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1 ACCREDITATION, LISTINGS & RECOGNITION
1.1 TESTING ACCREDITATION

MiCOM Labs, Inc. is an accredited Electrical testing laboratory per the international standard
EN ISO/IEC 17025. The company is accredited by the American Association for Laboratory
Accreditation (A2LA) www.aZ2la.org test laboratory number 2381.01. MiCOM Labs test
schedule is available at the following URL; http://www.a2la.org/scopepdf/2381-01.pdf

The American Association for Laboratory Accreditation

£y \\ s X .
AR World Class Accreditation

Accredited Laboratory

A2LA has accredited

MICOM LABS

Pleasanton, CA

for techmical competence in the field of
Electrical Testing

Thus laboratory 1s accredited in accordance with the recognized International Standard ISO/IEC 17025:2005 General Requirements for
the Competence of Testing and Calibration Laboratories. This accreditation demonstrates technical competence for a defined scope and the
operation of a laboratory quality management system (refer to joint ISO-ILAC-IAF Communiqué dated 8 January 2009).

Presented this 14™ day of April 2010.

President & CEO ¥
e For the Accreditation Council
4 h - Certificate Number 2381.01
™~
- 2L I Valid to November 30, 2011

For the tests or types of tests to which this accreditation applies, please refer to the laboratory’s Electrical Scope of Accreditation.

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com



http://www.a2la.org/
http://www.a2la.org/scopepdf/2381-01.pdf

MiCaiVI Labs
-

Title:

To:

Serial #:
Issue Date:
Page:

NetStream 5x100 5.8 GHz ODU
FCC 47 CFR Part 15.247
NTCS01-U3 Rev A

20th January 2011

Page 6 of 188

1.2 RECOGNITION

MiCOM Labs, Inc has widely recognized Electrical testing capabilities. Our international
recognition includes Conformity Assessment Body designation by APEC MRA** countries.
Our test reports are widely accepted for global type approvals.

Country Recognition Body Status | Phase Identification No.
USA Federal Communications TCB -

Commission (FCC) Listing #: 102167
Canada Industry Canada (IC) FCB GE,E% Listing #: 4143A
Japan VCCI - - No. 2959
Australia Australian Communications and CAB APEC

Media Authority (ACMA) MRA 1
Hong Kong | Office of the Telecommunication CAB APEC

Authority (OFTA) MRA 1
Korea Ministry of Information and CAB APEC

Communication Radio Research MRA 1

Laboratory (RRL)
Singapore Infocomm Development Authority CAB APEC US0159

(IDA) MRA 1
Taiwan National Communications CAB APEC

Commission (NCC) MRA 1

Bureau of Standards, Metrology and

Inspection (BSMI)
Vietham Ministry of Communication (MIC) CAB APEC

MRA 1

**APEC MRA - Asia Pacific Economic Community Mutual Recognition Agreement.
Is a recognition agreement under which test lab is accredited to regulatory standards of the
APEC member countries.

Phase | - recognition for product testing
Phase Il — recognition for both product testing and certification
N/A — Not Applicable
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1.3 PRODUCT CERTIFICATION

MiCOM Labs, Inc. is an accredited Product Certification Body per the international standard
EN ISO/IEC Guide 65. The company is accredited by the American Association for

Laboratory Accreditation (A2LA) www.aZ2la.org test laboratory number 2381.02. MiCOM Labs

test schedule is available at the following URL; http://www.a2la.org/scopepdf/2381-02.pdf

The American Association for Laboratory Accreditation
World Class Accreditation

Accredited Product Certification Body

AZLA has accredited

MICOM LABS

Pleasanton, CA

for technical competence as a

Product Certification Body

This product certification body 1s accredited in accordance with the recognized Intemational Standard ISO/IEC Guide 65:1996
General reguirements for bodies operating product certification sysrems. This accreditarion demonstrates technical competence for a defined
scope and the operation of a quality management svstem for a Telecommunications Certificarion Body (TCB) meeting
FCC (U.S.). and IC (Canada) requirements.

\d, Presented this 24™ day of June 2010.

U
FPOR4 v
< f E Lt //Zév%/
< SEAL £ >
- S e E -
y 21) 2 e President & CEO (
a ox . For the Accreditation Council
— A2k & Certificate Number 2381.02
PRy Valid to November 30, 2011

For the product certification schames to which this accreditation applies, please vefar to the organization’s Froduct Ceriificafion Scope of Accreditation

United States of America— Telecommunication Certification Body

TCB Identifier — US0159

Industry Canada — Certification Body

CAB Identifier — US0159
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2 DOCUMENT HISTORY

Revision Date

Comments

Draft

Rev A 20th January 2011

Initial Release
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3 TEST RESULT CERTIFICATE

Applicant: Netronics Technologies Inc. Tested By: | MiCOM Labs, Inc.
15 Allstate Avenue, 440 Boulder Court
Markham, Ontario L3R 5BN Suite 200
Canada Pleasanton
California, 94566, USA
Product: Outdoor Unit operating in the Telephone: | +1 925 462 0304
5.8 GHz Band.
Model No.: NetStream 5x100 Fax: +1 925 462 0306
S/INO’s: PFC5801000900001
Date(s) Tested: | 13" — 15™ December 2010 Website: www.micomlabs.com
STANDARD(S) TEST RESULTS
FCC 47 CFR Part 15, SubPart C 15.247 EQUIPMENT COMPLIES

MiCOM Labs, Inc. tested the equipment mentioned in accordance with the requirements set
forth in the above standards. Test results indicate that the equipment tested is capable of
demonstrating compliance with the requirements as documented within this report.

Notes:
e This document reports conditions under which testing was conducted and the results
of testing performed.
o Details of test methods used have been recorded and kept on file by the laboratory.
e Test results apply only to the item(s) tested.

Approved & Released for MiCOM Labs, Inc. by:

[ACCREDITED]

TESTING CERTIFICATE #2381.01

.

Graeme Gpieve Gordoh Hurst
Quality anag r MiCOM Labs, Inc. President & CEO MiCOM Labs, Inc.
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4 REFERENCES AND MEASUREMENT UNCERTAINTY

4.1 Normative References

Ref. [ Publication Year Title
Title 47: Telecommunication PART 15—RADIO
i [FCCA7 CFRPart1S, | 2010 | FREQUENCY DEVICES Subpart C—
SubPart C 15.247 ) )
Intentional Radiators
i 47 CFR Part 15, 2010 47 CFR Part 15, SubPart B; Unintentional
" | SubPart B Radiators
American National Standards for Methods of
i | ANSI C63.4 2009 Measurement of Radio-Noise Emissions from
' ' Low-Voltage Electrical and Electronic
Equipment in the Range of 9 kHz to 40 GHz
CISPR 22/ 2008 Limits and Methods of Measurements of Radio
iv. 2006+A1:20 | Disturbance Characteristics of Information
EN 55022 .
07 Technology Equipment
v. | M 3003 Edition 1 Expression of Uncertainty and Confidence in
) Dec. 1997 Measurements
. Edition 1 . . . .
vi. | LAB34 Aug 2002 The expression of uncertainty in EMC Testing
Parts 1 and 2
Electromagnetic compatibility and Radio
vii. | ETSITR 100 028 2001 Spectrum Matters (ERM); Uncertainties in the
measurement of mobile radio equipment
characteristics
vii. | A2LA 9th June Reference to A2LA Accreditation Status —
’ 2010 A2LA Advertising Policy
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4.2 Test and Uncertainty Procedures

Conducted and radiated emission measurements were conducted in accordance with
American National Standards Institute ANSI C63.4, listed in the Normative References section

of this report.

Measurement uncertainty figures are calculated in accordance with ETSI TR 100 028 Parts 1

and 2.

Measurement uncertainties stated are based on a standard uncertainty multiplied by a
coverage factor k = 2, providing a level of confidence of approximately 95 % in accordance
with UKAS document M 3003 listed in the Normative References section of this report.
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5 TEST SUMMARY

List of Measurements: The following table represents the list of measurements required
under FCC 47 CFR Part 15, SubPart C 15.247.

Stan_dard Test Description Condition | Result Notes = Rgport
Section(s) Section
15.247 (a)(2) g:fdv(aifﬁﬁp'ed Conducted | PASS | Note 1,2,3 | 7.1.
15.247 (i) ',\E"f;‘g:l:‘rrg Permissible | cajculation | PASS | Note 1,2,3 | 7.2
15.247
(b)(3), Peak Output Power Conducted | PASS | Note 1,2,3 7.3
15.247 (b)(4)
15.247 (e) BZ?}‘;E/OW” Spectral Conducted | PASS | Note 1,2,3 | 7.4
15.247 (d) Spurious Emissions Conducted | PASS | Note 1,2,3 7.5
15.247 (d), , .
15.2085, Transmitter Radiated Radiated | PASS | Note 1,2,3 | 7.6.1
Spurious Emissions
15.209
15.247 (d),
15.205, Radiated Band-Edge Radiated PASS | Note 1,2,3 7.6.2
15.209
15.207 AC Wireline Emissions | oy cted | PASS | Note 1,23 | 7.7

0.15-30 MHz

Note 1: Test results reported in this document relate only to the items tested

Note 2: The required tests demonstrated compliance as per client declaration of test
configuration, monitoring methodology and associated pass/fail criteria

Note 3: Section 6.11 Equipment Modifications highlights the equipment modifications that
were required to bring the product into compliance with the above test matrix

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: NetStream 5x100 5.8 GHz ODU
2 /h To: FCC 47 CFR Part 15.247
9! Serial #2  NTCS01-U3 Rev A
ICQ I'abs Issue Date: 20th January 2011
Page: Page 13 of 188

6 PRODUCT DETAILS AND TEST CONFIGURATIONS
6.1 Test Program Scope
The scope of the test program was to test the Netronics Technologies Inc. NetStream 5x100

5.8 GHz Outdoor Unit for compliance against FCC 47 CFR Part 15, SubPart C 15.247.

Netronics Technologies Inc.
Product: NetStream 5x100 5.8 GHz Outdoor Unit connectorized

IIIIHII\I i1[lFIII\llr{ll\lllllllllllli illilll\ll

100mm 200mm 250mm

|C/?VI Labs

opening wireless markets

Omm S0mm 150mm
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Netronics Technologies Inc.
Product: NetStream 5x100 5.8 GHz Outdoor Unit with Integral Antenna
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Page:

6.2 EUT Details

Detail

Description

Purpose:

Test of the Netronics Technologies Inc.
NetStream 5x100 5.8 GHz Outdoor Unit for
compliance against FCC 47 CFR Part 15,
SubPart C 15.247.

Applicant:

Netronics Technologies Inc.
15 Allstate Avenue, Markham,
Ontario L3R 5BN, Canada

Manufacturer:

Same as Applicant

Test Laboratory:

MiCOM Labs, Inc.
440 Boulder Court, Suite 200
Pleasanton, California 94566 USA

Test report reference number:

NTCS01-U3

Date EUT received:

13" December 2010

Dates of test (from - to):

13" — 15" December 2010

No of Units Tested:

One (1) — S/N: PFC5801000900001

Product Name:

Outdoor Unit operating in the 5.8 GHz band.

Manufacturers Trade Name:

Netronics Technologies Inc.

Model No.:

NetStream 5x100

Equipment Primary Function:

5.8 GHz Outdoor Unit for transmitting and
receiving data

Equipment Secondary Function(s): | N/A
Type of Technology: | Wireless
Installation type: | Fixed
Construction/Location for Use: | Outdoor
Software/Firmware Release: | Prototype
Hardware Release: | Prototype

Test Software Release:

Atheros Radio Test

Rated Input Voltage and Current DC:

Nominal: 48V DC; Min: 22V DC; Max: 59V DC
1 Amp

Operating Temperature Range °C:

Nom: 25 C; Min: -35 C; Max: 60 C

Equipment Dimensions:

7.1"x2.2" x10.6"

Weight:

3 Ibs

Long Term Frequency Stability:

20 p.p.m.

Transmit/Receive Operation:

TDD (Time Div Duplex)

Output Power Type

Stepped 1dB

AutomaticTransmit Power Control
Available:

No
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6.3 External A.C./D.C. Power Adaptor

Model

Description

0334B5555 Black

AC Power Adaptor ET0061040 Rev. 0
Input: 100 — 240 V AC, 50-60 Hz; 1.5A
S/N: L21032009463

6.4 Operational Power Range

Modulation / Mode

Power (dBm)

BPSK (802.11n) 30
QPSK (802.11n) 30
16QAM (802.11n) 30
64QAM (802.11n) 30

6.5 Types of Modulation Supported

Modulation / Mode

BW 1

BW 2

BW 3 BW 4

BPSK (802.11n)

QPSK (802.11n)

16QAM (802.11n)

64QAM (802.11n)

5MHz

10MHz

20MHz 40MHz

ITU Emissions Designators

Modulation / Mode

BW 1

BW 2

BW 3 BW 4

BPSK (802.11n)

QPSK (802.11n)

16QAM (802.11n)

64QAM (802.11n)

5MOOW7W

10MOOW7W

20MOOW7W | 40MOOW7W
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6.6 Antenna Details
The following is a description of the EUT antennas.
Antenna Type Manufacturer Model Gain Frequency Range
(dBi) (MHz)
GENERAL
DISH DYNAMICS QFD2-56-N 30 5725 - 6000
EXTE‘;\NN/ELL FLAT NETRONICS | NA5824FP | 24 5725 - 6060
'NTEGEQ\TJEE FLAT | NETRONICS | NA5824FPI | 24 5725 - 6060

Note: Antenna’s are for fixed point to point communications. Antenna's NA 5824 FP and NA
5824 FPI share the same antenna construction, with only the mounting configurations varying.
Therefore, only the NA 5824 FPI was tested.

6.7 Cabling and I/O Ports

The following is a description of the cable and input, output ports available on the EUT.

Type of I/O Ports Description Screened (y/n) Length | Qty | Tested
RJ45 Power and ETH N <10m 1 Y
RJ45 SYNC Y >10m N
6.8 EUT Configurations
Band Freq Band Freq Range Low Mid High
(GHz) 802.11n Mode (MHz) (MHz) ch ch ch
5MHz Chain a BPSK 5725 - 5850 5730 - 5845 5730 | 5780 | 5845
5MHz Chain b BPSK 5725 - 5850 5730 - 5845 5730 | 5780 | 5845
5MHz Chain a 64QAM | 5725 - 5850 5730 - 5845 5730 | 5780 | 5845
5MHz Chain b 64QAM | 5725 - 5850 5730 - 5845 5730 | 5780 | 5845
5.8 10 MHz Chain a BPSK | 5725 - 5850 5730 - 5845 5730 | 5780 | 5845
10 MHz Chain b BPSK | 5725 - 5850 5730 - 5845 5730 | 5780 | 5845
20 MHz Chain a BPSK | 5725 - 5850 5735 - 5840 5735 | 5780 | 5840
20 MHz Chain b BPSK | 5725 - 5850 5735 - 5840 5735 | 5780 | 5840
40 MHz Chain a BPSK | 5725 - 5850 5745 - 5830 5745 | 5780 | 5830
40 MHz Chain b BPSK | 5725 - 5850 5745 - 5830 5745 | 5780 | 5830
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6.9 Support Equipment Details

The following is the supporting equipment used during the test program.

==
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©pening wireless markets

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: NetStream 5x100 5.8 GHz ODU
apfe ) To: FCC 47 CFR Part 15.247
i Serial #: NTCS01-U3 Rev A
MICQMLabS Issue Date: 20th January 2011
Page: Page 19 of 188

6.10 Test Configurations

Operational Mode(s) Data Rate Tested Duty Cycle
BPSK (802.11n) 3.25 Mbps (MCS 8) 100
64QAM (802.11n) 32.5 Mbps (MCS 15) 100

BPSK mode was chosen because it represented the highest power spectral density mode of
operation available from the EUT. 64QAM mode represents the highest data rate available
from the EUT.

6.11 Equipment Modifications
The following modifications were required to bring the equipment into compliance:
1. Problem: Emission Bandwidth of 802.11n BPSK 10MHz channel bandwidth failed the
band-edge test at 5,725 MHz. Spectrum spilled into the 5470 — 5725 MHz band
<20 dB down at 5,725 MHz.

