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1 ACCREDITATION, LISTINGS & RECOGNITION

1.1 TESTING ACCREDITATION

MIiCOM 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.a2la.org test laboratory number 2381.01.
MiCOM Labs test schedule is available at the following URL;
http://www.a2la.org/scopepdf/2381-01.pdf
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World Class Accredffation

Accredited Laboratory

AJLA has accredited

MICOM LABS

Pleasanton, CA

for techmcal competence i the field of
Electrical Testing
This laboratory 1s accredited in accordance with the recognized International Standard ISO/TEC 17023-2005 General Requirements for

the Competence of Testing and Calibration Laboratories. Tlus 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 20009).

Presented this 14™ day of April 2010.

President & CEO ¥
y - For the Accreditation Council
3 42‘_[\ n Certificate Number 2381.01
iy _;-.r\f‘[\l 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
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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.
Federal Communications Listing #:
USA Commission (FCC) TCB | - 102167
Industry Canada (IC) APEC Listing #:
Canada FCB | MRA 2 4143A
Japan VCCI - - No. 2959
Europe European Commission NB :\E/ILFJQA NB 2280
. Australian Communications and APEC
Australia | 1o ia Authority (ACMA) CAB I MRA1
Office of the
Egrr:g Telecommunication Authority CAB ﬁ/IFI;I,EAcl
9 (OFTA)
Ministry of Information and APEC
Korea Communication Radio CAB
MRA 1
Research Laboratory (RRL)
Uso0159
Singapore Infocomm Development CAB APEC
9ap Authority (IDA) MRA 1
National Communications
o APEC
: Commission (NCC)
Taiwan Bureau of Standards, Metrology CAB | MRA 1
and Inspection (BSMI)
: Ministry of Communication APEC
Vietnam (MIC) CAB 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

*EU MRA — European Union Mutual Recognition Agreement.
Is a recognition agreement under which test lab is accredited to regulatory standards of the EU member

countries.

*NB — Notified Body
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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.a2la.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

AJLA has accredited

MICOM LABS

Pleasanton, CA

for technical competence as a

Product Certification Body

Thus product certification body 1s accredited 1n accordance with the recognized Intemnational Standard ISO/IEC Guide 65:1996
General requirements for bodies operating product certification systems. This accreditation demonstrates technical competence for a defined
scope and the operation of a quality management system for a Telecommunications Certification Body (TCB) meeting
FCC (US.). and IC (Canada) requirements.

Ml g Presented this 24 day of June 2010.

o 2
\. f‘ 2 /0 //Zéq,w
< o SEAL £ f b{fg
<t 3 3 o President & CEO (J
a Ty ge E : A )
o Dx . For the Accreditation Council
— A2\h & Certificate Number 2381.02
skl Valid to November 30, 2011

For the product certification schemes to which this acereditarion applies, please vefer to the organization s Froduct Certification Scope of Accreditation

United States of America— Telecommunication Certification Body (TCB)

TCB ldentifier — US0159

Industry Canada — Certification Body

CAB Identifier — US0159

Europe — Notified Body

Notified Body ldentifier - 2280
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2 DOCUMENT HISTORY

Document History

Revision Date Comments
Draft
Rev A 28" February 2011 | Initial Release
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3 TEST RESULT CERTIFICATE

Applicant: Radwin Ltd Tested By: | MiCOM Labs, Inc.

27 Habarzel Street 440 Boulder Court

Tel Aviv 69710 Suite 200

Israel Pleasanton

California, 94566, USA

Product: Outdoor radio unit operating in | Telephone: | +1 925 462 0304

the 2.5 GHz band.
Model No.: RADWIN 2000 2.5 GHz BAND | Fax: +1 925 462 0306
S/No’s: PBR250E000299999
Date(s) Tested: | 8" — 11" February 2011 Website: www.micomlabs.com

STANDARD(S)
FCC 47 CFR Part 27, Subpart M

TEST RESULTS
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 complies with
the requirements as documented in this report.

Notes:

1. This document reports conditions under which testing was conducted and the results
of testing performed.

Details of test methods used have been recorded and kept on file by the laboratory.

Test results apply only to the item(s) tested.

