new battery.

Test Conditions:

Sample Number: MRS Temperature: 23.3°C

Date: October 19, 2007 Humidity: 38%

Modification State: Lo/Mid/High Channels Tester: Ferdinand Custodio
Laboratory: Nemko

Test Results:
EUT Complies

Transmit output power was measured (please see test results under Clause
15.247(b)(3) Maximum peak output power of systems using digital modulation in
the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands) while supply
voltage was varied from 31.875 VDC to 43.125 VDC (85% to 115% of the
nominal rated supply voltage). No measurable change in transmit output power
was observed.
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11696 Sorrento Valley Road, Suite F, San Diego, CA 92121

Nemko USA, Inc. Phone (858) 755-5525 Fax (858) 452-1810
Report Number: 2007 118189 MIMO FCC
FCC ID: KA358MRS1 Specification: FCC Part 15 Subpart C, 15.247

Appendix B: Measurement Threshold of Sensitivity from 30MHz
to 40GHz

Noise floors from 30MHz to 40GHZ were measured to show minimum level that
can be detected during Radiated Emission testing. Points were chosen to
represent the entire band, these measurements account all cable losses,
amplifier gain and antenna factors.

San Diego Headquarters:
N e m ko 11696 Sorrento Valley Rd.
San Diego, CA 92121
Tel: (858) 755-5525
NEMKO USA, Inc. Fax: (858) 452-1810
Radiated Emissions Data
Job #: 8189-1 Date: _1/2/2008 Page 1 of _1_
NEX #: 94814 Time : 8AM
Staff: FSC
Client Name : Measurement threshold of sensitivity EUT Voltage :
Range : 30MHz to 200MHz EUT Frequency :
Phase:
NOATS
SOATS X
Distance < 1000 MHz:
Distance > 1000 MHz: 3m
Specification : CFRA47 Part 15, Subpart B, Class B
Loop Ant. #: NA Quasi-Peak RBW: 120 kHz_|
Bicon Ant.#: 114 Temp.(°C): __20 Video Bandwidth 300 kHz
Log Ant.#: 110 Humidity (%) : 14 Peak RBW: 1 MHz
DRG Ant. # NA Spec An.#:_899/898 Video Bandwidth 3 MHz
Dipole Ant.#: NA Spec An. Display #:__899/898 Average RBW: 1 MHz
Cable LF#: SOATS QP # _899/898 Video Bandwidth 10 Hz
Cable HF#: NA PreSelect#: NA Measurements below 1 GHz are Quasi-Peak values, unless otherwise stated.
Preamp LF#: NA Measurements above 1 GHz are Average values, unless otherwise stated.
Preamp HF# NA
Meas. Meter Meter Det. EUT Ant. Max. Corrected Spec. CR/SL | Pass
Freq. Reading Reading Side Height Reading Reading limit Diff. Fail
(MHz) Vertical | Horizontal F/L/R/B m (dBuV) (dBuV/m) | (dBuV/m)| (dB) Comment
31.77 16.8 Q 1.0 16.8 29.3 40.0 | -10.7 | Pass Ambient Noise
89.99 16.3 Q 1.0 16.3 25.0 435 | -18.5 ] Pass Ambient Noise
109.80 6.7 Q 1.0 6.7 20.5 435 | -231 ] Pass Noise Floor
138.70 7.1 Q 1.0 7.1 19.3 43.5 | -24.2 | Pass Noise Floor
163.50 8.4 Q 1.0 8.4 24.3 435 | -19.2 | Pass Noise Floor
195.60 9.0 Q 1.0 9 27.0 43.5 | -16.5 ] Pass Noise Floor

Sample Computation: Antenna factor @ 195.6 is 16.5, cable loss is 1.5
(9+16.5+1.5=27)
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Nemko USA, Inc.

FCC ID: KA358MRS1

NEMKO USA, Inc.