Solution: Client modified the system calibration file to reduce the overall bandwidth of
the 10 MHz channel spectrum.

6.12 Deviations from the Test Standard

The following deviations from the test standard were required in order to complete the test
program:

1. NONE
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7 TEST RESULTS
7.1 6dB and 99% Bandwidth

Test Procedure

The test methodology and conditions utilized for each measurement is referenced in the
following test results matrix. 6 dB and 99% bandwidth were measured per the Test

Configuration identified below.

Test Configuration

EUT

Q

%

o 0|

Spectrum

.O |
L Combiner j\o

Analvzer

Power Meter
and Sensor

Test configuration for 6 dB & 99% Bandwidth

Specification

Limits

§15.247 (a)(2)
The minimum 6 dB bandwidth shall be at least 500 kHz.

Traceability

Method Test Equipment Used

Measurements were made per work 0158, 0252, 0313, 0314, 0116, 0117, 0287, 0363

instruction WI-03 ‘Measurement of RF
Spectrum Mask’
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7.1.1 6dB and 99% Bandwidth Results: 802.11n 5MHz BPSK

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):| 35 to 42
Variant: 802.11n 5MHz BPSK Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):] 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): N/A dB Antenna Gain: 0 dBi
Applied Voltage: 48V Vdc
Notes 1:
Notes 2:
6 dB Bandwidth
Test Frequenc © 4B Bandwidh Minimum 6dB Margin
quency . Bandwidth Limit 9
MHz a b c d kHz MHz MHz
5730.000 4.489000 | 4.469000 - -- -3.969000
5780.000 4.489000 | 4.489000 - -- 500 0.5 -3.989000
5845.000 4.509000 | 4.509000 - -- -4.009000

99% Bandwidth

99 % Bandwidth

Test Frequency

MHz
MHz a b c d
5730.000 4770000 | 4.729000 - -
5780.000 4.770000 | 4.749000 - -
5845.000 4.790000 | 4.729000 - -

Measurement uncertainty:

+2.81dB
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Chain a: 6 dB 99% OBW Ambient 5730MHz 48.00V 21.86dBm
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 2.73 dB VBW 300 kHz
23 dBm 4.48897796 MHz SWT 20 s unit dBm
2’2
201 —16.6 dB Offset 2 Y31 fT1] G Co B
| D1 17.[411 dBm Av2
WM‘{,MW 1 5.72770541 GHz
1 D2 |11.411 |dBm All Wriy 2.73 dB
. 2 4.48897796 MHz
OPH 4_.76953908 MHz
1 YT ral D3 10 A

Im]
‘{\'\5.72756513 GHz
) VT2 [T1] N 5.88 dBn

-1 bk 1
M 5.732 GHz
V2|[T1] 17.4

=77

F1

Center 5.73 GHz 1 MHz/ Span 10 MHz

Date:

13.DEC.2010 12:12:53
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Chain a: 6 dB 99% OBW Ambient 5780MHz 48.00V 21.16dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 0.46 dB VBW 300 kHz
23 dBm 4.48897796 MHz SWT 20 s unit dBm
2’J
20 —16.6 dB Offset A ERE L EE TG 07 cibg
L D1 16.[512 dBm N[ oo 5-77772545 GHz
10 D2 |10.512 [dBm_9 atliri] 4.46 dB
T 2 4.48897796 MHz
OPH 4.76953908 MHZ

i R C2C—=bs
)‘A"’ W\,s.77758517 GHz
i MFWNM VT2 |[T1] x\wu 4.80 dBm
N 5_78¥8ka71 GHz
W v2|[ri] 14.

186 CH=
T OO Ot

F1

=77

Center 5.78 GHz 1 MHz/ Span 10 MHz

Date: 13.DEC.2010 12:32:42
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Chain a: 6 dB 99% OBW Ambient 5845MHz 48.00V 19.24dBm

Delta 1 [T1] RBW 100 kHz RF Attt 20 dB
Ref Lvi 0.56 dB VBW 300 kHz
23 dBm 4.50901804 MHz SWT 20 s unit dBm
2’J
20 —16.6 dB Offset A ERE L EE Ho30clpy
2|
5.84270541 GHz
I D1 14 .534 dBm WA
1 \+ KEFl] 0.56 dB
D2 |8.534 dBm 450901804 MHZ
2
T OPH 4_.78957916 MHz

ha | o0 dR

oot

5.84256513 GHz

™V
[yl
f,ﬁ
(W)

M)/' \ay
Y

Mll" 5. 471 GHz
vValrri] 14 dBn
-20| 5.84591182

=77

F1

Center 5.845 GHz 1 MHz/ Span 10 MHz

Date:

13.DEC.2010 12:44:38
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Chain b: 6 dB 99% OBW Ambient 5730MHz 48.00V 18.62dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 1.90 dB VBW 300 kHz
23 dBm 4.46893788 MHz SWT 20 s unit dBm
2’2
20 —16.6 dB Offset Y31 fT1] PGB
2
| 51 14 hss dem z 5.72772545 GHz
) A AN AN LA AL AL AN 1] 1.90 dB
D2 [8.186 dBm . 446893788 MHz
L OPH \E 4.72945892 MHz
AVia o 17 3 714 AD
P 271 B
./'// 5.72760521 GHz
v
i A T2 |[T1
Mr A\ [Tl]
-20
-3
-4
-5
-6
-7 E2
F1
-77
Center 5.73 GHz 1 MHz/ Span 10 MHz
Date: 13_.DEC.2010 13:05:46
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Chain b: 6 dB 99% OBW Ambient 5780MHz 48.00V 20.41dBm

Delta 1 [T1] RBW 100 kHz RF Attt 20 dB
Re¥f Lvi 3.55 dB VBW 300 kHz
23 dBm 4.48897796 MHz SWT 20 s unit dBm
23
2 16.6 dB Offset Y1lpor1y 2 04 dBR
> R I | #—94—elBn
| D1 15.1479 dBm Av4 5_ 77770541 GHZ
INbrinngn A IS IR A NGANEA NN L i
Al KT1] 3.55 dB
1 D219 479 dBn
T 2 4.48897796 MHz
OPH 4.74949900 MHz
AVia o n 3 on Ap

r . |
H—Htgd F-—80—€Bn
NJJ 5.77760521 GHz

A 4._.10 dBm

a .M y
W" 5.7 71 GHz
V2|[T1] 15
1 a2

O CH
OO0z O

<
4
—
—
i
el

—|
1]

F1

=77

Center 5.78 GHz 1 MHz/ Span 10 MHz

Date: 13.DEC.2010 13:20:44
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Chain b: 6 dB 99% OBW Ambient 5845MHz 48.00V 20.49dBm

Delta 1 [T1] RBW 100 kHz RF Attt 20 dB
Re¥f Lvi 1.83 dB VBW 300 kHz
23 dBm 4.50901804 MHz SWT 20 s unit dBm
2’2
2 16.6 dB Offset Yilrriy o2 _dp
> 4 Co0o b
- D1 15./656 dBm| Y 5.84270541 GHz
MAﬁvJMWNﬁLm»¢“INWMKNA”WJ«uuM
Al W11 1.83 dB
1 P219-656—dBm
Tr 2 4.50901804 MHz
OPH 4.72945892 MHz
AVia o a1 02 Ap
A L
_,djl 5.84260521 GHz
v
N “W T2 |[[T1] " 4.80 dBn
5-8&‘0@& 67 GHz
vValrri] 19
-2 5-84531062—GH
-3
-4
-5
-6
-7 E2
F1
-77
Center 5.845 GHz 1 MHz/ Span 10 MHz
Date: 13.DEC.2010 13:34:49
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7.1.2 6dB and 99% Bandwidth Results: 802.11n 5MHz 640AM

Test Conditions:

15.247 (a)(2)

Rel. Humidity (%):| 35 to 42

Variant: 802.11n 5MHz 64QAM Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (%):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain: 0 dBi
Applied Voltage: 48V Vdc
Notes 1:
Notes 2:
6 dB Bandwidth
Test Frequenc 208 Bandwidh Minimum 6dB Margin
quency e Bandwidth Limit <
MHz a b c d kHz MHz MHz
5730.000 4.489000 | 4.529000 -- -- -3.989000
5780.000 4.509000 | 4.509000 -- -- 500 0.5 -4.009000
5845.000 4.469000 | 4.509000 -- -- -3.969000
99% Bandwidth
99 % Bandwidth
Test Frequency
MHz
MHz a b c d
5730.000 4.729000 | 4.709000 -- -~
5780.000 4.729000 | 4.709000 -- --
5845.000 4.729000 | 4.709000 -- --
Measurement uncertainty: +2.81 dB
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Chain a: 6 dB 99% OBW Ambient 5730MHz 48.00V 22.37dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 0.73 dB VBW 300 kHz
23 dBm 4.48897796 MHz SWT 20 s unit dBm
2’J
2 16.6 dB Offset 2 V1lrriy 11496 dBn
D1 18.412 dB \v A | —55—¢t
quwuhkuqk/wmw/ﬂuﬂk~»”“wlhmm 1 5.72772545 GHz
. D2 (12_.412 |dBm 2t 13 73 dB
T 2 4_48897/796 MHz
OP¥ 4.72945892 MHz
YT r o pa|
M”/ F+— T o _8S—dBn
ﬁ%\h .72760521 GHz
1 nn/H/JV VT2 |[T1] .30 dBnm
5.73233467 fHZ
vValrri] 18.41 d
-2 572858717 GHz
-3
-4
-5
-6
-7 E2
F1
-77
Center 5.73 GHz 1 MHz/ Span 10 MHz
Date: 13.DEC.2010 14:57:08
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Chain a: 6 dB 99% OBW Ambient 5780MHz 48.00V 20.32dBm
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli 1.45 dB VBW 300 kHz
23 dBm 4.50901804 MHz SWT 20 s unit dBm
2’J
2 16.6 dB Offset Y1l yragy 67 AR
> 1 FFy g-67—€Bn
| D1 15./888 dBm % 5 77770541 GHz
1 A1l[ET1]1 1.45 dB
1 p2 l9.888 dBm
. > 4.50901804 MHz
OPH 4.72945892 MHz
YT rxa1y 3 Qo A
ok T, 3-93—€Bn
r//v Ithw5-77760521 GHz
N ﬂnﬂ‘ VT2 [[T1] lbm .99 dBn

E:

Ve 5.7@2%&467 GHz

AJWAV“P V2|1 1EN8QKEBE
5.77912826 C

=77

F1

Center 5.78 GHz 1 MHz/ Span 10 MHz

Date:

13.DEC.2010 15:13:03

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: NetStream 5x100 5.8 GHz ODU
: =9 To: FCC 47 CFR Part 15.247
I\’I Y Serial ## NTCS01-U3 Rev A
L/ICQMLabS Issue Date: 20th January 2011
Page: Page 31 of 188
Chain a: 6 dB 99% OBW Ambient 5845MHz 48.00V 19.44dBm
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 2.02 dB VBW 300 kHz
23 dBm 4.46893788 MHz SWT 20 s unit dBm
gq 16.6 dB Offset Y1l pragy 0O AR
5> U 9= 0o G
' D1 15./329 dBm v 5_84272545 GHz
. . Nomtaflodsny %MW 1] 3.02 dB
Rl R . 2 4.46893788 MHz
OPH 4_.729459892 MHz
-1 M"M
-2 WM
-3
-4
-5
-6
-7 E2
F1
=77
Center 5.845 GHz 1 MHz/ Span 10 MHz
Date: 13.DEC.2010 15:25:25
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Chain b: 6 dB 99% OBW Ambient 5730MHz 48.00V 19.31dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 1.54 dB VBW 300 kHz
23 dBm 4.52905812 MHz SWT 20 s unit dBm
2’J
20 —16.6 dB Offset Y41 pray 7.71 dBn
2
| D1 14_967 dBm \v4 5.72768537 GHz
) W"“‘WW""M 1] 1.54 dB
Dz [8-967 dEm >  |4-52905812 MHz
OPH 4.70941884 MHz
AVia o 1l 26 AR
BT TR —36—dBs
//‘( \\5.72760521 GHz
i VT2 [T11 N, 4_.15 dBn

-1
/uﬂf" 5-‘7@@{%463 GHz
vValrri] 1 7 dBn

—ZOW 57319737 %
573184375

F1

=77

Center 5.73 GHz 1 MHz/ Span 10 MHz

Date: 13.DEC.2010 14:01:31
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Chain b: 6 dB 99% OBW Ambient 5780MHz 48.00V 20.06dBm
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 1.19 dB VBW 300 kHz
23 dBm 4.50901804 MHz SWT 20 s unit dBm
2’2
2 16.6 dB Offset Yilrriy 29 dp
5 11 Fri 872 Bn
| D1 15_1471 dBm Av4 5_ 77770541 GHZ
WW\\’M\MWWW
1 Al W11 1.19 dB
1 B219 471 dpBn
T 2 4_.50901/804 MHz
OPH 4.70941884 MHz
AVia o 11y 27 AD
4 27 dBs
//“‘/ \\5_77760521 GHz
. e VT2 |[T1] N 4.53 dBn
i 5.79231463 GHz
v2|[ri] 15%m
-2 5 77962926 GNz
"“1
-3
-4
-5
-6
-7 E2
F1
-77
Center 5.78 GHz 1 MHz/ Span 10 MHz
Date: 13.DEC.2010 14:16:26
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Chain b: 6 dB 99% OBW Ambient 5845MHz 48.00V 19.99dBm
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 1.53 dB VBW 300 kHz
23 dBm 4.50901804 MHz SWT 20 s unit dBm
2’2
20 —16.6 dB Offset A ERE L EE Haz oy
2
| D1 15./384 dBm \v4 5.84270541 GHZ
. N WNMMA*I\VW‘W\M\K/\AM\{\E\, 17 1 53 a8
N ™ >  |4-50901804 MHz
OPE 4.70941/884 MHz
N —SA—cBs
/ \5-84260521 GHz
. P VTR [T1] AL 4.40 dBn|
o~ 5.%’4’{%’1:463 GHz
vValrri] 15 dBn
2 "V'/W/‘l 5.84462%@
-3
-4
-5
-6
-7 E2
F1
=77
Center 5.845 GHz 1 MHz/ Span 10 MHz
Date: 13.DEC.2010 14:31:06
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7.1.3 6dB and 99% Bandwidth Results: 802.11n 10 MHz BPSK

Test Conditions:

15.247 (a)(2)

Rel. Humidity (%):| 35 to 42

Variant: 802.11n 10 MHz BPSK Ambient Temp. (°C);| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (%):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain: 0 dBi
Applied Voltage: 48V Vdc
Notes 1:
Notes 2:
6 dB Bandwidth
Test Frequenc 208 Bandwidh Minimum 6dB Margin
quency e Bandwidth Limit g
MHz a b c d kHz MHz MHz
5730.000 8.016000 | 8.056000 -- -- -7.516000
5780.000 8.056000 | 8.056000 - -- 500 0.5 -7.556000
5845.000 8.056000 | 8.056000 -- - -7.556000
99% Bandwidth
99 % Bandwidth
Test Frequency
MHz
MHz a b c d
5730.000 8.216000 | 8.176000 -- --
5780.000 8.216000 | 8.176000 -- --
5845.000 8.257000 | 8.176000 -- --
Measurement uncertainty: +2.81dB
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Chain a: 6 dB 99% OBW Ambient 5730MHz 48.00V 19.78dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 2.70 dB VBW 300 kHz
23 dBm 8.01603206 MHz SWT 20 s unit dBm
2’J
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L DL 12158 dbm o B [ A AL T 2-70-db
02 6 158 dbm { = 8.01603206 MHz
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YT rr1y 9 AC AD
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Chain a: 6 dB 99% OBW Ambient 5780MHz 48.00V 20.01dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 1.81 dB VBW 300 kHz
23 dBm 8.05611222 MHz SWT 20 s unit dBm
2’2
20 —16.6 dB Offset Y1 lfT1] =l
> 5.77593186 GHz
L D1 12469 dBm v B IS ,
TN | LES | 1-81 dB
! i 8.05611222 MH
D2 |6.469 dBm = 2 d z
oP ( 8.21643287 MHz
YT rr1y 3 oD AP
F\Friy 383 dBn
5.77585170 GHz
1 VT2 1] 3.70 dBm
VW” 5.78406814 GHz
V2| [T1] \Kwh&12_47 dBn]
-2 5-7.u5‘363ij;
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-4
-5
-6
-7 E2
F1L
-77
Center 5.78 GHz 2 MHz/ Span 20 MHz
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Chain a: 6 dB 99% OBW Ambient 5845MHz 48.00V 18.22dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 1.21 dB VBW 300 kHz
23 dBm 8.05611222 MHz SWT 20 s unit dBm
2’2
20 —16.6 dB Offset Y1 lfT1] 2401 cpy
5.84093186 GHz
2
10-D1 10338 dBm v Al|[T1] 1.21 dB
NSRS [ 1 8.05611222 MHz
D2 |4.338 dBm iﬁ oPR2 525654363 MHz
YT rr1y a 21 Ao
F4 T3 8-31 B
5.84081162 GHz
1 . VT2 [T1] 1.81 dBn
mmw" ka“%5.84906814 GHz
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Chain b 6 dB 99% OBW Ambient 5730MHz 48.00V 18.17dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 1.38 dB VBW 300 kHz
23 dBm 8.05611222 MHz SWT 20 s unit dBm
2’.1
20 —16.6 dB Offset Y1 lfT1] 1=l
5.72593186 GHz
2