Approved & Released for MiCOM Labs, Inc. by:

==,

S

[ACCREDITED]

TESTING CERTIFICATE #2381.01

Graeme G(eve
Quality Mana

Gordomn Hurst
ident & CEO MiCOM Labs, Inc.

|\/|ICO|\/| Labs, Inc. Pr
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4 REFERENCES AND MEASUREMENT UNCERTAINTY
4.1 Normative References

Ref. | Publication Year Title
. FCC 47 CFR Title 47: Part 27, Subpart M
i. | Part27, 2009 Miscell Wirel c ication Servi
Subpart M iscellaneous Wireless Communication Services
.. | 47 CFR Part e : .
ii. |15, Subpart B 2010 47 CFR Part 15, Subpart B; Unintentional Radiators
American National Standards for Methods of
Measurement of Radio-Noise Emissions from Low-
lii. | ANSIC63.4 2009 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 Technology
EN 55022 )
07 Equipment
M 3003 Edition 1 Expression of Uncertainty and Confidence in
V. Dec. 1997 | Measurements
: Edition 1 . L .
vi. | LAB34 Aug 2002 The expression of uncertainty in EMC Testing
Parts 1 and 2
.. | ETSI TR 100 2001 Electromagnetic compatibility and Radio Spectrum
VI 1 028 Matters (ERM); Uncertainties in the measurement of
mobile radio equipment characteristics
| AoLA 9th June Reference to A2LA Accreditation Status — A2LA
viil. 2010 Advertising Policy

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 27, Subpart M.

Standard o Measurement Ues
- Test Description o Result | Notes Report
Section(s) Condition ;
Section

§2.1049 Occupied Bandwidth

§27.53 (99% & 26 dB) Conducted PASS |Notel23 |7.1

§2.1033 (C)(4)

§2.1033 (C)(6) RF Output Power,

§2.1033 (C)(7) Emission Mask, EIRP

82.1046 ' Conducted PASS | Note 1,2,3 7.2
at the Antenna

§2.1047 Terminals

§27.50 (h)(1)

§27.53 (m)(6)

§27.50 (N)(4) | poner SPectra Conducted | PASS | Note1,2,3 |7.3

ensity

2571225 Frequency Stability Conducted PASS | Notel23 |7.4

§2.1093 Max'm”m Calculation PASS | Note 1,2,3 7.5
Permissible Exposure

§2.1051

§2.1053 Conducted Spurious

§2.1057 Emissions Conducted PASS | Note 1,2,3 7.6

8§27.53 (m)(2)

82.1051 Radiated Spurious 77

82.1053 Emissions '

82.1057 - Transmitter >1GHz | Radiated PASS | Note 1,2,3 7.7.1

§27.53 (M)(2) - Radiated (Digital) .

15.109 Emissions <1GHz Radiated PASS | Note 1,2,3 7.7.2
AC Wireline

15.107 Emissions 0.15 — Conducted PASS | Note 1,2,3 7.8
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 6.10 Equipment Modifications highlights the equipment modifications that
were required to bring the product into compliance with the above test matrix
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6 PRODUCT DETAILS AND TEST CONFIGURATIONS

6.1 Test Program Scope

The scope of the test program was to test the RADWIN 2000 2.5 GHz BAND transmitter for

compliance against FCC 47 CFR Part 27, SubPart M.

Note: The RADWIN 2000 2.5 GHz BAND can further be configured as the RADWIN 1000
2.5 GHz BAND and RADWIN 5000 2.5 GHz BAND. These two configurations were not tested

by MiCOM Labs.

APPLICANT: Radwin Ltd PRODUCT: RADWIN 2000 2.5 GHz BAND
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APPLICANT: Radwin Ltd PRODUCT: RADWIN 2000 2.5 GHz BAND Label
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6.2 EUT Details

Detail

Description

Purpose:

Test of the RADWIN 2000 2.5 GHz BAND for
compliance against FCC 47 CFR Part 27,
Subpart M

Applicant:

Radwin Ltd

27 Habarzel Street
Tel Aviv 69710
Israel

Manufacturer:

Same as Applicant

Test Laboratory:

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

Test report reference number:

RDWNO04-U1l

Date EUT received:

8" February 2011

Dates of test (from - t0):

8th — 11th February 2011

Unit Tested:

PBR250E000Z99999

Product Name:

Outdoor unit operating in the 2.5 GHz band.

Manufacturers Trade Name:

Radwin Ltd.

Model No.:

RADWIN 2000 2.5 GHz BAND

Equipment Primary Function:

2.5 GHz BAND Outdoor Radio Unit for
transmitting and receiving data.

Equipment Secondary Function(s): | N/A
Installation type: | Fixed Station
Construction/Location for Use: | Outdoor
Hardware Version: | Prototype
Software/Firmware Release: | Not Applicable
Test Software Release: | ART Ver. 0.9
Rated Input Voltage and Current DC: | Nominal: 55Vdc, current: 1A
Operating Temperature Range °C: | Min: -35 °C Max: 60 °C
Equipment Dimensions: | 7.1" x 2.2" x 10.6"
Weight: | 3 Ibs
Long Term Frequency Stability: | 1.7 p.p.m.
Transmit/Receive Operation: | Full Duplex