11696 Sorrento Valley Road, Suite F, San Diego, CA 92121
Phone (858) 755-5525 Fax (858) 452-1810

Report Number: 2007 118189 MIMO FCC
Specification: FCC Part 15 Subpart C, 15.247

Nemko

San Diego Headquarters:
11696 Sorrento Valley Rd.
San Diego, CA 92121
Tel: (858) 755-5525
Fax: (858) 452-1810

Radiated Emissions Data

Job #: 8189-1 Date: _1/2/2008 Page 1 of _1_
NEX #: 94814 Time : 8AM
Staff: FSC
Client Name : Measurement threshold of sensitivity EUT Voltage :
Range : 200MHz to 1000MHz EUT Frequency :
Phase:
NOATS
SOATS X
Distance < 1000 MHz:
Distance > 1000 MHz: 3m
Specification : CFRA47 Part 15, Subpart B, Class B
Loop Ant. #: NA Quasi-Peak RBW: 120 kHz |
Bicon Ant.#: 114 Temp. (°C) : 20 Video Bandwidth 300 kHz
Log Ant.#: 110 Humidity (%) : 14 Peak RBW:1MHz |
DRG Ant. # NA Spec An.#:_899/898 Video Bandwidth 3 MHz
Dipole Ant.#: NA Spec An. Display #:__899/898 Average RBW:1MHz |
Cable LF#: SOATS QP #: _ 899/898 Video Bandwidth 10 Hz
Cable HF#: NA PreSelect#: NA Measurements below 1 GHz are Quasi-Peak values, unless otherwise stated.
Preamp LF#: NA Measurements above 1 GHz are Average values, unless otherwise stated.
Preamp HF# NA
Meas. Meter Meter Det. EUT Ant. Max. Corrected Spec. CR/SL | Pass
Freq. Reading Reading Side Height Reading Reading limit Diff. Fail
(MHz) Vertical | Horizontal F/L/R/B m (dBuVv) (dBuV/m) | (dBuV/m)| (dB) Comment
202.70 6.5 Q 1.0 6.5 19.6 43.5 | -23.9 ] Pass Noise Floor
403.30 5.3 Q 1.0 5.3 23.3 460 | -22.8 | Pass Noise Floor
603.30 7.9 Q 1.0 7.9 29.4 46.0 | -16.6 | Pass Noise Floor
750.20 5.0 Q 1.0 5 28.9 46.0 | -17.2 | Pass Noise Floor
820.20 5.0 Q 1.0 5 31.2 46.0 | -14.8 | Pass Noise Floor
995.40 5.7 Q 1.0 5.7 33.5 54.0 | -20.5 | Pass Noise Floor

Sample Computation: Antenna factor @ 995.40 is 23, cable loss is 4.8
(5.7+23+4.8=33.5)
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Nemko USA, Inc.

FCC ID: KA358MRS1

11696 Sorrento Valley Road, Suite F, San Diego, CA 92121
Phone (858) 755-5525 Fax (858) 452-1810

Report Number: 2007 118189 MIMO FCC
Specification: FCC Part 15 Subpart C, 15.247

Nemko

NEMKO USA, Inc.

San Diego Headquarters:
11696 Sorrento Valley Rd.
San Diego, CA 92121
Tel: (858) 755-5525
Fax: (858) 452-1810

Radiated Emissions Data

Job #: 8189-1 Date: _1/2/2008 Page 1 of _1_
NEX #: 94814 Time : 8AM
Staff: FSC
Client Name : Measurement threshold of sensitivity EUT Voltage :
Range : 1to 18GHz EUT Frequency :
Phase:
NOATS
SOATS X
Distance < 1000 MHz:
Distance > 1000 MHz: 3m
Specification : CFER47 Part 15, Subpart B, Class B
Loop Ant. #: NA Quasi-Peak RBW: 120 kHz_|
Bicon Ant.#: NA Temp. (°C) : 20 Video Bandwidth 300 kHz
Log Ant.#: NA Humidity (%) : 14 Peak RBW:1MHz |
DRG Ant. # 529 Spec An.#: 835 Video Bandwidth 3 MHz
Dipole Ant.#: NA Spec An. Display #: NA Average RBW:1MHz |
Cable LF#: SOATS QP #: NA Video Bandwidth 10 Hz
Cable HF#: Wireless PreSelect#: NA Measurements below 1 GHz are Quasi-Peak values, unless otherwise stated.
Preamp LF#: NA Measurements above 1 GHz are Average values, unless otherwise stated.
Preamp HF# 317
Meas. Meter Meter Det. EUT Ant. Max. Corrected Spec. CR/SL | Pass
Freq. Reading Reading Side Height Reading Reading limit Diff. Fail
(MHz) Vertical Horizontal F/L/IR/B m (dBuV) (dBuV/m) | (dBuV/m) (dB) Comment
1200.00 41.7 P 1.0 41.65 34.7 74.0 | -39.3 | Pass Noise Floor
3500.00 45.9 P 1.0 45.9 45.1 74.0 | -28.9 | Pass Noise Floor
5500.00 43.3 p 1.0 43.3 49.2 740 | -248 | Pass Noise Floor
10000.00 42.2 P 1.0 42.2 53.9 740 | -20.1 | Pass Noise Floor
14000.00f 422 p 1.0 42.2 56.2 740 | -17.8 | Pass Noise Floor
18000.00 40.9 P 1.0 40.9 62.0 74.0 | -12.0 | Pass Noise Floor
1200.00 42.9 A 1.0 42.85 35.9 54.0 | -18.1 | Pass Noise Floor
3500.00 38.4 A 1.0 38.4 37.6 54.0 | -16.3 | Pass Noise Floor
5500.00 36.0 A 1.0 36 41.9 540 | -12.1 | Pass Noise Floor
10000.00 31.4 A 1.0 314 43.1 54.0 | -109 | Pass Noise Floor
14000.00 30.5 A 1.0 30.5 445 54.0 -9.5 | Pass Noise Floor
18000.00 26.4 A 1.0 26.4 47.5 54.0 -6.5 | Pass Noise Floor