1 | N1 10 125 dBRm WW@V\'JV Al [Tl] 1-38 dB
N WS 1 8.05611222 MHz

D2 |4.25 dBm gb op®2 817635271 MHz
SN S-87 e

5.72589178 GHz
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-1 l
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Chain b 6 dB 99% OBW Ambient 5780MHz 48.00V 18.91dBm
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 2.30 dB VBW 300 kHz
23 dBm 8.05611222 MHz SWT 20 s unit dBm
2’2
20 —16.6 dB Offset Y1 lfT1] A7 4—clBn
5 5.77593186 GHz
1001 11.202 dBm hv,‘"'Yv%JA' ey - Al [T1] 4.30 dB
WV WY 8.05611222 MHz
b2 |5.202 dpm oPi2 8.17635271 MHz
AVia o rr11l 9 07 A
3 2-87dBn
5.77589178 GHz
1 VT2 Yiri] 2.24 dBnm
wad 5.78406814 GHz
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mwvmw [T11 11.20 dBn
INM—' | =y L:Eg GLI
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Center 5.78 GHz 2 MHz/ Span 20 MHz
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7.1.4 6dB and 99% Bandwidth Results: 802.11n 20 MHz BPSK

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):| 35 to 42
Variant: 802.11n 20 MHz BPSK Ambient Temp. (°C):|] 19 to 22
TPC: HIGH Pressure (mBars):[ 998 to 1003
Modulation: ON Duty Cycle (%):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain: 0 dBi
Applied Voltage: 48V Vdc
Notes 1:
Notes 2:
6 dB Bandwidth
Test Frequenc 208 Bandwid Minimum 6dB Margin
quency . Bandwidth Limit g
MHz a b c d kHz MHz MHz
5735.000 17.715000 | 17.796000 -- -- -17.215000
5780.000 17.796000 | 17.796000 -- -- 500 0.5 -17.296000
5840.000 17.796000 | 17.876000 -- -- -17.296000
99% Bandwidth
99 % Bandwidth
Test Frequency
MHz
MHz a b c d
5735.000 17.796000 | 17.796000 -- --
5780.000 17.796000 | 17.796000 -- --
5840.000 17.796000 | 17.796000 -- --
Measurement uncertainty: +2.81 dB
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Chain a 6 dB 99% OBW Ambient 5735MHz 48.00V 21.61dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 3.03 dB VBW 300 kHz
23 dBm 17.71543086 MHz SWT 20 s unit dBm
2’2
2 16.6 dB Offset A ZRE .S LE _ 88 dBn
> 5.72606212 GHz
1001 11.324 dBm — Y — Al LT1] 3.03 dB
Mu)*“”JM”“W“ﬁ%fﬁ”V”U“\Fhrkuw\ >  17.71543086 MHz
b2 |5.324 dpm oPB [ 17.79559118 MHz
AVia o T3 00 AD
F4rray 88 dBs
5.72606212 GHz
1 VT2 1] 4_.63 dBm
waf 5.74385772 GHz
220 (i N | 11.32 dBn
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Chain a 6 dB 99% OBW Ambient 5780MHz 48.00V 21.68dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 0.41 dB VBW 300 kHz
23 dBm 17.79559118 MHz SWT 20 s unit dBm
2’2
2 16.6 dB Offset A ZRE L _60—dBn
5 5.77106212 GHz
10=D1 10./981 dBm i v __ al|[T1] 0.41 dB
T Wmﬂ\JﬂU’“ON#"twp*“v“d“qﬂHJﬁda\ 2 17.79559118 MHz
D2 |4.981 dBm oP 17-79559118 MHZ
AVia o 173 60—l
F4irray —60—dBs
5.77106212 GHz
1 VT2 1] 5.01 dBm
Uf”r 5.78885772 GHz
AUNMN vValrri] 10.98 dBm
-2 MM 4
-3
-4
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-6
-7 E2
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-77
Center 5.78 GHz 4 MHz/ Span 40 MHz
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Chain a 6 dB 99% OBW Ambient 5840MHz 48.00V 20.61dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli 6.34 dB VBW 300 kHz
23 dBm 17.79559118 MHz SWT 20 s unit dBm
2’.1
20 —16.6 dB Offset Y31 fT1] g2 clBs
5.83099196 GHz
2
10l-p19-€34—eBrm g atllr] 9-34 dB
1 hﬂmﬂkﬁhMQQ 17.79559118 MHZz
D2 |3.634 dBm ) OPH 1779559118 MH=z
4 Y¥3 iFFay 385 dbn
5.83106212 GHz
1 VT2 1] 3.55 dBm
V”ﬁr 5.84885772 GHz
V2|[T1] 9.63 dBm
-2 W .nl ILMM 5V QU002 GH=
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-7 E2
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Chain b 6 dB 99% OBW Ambient 5735MHz 48.00V 18.14dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli 6.90 dB VBW 300 kHz
23 dBm 17.79559118 MHz SWT 20 s unit dBm
2’.1
20—16.6 dB Offset A ZRE .S LE 277 —aBn
5.72598196 GHz
1 5 Al|[T1] .90 dB
| D1 7.371 dBm Y 1 7.79559118 MHz
T MwuﬁbﬂMﬁhUAU#\ﬂJuumvhd¢L”MMAQ#RMQQ 17.79559118 MHz
D2 [1.371 dBm— Y irFay 163 dbn
y
5.72606212 GHz
1 VT2 |[T1] 1.24 dBn
5.74389772 GHz
Vol[Tmi 7 .37 dBnm
-2 Wy 5=73375752-6Hz
-30| |
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-5
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-7 E2
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Chain b 6 dB 99% OBW Ambient 5780MHz 48.00V 19.10dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 6.95 dB VBW 300 kHz
23 dBm 17.79559118 MHz SWT 20 s unit dBm
2’2
20 —16.6 dB Offset Y31 fT1] N =t
5.77098196 GHz
. > Al [T1] 6.95 dB
- D1 8.379 dBm M}“"\,{‘ ’W'Y’\N" 1 1779559118 MHZz
D2 [2.379 dBm__3 iquMmm Luhﬂkﬁﬂdﬁ? 17.79559118 MHz
- Ty rray 3 43 dBn
5.77106212 GHz
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Chain b 6 dB 99% OBW Ambient 5840MHz 48.00V 19.86dBm

Delta 1 [T1] RBW 100 kHz RF Attt 20 dB
Re¥f Lvi 4.83 dB VBW 300 kHz
23 dBm 17.87575150 MHz SWT 20 s unit dBm
2’2
20 —16.6 dB Offset Y31 pray 1.41 dBn
1 2
—D1 9.095 dBm Y
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‘ M}MWW
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7.1.5 6dB and 99% Bandwidth Results: 802.11n 40 MHz BPSK

Test Conditions:

15.247 (a)(2) Rel. Humidity (%):| 35 to 42
Variant: 802.11n 40 MHz BPSK Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (%):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain: 0 dBi
Applied Voltage: 48V Vdc
Notes 1:
Notes 2:
6 dB Bandwidth
Test Frequenc o8 Bandwieh Minimum 6dB Margin
duency . Bandwidth Limit 2
MHz a b c d kHz MHz MHz
5745.000 36.072000 | 36.072000 -- -- -35.572000
5780.000 35.752000 | 36.072000 -- - 500 0.5 -35.252000
5830.000 36.232000 | 36.232000 -- -- -35.732000
99% Bandwidth
99 % Bandwidth
Test Frequency
MHz
MHz a b c d
5745.000 36.393000 | 36.393000 -- --
5780.000 36.713000 | 36.393000 -- --
5830.000 36.713000 | 36.232000 -- --
Measurement uncertainty: +2.81 dB
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Chain a 6 dB 99% OBW Ambient 5745MHz 48.00V 23.83dBm

Delta 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvl 1.13 dB VBW 300 kHz
23 dBm 36.07214429 MHz SWT 20 s unit dBm
§° 166 HB Offsét vl pray _63—dBn
5.72680361 GHz
10/-D1 10.|846 dBm % . Allll1] 1-13 dB
N Afnwvvmkﬁﬁmmw 1, 36.07214429 MHz

D2 |4.846 dBm

OP 36 .392/7/8557 MHZ
AVia o rT173 02 A
g —83—eBy
5.72680361 GHz
1 VT2 [T1] 3.43 dBm
W 5.76319639 GHz
JJ$hLNN Val|rri] .85 dBn
‘2°ﬁ¥V¢Mﬂ“ 57437 @%@ﬂﬁﬂi
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Chain a 6 dB 99% OBW Ambient 5780MHz 48.00V 23.88dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli 1.19 dB VBW 300 kHz
23 dBm 35.75150301 MHz SWT 20 s unit dBm
2’J
20 —16.6 dB Offset A ERE L EE ~42 dBn
, 5.76180361 GHz
10/-D1 10.783 dBm Y alllT1] 1-19 dB
] MﬂdeVNAWﬁW“U\ kl 35.75150301 MHz
D2 14.783 dBm obtA2 36. 71342685 VMHAZ
YT T17 3 oD A
- F-HFFa 3-83dBn
5.76148297 GHz
1 VT2 1] 2.46 dBnm
0 79819639 GHz
V2|[T1] 8 dBn
-2 578120240
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Chain a 6 dB 99% OBW Ambient 5830MHz 48.00V 22.93dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 3.59 dB VBW 300 kHz
23 dBm 36.23246493 MHz SWT 20 s unit dBm
2’J
20 —16.6 dB Offset Y31 lfra] g3 clBy
5.81164329 GHz
2 3
101D+ 9- 834 dBm Y al|[l1] 3-59 dB
MwJVNWNﬁAﬁJMV\ 1 36.23246493 MHz
D2 |3.834 dBm M % [2 3671342685 MH=
Y AVia o rT173 7 AR
o F+—FFi3 75— dBn
j' & 5.81148297 GHz
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Chain b 6 dB 99% OBW Ambient 5745MHz 48.00V 22.69dBm

Delta 1 [T1] RBW 100 kHz RF Attt 20 dB
Ref Lvi 0.73 dB VBW 300 kHz
23 dBm 36.07214429 MHz SWT 20 s unit dBm
2’J
20 —16.6 dB Offset Y31 lfra] A4z clpy

5.72680361 GHz
all[T1] Q.73 dB
6.07214429 MHz
6.39278557 MH=z

5
=
N

D W
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2 42 AR
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Chain b 6 dB 99% OBW Ambient 5780MHz 48.00V 22.40dBm

Delta 1 [T1] RBW 100 kHz RF Attt 20 dB
Re¥f Lvi 1.19 dB VBW 300 kHz
23 dBm 36.07214429 MHz SWT 20 s unit dBm
2’J
20 —16.6 dB Offset Y31 lfra] =l
5.76180361 GHz
2 all[T1] 1.19 dB
10=p1—9-378 dBm 22 =
| ;‘M 1 36.07214429 MHz
D2 |3.378 dBm [2 36.39279557 MH=z
AVia o 1171 4 7 AD
: 11 a1
J & 5.76180361 GHz
-1
20WA;\/~M
-3
-4
-5
-6
-7 E2
F1
=77
Center 5.78 GHz 8 MHz/ Span 80 MHz
Date: 13.DEC.2010 17:43:55
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Chain b 6 dB 99% OBW Ambient 5830MHz 48.00V 22.66dBm

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 3.85 dB VBW 300 kHz
23 dBm 36.23246493 MHz SWT 20 s unit dBm
2’2
20 —16.6 dB Offset Y31 lfra] 1=l
5.81164329 GHz
o IR 2 al| L] 3-85 dB
o T R A 36.23246493 MHz
T MMN\\,/\M 1 36.
D2 [3.61 dBm ) 2 36.23246493 MHz
‘- YT 11 3 Q1 Ap
FFrg 391 €Bs
5.81180361 GHz
1 VT2 [(T1] 2.00 dBnm
VAWAL5-84803607 GHz
Val|rri] 9.61 dBm
20| lw 5-82
-3
-4
-5
-6
-7 E2
F1
=77
Center 5.83 GHz 8 MHz/ Span 80 MHz
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7.2 Maximum Permissible Exposure
Calculations for Maximum Permissible Exposure Levels

Power Density = Pd (mW/cm2) = EIRP/(4rd2)
EIRP=P*G

P = Peak output power (mW)

G = Antenna numeric gain (numeric)

d = Separation distance (cm)

Numeric Gain = 10 * (G (dBi)/10)

The peak power in the table below is calculated by assuming a worst case scenario where all
of the EUT transmitters are operating simultaneously in the same band. The Peak Power in
mW is the highest transmitter power measured and summed across all transmitters.

Because the EUT belongs to the General Population/Uncontrolled Exposure the limit of power
density is 1.0 mW/cm2

. . Minimum
Freq. . Peak Combined Distance @ .
Band AETTE (LT Output Power ImW/cm2 Se_paratmn
Distance
(MHz) dBi Numeric (dBm) (mW) Limit(cm) (cm)
5.8 30.0 1000.00 29.99 997.7 281.8 281.8

Note: for mobile or fixed location transmitters the minimum separation distance is 20cm, even
if calculations indicate the MPE distance to be less.

Specification

Maximum Permissible Exposure Limits

FCC 8§1.1310
Limit = 1mW / cm? from 1.310 Table 1

RSS-Gen 85.5
Before equipment certification is granted, the application requirements of RSS-102 shall be
met.

Laboratory Measurement Uncertainty for Power Measurements

| Measurement uncertainty +1.33 dB
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7.3 Peak Output Power

Test Procedure

The test methodology and conditions utilized for each measurement is referenced in the test
results matrix. The average output power was measured per the test configuration identified

below.

Per the standard measurements were taken at ambient conditions, nominal voltage.

Test Configuration

EUT

o oo |
L O O

Spectrum

0 I
L Combiner J\O

Analvzer

Power Meter
and Sensor

Measurement set-up for Peak Output Power

Total Power=A+ G+ Y + 10 log (1/x) dBm

A = Total Power [10 Log10 (10a/10 + 10b/10 +10c/10 + 10d/10)], G = Antenna Gain,

Y = Beam Forming Gain, x = Duty Cycle
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Specification

§15.247 (b)
The maximum peak output power of the intentional radiator shall not exceed the following:

§15.247 (b) (3)
For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz and 5725-
5850 MHz bands: 1.0 watt.

15.247 (b) (4)

The conducted output power limit specified in paragraph (b) of this section is based on the
use of antennas with directional gains that do not exceed 6 dBi. Except as shown in
paragraph (c) of this section, if transmitting antennas of directional gain greater than 6 dBi
are used, the conducted output power from the intentional radiator shall be reduced below
the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate, by
the amount in dB that the directional gain of the antenna exceeds 6 dBi.

15.247 (c)
Operation with directional antenna gains greater than 6 dBi.