Output Power Type

Variable 1 dB steps
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6.3 External A.C./D.C. Power Adaptor

Model Description

ET0061040 AC power adaptor:

Output: 55V DC; 1 Amp

Input: 100 - 240V AC; 50-60 Hz; 1.5 Amp

6.4 Types of Modulation Supported

Modulation / Mode

Bandwidth (MHz)

BPSK, QPSK, 16 QAM, 64 QAM 5
BPSK, QPSK, 16 QAM, 64 QAM 10
BPSK, QPSK, 16 QAM, 64 QAM 20

6.5 Antenna Details

The following is a description of the EUT antennas, no antennas were used for test purposes.

Antenna Type | Manufacturer Model Beamwidth | Gain Frequency
(dBi) Range (MHz)
Integrated Flat . RW-9612- o
Panel Radwin Ltd 2327INT 16 175 2300-2700
External Flat . RW-9612- o
Panel Radwin Ltd 2427 16 20 2400-2700
Grid Radwin Ltd RV\2/—0908120— 8° 24 2300-2900

6.6 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 Description Screened Length Qty | Tested
Ports (Y/N) (Y/N)
Ethernet/POE | Ethernet cable to provide Y >3 meters 1 Y
communication and power
Antenna Connection to external antennas Y < 3 meters 2 Y
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6.7 EUT Configurations
Channel plan and spacing
Freq Chan
Band Freq Band Range Spacing
(GHz) | Mode (MHz) (MHz) Low Ch | Mid Ch | High Ch | (MHz)
2504.75 -
2687 25 2504.75 2687.25 55
Sony | 2499 | 2503 - 6.0
2.5 | 64QAM | 2496 - 2690 2507 5 =
26845 2507.5 2590 2684.5 11/12
2513 -
2679 2513 2590 2679 22/24
6.8 Support Equipment Details
The following is a description of supporting equipment used during the test program.
Equipment
Equipment Description Manufacturer | Model No. Serial No (s). | Tested
PoE device
with AC power
POE Injector | feeding LI SHIN ET0061040 |L21032009463 Y

— . [ s T SR

MIiC
(= o
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6.9 Test Configurations
Operational Mode(s) Mode/Data Rate Tested Duty Cycle
5.0 64QAM/32.5 Mbps 100 %
10.0 64QAM/65 Mbps 100 %
20.0 64QAM/130 Mbps 100 %

6.10 Equipment Modifications

The following modifications were required to bring the equipment into compliance:

1. NONE

6.11 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 26 dB and 99 % Occupied Bandwidth

Test Procedure
The bandwidth at 26 dB and 99 % is measured with a spectrum analyzer connected to the

antenna terminal, while EUT is operating in transmission mode at the appropriate center
frequency.

Test Measurement Set up

EUT O

oo

o|lo|loc|o

O
\O Spectrum
Analvzer
Combiner

Power Meter
and Sensor

Measurement set up for 26 dB and 99 % bandwidth test
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Measurement Results for 26 dB & 99% Occupied Bandwidth

Ambient conditions.
Temperature: 20.5 °C Relative humidity: 39 %

EUT parameters
Power Level: Maximum
Duty Cycle: 100%
Temperature: Ambient

7.1.1 Measurement results for 5.5 MHz

TABLE OF RESULTS - 5.5 MHz Channel Spacing

Pressure: 1005 mbar

Center Frequency 26 dB Bandwidth 99 % BW
(MH2) (MH2) (MHZz)
2504.75 6.433 4.178
2687.25 6.162 4.118
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26 dB & 99% Occupied Bandwidth,
Channel 2504.75 MHz, 5.5 MHz Channel Spacing

Delta 1 [T1] RBW 200 kHz RF Att 40 dB
Ref LvI -0.74 dB VBW 500 kHz
43.6 dBm 6.43286573 MHz SWT 10 s unit dBm
43.6
a0l 13-6 dB Offset v1llrt1a -4 05 dBR
2.50142836 GHZz
Al|l[T1] -0.74 dB
30 6.43286573 MHZ|
2 OPH 4.17835671 MHZ
20 AV PV vy [T13 6.76_dB
2.50260070 GHZz
2 VT2 [T1] 9.42 dBnm
19 . \ 2.50677906 GHZ
/j?ﬁ \\HTZ [T1] 21.11 dBnm
0 2 50410371 GHZ
1 yv 1
| D1 -4.89 dBm i

o0 S

=20 1

-30
-40
50 F2
F1
-56.
Center 2.50475 GHz 1.5 MHz/ Span 15 MHz
Date: 9.FEB.2011 09:54:23
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26 dB & 99% Occupied Bandwidth,
Channel 2687.25 MHz, 5.5 MHz Channel Spacing