Sample Computation: Antenna factor @ 18GHz is 46, cable loss is 8.5, Pre-
Amp gain is 33.4 (26.4+46+8.5-33.4=47.5)
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Nemko USA, Inc.

FCC ID: KA358MRS1

11696 Sorrento Valley Road, Suite F, San Diego, CA 92121
Phone (858) 755-5525 Fax (858) 452-1810

Report Number: 2007 118189 MIMO FCC
Specification: FCC Part 15 Subpart C, 15.247

Nemko

NEMKO USA, Inc.

San Diego Headquarters:
11696 Sorrento Valley Rd.
San Diego, CA 92121
Tel: (858) 755-5525
Fax: (858) 452-1810

Radiated Emissions Data

Job #: 8189-1 Date: _1/2/2008 Page 1 of _1_
NEX #: 94814 Time : 8AM
Staff: ESC

Client Name : Measurement threshold of sensitivity EUT Voltage :
Range : 18t0 40GHz EUT Frequency :

Phase:

NOATS

SOATS X

Distance < 1000 MHz:

Distance > 1000 MHz: 3m
Specification : CFRA47 Part 15, Subpart B, Class B
Loop Ant. #: NA Quasi-Peak RBW: 120 kHz |
Bicon Ant.#: NA Temp. (°C) : 20 Video Bandwidth 300 kHz |
Log Ant.#: NA Humidity (%) : 14 Peak RBW:1MHz |
DRG Ant. # 625 Spec An.#: 835 Video Bandwidth 3MHz___|
Dipole Ant.#: NA Spec An. Display #: NA Average RBW:1MHz |
Cable LF#: SOATS QP #: NA Video Bandwidth 10 Hz
Cable HF#: Wireless PreSelect#: NA Measurements below 1 GHz are Quasi-Peak values, unless otherwise stated.
Preamp LF#: NA Measurements above 1 GHz are Average values, unless otherwise stated
Preamp HF# 983

Meas. Meter Meter Det. EUT Ant. Max. Corrected Spec. CR/SL | Pass
Freq. Reading Reading Side Height Reading Reading limit Diff. Fail

| (MHz) Vertical | Horizontal FIL/R/B m (dBuv) (dBuv/m) | (dBuv/m)| (dB) Comment
20000.00 51.4 P 1.0 514 59.6 740 | -144 | Pass Noise Floor
24000.00] 52.7 P 1.0 52.7 60.3 74.0 | -13.7 | Pass Noise Floor
36000.00 53.4 P 1.0 534 68.0 74.0 -6.0 | Pass Noise Floor
38900.00] 57.9 P 1.0 57.9 72.6 74.0 -14 | Pass Noise Floor
20000.00] 37.3 A 1.0 37.3 455 54.0 -85 | Pass Noise Floor
24000.00 38.9 A 1.0 38.9 46.5 54.0 -7.5 | Pass Noise Floor
36000.00 38.9 A 1.0 38.9 53.5 54.0 -0.5 | Pass Noise Floor
38900.00 38.5 A 1.0 38.5 53.2 54.0 -0.7 | Pass Noise Floor

Sample Computation: Antenna factor @ 38.9GHz is 45.9, cable loss is 23.1,
Pre-Amp gain is 54.3 (38.5+45.9+23.1-54.3=53.2)
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