(1) Fixed point-to-point operation:

(i) Systems operating in the 2400-2483.5 MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain greater
than 6 dBi provided the maximum conducted output power of the intentional radiator is
reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

(ii) Systems operating in the 5725-5850 MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain greater
than 6 dBi without any corresponding reduction in transmitter conducted output power.

§15.31 (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.

Traceability
Method Test Equipment Used
WI-01 0158, 0252, 0313, 0314, 0223, 0116, 0117, 0287, 0363
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7.3.1 Measurement results for 802.11n 5MHz BPSK

Test Conditions: 15.247 (b) Rel. Humidity (%): 35 to| 42
Variant: 802.11n 5MHz BPSK Ambient Temp. (°C): 19 to| 22
TPC: HIGH Pressure (mBars): | 998 |to | 1003
Modulation: ON Duty Cycle (%): 100
Begm F(?rmlng N/A dB Antenna Gain: 0| dBi
Gain (Y):
Applied Voltage: 48V Vdc ]
Total Power — .
Test Frequency Combined Limit Margin
MHz dBm dBm dB
5730 29.92 30.00 -0.08
5780 29.72 30.00 -0.28
5845 28.48 30.00 -1.52
Measurement uncertainty: +1.33 dB
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5 MHz BPSK Pk Pwr 5730 MHz combined
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI 25.96 dBm VBW 1 MHz
44.5 dBm 5.73005010 GHz SWT 5 ms unit dBm
445
4 24 .5 dB Offset v1 [Til 25.96 dBm
5.73005010 GHz
CH [PWR 29.92 dBm
3 N CH[BW 4 _oUUUUJUUVUU NHAZ
MMMVWWMWMM
2
1 [ w.
0 11
N
-2
-3
-4
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-55_5
Center 5.73 GHz 1 MHz/ Span 10 MHz
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5 MHz BPSK Pk Pwr 5780 MHz combined

Marker 1 [T1] RBW 1 MHz RF Att 30 dB

Ref Lvi 26.44 dBm VBW 1 MHz
44 .5 dBm 5.77912826 GHz SWT 5 ms unit dBm

44.5

4 24_.5 dB Offset vi|[Tag 26.44 dBm
5.77912826 GHz
CH | PWR 29.72 dBm
3 T CHBW 4 _oUUUJLULUU NMHAZ

MWWWWW*«MMN

-55_5
Center 5.78 GHz 1 MHz/ Span 10 MHz
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5 MHz BPSK Pk Pwr 5845 MHz combined
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI 24.75 dBm VBW 1 MHz
44.5 dBm 5.84440882 GHz SWT 5 ms unit dBm
445
4 24.5 dB Offset vi [Tl 24 .75 dBn
5.84440882 GHz
CH [PWR 28.48 dBm
3 1 CH[BW 4 _oUUUUJUUVUU NHAZ
i ANWWWMLAN
1 .. )
0 ¥
-1
-2
-3
-4
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-55_5
Center 5.845 GHz 1 MHz/ Span 10 MHz
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NetStream 5x100 5.8 GHz ODU

7.3.2 Measurement results for 802.11n 5MHz 640AM

Test Conditions: 15.247 (b) Rel. Humidity (%): 35 to| 42
Variant: 802.11n 5MHz 64QAM Ambient Temp. (°C): 19 to| 22
TPC: HIGH Pressure (mBars): | 998 |to | 1003
Modulation: ON Duty Cycle (%): 100
Begm F(?rmlng N/A dB Antenna Gain: 0| dBi
Gain (Y):
Applied Voltage: 48V Vdc ]
Total Power — .
Test Frequency Combined Limit Margin
MHz dBm dBm dB
5730 29.90 30.00 -0.10
5780 29.87 30.00 -0.13
5845 29.12 30.00 -0.88
Measurement uncertainty: +1.33 dB
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5 MHz 64QAM Pk Pwr 5730 MHz combined

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 26.39 dBm VBW 1 MHz
44 .5 dBm 5.72924850 GHz SWT 5 ms unit dBm
445
4 24 .5 dB Offset vi1|[Te] 26.39 dBm
5.72924850 GHz
CH |PWR 29.90 dBm
3 T CHBW 4 _oUUUJLULUU NMHAZ
MW‘“\WM
2 Ldkl
1 N
ll\.
|
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-2
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5 MHz 64QAM Pk Pwr 5780 MHz combined

Marker 1 [T1] RBW 1 MHz RF Att 30 dB

Ref Lvi 26.76 dBm VBW 1 MHz
44,5 dBm 5.77830661 GHz SWT 5 ms unit dBm

445

4 24.5 dB Offset vi1|[Te] 26.76 dBn
5.77830661 GHz
CH |PWR 29.87 dBm
3 I CHBW 480000000 Mtz

2 ( WMWWMM "
W )

-55_5
Center 5.78 GHz 1 MHz/ Span 10 MHz
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5 MHz 64QAM Pk Pwr 5845 MHz combined
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI 25.20 dBm VBW 1 MHz
44.5 dBm 5.84651303 GHz SWT 5 ms unit dBm
44:: 24 .5 dB Offset v1 [Til 25_20 dBm
5.84651/303 GHz
CH [PWR 29.12 dBm
3 lbl‘l BW 4 _oUUUUJUUVUU NHAZ
ﬂMVMMAMrMMA%
2 A\, ™A,
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7.3.3 Measurement results for 802.11n 10MHz BPSK

Test Conditions: 15.247 (b) Rel. Humidity (%): 35 to| 42
Variant: 802.11n 10MHz BPSK Ambient Temp. (°C): 19 to| 22
TPC: HIGH Pressure (mBars): | 998 |to | 1003
Modulation: ON Duty Cycle (%): 100
Begm F(?rmlng N/A dB Antenna Gain: 0| dBi
Gain (Y):
Applied Voltage: 48V Vdc ]
Total Power — .
Test Frequency Combined Limit Margin
MHz dBm dB
5730 29.81 30.00 -0.19
5780 29.88 30.00 -0.12
5845 28.79 30.00 -1.21
Measurement uncertainty: +1.33 dB
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10 MHz BPSK Pk Pwr 5730 MHz combined

Marker 1 [T1] RBW 1 MHz RF Att 30 dB

Ref Lvli 24 .09 dBm VBW 1 MHz
44 _.5 dBm 5.72825651 GHz SWT 5 ms unit dBm

44.5

4 24_.5 dB Offset v1|[T1] 24 .09 dBn
5.72825651 GHz
CH [PWR 29.81 dBm
3 CHBW 8-20000000 MHZz

P TRL AT Rr |

LLM

-10 “

-2
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¢o

-5 TO

-55_5
Center 5.73 GHz 2 MHz/ Span 20 MHz

Date: 14_DEC.2010 16:07:55

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: NetStream 5x100 5.8 GHz ODU
To: FCC 47 CFR Part 15.247

1 i Serial #: NTCS01-U3 Rev A
MICQMLabS Issue Date: 20th January 2011

Page: Page 69 of 188

10 MHz BPSK Pk Pwr 5780 MHz combined

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 23.97 dBm VBW 1 MHz
44 .5 dBm 5_.78046092 GHz SWT 5 ms unit dBm
445
4 24_.5 dB Offset v1|[T1] 23.97 dBm
5.78046092 GHz
CH |PWR 29.88 dBm
3 CHBW 8-20000000 MHZz
1
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10 MHz BPSK Pk Pwr 5845 MHz combined

Marker 1 [T1] RBW 1 MHz RF Att 30 dB

Re¥ Lvi 22.49 dBm VBW 1 MHz
44 .5 dBm 5.84393788 GHz SWT 5 ms unit dBm

445
4 24 .5 dB Offset v1|[T1] 24.49 dBm
5.84393788 GHz
CH |PWR 28.79 dBm
3 CHBW 820000000 WHZ
1
2 } TRl ‘.]\“I._MWJAAVIAMI}-\.ML_VA\W
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7.3.4 Measurement results for 802.11n 20MHz BPSK

Test Conditions: 15.247 (b) Rel. Humidity (%): 35 to| 42
Variant: 802.11n 20MHz BPSK Ambient Temp. (°C): 19 to| 22
TPC: HIGH Pressure (mBars): | 998 |to | 1003
Modulation: ON Duty Cycle (%): 100
Begm F(?rmlng N/A dB Antenna Gain: 0| dBi
Gain (Y):
Applied Voltage: 48V Vdc ]
Total Power — .
Test Frequency Combined Limit Margin
MHz dBm dB
5735 29.92 30.00 -0.08
5780 29.76 30.00 -0.24
5840 28.52 30.00 -1.48
Measurement uncertainty: +1.33 dB
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20 MHz BPSK Pk Pwr 5735 MHz combined

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvli 21 .55 dBm VBW 1 MHz
44 .5 dBm 5.73808617 GHz SWT 5 ms unit dBm
44 .5

4 24 .5 dB Offset vi [ral 21.55 dBm
5.73808617 GHz
CH |PWR 29.92 dBm
3 CHBY 1780000000 MHzZ
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20 MHz BPSK Pk Pwr 5780 MHz combined

Marker 1 [T1] RBW 1 MHz RF Att 30 dB

Ref Lvli 20.50 dBm VBW 1 MHz
44,5 dBm 5.77803607 GHz SWT 5 ms unit dBm

44.5

4 24.5 dB Offset vi1|pori] 20.50 dBn
5.77803607 GHz
CH |PWR 29.76 dBm
3 CHBY 1780000000 MHzZ
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20 MHz BPSK Pk Pwr 5840 MHz combined
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvl 19.05 dBm VBW 1 MHz
44.5 dBm 5.83611222 GHz SWT 5 ms unit dBm
445
4 24.5 dB Offset vi [ral 19.05 dBm
5.83611222 GHz
CH [PWR 28.52 dBm
3 CH[BW A7 - oUUUUJUUU VHZ
L
2

-55_5

Center 5.84 GHz 4 MHz/
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7.3.5 Measurement results for 802.11n 40MHz BPSK

Test Conditions: 15.247 (b) Rel. Humidity (%): 35 to| 42
Variant: 802.11n 40MHz BPSK Ambient Temp. (°C): 19 to| 22
TPC: HIGH Pressure (mBars): | 998 |to | 1003
Modulation: ON Duty Cycle (%): 100
Begm F(?rmlng N/A dB Antenna Gain: 0| dBi
Gain (Y):
Applied Voltage: 48V Vdc ]
Total Power — .
Test Frequency Combined Limit Margin
MHz dBm dB
5745 29.99 30.00 -0.01
5780 29.19 30.00 -0.81
5840 28.20 30.00 -1.80
Measurement uncertainty: +1.33 dB
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40 MHz BPSK Pk Pwr 5745 MHz combined
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 17.57 dBm VBW 1 MHz
44_.5 dBm 5.74379760 GHz SWT 5 ms uUnit dBm
445
4 24.5 dB Offset vi [T11 17.57 dBm
5.74379760 GHz
CH |PWR 29.99 dBm
3 CH BV S0 . 7/U0U0UUUVUUU VIiAZ
2 1
. WN

—20f

in lHll ’

-3
-4
CO
-5 o9
-55_5
Center 5.745 GHz 8 MHz/ Span 80 MHz
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40 MHz BPSK Pk Pwr 5780 MHz combined
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvl 17.62 dBm VBW 1 MHz
44.5 dBm 5.77751503 GHz SWT 5 ms unit dBm
445
4 24.5 dB Offset vi [T11 17.62 dBm
5.77751503 GHz
CH [PWR 29.19 dBm
3 CH BV S0 . 7/0U0UUUUU NAZ
2 1
MW%W
1
/ )
. I \‘J.N
_20| "\ MAM ik
-3
-4
co
-5 TO
-55_5
Center 5.78 GHz 8 MHz/ Span 80 MHz
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40 MHz BPSK Pk Pwr 5830 MHz combined
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvl 16.85 dBm VBW 1 MHz
44.5 dBm 5.83232465 GHz SWT 5 ms unit dBm
445
4 24.5 dB Offset vi [T11 16.85 dBm
5.83232465 GHz
CH |PWR 28.20 dBm
3 CH BV S0 . 7/0U0UUUUU NAZ
2 i n

\Mln\
V(]

-20 | Aol

-3

-4
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-5 TO

-55_5
Center 5.83 GHz 8 MHz/ Span 80 MHz
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7.4 Peak Power Spectral Density

Test Procedure

The test methodology and conditions utilized for each measurement is referenced in the
following test results matrix. RF output power, transmit power control and power density
were measured per the Test Configuration identified below.

Per the standard measurements were taken at ambient and extreme temperature conditions

at nominal and extreme voltage levels.

Test Configuration

EUT Q

a
b

O\c

© O
d
rfO
\O Spectrum
Analvzer
Combiner

Power Meter
and Sensor

Measurement set-up for Peak Power Spectral Density

Specification

815.247 (e): 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

Traceability
Method Test Equipment Used
WI-01 0158, 0252, 0313, 0314, 0223, 0116, 0117, 0287, 0363
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Note: Peak Power Spectral Density results are only presented for the modulation types with
the highest spectral density. 20 MHz and 40 MHz wide modulations which demonstrate a
lower spectral density were limited in output by Peak Output Power limits.

7.4.1 Measurement results for 802.11n 5MHz BPSK

Test Conditions: 15.247 (e) Rel. Humidity (%): 35 to 42
Variant: 802.11n 5MHz BPSK Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100

Beam Forming Gain N/A dB Antenna Gain: 0 dBi
Applied Voltage: 48V Vdc

Notes 1:

Notes 2:

Test Measured Power Density Total Peak Power . .

. Limit Margin
Frequency RF Port (dBm) Spectral Density (dBm)

MHz a b c d Combined |Calculated dBm dB
5730.000 3.70 0.62 -- -- 5.44 8.00 -2.56
5780.000 3.25 2.57 -- -- 5.93 8.00 -2.07
5845.000 1.53 2.66 -- -- 5.14 8.00 -2.86

Measurement uncertainty: +1.33dB
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Chain a: Power Density Ambient 5730MHz 48.00V 21.55dBm

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvli 3.70 dBm VBW 10 kHz
23 dBm 5.72872244 GHz SWT 350 s unit dBm
2’J
20 —16.6 dB Offset YilfT1] 1=l
5.72872244 GHz
1
| D1 8 dBm i
N NS RV S S N
I YOV A A WY Yy W VANV 4 194 LW
-1
-2
-3
-4
-5
-6
-7
=77
Center 5.728627255 GHz 100 kHz/ Span 1 MHz
Date: 13.DEC.2010 12:23:31
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Chain a: Power Density Ambient 5780MHz 48.00V 21.07dBm

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi 3.25 dBm VBW 10 kHz
23 dBm 5.77872244 GHz SWT 350 s unit dBm
23
20 —16.6 dB Offset YilfT1] =y
5.77872244 GHz
1
L D1 8 dBm
1
J, AL e, P M A A
VA Y EUP A WY/ N VAl T VT TV G VY W N
-1
-2
-3
-4
-5
-6
-7
=77
Center 5.778727455 GHz 100 kHz/ Span 1 MHz
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Chain a: Power Density Ambient 5845MHz 48.00V 19.08dBm
Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref LvI 1.53 dBm VBW 10 kHz
23 dBm 5.84309920 GHz SWT 350 s unit dBm
2’J
20 —16.6 dB Offset YilfT1] s
5.84309920 GHz
1
L D1 8 dBm
1
0| X | .‘\ ) M ) A\l‘
LA Waa Ty Wt VAR PNV VNP o™ M N
-1
-2
-3
-4
-5
-6
-7
-77
Center 5.843527054 GHz 100 kHz/ Span 1 MHz
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Chain b: Power Density Ambient 5730MHz 48.00V 18.37dBm

Marker 1 [T1] RBW 3 kHz RF ALt 20 dB
Ref LvI 0.62 dBm VBW 10 kHz
23 dBm 5.72840982 GHz SWT 350 s unit dBm
23
20 —16.6 dB Offset YilfT1] g6 B
5.72840982 GHz
1
- D1 8 dBm
1

ST NI

=77

Center

Date:

13.DEC.2010

5.728867735 GHz

13:16:25

100 kHz/

Span 1 MHz
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Chain b: Power Density Ambient 5780MHz 48.00V 20.27dBm

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi 2.57 dBm VBW 10 kHz
23 dBm 5.77841182 GHz SWT 350 s unit dBm
23
20 —16.6 dB Offset YilfT1] e
5.77841182 GHz
1
L D1 8 dBm
1
,AL A, ,/M oy " s o) Ay Ay AN L
W7 W WY WG T O VAW AV 4
-1
-2
-3
-4
-5
-6
-7
-77
Center 5.778847695 GHz 100 kHz/ Span 1 MHz
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Chain b: Power Density Ambient 5845MHz 48.00V 20.36dBm

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvli 2.66 dBm VBW 10 kHz
23 dBm 5.84488277 GHz SWT 350 s unit dBm
2’2
20 —16.6 dB Offset YilfT1] =l
5.84488277 GHz
1
| D1 8 dBm
1
LYY Ad P L A WA | K
P PR W AR ) SRRV [ W RV A /
-1 \\ y.
-2
-3
-4
-5
-6
-7
-77
Center 5.844529058 GHz 100 kHz/ Span 1 MHz
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7.4.2 Measurement results for 802.11n 5MHz 640AM

Test Conditions: 15.247 (e) Rel. Humidity (%): 35 to 42
Variant: 802.11n 5MHz 64QAM Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%0): 100

Beam Forming Gain N/A dB Antenna Gain: 0 dBi
Applied Voltage: 48V Vdc

Notes 1:

Notes 2:

Test Measured Power Density Total Peak Power . .