Delta 1 [T1] RBW 200 kHz RF Attt 40 dB

Ref Lvi -0.31 dB VBW 500 kHz
43_.6 dBm 6.16232465 MHz SWT 10 s unit dBm

43.6

a 13.6 dB Offset vilpr1] -4 73 dR
2.68404860 GHz
all[T1] -Q.31 dB
3 6.16232465 MHz
2 OPHB 4.11823647 MHz
2 RN V1)1 [T1] 7.39 dB

v VWV\‘/WM L=
2.68516082 GHz
5 VTP [T1] 7.77 dBm
-

S 2.68927906 GHz
Val[T1] 21.04 dBm
2.68615281 GHZ

1 1
| D1 -4_.96 dBm 2 \\;%“L
thl

N M/”M W%

-3
-4
-5 Ep
F1
-56.
Center 2.68725 GHz 1.5 MHz/ Span 15 MHz
Date: 9.FEB.2011 09:58:43
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7.1.2 Measurement results for 6.0 MHz
TABLE OF RESULTS — 6 MHz Channel Spacing
Center Frequency 26 dB Bandwidth 99 % BW
(MH2) (MH2) (MHZz)
2499.00 6.673 4.329
2593.00 6.102 4.148
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26 dB & 99% Occupied Bandwidth,
Channel 2499.00 MHz, 6.0 MHz Channel Spacing

Delta 1 [T1] RBW 200 kHz RF Att 40 dB
Ref Lvi 0.18 dB VBW 500 kHz
43.6 dBm 6.67334669 MHz SWT 10 s unit dBm
43.6
a0 13-6 dB Offset vi1llET1] _23 .83 dB
2.49540782 GHZz
- alll[T11 Q.18 dB
6.67334669 MHZzZ
2
OPH 4.32865731 MHZz
20 FNM\M_\}VA VT [T1]} 5 79 dBR
2.49679058 GHZ
VT2 [T1] 7.07 dBn
10

T 7 2.50111]924 GHZ
V2|[T1] 23.00 dBm
0 L 2.49793287 GHz

| D1 -3 |dBm Mﬂw
M

-10

-20

-30
-40
_50 F:2
F1
-56.
Center 2.499 GHz 1.5 MHz/ Span 15 MHz
Date: 9_.FEB.2011 10:07:14
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26 dB & 99% Occupied Bandwidth,
Channel 2593.00 MHz, 6.0 MHz Channel Spacing

Delta 1 [T1] RBW 200 kHz RF Att 40 dB
Ref Lvi -0.55 dB VBW 500 kHz
43_.6 dBm 6.10220441 MHz SWT 10 s unit dBm
43.6
4 13.6 dB Offset vilrri1g -4 59 dB
2.58982866 GHz
. all[T1] -Q.55 dB
6.10220441 MHz
2 OoP 4.14829659 MHz
2 SOV WV N V1] [T1] 7.47 dB
2.59088076 GHz
2 VTR [T1] 9.52 dBnm
-
. 3 \ 2.59502906 GHz
Vol[T1] 21.64 dBm
2_.50268437 GHz
| D1 -4.]36 dBm o
-1 L
O i v},ﬂ"' w\“‘\“
""’\ANMW
-3
-4
-5 EpP
F1
-56.
Center 2.593 GHz 1.5 MHz/ Span 15 MHz
Date: 9.FEB.2011 10:10:05
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7.1.3 Measurement results for 11 and 12.0 MHz

TABLE OF RESULTS — 11 MHz and 12 MHz Dual Channel Spacing

Center Frequency 26 dB Bandwidth 99 % BW
(MH2) (MH2) (MHZz)
2507.50 12.685 8.176
2590.00 11.964 7.936
2684.50 12.745 8.116
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26 dB & 99% Occupied Bandwidth,

Channel 2507.50 MHz, 11 MHz Dual Channel Spacing

Delta 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvl -0.33 dB VBW 1 MHz
43.6 dBm 12.68537074 MHz SWT 10 s unit dBm
43.6
40 13.6 dB Offset vi1lfET1g -3 42 dB
2.50091/683 GHZz
20 all[T1] -0.33 dB
12.68537074 MHZ
2 OPH 8.17635271 MHz
20 /\-\Y—J\ M VT1 [T1]} §_72 dB
2.50338176 GHZz
. VT2 [T1] 7.60 dBm
10 . 2.511559812 GHZ
V2|[T1] 21.85 dBn
o ,,w’ 2_.50614729 GHz
| D1 -4.[15 dBm & W
-10 ﬁ
_2oww “\.M
-30
-40
F1
-56.
Center 2.5075 GHz 3 MHz/ Span 30 MHz
Date: 9.FEB.2011 10:20:11
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26 dB & 99% Occupied Bandwidth,
Channel 2590.00 MHz, 12 MHz Dual Channel Spacing

Delta 1 [T1] RBW 300 kHz RF Att 40 dB
Ref LvI -0.21 dB VBW 1 MHz
43.6 dBm 11.96392786 MHz SWT 10 s unit dBm
43.6
40 13.6 dB Offset V1 ET1] -0 44 dBR
2.58395792 GHz
20 All[T1] -0.21 dB
11.96392786 MHZ
> OPHR 7.93587174 MHZ
20 % VTl [T1] 6.49 dB
2.58600200 GHZz
5 VTR [T1] 7.86 dBn
1
0 ! 2.59393788 GHZ
Val[T1] 20.43 dBm
0 2 .589042886 GHZ
| b1 -5.57 dBm MMJEJ/ V\W;
-10 ] ’\\L\quv\\
_20 ‘{N
MWW**JANJMA \M&A«A*ﬂmtha
-30
-40
FiL
-56.
Center 2.59 GHz 3 MHz/ Span 30 MHz
Date: 9.FEB.2011 10:25:03
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26 dB & 99% Occupied Bandwidth,
Channel 2684.50 MHz, 11 MHz Dual Channel Spacing

Delta 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvi 0.03 dB VBW 1 MHz
43_.6 dBm 12.74549098 MHz SWT 10 s unit dBm
43.6
a 13.6 dB Offset VYalFTi} -4 41 dB
2.677859671 GHz
alll[T1] Q.03 dB
3 12 .74549098 MHz
2 OPFH 8.11623246 MHz
2 e Xl vTi fT1] 680 dB
A ] LR
2.68038176 GHz
> VTR [T1] §.50 dBm
1

. 2.68849800 GHz
V2|[T1] 21.29 dBm
2.68392886 GH=z

_wa/" L
| D1 -4.[71 dBm ¥ w
_1 A A
-2 /y»/‘uv \\J

bt MM

-3
-4
_5 H2
F1
-56.
Center 2.6845 GHz 3 MHz/ Span 30 MHz
Date: 9.FEB.2011 10:27:37
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7.1.4 Measurement results for 22 and 24 MHz

TABLE OF RESULTS — 22 MHz and 24 MHz Quad Channel Spacing

Center Frequency 26 dB Bandwidth 99 % BW
(MHz) (MH2) (MHz)
2513.00 25.371 18.878
2590.00 25.851 18.878
2679.00 25.010 18.878
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26 dB & 99% Occupied Bandwidth,
Channel 2513.00 MHz, 22 MHz Quad Channel Spacing

Delta 1 [T1] RBW 500 kHz RF Att 40 dB
Ref Lvl 0.33 dB VBW 2 MHz
43.6 dBm 25.37074148 MHz SWT 10 s unit dBm
43.6

a0 13-6 dB Offset vi1lT1] -4 23 dB
2.50019439 GHZz

all[T1] Q.33 dB

30 45.37074148 MHZ
> OPH 18.87775551 MHZ

20 \v4 VT1| [T1] 8. 47 dB
N 2.50356112 GHz

10 T ¥T2 [T1] 10.33 dBn
2.52243888 GHZ

\iz [T1] 20.10 dBn

2 50752906

GHz

iy 1
| D1 -5.|9 dBm y\fL
- W%
_20M[‘r ‘\\M"\J
-30
-40
-50 2
F1]
-56.
Center 2.513 GHz 6 MHz/ Span 60 MHz
Date: 9_.FEB.2011 10:33:30
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26 dB & 99% Occupied Bandwidth,
Channel 2590.00 MHz, 24 MHz Quad Channel Spacing

Delta 1 [T1] RBW 500 kHz RF Att 40 dB
Ref Lvl -0.20 dB VBW 2 MHz
43.6 dBm 25.85170341 MHz SWT 10 s unit dBm
43.6

40 13.6 dB Offset vi1lgT1] -6 90 _dR
2.57707415 GHZz

20 alllT1] -Q.20 dB
45.8517(0341 MHZ

OPH 18.87775551 MHZ

20 2 VT1l[T1] 8 24 dB
NN AN~ 2.58056112 GHz

1 TKWXJ hrw&gTz [T1] 9.08 dBn
2.59943888 GHZ|

/7 \(2 [T1] 19.39 dBn

2.58021844 GHZ

1 \j_L
| D1 -6.[61 dBm Jva}/ a
_10 I AVr\ b"\ .|.