. Limit Margin
Frequency RF Port (dBm) Spectral Density (dBm)

MHz a b c d Combined [Calculated dBm dB
5730.000 4.21 0.41 -- -- 5.72 8.00 -2.28
5780.000 212 2.06 -- -- 5.10 8.00 -2.90
5845.000 217 1.76 -- -- 4.98 8.00 -3.02

Measurement uncertainty: +1.33dB
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Chain a Power Density Ambient 5730MHz 48.00V 22.17dBm

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref LvI 4.21 dBm VBW 10 kHz
23 dBm 5.72895691 GHz SWT 350 s unit dBm
2’J
20 —16.6 dB Offset Y31 Fray -21 dBn
5.72895691 GHz
1
- D1 8 dBm .
i N W W N A A P M Nt
N A W AL W % " W
-1
-2
-3
-4
-5
-6
-7
=77
Center 5.728747495 GHz 100 kHz/ Span 1 MHz
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Chain a Power Density Ambient 5780MHz 48.00V 20.26dBm

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Re¥f Lvi 2.12 dBm VBW 10 kHz
23 dBm 5_.78099098 GHz SWT 350 s unit dBm
23
2 16.6 dB Offset A 2 ¥ 34 195 dp

13
E o | Z -tz Goft

5.78099098 GHz

D1 8 dBm

) W\ A ALK A A

W \Mlﬁ W W \\VW V\w/” rj A \\bﬂvv

=77

Center 5.781352705 GHz

Date: 13.DEC.2010 15:20:56

100 kHz/ Span 1 MHz
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Chain a Power Density Ambient 5845MHz 48.00V 19.33dBm

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi 2.17 dBm VBW 10 kHz
23 dBm 5.84575251 GHz SWT 350 s unit dBm
23
20 —16.6 dB Offset Y31 Fray 2.17 dBn
5.84579251 GHz
1
D1 8 dBm
1
l\}l\ o rA x“ “Vd | HI'A 1 AJ\{ A n N
-1
-2
-3
-4
-5
-6
-7
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Center 5.845871743 GHz 100 kHz/ Span 1 MHz
Date: 13.DEC.2010 15:36:04

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: NetStream 5x100 5.8 GHz ODU
- =9 To: FCC 47 CFR Part 15.247
i Serial # NTCS01-U3 Rev A
MICQMLabS Issue Date: 20th January 2011
Page: Page 91 of 188

Chain b Power Density Ambient 5730MHz 48.00V 18.86dBm

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Re¥f Lvi 0.41 dBm VBW 10 kHz
23 dBm 5.73083467 GHz SWT 350 s unit dBm
2’2
20 —16.6 dB Offset YilfT1] g4t 5y
5.73083467 GHz
1
D1 8 dBm
1
-1
-2
-3
-4
-5
-6
-7
=77
Center 5.730911824 GHz 100 kHz/ Span 1 MHz
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Chain b Power Density Ambient 5780MHz 48.00V 19.90dBm
Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi 2.06 dBm VBW 10 kHz
23 dBm 5.78037575 GHz SWT 350 s unit dBm
gq 16.6 dB Offset \ ) ¥ 4 06-dR

13
E= | Z OO0 Goft

5.78037575 GHz

D1 8 dBm

=77

Center 5.780851703 GHz 100 kHz/

Date: 13.DEC.2010 14:24:17

Span 1 MHz
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Chain b Power Density Ambient 5845MHz 48.00V 19.90dBm

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi 1.76 dBm VBW 10 kHz
23 dBm 5.84403908 GHz SWT 350 s unit dBm
23
20 —16.6 dB Offset YilfT1] A7 5—etn
5.84403908 GHz
1
D1 8 dBm
1
AL ..X A L o A ANR Ao\ Adp AMY M“’\‘ M
K AN W W VY W, VY "
-1
-2
-3
-4
-5
-6
-7
=77
Center 5.844448898 GHz 100 kHz/ Span 1 MHz
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7.4.3 Measurement results for 802.11n 10MHz BPSK

Test Conditions: 15.247 (e) Rel. Humidity (%0): 35 to 42
Variant: 802.11n 10 MHz BPSK Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100

Beam Forming Gain N/A dB Antenna Gain: 0 dBi
Applied Voltage: 48V Vdc

Notes 1:

Notes 2:

Test Measured Power Density Total Peak Power — :

. Limit Margin
Frequency RF Port (dBm) Spectral Density (dBm)

MHz a b c d Combined |Calculated dBm dB
5730.000 -1.23 -2.26 - -- 1.29 8.00 -6.71
5780.000 -0.37 -1.72 - -- 2.02 8.00 -5.98
5845.000 -1.79 -1.45 - -- 1.39 8.00 -6.61

Measurement uncertainty: +1.33dB
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Chain a Power Density Ambient 5730MHz 48.00V 19.04dBm

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi -1.23 dBm VBW 10 kHz
23 dBm 5.72772244 GHz SWT 350 s unit dBm
23
20 —16.6 dB Offset YilfT1] o3 b
5.72772244 GHz
1
- D1 8 dBm
1
-1
-2
-3
-4
-5
-6
-7
=77
Center 5.727695391 GHz 100 kHz/ Span 1 MHz
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Chain a Power Density Ambient 5780MHz 48.00V 19.87dBm

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi -0.37 dBm VBW 10 kHz
23 dBm 5.77772445 GHz SWT 350 s unit dBm
23
20 —16.6 dB Offset YilfT1] Ho37 B

5.77772445 GHz

D1 8 dBm

W S a N s WY S N I S

=77

Center 5.777895792 GHz 100 kHz/ Span 1 MHz
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Chain a Power Density Ambient 5845MHz 48.00V 18.16dBm

Marker 1 [T1] RBW 3 kHz RF ALt 20 dB
Ref LvI -1.79 dBm VBW 10 kHz
23 dBm 5.84356212 GHz SWT 350 s unit dBm
23
20 —16.6 dB Offset YilfT1] -7o—abn
5.84356212 GHz
1
- D1 8 dBm

BT e I e WL I RN T, WMW

=77

Center 5.843096192 GHz 100 kHz/ Span 1 MHz
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Chain b Power Density Ambient 5730MHz 48.00V 17.66dBm

Marker 1 [T1] RBW 3 kHz RF ALt 20 dB
Ref LvI -2.26 dBm VBW 10 kHz
23 dBm 5.72912325 GHz SWT 350 s unit dBm
23
20 —16.6 dB Offset YilfT1] =
5.72912325 GHz
1

D1 8 dBm

M A A B L S el

=77

Date:
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14_DEC.2010 13:04:17
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Chain b Power Density Ambient 5780MHz 48.00V 18.81dBm

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref LvI -1.72 dBm VBW 10 kHz
23 dBm 5.77772645 GHz SWT 350 s unit dBm
23
20 —16.6 dB Offset Y31 Fray 1.72 dBn
5.77772645 GHz
1
L D1 8 dBm

e T N s L o e R SN

=77

Center 5.778016032 GHz 100 kHz/ Span 1 MHz
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Chain b Power Density Ambient 5845MHz 48.00V 18.65dBm

Marker 1 [T1] RBW 3 kHz RF ALt 20 dB
Ref LvI -1.45 dBm VBW 10 kHz
23 dBm 5.84412325 GHz SWT 350 s unit dBm
23
20 —16.6 dB Offset YilfT1] S =t
5.84412325 GHz
1
- D1 8 dBm

=77

Center 5.844378758 GHz 100 kHz/ Span 1 MHz
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7.5 Conducted Spurious Emissions

Test Procedure

Conducted emissions were measured at a limit of 20 dB below the highest in-band spectral
density measured with a spectrum analyzer connected to the antenna terminal. Emissions at
the band edge were measured and recorded. Measurements were made while EUT was
operating in transmit mode of operation at the appropriate center frequency.

Measurements were made using a combiner with the transmitter tuned to the channel closest
to the band-edge being measured. All emissions were maximized during measurement.

Limits which were derived from the peak emission.

Test Measurement Set up

EUT

Q

%

o 0|

Spectrum

.O |
L Combiner j\o

Analvzer

Power Meter
and Sensor

Conducted Spurious Emission measurement test configuration
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Specification

Conducted Spurious Emissions

§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
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits.

§15.247(d)

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 §15.209(a) is not required. In addition, radiated emissions which
fall in the restricted bands, as defined in Section §15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section 15.205(a)).

Limits Band-Edge

Lower Limit Upper Limit Limit below highest level of
Band-edge Band-edge desired power

2,400 MHz 2,483.5 MHz > 20 dB

5725 MHz 5850 MHz

Traceability

Method Test Equipment Used

WI-05

0158, 0252, 0313, 0314, 0223, 0116, 0117, 0287, 0363.
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7.5.1 Measurement Results for 802.11n 5MHz BPSK Chain a

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):| 35 to 42
Variant: 802.11n 5MHz BPSK Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (%):| 100

Beam Forming Gain (Y): N/A dB Antenna Gain:| N/A dBi

Applied Voltage: 48V Vdc

Notes 1:

Notes 2:

Conducted Spurious Measurment

Maximum Observed Limit (20 dB below
Test Frequency Start Frequency Stop Frequency Emission peak of fundamental)
MHz MHz MHz dBm dBm
5730.000 30.00 40000.00 -33.70 -8.22
5780.000 30.00 40000.00 -34.21 -6.19
5845.000 30.00 40000.00 -33.99 -9.13
Band-edge Measurment
Emission —
Test Frequency Band-edge Amplitude @ Band- Limit (20 dB below Margin
Frequency peak of fundamental)
edge
MHz MHz dBm dBm dB
5730.000 5725.00 -17.48 -2.88 -14.60
5845.000 5850.00 -19.46 -5.50 -13.96

Measurement uncertainty:

+2.81 dB
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Chain a TX SPR Ambient 5730MHz 48.00V 19.42dBm 0.03-40GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 11.78 dBm VBW 300 kHz
23 dBm 5.71711423 GHz SWT 60 s unit dBm
21
20—16-6 (B Offset — 11.78 dBn
1 5.71711]423 GHz
| D1 11.[78Y dBm VolETi} -33.69 dBn

34.87358717

D2 |-8.218 |dBm

-5
|7
-6
-70
=77
Start 30 MHz 3.997 GHz/ Stop 40 GHz
Date: 14_DEC.2010 09:33:44
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Chain a TX SPR Amb 5780 MHz 48.00V 19.87dBm 0.03-40GHz

Marker 1 [T1] RBW 100 kHz RFE Att 20 dB
Ref Lvi 13.81 dBm VBW 300 kHz
23 dBm 5.71711423 GHz SWT 60 s unit dBm
21
20—16-6 (B Offset — 13.81 dBn
1 5.71711/423 GHz
| D1 13.[81 dBm
V2|[T1] -34.21 dBn

34.71338677

D2 |-6.188 |dBm

-6
-70
=77
Center 20.015 GHz 3.997 GHz/ Span 39.97 GHz
Date: 14_DEC.2010 09:55:21
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Chain a TX SPR Amb 5845 MHz 48.00V 17.87dBm 0.03-40GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 10.87 dBm VBW 300 kHz
23 dBm 5.79721443 GHz SWT 60 s unit dBm
23
20—16-6 (B Offset 71 FFaT +4-S7—eBn

5.79721443 GHz
V2|[T1] -33.99 dBn

1
10=D1_10.1875 dBm

34.87358717 GHZzZ

D2 [-9.1125 dBm

-4

=77

Center 20.015 GHz 3.997 GHz/ Span 39.97 GHz

Date:

14_DEC.2010 09:47:22
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Chain a Band Edge Ambient 5730MHz 48.00V 21.70dBm

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli -17.48 dBm VBW 300 kHz
23 dBm 5_.72500000 GHz SWT 20 s unit dBm
be]
g 16.6 dB Offset YilfT1] TR0
| D1 17.[12 dBm e
1 V2|[T1] ?g 57 dB

5.72696894 GH
V3| [T1] 7.12 dB
(@Y

D2 |-2.88 dBm T

-5
-6
-7
F1
-77
Start 5.6925 GHz 4 MHz/ Stop 5.7325 GHz
Date: 13.DEC.2010 12:15:35
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Chain a Band Edge Ambient 5845MHz 48.00V 19.14dBm

Marker 1 [T1] RBW 100 kHz RF ALt 20 dB
Ref LvI 14_.50 dBm VBW 300 kHz
23 dBm 5.84610721 GHz SWT 20 s unit dBm
23
20 —16.6 dB Offset YilfT1] T4 5O cibg

5.84610721 GHz

1 14Y/503 dBm
1 8 Vo|[T1] -3.52 dBm

/ \ 5.84779058 GHz

V3|[T1] -19.46 dBm

D2 —%497 dBm
-1

-5 M A A AA I A gl figot
-6
-7
F1
=77
Center 5.8625 GHz 4 MHz/ Span 40 MHz
Date: 13.DEC.2010 12:47:18
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7.5.2 Measurement Results for 802.11n 5MHz BPSK Chain b

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):| 35 to 42
Variant: 802.11n 5MHz BPSK Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (%):| 100

Beam Forming Gain (Y): N/A dB Antenna Gain:| N/A dBi

Applied Voltage: 48V Vdc

Notes 1:

Notes 2:

Conducted Spurious Measurment

Test Frequenc Start Frequenc Stop Frequenc AR OLEERTERE | HITIE (0 Cl2 2L
a y q y P q y Emission peak of fundamental)
MHz MHz MHz dBm dBm
5730.000 30.00 40000.00 -34.11 -9.53
5780.000 30.00 40000.00 -33.95 -8.37
5845.000 30.00 40000.00 -33.49 -8.78
Band-edge Measurment
Emission .
Test Frequency Band-edge Amplitude @ Band- Limit (20 dB below Margin
Frequency cdge peak of fundamental)
MHz MHz dBm dBm dB
5730.000 5725.00 -22.21 -6.50 -15.71
5845.000 5850.00 -19.96 -4.11 -15.85

Measurement uncertainty:

+2.81 dB
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Chain b TX SPR Ambient 5730MHz 48.00V 17.00dBm 0.03-40GHz
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 10.47 dBm VBW 300 kHz
23 dBm 5.71711423 GHz SWT 60 s unit dBm
gq 16.6 dB Offset YilfT1] TG a7 b