-20 f A

-30
-40
F1
-56.
Center 2.59 GHz 6 MHz/ Span 60 MHz
Date: 9_.FEB.2011 10:35:40
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26 dB & 99% Occupied Bandwidth,
Channel 2679.00 MHz, 22 MHz Quad Channel Spacing

Delta 1 [T1] RBW 500 kHz RF Att 40 dB
Ref Lvli 0.03 dB VBW 2 MHz
43.6 dBm 25.01002004 MHz SWT 10 s unit dBm
43.6

4 13.6 dB Offset vi1lfT1] -4 67 dB
2.66655511 GHz

alll[T1] Q.03 dB

3 25.01002004 MHZ
5 OPB 18.87779551 MHz

2 7 V11l [T1] g8.69 dB
N A 2.66956112 GHz

T Nﬁ\&gTQ [T1] 9.08 dBn

! 2.68843888 GHz
/7 Xzz [T1] 19.61 dBm

2 67364930 GH=z

D1 -6.39 dBm

WN
Fiaadul M

-3
-4
-5 F2
F1
-56.
Center 2.679 GHz 6 MHz/ Span 60 MHz
Date: 9.FEB.2011 10:37:35

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:  RADWIN 2000 2.5 GHz BAND

® @ To: FCC 47 CFR Part 27 Subpart M
M ICQ/R,I |_a bS Serial ## RDWNO04-U1 Rev A
(_/_. Issue Date: 28th February 2011

Page: Page 33 of 107

7.2 RF Output Power, Emission Mask, EIRP at the Antenna Terminals

Test Procedure

The test methodology and conditions utilized for each measurement is referenced in the test
results matrix. The output power was measured by the spectrum analyzer per the test

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

Test Configuration

EUT

olo|lo|o
.O.

\O Spectrum

: Analyzer
Combiner

Power Meter
and Sensor

Measurement setup for RF Output Power
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Specification

Power and antenna height limits.
§ 27.50 (h) The following power limits shall apply in the BRS and EBS:
(1) Main, booster and base stations.

(i) The maximum EIRP of a main, booster or base station shall not exceed 33 dBW +
10log(X/Y) dBW, where X is the actual channel width in MHz and Y is either 6 MHz if
prior to transition or the station is in the MBS following transition or 5.5 MHz if the
station is in the LBS and UBS following transition, except as provided in paragraph
(n)(2)(ii) of this section.

(i) If a main or booster station sectorizes or otherwise uses one or more transmitting
antennas with a non-omni-directional horizontal plane

radiation pattern, the maximum EIRP in dBW in a given direction shall be determined
by the following formula: EIRP = 33 dBW + 10 log(X/Y) dBW + 10 log(360/beam
width) dBW, where X is the actual channel width in MHz, Y is either (i) 6 MHz if prior
to transition or

the station is in the MBS following transition or (ii) 5.5 MHz if the station is in the LBS
and UBS following transition, and beam width is the total horizontal plane beam width
of the individual transmitting antenna for the station or any sector measured at the
half-power points.

EIRP Calculation —

el Il et
(MHz) width

5.5 16° 77.20 6.433
6 16° 76.98 6.673
11 16° 77.16 12.745
12 16° 76.51 11.964
22 16° 77.14 25.371
24 16° 76.84 25.851
5.5 8° 80.21 6.433
6 8° 79.99 6.673
11 8° 80.17 12.745
12 8° 79.52 11.964
22 8° 80.15 25.371
24 8° 79.85 25.851
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Traceability

Method Test Equipment Used

Measurements were made per work
instruction WI-01 ‘Measuring RF 0158, 0252, 0313, 0314, 0223, 0116, 0117, 0287,

Output Power’ 0363
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Measurement Results for Transmit Output Power
Ambient conditions.
Temperature: 20.5 °C Relative humidity: 39 %

EUT parameters.
Power Level: Maximum
Duty Cycle: 100%
Temperature: Ambient

7.2.1 Measurement results for 5.5 MHz

TABLE OF RESULTS - 5.5 MHz Channel Spacing

Pressure: 1005 mbar

Center Frequency Maximum Conducted Power
(MHz) (dBm)
Port A Port B
2504.75 +23.77 +22.72
2687.25 +21.96 +22.43

Band-Edge Power (Power Integrated over 1 MHz @ 100 kHz Bandwidth)

Center Frequency Plot Reference Band-Edge Power Limit
(MHz) (dBm) (dBm)

Port A Port B

2504.75 ACP Low (cl1-cll) -17.25 -15.23
-13.00

2687.25 ACP Up (cul-cul) -14.97 -14.19

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




MIC;?W Labs

Title:

To:

Serial #:
Issue Date:
Page:

RADWIN 2000 2.5 GHz BAND
FCC 47 CFR Part 27 Subpart M
RDWNO4-Ul Rev A

28th February 2011

Page 37 of 107

Output Power, Channel 2504.75 MHz, 5.5 MHz Channel Spacing

Port A
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 10.89 dBm VBW 300 kHz
23.6 dBm 2.50434319 GHz SWT 5 ms unit dBm
23.6
20l_13.6 HB Offset vl +d_so dod
2.50434319 GHZz
% cH |PYR 23.77 dBm
1 L
AV ACR Up —17/-91 dBm)
4\ ACK Low -17.25 dBm
_14 / \.
| D1 -13 dBm "u{ “%\U
-2 WAIMerqﬂ KWAAV
-3 wquwM# k\“Mm
s ’UWM"
co
_5 co
cll
-6 CTT
cul
cul
-7
-76.
Center 2.50475 GHz 1.4 MHz/ Span 14 MHz
Date: 9.FEB.2011 16:50:42
Port B
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 9.55 dBm VBW 300 kHz
23.6 dBm 2.50344539 GHz SWT 5 ms unit dBm
23.6
> 13.6 @B Offset AL 113 a_55 dB
2.50344539 GHZz
L CH |PWR 22.72 dBm
10 Yy
MVWWW"J‘U ACR Up -15.84 dBm
Mw ACR Low -15.23 dBm
_1 / \
D1 -13 dBm ull |

“a,

cul
cul

-76.

Center

Date:

2.50475 GHz 1.4

9.FEB.2011 17:15:02

MHz/

Span 14 MHz
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Output Power, Channel 2687.25 MHz, 5.5 MHz Channel Spacing

Port A
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 8.87 dBm VBW 300 kHz
23.6 dBm 2.68633818 GHz swT 5 ms unit dBm
23.6
> 13.6 dB Offset YilgT1y 8.87 dB
2.68633818 GHZ]
1 CH |PWR 21/.96 dBn|
1
M ACP Up -14.97 dBn|
('N “."'\ ACP [Low ~14.22 dBn
_1 / \
| D1 -13 dBm / \
> Wﬂ \‘4&;‘
M«/W W
& e AN
— 40k ANMr/‘/JW o
g ¥ '"U\y,.lw
co
—5 co
cl1i
-6 CIT
cul
cyl
-7
-76.
Center 2.68725 GHz 1.4 MHz/ Span 14 MHz
Date: 9.FEB.2011 18:38:56
Port B
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 9.31 dBm VBW 300 kHz
23.6 dBm 2.68614178 GHz SWT 5 ms unit dBm
23.6
> 13.6 dB Offset v fT1} d_31 dB
2.68614178 GHZ
1 CH |PWR 22.43 dBn|
1 -
WVNW ACRP Up -14.19 dBn
{m W\ ACP LLow -14.00 dBm
_1 / \
| D1 -13 dBm | \
- .uV‘r‘ %‘W
-3 y”’J M“‘\\“&»
ad Ny,
LNV Wi
co
_5i co
cl1
-6 [o] N
cul
cyl
-7
-76.
Center 2.68725 GHz 1.4 MHz/ Span 14 MHz
Date: 9.FEB.2011 18:36:57
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7.2.2 Measurement results for 6.0 MHz
TABLE OF RESULTS — 6 MHz Channel Spacing
Center Frequency Maximum Conducted Power
(MHz) (dBm)
Port A Port B
2499.00 +22.63 +22.19
2593.00 +22.85 +22.84

Band-Edge Power (Power Integrated over 1 MHz @ 100

kHz Bandwidth)

Center Frequency Plot Reference Band-Edge Power Limit
(MHz) (dBm) (dBm)

Port A Port B
2499.00 ACP Low (cl1-cl1) -17. 50 -15.80 -13.00
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Output Power, Channel 2499.00 MHz, 6.0 MHz Channel Spacing