5.71711/423 GHz
Vol|[rT1] -34.11 dBnm

10=D1_10_47¥ dBm

34.95368737 GHZz

D2 |-9 1528 dBm

-10

N
-6
-7
-77
Start 30 MHz 3.997 GHz/ Stop 40 GHz
Date: 14.DEC.2010 10:04:10
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Chain b TX SPR Ambient 5780MHz 48.00V 18.51dBm 0.03-40GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 11.63 dBm VBW 300 kHz
23 dBm 5.71711423 GHz SWT 60 s unit dBm
2’)
20—16-6 (B Offset 71 FFaT +1—63—eBn
1 5.71711/423 GHz
| D1 11.629 dBm Valrriy 33.95 dBn
1 | . | ~
34.95368737 GHz
1 D2 |-8.371 dBm
-2
_3 2
4 WA ,m\,/'w“v‘ af !
MNV“\J)%\‘".M&ﬁ MNMWM'MJ

=77

Center 20.015 GHz 3.997 GHz/

Date: 14_DEC.2010 10:10:27

Span 39.97 GHz
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Chain b TX SPR Ambient 5845MHz 48.00V 18.55dBm 0.03-40GHz
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 11.22 dBm VBW 300 kHz
23 dBm 5.79721443 GHz SWT 60 s unit dBm
23
2 16.6 dB Offset Yalyrraag 14 oo Ao
T L oy
1 5.79721443 GHz
101=D1 11 [221¥ dBn V2i[T1] -33.49 dB
34.87358717 GHz
. D2 |-8.[779 [dBm
-2
_3 >
4 \AW
-5 MMUVV‘/ \ WWWM
A'fr'"
-6
-7
=77
Center 20.015 GHz 3.997 GHz/ Span 39.97 GHz
Date: 14_DEC.2010 10:16:00
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Chain b Band Edge Ambient 5730MHz 48.00V 18.44dBm

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli -22.21 dBm VBW 300 kHz
23 dBm 5.72500000 GHz SWT 20 s unit dBm
2’2
20 —16.6 dB Offset Y31 Fray 22.21 dBn
g 5_725ooooogGHz
L D1 13./498 dBm
v
1 2| [T1] TQAEﬁM&ﬁm
5_.72720942 GH
V3|[T1] 3.50 dB
L——oohdr oo on

D2 |-6.502 |dBm

=77

F1

Start 5.6925 GHz 4 MHz/

Date: 13.DEC.2010 13:08:27

Stop 5.7325 GHz
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Chain b Band Edge Ambient 5845MHz 48.00V 20.38dBm

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Re¥f Lvi 15.89 dBm VBW 300 kHz
23 dBm 5.84466433 GHz SWT 20 s unit dBm
2’J
2 16.6 dB Offset Yilrria 1 20 _dpR
T e | 15-89—eBn
- D1Y15,.(892 dBm 5-84466433—GHz
1 f [‘ \'\ Vo|[T1] -6.33 dBm
5.84787074 GHz
V3|[T1] -19.96 dBm
5-85608000—GH=

D2 —%108 dBm
-1 I

s VW

—_4 y
5 LWWWMW WP TP
-6
-7
Fi

=77

Center 5.8625 GHz 4 MHz/ Span 40 MHz

Date: 13.DEC.2010 13:37:31
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7.5.3 Measurement Results for 802.11n 5MHz 640AM Chain a

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):[ 35 to 42
Variant: 802.11n 5MHz 64QAM Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (%):| 100

Beam Forming Gain (Y): N/A dB Antenna Gain:| N/A dBi

Applied Voltage: 48V Vdc

Notes 1: Chain A

Notes 2:

Conducted Spurious Measurment

. Limit (20 dB below
Maximum Observed
Test Frequency | Start Frequency | Stop Frequency . peak of
Emission
fundamental)
MHz MHz MHz dBm dBm
5730.000 30.00 40000.00 -33.88 -6.46
5780.000 30.00 40000.00 -34.57 -7.44
5845.000 30.00 40000.00 -34.05 -8.35
Band-edge Measurment
Emission —
Test Frequency Band-edge Amplitude @ Band e Margin
Frequency peak of fundamental)
edge
MHz MHz dBm dBm dB
5730.000 5725.00 -16.56 -2.53 -14.03
5845.000 5850.00 -21.41 -4.48 -16.93

Measurement uncertainty:

+2.81dB
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Chain a TX SPR Ambient 5730MHz 48.00V 19.58dBm 0.03-40GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 13.54 dBm VBW 300 kHz
23 dBm 5.71711423 GHz SWT 60 s Unit dBm
2’J
20 —16.6 dB Offset YilfT1] T Ga el
glr g 5.71711]423 GHz
' D1 13.53% dB
m Vo[[T11 —33.88 dBn|

34.79348697 GHZz

D2 |-6_[461 dBm

=77

Start 30 MHz 3.997 GHz/ Stop 40 GHz

Date:
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Chain a TX SPR Ambient 5780MHz 48.00V 17.86dBm 0.03-40GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 12.56 dBm VBW 300 kHz
23 dBm 5.71711423 GHz SWT 60 s unit dBm
23
20—16-6 (B Offset 71 FFaT 13- 56—eBn
1 5.71711423 GHz
y - D1 12.56% dBm Vo HT11 —34-57 dB
34.07258517 GHz
D2 |-7 439 [dBm
-1
-2
-3
2
» A !wav \ﬂwﬁf\yﬁ
-5 A M AN rin o ‘“‘“‘J
Vel
-6
-7
-77

Center 20.015 GHz 3.997 GHz/

Date: 14_DEC.2010 11:05:38

Span 39.97 GHz
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Chain a TX SPR Ambient 5845MHz 48.00V 18.34dBm 0.03-40GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 11.65 dBm VBW 300 kHz
23 dBm 5.79721443 GHz SWT 60 s Unit dBm
23
20—16-6 (B Offset 71 FFaT +1—65—eBn
1 5.79721443 GHz
| D1 11./65 W®Bm Valrriy 34 .05 dBn
1 | . | ~
34.95368737 GHz
N D2 |-8.[35 dBm
-2
_3 2
4 A e VAV A
. " ybqwhkobNNme“uh¢\, A A/UwﬁﬁkhMALAJ
-6
-7
-77

Center 20.015 GHz

Date: 14 _DEC.2010

11:11:30

3.997 GHz/

Span 39.97 GHz
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Chain a Band Edge Ambient 5730MHz 48.00V 22.24dBm

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
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Chain a Band Edge Ambient 5845MHz 48.00V 19.34dBm

Marker 1 [T1] RBW 100 kHz RF Att 20 dB

Ref Lvli 15.52 dBm VBW 300 kHz
23 dBm 5.84362224 GHz SWT 20 s unit dBm
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7.5.4 Measurement Results for 802.11n 5MHz 64QAM Chain b
Test Conditions: 15.247 (a)(2) Rel. Humidity (%):[ 35 to 42
Variant: 802.11n 5MHz 64QAM Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (%):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain:| N/A dBi
Applied Voltage: 48V Vdc
Notes 1: Chain B

Notes 2:

Conducted Spurious Measurment

. Limit (20 dB below
Maximum Observed
Test Frequency | Start Frequency | Stop Frequency .. peak of
Emission
fundamental)
MHz MHz MHz dBm dBm
5730.000 30.00 40000.00 -34.60 -7.91
5780.000 30.00 40000.00 -34.65 -8.41
5845.000 30.00 40000.00 -33.89 -7.04
Band-edge Measurment
Emission -
Test Frequency Band-edge Amplitude @ Band Limit (20 dB below Margin
Frequency peak of fundamental)
edge
MHz MHz dBm dBm dB
5730.000 5725.00 -24.17 -5.39 -18.79
5845.000 5850.00 -22.32 -4.61 -17.71

Measurement uncertainty:

+2.81dB
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Chain b TX SPR Ambient 5730MHz 48.00V 17.91dBm 0.03-40GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 12.09 dBm VBW 300 kHz
23 dBm 5.71711423 GHz SWT 60 s unit dBm
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Chain b TX SPR Ambient 5780MHz 48.00V 18.46dBm 0.03-40GHz

Marker 1 [T1] RBW 100 kHz RF ALt 20 dB
Ref Lvl 11.59 dBm VBW 300 kHz
23 dBm 5.71711423 GHz SWT 60 s unit dBm
23
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1 5.71711423 GHz
- D1 11 .59 dBm V2lfTi1] -34 65 dB
1
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Chain b TX SPR Ambient 5845MHz 48.00V 19.68dBm 0.03-40GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli 12.96 dBm VBW 300 kHz
23 dBm 5.79721443 GHz SWT 60 s unit dBm
23
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Chain b Band Edge Ambient 5730MHz 48.00V 18.94dBm

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
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23
20 —16.6 dB Offset Y31 Fray 24 .17 dBn

D1 14_.613 dBm 5.72500000 G}é

. V2l[T1] ff‘"féf‘"&ﬂ\n

V3|[T1]

+
D2 |-5.387 [dBm /ar/

-6
-7
F1
-77
Start 5.6925 GHz 4 MHz/ Stop 5.7325 GHz
Date: 13.DEC.2010 14:04:13

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: NetStream 5x100 5.8 GHz ODU
apfe ) To: FCC 47 CFR Part 15.247
i Serial # NTCS01-U3 Rev A
MICQMLabS Issue Date: 20th January 2011
- Page: Page 126 of 188

Chain b Band Edge Ambient 5845MHz 48.00V 19.95dBm
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7.5.5 Measurement Results for 802.11n 10MHz BPSK Chain a

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):| 35 to 42
Variant: 802.11n 10 MHz BPSK Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (%):| 100

Beam Forming Gain (Y): N/A dB Antenna Gain:[ N/A dBi

Applied Voltage: 48V Vdc

Notes 1:

Notes 2:

Conducted Spurious Measurment

Test Frequenc Start Frequenc Stop Frequenc R LSRR | HIIE (el 2oLy
a y q y P q y Emission peak of fundamental)
MHz MHz MHz dBm dBm
5730.000 30.00 40000.00 -34.20 -9.91
5780.000 30.00 40000.00 -34.64 -9.54
5845.000 30.00 40000.00 -34.38 -11.39
Band-edge Measurment
Emission .
Test Frequency Band-edge Amplitude @ Band- Limit (20 dB below Margin
Frequency peak of fundamental)
edge
MHz MHz dBm dBm dB
5730.000 5725.00 -9.53 -7.14 -2.40
5845.000 5850.00 -12.24 -10.12 -2.11

Measurement uncertainty:

+2.81 dB
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Chain a TX SPR Ambient 5730MHz 48.00V 19.00dBm 0.03-40GHz
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Chain a TX SPR Ambient 5780MHz 48.00V 19.84dBm 0.03-40GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
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Chain a TX SPR Ambient 5845MHz 48.00V 18.14dBm 0.03-40GHz
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Chain a Band Edge Ambient 5730MHz 48.00V 20.24dBm
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Chain a Band Edge Ambient 5845MHz 48.00V 17.70dBm
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7.5.6 Measurement Results for 802.11n 10MHz BPSK Chain b

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):[ 35 to 42
Variant: 802.11n 10 MHz BPSK Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (%):| 100

Beam Forming Gain (Y): N/A dB Antenna Gain:| N/A dBi

Applied Voltage: 48V \Vdc

Notes 1: Chain B

Notes 2:

Conducted Spurious Measurment

. Limit (20 dB below
Maximum Observed
Test Frequency | Start Frequency | Stop Frequency . peak of
Emission
fundamental)
MHz MHz MHz dBm dBm
5730.000 30.00 40000.00 -33.25 -10.92
5780.000 30.00 40000.00 -33.08 -11.11
5845.000 30.00 40000.00 -34.57 -10.47
Band-edge Measurment
Emission —
Test Frequency HTE LS Amplitude @ Band R Margin
Frequency peak of fundamental)
edge
MHz MHz dBm dBm dB
5730.000 5725.00 -12.17 -9.55 -2.62
5845.000 5850.00 -10.44 -9.38 -1.05

Measurement uncertainty:

+2.81dB
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Chain b TX SPR Ambient 5730MHz 48.00V 17.65dBm 0.03-40GHz
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Chain b TX SPR Ambient 5780MHz 48.00V 18.79dBm 0.03-40GHz
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Chain b TX SPR Ambient 5845MHz 48.00V 18.64dBm 0.03-40GHz
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Chain b Band Edge Ambient 5730MHz 48.00V 17.78dBm
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Chain b Band Edge Ambient 5845MHz 48.00V 18.67dBm
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7.5.7 Measurement Results for 802.11n 20MHz BPSK Chain a Band Edge

Note: Only band edge emissions results are presented. 802.11n 5MHz provides worst case
conducted spurious emissions results.

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):[ 35 to 42
Variant: 802.11n 20 MHz BPSK Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (%):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain:| N/A dBi
Applied Voltage: 48V Vdc
Notes 1: Chain A
Notes 2:
Band-edge Measurment
Emission —
Test Frequency LR Amplitude @ Band LAV (i o Margin
Frequency peak of fundamental)
edge
MHz MHz dBm dBm dB
5735.000 5725.00 -10.49 -9.13 -1.36
5840.000 5850.00 -12.13 -10.35 -1.77
Measurement uncertainty: +2.81 dB
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Chain a Band Edge Ambient 5735MHz 48.00V 21.58dBm

Marker 1 [T1] RBW 100 kHz RF ALt 20 dB
Ref LvI -10.49 dBm VBW 300 kHz
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Chain a Band Edge Ambient 5840MHz 48.00V 20.52dBm
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7.5.8 Measurement Results for 802.11n 20MHz BPSK Chain b band Edge

Note: Only band edge emissions results are presented. 802.11n 5MHz provides worst case
conducted spurious emissions results.

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):[ 35 to 42
Variant: 802.11n 20 MHz BPSK Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):[ 998 to 1003
Modulation: ON Duty Cycle (%):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain:| N/A dBi
Applied Voltage: 48V Vdc
Notes 1: Chain B
Notes 2:
Band-edge Measurment
Emission .
Test Frequency Band-edge Amplitude @ Band Limit (20 dB below Margin
Frequency peak of fundamental)
edge
MHz MHz dBm dBm dB
5735.000 5725.00 -15.01 -13.35 -1.65
5840.000 5850.00 -13.59 -11.23 -2.37
Measurement uncertainty: +2.81 dB
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Chain b Band Edge Ambient 5735MHz 48.00V 17.58dBm
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Chain b Band Edge Ambient 5840MHz 48.00V 19.70dBm
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7.5.9 Measurement Results for 802.11n 40MHz BPSK Chain a Band Edge

Note: Only band edge emissions results are presented. 802.11n 5MHz provides worst case
conducted spurious emissions results.

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):[ 35 to 42
Variant: 802.11n 40 MHz BPSK Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (%):| 100
Beam Forming Gain (Y): N/A dB Antenna Gain:| N/A dBi
Applied Voltage: 48V Vdc
Notes 1: Chain A
Notes 2:
Band-edge Measurment
Emission .
Test Frequency Band-edge Amplitude @ Band Limit (20 dB below Margin
Frequency peak of fundamental)
edge
MHz MHz dBm dBm dB
5745.000 5725.00 -10.52 -9.84 -0.69
5830.000 5850.00 -11.72 -10.74 -0.98
Measurement uncertainty: +2.81 dB
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Chain a Band Edge Ambient 5745MHz 48.00V 23.55dBm
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Chain a Band Edge Ambient 5830MHz 48.00V 22.82dBm
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7.5.10 Measurement Results for 802.11n 40MHz BPSK Chain b Band Edge

Note: Only band edge emissions results are presented. 802.11n 5MHz provides worst case
conducted spurious emissions results.

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):[ 35 to 42
Variant: 802.11n 40 MHz BPSK Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (%):[ 100
Beam Forming Gain (Y): N/A dB Antenna Gain:| N/A dBi
Applied Voltage: 48V Vdc
Notes 1: Chain B
Notes 2:
Band-edge Measurment
Emission .
Test Frequency Band-edge Amplitude @ Band Limit (20 dB below Margin
Frequency peak of fundamental)
edge
MHz MHz dBm dBm dB
5745.000 5725.00 -11.64 -11.45 -0.19
5830.000 5850.00 -13.55 -10.70 -2.85
Measurement uncertainty: +2.81dB
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Chain b Band Edge Ambient 5745MHz 48.00V 22.32dBm
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Chain b Band Edge Ambient 5830MHz 48.00V 22.60dBm
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7.6 Radiated Spurious Emissions
Test Procedure

Testing was performed in a 3-meter anechoic chamber. Preliminary radiated emissions were
measured on every azimuth and with the receiving antenna in both horizontal and vertical
polarizations. Preliminary emissions were recorded with in Spectrum Analyzer mode, using a
maximum peak detector while in peak hold mode.

Emissions nearest the limits were chosen for maximization and formal measurement using a
CISPR Compliant receiver. Emissions above 1000 MHz are measured utilizing a CISPR
compliant average detector with a tuned receiver, using a bandwidth of 1 MHz. Emissions
from 30 MHz — 1000 MHz are measured utilizing a CISPR compliant quasi-peak detector with
a tuned receiver, using a bandwidth of 120 kHz. Only the highest emissions relative to the
limit are listed.
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Radiated Emission Measurement Setup — Above 1 GHz
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Radiated Emission Measurement Setup — Below 1 GHz
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Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting
Amplifier Gain from the measured reading. All factors are included in the reported data.

FS=R+AF+ CORR-FO

FS = Field Strength
R = Measured Spectrum analyzer Input Amplitude
AF = Antenna Factor

CORR = Correction Factor = CL — AG + NFL

CL = Cable Loss

AG = Amplifier Gain

FO = Distance Falloff Factor

NFL = Notch Filter Loss or Waveguide Loss

Field Strength Calculation Example:

40 dBuV/m = 100 uV/m
48 dBuV/m = 250 uV/m

Given receiver input reading of 51.5 dBuV; Antenna Factor of 8.5 dB; Cable Loss of

1.3 dB; Falloff Factor of 0 dB, an Amplifier Gain of 26 dB and Notch Filter Loss of

1 dB. The Field Strength of the measured emission is:
FS=515+85+1.3-26.0+1=36.3 dBuV/m

Conversion between dBuV/m (or dBuV) and pV/m (or pV) are done as:

Level (dBuV/m) = 20 * Log (level (uV/m))
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Specification

Radiated Spurious Emissions

FCC 815.247(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
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or 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 §15.209(a) is not required. In addition, radiated emissions which
fall in the restricted bands, as defined in Section §15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section 15.205(a)).

FCC §15.205 (a) Except as shown in paragraph (d) of 15.205 (a), only spurious emissions are
permitted in any of the frequency bands listed.

FCC 8§15.205 (a) Except as shown in paragraphs (d) and (e) of this section, the field strength
of emissions appearing within these frequency bands shall not exceed the limits shown in
Section §15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits
in Section 15.209 shall be demonstrated using measurement instrumentation employing a
CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission limits in Section
15.209 shall be demonstrated based on the average value of the measured emissions. The
provisions in Section 15.35 apply to these measurements.

FCC §15.209 (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.

Table 1: FCC 15.209 Spurious Emissions Limits

Frequency (MHz) Field Strength Field Strength Measurement
(UV/m) (dBuV/m) Distance (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3
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Specification

Radiated Spurious Emissions

Industry Canada RSS-Gen §4.10
The search for spurious emissions shall be from the lowest frequency internally generated or
used in the receiver (e.g. local oscillator, intermediate or carrier frequency), or 30 MHz,
whichever is the higher, to at least 3 times the highest tunable or local oscillator frequency,

whichever is the higher, without exceeding 40 GHz.

RSS-Gen 86

If a radiated measurement is made, all spurious emissions shall comply with the limits of

Table 1: RSS-Gen 8§86 Spurious Emissions Limits.

Table 1: RSS-Gen 86 Spurious Emissions Limits

Frequency (MHz) Field Strength Field Strength Measurement
(UV/m) (dBuV/m) Distance (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Laboratory Measurement Uncertainty for Spectrum Measurement

Measurement Uncertainty | +5.6/ -4.5 dB

Traceability:

Method

Test Equipment Used

Work instruction WI-03

0287, 0193, 0342, 0158, 0303, 0304, 0134, 0310, 0312
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7.6.1 Transmitter Radiated Spurious Emissions

Radiated Transmitter emissions was performed on the EUT mode with the highest Power
Spectral Density and the highest gain antenna’s of each type. Emissions below 1 GHz was
performed using only the highest gain antenna. Emissions were investigated, and no radio
emissions were witnessed. All emissions present were from non-radio sources.

7.6.1.1 15.209 Emissions Below 1 GHz

Test Freq. |5730 MHz Engineer (GG
Variant |802.11n; 3.25 Mbps (MCS 8) Temp (°C) |24
Freq. Range |30 - 1000 MHz Rel. Hum.(%) |32
Power Setting [Maximum Press. (mBars) (1003
Antenna [QFD2-56-N Duty Cycle (%)[100

EUT and POE Power Supply in Chamber; Laptop to control radio located in control room. ISN connected at

Test Notes 1 computer for impedance matching.

Test Notes 2 [Performed with highest gain antenna; Emissions verified to NOT come from radio.
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Spec Dlst 3m
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Frequency - kiHz
oo
moD N0 X0 TO0 @00 SN0 N0 70 FO0 300 i0mD
Radiated Emissions Template: FCC 15309 RE 20-1000

hiHz
Filename: k programnetnomnics numrn'lrrtcsl:l1'l.fccp15 2qNdsaiseiaw data\NTCS01 _30- 100EiH

Formally measured emission peaks

Frequency Mzl () | T3S | AF a8 | gbiim | M | Pol | O | 5% | asiuim | V™ | TET |Comments
58.741 523 | 3.8 | -23.9 32.2 Quasi Max VvV | 160 | 49 40.0 -7.8 Pass DIG
32.606 45.9 3.4 | 111 38.3 Quasi Max VvV | 101 66 40.0 -1.8 Pass DIG
40.345 43.8 | 3.6 | -17.0 30.4 Quasi Max V | 128 | 325 40 -9.6 Pass DIG
141.201 50.2 | 4.4 | -18.1 36.5 Quasi Max \% 99 92 43.5 -7.0 Pass DIG
101.871 50.2 | 4.2 | -20.5 33.9 Quasi Max vV | 112 | 62 43.5 -9.6 Pass DIG
933.310 349 | 75 -7.0 35.3 Quasi Max \% 98 | 268 46 -10.7 | Pass DIG

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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7.6.1.2 15.209 Emissions Above 1 GHz — Antenna QFD2-56-N

Test Freq. |5730 MHz Engineer (GG

Variant |802.11n; 3.25 Mbps (MCS 8) Temp (°C) (24

Freq. Range |1000 MHz - 18000 MHz Rel. Hum.(%) |32
Power Setting (23 in ART test utility Press. (mBars) (1002

Antenna |QFD2-56-N

Duty Cycle (%)|100

Test Notes 1 computer for impedance matching.

EUT and POE Power Supply in Chamber; Laptop to control radio located in control room. ISN connected at

Fadiated Emissions

mplate: FCC RE 1-

Test Notes 2
MICCBM. s gauvim Vasona by EMiSoft 15 Dec 10 12:04 -
LZ] ‘uhlu:al:
oD ak Lima
. .ﬁwemge [t}
o ru'leas
Spec Dist 3m
0 o "ﬁ‘ pee M
e M‘M
;o
amn
Frequency - kilz
P ma il 1ZImo

Tem 183G Hz
Filename: kI programinetronics commintes0 1vfoe 15 Eﬂ?hl:lala\.se'lmu.l datar1-12GHz qfd: BPSE

Formally measured emission peaks

Raw | Cable Level Measurement Hat Azt Limit Margin | Pass
Frequency MHz| Ry | [oss [AF 9B | dBuvim Type Pol | cm | Deg | dBuvim | a8 | /Fail |Comments
5731.263 66.0 4.8 -8.3 62.5 Peak [Scan] H - - - - n/a FUND

Legend: | TX= Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freq. |5780 MHz Engineer (GG
Variant |802.11n; 3.25 Mbps (MCS 8) Temp (°C) (24
Freq. Range |1000 MHz - 18000 MHz Rel. Hum.(%) |32
Power Setting |23 in ART test utility Press. (mBars) (1002
Antenna [QFD2-56-N Duty Cycle (%)|100
EUT and POE Power Supply in Chamber; Laptop to control radio located in control room. ISN connected at
Test Notes 1 ) }
computer for impedance matching.
Test Notes 2
I}IIICCBM ab dBuvam Vasona by EMiSoft 15 Dec 10 12:11 -
- - e E] Yoy
oo ea'lt l.l'l1|‘l
o feas Elhs'ighn
| 1 1 1 —_— Spec Dist 3m
o &

SRmT

oo 1 !! ——

MMJJ al

00
an
Frequency - kiHz
Lili]
L raaly] WIImo 1S
Radiated BEmissions ate: FCC RE

Templ 1-18GHz
Filename: K \programinetronics -nnmm'lntcsl]ﬁfccpw 24ndz:aiseiaw data'1-18GHz_gfdZ BPSE

Formally measured emission peaks

Raw | Cable Level Measurement Hat Azt Limit Margin | Pass
Frequency MHz| gy | Loss [AF B dBuv/m Type Pol cm | Deg | dBuV/m dB /Fail Comments
5531.062 53.5 4.6 -8.7 49.5 Peak [Scan] H > 20dB below fundamental Pass NRB
5769.539078 | 502 | 48 | -83 | 556 | Peak[Scan] | H | 100 | - | - | - n/a FUND

Legend: | TX= Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freq. [5845 MHz Engineer (GG
Variant (802.11n; 3.25 Mbps (MCS 8) Temp (°C) |24
Freq. Range |1000 MHz - 18000 MHz Rel. Hum.(%) |32
Power Setting |23 in ART test utility Press. (mBars) (1002
Antenna [QFD2-56-N Duty Cycle (%)|100
EUT and POE Power Supply in Chamber; Laptop to control radio located in control room. ISN connected at
Test Notes 1 . }
computer for impedance matching.
Test Notes 2
MICCBM dBuvam Vasona by EMiSoft 15 Dec 10 12:19 -
— Horizont:
! E] Wartcal
oo ea'k Ll11rl
a0 Feas w:wn
sl + o Spec Dist 3m
M
oo

[ e g
A W |

oo

o
Radiated Emissions

Frequency: kiHz
1=Inn

late: FCC RE 1-12GH:z2

Tern
Filename: k\programinetronics cnmm'lmcsm'l.fccpw INd:akseiaw datal1-12G6Hz qfd? BPSE

Formally measured emission peaks

Raw | Cable Level Measurement Azt Limit Margin | Pass
Frequency MHz| qmijy | Loss [AF a8 dBuvV/m Type Pol cm | Deg | dBuV/m dg /Fail Comments
5843.888 62.1 4.8 -8.5 58.4 Peak [Scan] 100 - - - n/a FUND
5565.130261 | 55.9 4.7 -8.5 52.1 Peak [Scan] > 20dB below fundamental Pass NRB

Legend:

TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Labs personnel.
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7.6.1.3 15.209 Emissions Above 1 GHz — Antenna NA 5824 FPI

Test Freq. |5730 MHz Engineer (GG
Variant [802.11n; 3.25 Mbps (MCS 8) Temp (°C) |24
Freq. Range |1000 MHz - 18000 MHz Rel. Hum.(%) |32
Power Setting (23 in ART test utility Press. (mBars) (1002
Antenna [NA 5824 FPI Duty Cycle (%)[100

Test Notes 1

EUT and POE Power Supply in Chamber; Laptop to control radio located in control room. ISN connected at

computer for impedance matching.

Test Notes 2

Micem

dBultim Vasona by EMiSoft 19 Dee 10 16:00 -
= [
oo P eak L-r'l:'u?:
:'Elwemge Lt
an * feat TR am
o |y Spec Dist Jm
A
wn el W““'-‘"‘if
="
oo
Frequency: biHz
0o
Lidili 1Tmon

Radiated Emissions

it il
Template: FCC RE 1-18GH

2
Filename: k programinetnonics commbintcs0 1o 15 24 datatse'rawn datah1-18GHz HaF Pl BPS

Formally measured emission peaks

Frequency MHz| (& | (0 | AF dB | 4henfm Me""sTuyrpeement Pol | Ot SAeZ«E; asoum | VA" | TS5 |comments
5729.970 63.2 | 4.8 -8.3 59.6 Peak [Scan] VvV | 100 - - - n/a FUND
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freq. |5780 MHz Engineer (GG
Variant (802.11n; 3.25 Mbps (MCS 8) Temp (°C) |24
Freq. Range [1000 MHz - 18000 MHz Rel. Hum.(%) |32
Power Setting [23 in ART test utility Press. (mBars) (1002
Antenna |NA 5824 FPI Duty Cycle (%)|100

Test Notes 1 |5 mputer for impedance matching.

EUT and POE Power Supply in Chamber; Laptop to control radio located in control room. ISN connected at

Test Notes 2

EBadiated Emissions

Tearry
Filename: kiprograminetronics commintozi oo

I}IIICGM dBuvim Vasona by EMiSoft 15 Dec 10 16208 -
—_— 1] Homzont:
e — [2] vemical
Ton — p:.-ak hmﬁ
erage
[u]
“n . feas Bhedam
- ey Spec Dist Jm
M i
&an
[
g e
ann
Fraquenay : MHz
lufi]
oo 1omn i=amna

- E 18GH
Tt e A1 18GHz MAFFI BPS

Formally measured emission peaks

Freauency MHz| (Y | 7325 [AF o8 | gbiim | Ve | Pol | & | 6% | aBiim | VaS" | et | Comments
5778.677 58.4 | 4.8 -8.4 54.8 Peak [Scan] H | 100 - - - n/a FUND
Legend: | TX= Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental, WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freq. |5845 MHz Engineer |GG
Variant |802.11n; 3.25 Mbps (MCS 8) Temp (°C) |24
Freqg. Range (1000 MHz - 18000 MHz Rel. Hum.(%) |32
Power Setting |23 in ART test utility Press. (mBars) | 1002
Antenna [NA 5824 FPI Duty Cycle (%0)|100

st NoiEEs computer for impedance matching.

EUT and POE Power Supply in Chamber; Laptop to control radio located in control room.

ISN connected at

Test Notes 2

MiceM

Radiated Emissions
Filename: k\programinetronics commintesl

L vasona by EMiSoft 149 Dec TH 1824 -
_— Horzont:
hiartical
oo eak Limit
éwemge K]
o Feas EﬁlgfgSrn
- 4o Spec Dist 3m
= il M
N *k‘ M}'A\
P i
-
. e )
an
oo Frequenc.],r: hdHz
1
oo flianala

1=ma

emglg FCC RE 1-18GHz
oo 1 ﬁdimaueWw da‘:au-MGHz HAFPI BPS

Formally measured emission peaks

Raw | Cable Level Measurement Azt Limit Margin | Pass
Frequency MHz| R/ | [oss |AF 9B | dBuvim Type Pol | % | Deg | dBivim | a8 | JFail | Comments
5633.254 50.1 4.7 -8.4 46.4 Peak [Scan] > 20dB below fundamental Pass NRB
5837.675351 | 57.9 | 4.8 | 8.6 | 54.1 Peak [Scan] | H | 100 | | — | — n/a FUND

Legend: | TX= Transmitter Emissions; DIG = Digital Emissions; FUND = Fu

ndamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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7.6.2 Band Edge Measurements

7.6.2.1 Band Edge Emissions - Antenna NA 5824 FPI

Modulation Measurement Measured Value | Limit (dBuV) Margin (dB)
Type
BPSK 5MHz Peak 46.30 74 -27.70
BPSK 5MHz Average 33.06 54 -20.94
64QAM 5MHz Peak 46.85 74 -27.15
64QAM 5MHz Average 33.06 54 -20.94
BPSK 10MHz Peak 47.48 74 -26.52
BPSK 10MHz Average 33.98 54 -20.02
BPSK 20MHz Peak 47.04 74 -26.96
BPSK 20MHz Average 33.98 54 -20.02
BPSK 40MHz Peak 46.91 74 -27.09
BPSK 40MHz Average 33.68 54 -20.32
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NA 5824 FP| 5350-5460MHz HOR Tx=5730MHz BPSK 5MHz 3.25 (MCS8) P23

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 46 .30 dBNV VBW 1 MHz
100 dByV 5.36498998 GHz SWT 60 s unit dByVv
10
-4.7 dB Offset v1|[T1] 46 /30 dByWM
5.36498998 GHz
9 VZITZ] 3306 dBY
5.35837675 GHz
8
D1 74 |dBNV.
-
6
D2 |54 dBxN
5 T
4
2
I A —
3
2
1
Ol
Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 15.DEC.2010 16:30:21
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NA 5824 FPI 5350-5460MHz HOR Tx=5730MHz 64QAM 5MHz 32.5 (MCS15) P23

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Re¥ Lvi 46.85 dByV VBW 1 MHz
100 dByV 5.44655311 GHz SWT 60 s unit dByVv
10
-4.7 dB Offset vi|[T1] 46 ]85 dByV
5.44655311 GHz
9 VZITZ] 3306 dBY
5.35815631 GHz
8
I D1 74 |dBNV.
-
6
D2 |54 dBY
5 e
4
2
v
3
2
1
ol
Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 15.DEC.2010 16:35:39
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NA 5824 FP| 5350-5460MHz HOR Tx=5730MHz BPSK 10MHz 3.25 (MCS8) P23

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 47 .48 dBNV VBW 1 MHz
100 dByV 5.37513026 GHz SWT 60 s unit dByVv
10
-4.7 dB Offset vi1|[T1] 47 148 dByM
5.37513026 GHz
9 VoIITZ] 33]98 dBY
5.43971944 GHz
8
I D1 74 |(dBNV.
7
6
D2 |54 dBy
5 1
A
2
V..
3
2
1
Ol
Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 15.DEC.2010 16:40:44
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NA 5824 FP| 5350-5460MHz HOR Tx=5735MHz BPSK 20MHz 3.25 (MCS8) P23

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 47 .04 dBNV VBW 1 MHz
100 dByV 5.45889780 GHz SWT 60 s unit dByVv
10
-4.7 dB Offset vi1|[T1] 47 o4 dByM
5.45889780 GHz
9 VoIITZ] 33]98 dBY
5.43993988 GHz
8
I D1 74 |dBNV.
-
6
D2 |54 dBxN
5 1

4
2
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2

1

0

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 15.DEC.2010 16:44:06
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ANT NA 5824 FPI 5350-5460MHz HOR Tx=5745MHz BPSK 40MHz 3.25 (MCS8) P19

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Re¥ Lvi 46.91 dByV VBW 1 MHz
100 dByV 5.42803607 GHz SWT 60 s unit dByVv
10
-4.7 dB Offset vi1|[T1] 46191 dByVM
5.42803607 GHz
9 VoIITZ] 33]68 dBY
5.44016032 GHz
8
I D1 74 |dBNV.
-
6
D2 |54 dBY
5 1

4
2
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3
2
1
0
Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 15.DEC.2010 16:47:55
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7.6.2.2 Band Edge Emissions - Antenna QFD-56-N

Modulation Measurement Measured Value | Limit (dBuV) Margin (dB)
Type
BPSK 5MHz Peak 50.84 74 -23.16
BPSK 5MHz Average 37.10 54 -16.90
64QAM 5MHz Peak 50.75 74 -23.25
64QAM 5MHz Average 37.10 54 -16.90
BPSK 10MHz Peak 49.39 74 -24.61
BPSK 10MHz Average 35.80 54 -18.20
BPSK 20MHz Peak 48.73 74 -25.27
BPSK 20MHz Average 35.80 54 -18.20
BPSK 40MHz Peak 48.68 74 -25.32
BPSK 40MHz Average 35.56 54 -18.44
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QRD2-56-N 5350-5460MHz HOR Tx=5730MHz BPSK 5MHz 3.25 (MCS8) P23

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 50.84 dByV VBW 1 MHz
100 dByV 5.36983968 GHz SWT 60 s unit dByVv
10
-4.7 dB Offset vi1|[T1] 50./84 dByM
5.36983968 GHz
9 VZITZ] 3710 dBY
5.36146293 GHz
8
I D1 74 |dBNV.
-
6
D2 |54 dBY)
ay .
SO T A AT i e ol ANt A e AR AP AA PR Y AR
4 -
3
2
1
ol
Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 15.DEC.2010 13:47:07
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QRD2-56-N 5350-5460MHz HOR Tx=5730MHz 64QAM 5MHz 32.5 (MCS15) P23

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 50.75 dByV VBW 1 MHz
100 dByV 5.44765531 GHz SWT 60 s unit dByVv
10
-4.7 dB Offset vi1|[T1] 50./75 dByM
5.44769531 GHz
9 VZITZ] 3710 dBY
5.36212425 GHz
8
D1 74 |dBNV.
-
6
D2 |54 dBy +
Y
5 PRI AN P L M A Ao S A e AMA AT A AN AT A At i
4 2
\V2
3
2
1
Ol
Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 15.DEC.2010 13:52:32

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: NetStream 5x100 5.8 GHz ODU
apfe ) To: FCC 47 CFR Part 15.247
i Serial # NTCS01-U3 Rev A
MICQMLabS Issue Date: 20th January 2011
- Page: Page 173 of 188

QRD2-56-N 5350-5460MHz Tx=5730MHz BPSK 10MHz 3.25 (MCS8) P23

Marker 1 [T1] RBW 1 MHz RF ALt 20 dB
Re¥ Lvi 49._.39 dByV VBW 1 MHz
100 dByV 5.36256513 GHz SWT 60 s unit dByV
10
-4.7 dB Offset v1|[T1] 49 139 dByW
5.36256513 GHz
9 VoIITZ] 35,80 dBY
5.36322645 GHz
8
I D1 74 |dBNV.
-
6
D2 514 dBy
A A
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1
0
Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 15.DEC.2010 14:00:46
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QRD2-56-N 5350-5460MHz Tx=5735MHz BPSK 20MHz (MCS8) P23

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref LvI 48.73 dByYV VBW 1 MHz
100 dBNV 5.38196393 GHz SWT 60 s unit dByV
10
-4.7 dp Offser vi|[T1] 48]73 dByV
5.38196393 GHz
9 VoIITZ] 35,80 dBY
5.36410822 GHz
8
| D1 74 |dByV
.
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2
1
0
Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 15.DEC.2010 14:08:01
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QRD2-56-N 5350-5460MHz Tx=5745MHz BPSK 40MHz (MCS8) P19
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Ref Lvi 48.68 dBNV VBW 1 MHz
100 dByV 5_.37909820 GHz SWT 60 s unit dByVv
10
-4.7 dB Offset v1|[T1] 48 168 dByM
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9 VoIITZ] 35]56 dBY
5.35000000 GHz
8
I D1 74 |dBNV.
-
6

D2 |54 dBy

4 4
Y
3
2
1
0
Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 15.DEC.2010 14:13:53

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: NetStream 5x100 5.8 GHz ODU
apfe ) To: FCC 47 CFR Part 15.247
i Serial # NTCS01-U3 Rev A
MICQMLabS Issue Date: 20th January 2011
Page: Page 176 of 188

7.7 Conducted Disturbance at Mains Terminal (150 kHz — 30 MHz)
Standard Reference

FCC, Part 15 Subpart C §15.107
Industry Canada ICES-003 §5.3

Test Procedure

The EUT is configured in accordance with ANSI C63.4. The conducted emissions are
measured in a shielded room with a spectrum analyzer in peak hold in the first instance.
Emissions closest to the limit are measured in the quasi-peak mode (QP) with the tuned
receiver using a bandwidth of 9 kHz. The emissions are maximized further by cable
manipulation. The highest emissions relative to the limit are listed.

If the average limit is met when using a quasi-peak detector receiver, the EUT shall be
deemed to meet both limits and measurement with the average detector receiver is
unnecessary.

If the reading of the measuring receiver shows fluctuations close to the limit, the reading shall
be observed for at least 15 s at each measurement frequency; the higher reading shall be
recorded with the exception of any brief isolated high reading which shall be ignored.
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Test Measurement Set up

01m Non-conductive table
Rear of EUT to be flush with * >
rear of table top
A
ol L 0,8mto
—_— [ 'Pt‘? L 11 ground
W i plane
AE /
A
T 0,8m
// L1
AMBH o}——1
)P F_/Current probe
L 2
| | 0,4m —
ISN oy Termination AMN
, \H_.__#f.__________‘
Bonded to horizontal /
ground plane 04 m lo vertical ground Bonded to horizontal-
;erence plane ground plane -
Vertical ground reference plane (EC 45705

Measurement set up for Conducted Disturbance at Mains Terminals
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Specification

Conducted Disturbance at Mains Terminal — Digital Apparatus

FCC, Part 15 Subpart B 815.107

(a) Except for Class A digital devices, for equipment that is designed to be connected to the
public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC
power line on any frequency or frequencies within the band 150 kHz to 30 MHz shall not
exceed the limits in the following table, as measured using a 50 yH/50 ohms line impedance
stabilization network (LISN). Compliance with the provisions of this paragraph shall be based
on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower limit applies at the band edges.

(b) For a Class A digital device that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on
any frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed the limits
in the following table, as measured using a 50 pH/50 ohms LISN. Compliance with the
provisions of this paragraph shall be based on the measurement of the radio frequency
voltage between each power line and ground at the power terminal. The lower limit applies
at the boundary between the frequency ranges.

Industry Canada ICES-003

The voltage of radio noise emissions that are conducted along the power supply lines of a
Class A digital apparatus shall not exceed the limits specified in Table 1 of the publication
referred to in Section 7.1 [Canadian Standards Association Standard CAN/CSA-CEI/IEC
CISPR 22:02, "Limits and Methods of Measurement of Radio Disturbance Characteristics of
Information Technology Equipment."], within the indicated frequency range.

The voltage of radio noise emissions that are conducted along the power supply lines of a
Class B digital apparatus shall not exceed the limits specified in Table 2 of the publication
referred to in Section 7.1 [Canadian Standards Association Standard CAN/CSA-CEI/IEC
CISPR 22:02, "Limits and Methods of Measurement of Radio Disturbance Characteristics of
Information Technology Equipment."], within the indicated frequency range.
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FCC, Part 15 Subpart B §15.107 & Industry Canada ICES-003 Limits

Limits for conducted disturbance at the mains ports of class B ITE

Frequency of emission Quasi-peak Average

(MHz) dBuVv dBuVv

0.15-0.5 66 to 56* 56 to 46*

0.5-5 56 46

5-30 60 50

Note 1 * Decreases with the logarithm of the frequency

Note 2 * The lower limit applies at the boundary between frequency

ranges

Limits for conducted disturbance at the mains ports of class A ITE

Frequency of emission Quasi-peak Average

(MH2z) dBuV dBuV

0.15-0.5 79 66

0.5-30 73 60

Note 1 * The lower limit shall apply at the transition frequency.

Laboratory Measurement Uncertainty for Conducted Emissions

Measurement uncertainty

| +2.64 dB

Traceability

Method

Test Equipment Used

Work instruction WI-EMC-01

0158, 0184, 0193, 0190, 0293, 0307

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: NetStream 5x100 5.8 GHz ODU
apfe ) To: FCC 47 CFR Part 15.247
i Serial # NTCS01-U3 Rev A
MICQMLabS Issue Date: 20th January 2011
Page: Page 180 of 188

7.7.1 Conducted Disturbance at Mains Terminal (150 kHz — 30 MHZz)

Test Freq. |5730 MHz BPSK 5MHz ART=23 Engineer (GG

Variant |AC Line Emissions Temp (°C) |24

Freq. Range |0.150 MHz - 30 MHz Rel. Hum.(%) |35
Power Setting |120V AC 60 Hz Press. (mBars) |1001

Antenna |QFD2-56-N

Test Notes 1

Test Notes 2

)
e 47 .
M'CC’M' > dBuv Vasona by EMiSon 15 Dec 10 14:47
— [1] Liwe
— Heuﬁml
e
o8 op ﬁo.ua-mlge Lt
+ Debug
0 +  Formal
By
an
an
@0 B
Frequency: hiHz
00
=85 10 oo an
Pomer Une Conducted Emissions Template: FCOC 15107 B ACKains

Filename: kprograminetronics commintcs0iWes 15 247 dataise 'raw datavAChiins ANT OF D2

Formally measured emission peaks

Frequency MHz d%%’\v/ Cnglse FagtBors 'aaﬁl/ Mea%_uylg‘rem Line Limit dBuV M:(;\jré;in '7,‘;"2'3' Comments
0.182 36.1 9.9 0.1 46.1 Average Neutral 54.39 -8.3 Pass
0.182 46.5 9.9 0.1 56.5 Quasi Peak Neutral 64.39 -7.9 Pass
0.242 29.3 9.9 0.1 39.3 Average Live 52.03 -12.7 Pass
0.242 37.9 9.9 0.1 47.8 Quasi Peak Live 62.03 -14.2 Pass
0.303 30.7 | 9.9 0.1 40.7 Quasi Peak Live 60.16 -19.5 | Pass
0.303 22.7 9.9 0.1 32.7 Average Live 50.16 -17.5 Pass
0.363 27.9 9.9 0.1 37.8 Quasi Peak Neutral 58.66 -20.8 Pass
0.363 22.7 9.9 0.1 32.6 Average Neutral 48.66 -16.0 Pass
0.424 23.1 9.9 0.1 33.1 Average Live 47.37 -14.3 | Pass
0.424 26.8 9.9 0.1 36.8 Quasi Peak Live 57.37 -20.6 Pass
0.546 20.2 9.9 0.1 30.2 Average Live 46 -15.8 Pass
0.546 21.0 9.9 0.1 31.1 Quasi Peak Live 56 -25.0 | Pass

Legend: | DIG = Digital Device Emission; TX = Transmitter Emission; FUND = Fundamental Frequency
NRB = Non-Restricted Band, Limit is 20 dB below Fundamental; RB = Restricted Band
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8 Photographs

8.1 Conducted RF Emissions - EUT

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:

To:
MiC@M_2bs sl
( Issue Date:
' Page:

NetStream 5x100 5.8 GHz ODU
FCC 47 CFR Part 15.247
NTCS01-U3 Rev A

20th January 2011

Page 182 of 188

8.2 Conducted RF Emissions - Test Equipment
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8.3 Transmitter Radiated Spurious Emission below 1 GHz
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8.4 Transmitter Radiated Spurious Emissions above 1 GHz — Antenna QFD2-56-N
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8.5 Transmitter Radiated Spurious Emissions above 1 GHz — Antenna NA 5824 FPI
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8.6 AC Mains Conducted Emissions
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9 TEST EQUIPMENT DETAILS

Asset # Instrument Manufacturer Part # Serial #
0134 Amplifier Com Power PA 122 181910
0158 Barometer Control Co. 4196 E2846

/Thermometer
0287 EMI Receiver Rhode & Schwartz ESIB 40 100201
0193 EMI Receiver Rhode & Schwartz ESIB 7 838496/007
0252 SMA Cable Megaphase Sucoflex 104  |None

. UFA210A-0-
0310 2m SMA Cable Micro-Coax 0787-3G03G0 209089-001
. UFA210A-1-

0312 3m SMA Cable Micro-Coax 1181-3G0300 209092-001
0313 Coupler Hewlett Packard 86205A 3140A01285
0314 30dB N-Type ARRA N9444-30 1623

Attenuator
0070 Power Meter Hewlett Packard 437B 3125U11552
0116 Power Sensor Hewlett Packard 8485A 3318A19694
0117 Power Sensor Hewlett Packard 8487D 3318A00371
0184 Pulse Limiter Rhode & Schwartz ESH3Z2 357.8810.52
0190 LISN Rhode & Schwartz ESH3Z5 836679/006
0293 BNC Cable Megaphase 1689 1GVT4 15F50B001
0301 5.6 GHz Notch Filter [Micro-Tronics RBC50704 001
0302 %ﬁgr GHz Notch 1\ ro-Tronics BRC50703  |002
0303 5.8 GHz Notch Filter |Micro-Tronics BRC50705 003
0304 iiﬁSrHZHZ Noteh |\ \icro-Tronics - 001
0307 BNC Cable Megaphase 1689 1GVT4 15F50B002
0335 1-18GHz Horn ETS- Lindgren 3117 00066580

Antenna
0337 Amplifier MiCOM Labs -- --
0338 Antenna Sunol Sciences JB-3 A052907
0342 2.4 GHz Notch Filter |[EWT EWT-14-0203 HA1
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