Port A

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

Ref Lvi 9.48 dBm VBW 300 kHz
23.6 dBm 2.49735872 GHz SWT 5 ms unit dBm

23.6
> 13.6 @B Offset Vailgray Q.48 dB
2.49735872 GHZz|
1 CH |PWR 22.63 dBm
* Z)W A ACR Up -149.00 dBm
W‘\ ACR Low -17.50 dBm
i IS e J \

vl Wy

=

e

M’MLMA ny
N

co
-5 co
(o3
-6 [¢] N
cul
cul
-7
-76
Center 2.499 GHz 1.4 MHz/ Span 14 MHz
Date: 9.FEB.2011 17:11:01
Port B
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvIi 9.70 dBm VBW 300 kHz
23.6 dBm 2.49780762 GHz SWT 5 ms unit dBm
23.6
> 13.6 dB Offset Yailgrag q_70 dB;
.4978(Q762 GHz|
% CH |PWR 22.19 dBm
1
MM\ M ACP Up —16.78 dBm
[“\ A\ ACR Low -15.80 dBm
_1 \
| D1 -13 dBm "ul \KM‘“‘
2 nn
A N
. \N‘MNM
,4 oy
co
-5 co
C
-6 [o] N
cul
cul
-7
-76.
Center 2.499 GHz 1.4 MHz/ Span 14 MHz
Date: 9.FEB.2011 17:08:34
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Output Power, Channel 2593.00 MHz, 6.0 MHz Channel Spacing

Port A
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 9.58 dBm VBW 300 kHz
23.6 dBm 2.59290180 GHz SWT 5 ms unit dBm
23.6
> 13.6 dB Offset vilpT1] 9_58 dB;
2.5929(180 GHZ
1 CH |AWR 22.85 dBm
1 =
ﬁwmw CH [BW 6.10200000 MHZ]
-1 J \
2 /‘/Ah{ ‘Wm
NM
” ,«an i "'\m
» W
-5l
-6
_7 co
co
-76
Center 2.593 GHz 1.4 MHz/ Span 14 MHz
Date: 10.FEB.2011 10:12:46
Port B
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 9.63 dBm VBW 300 kHz
23.6 dBm 2.59256513 GHz SWT 5 ms unit dBm
23.6
> 13.6 {dB Offset VYilgTiy Q_63 dB
2.59256513 GHZ|
1 CH |AWR 22.84 dBm|
1
FWWW CH [BW 6.10200000 MHZ
1 / \
& A \'\‘4«

-40

th/\"

-76.

Center 2.593 GHz 1.4

Date: 9_FEB.2011 19:00:06

MHz/

Span 14 MHz
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7.2.3 Measurement results for 11 and 12 MHz

TABLE OF RESULTS — 11 and 12 MHz Dual Channel Spacing

Center Frequency Maximum Conducted Power
(MHz) (dBm)
Port A Port B
2507.50 +23.34 +23.55
2590.00 +22.97 +23.36
2684.50 +22.26 +23.32

Band-Edge Power (Power Integrated over 1 MHz @ 100 kHz Bandwidth)

Center Frequency Plot Reference Band-Edge Power Limit
(MHz) (dBm) (dBm)

Port A Port B

2507.50 ACP Low (cll1-cll) -31.87 -27.84
-13.00

2684.50 ACP Up (cul-cul) -16.97 -13.94
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Output Power, Channel 2507.50 MHz, 11 MHz Dual Channel Spacing

Port A
Marker 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 10.46 dBm VBW 1 MHz
23.6 dBm 2.50650802 GHz sSwT 5 ms unit dBm
23.6
> 13.6| dB Offset vY1lr711 a._lae dB:
2.50650802 GHZ|
% CH |PWR 23.B34 dBm
1
NS A ACR|Up -31.50 dBm)
r \ ACP | Low -31{.87 dBm
_1 j \
| D1 -13 [dBm Vw/w/ \M
_2 A "
4
%‘"\Aﬂ\,\
) Vﬁl\W«
a0l gk L
Y pat’
£o
_5 c
1
-6 e
ul
cul
-7
-76
Center 2.5075 GHz 3 MHz/ Span 30 MHz
Date: 9.FEB.2011 17:27:11
Port B
Marker 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 9.95 dBm VBW 1 MHz
23.6 dBm 2.50620741 GHz SWT 5 ms unit dBm
23.6
> 13.6| dB Offs¢t YilyT1g g o5 dB;
2.50620741 GHZ|
1 CH [PWR 23.555 dBm
1
WV'V'W'\\MW ACR | Up -27.15 dBm|
\ ACP | Low -27/.84 dBm
_1 } \
| D1 -19 |dBm N LW
W T
a 2 "
w’/“’/ Mm%
-4
ro
_5 c
1
-6 o3
ul
cul
-7
-76
Center 2.5075 GHz 3 MHz/ Span 30 MHz
Date: 9.FEB.2011 17:33:03
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Output Power, Channel 2590.00 MHz, 12 MHz Dual Channel Spacing
Port A

Marker 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl 9.72 dBm VBW 1 MHz
23.6 dBm 2.58786573 GHz SWT 5 ms unit dBm
23.6

> 13.6 dB Offset Yi1lfT1] 9_72 dB;
2.58786573 GHz
1 CH |PWR 22.97 dBm
* /VMNMA\ CH |BW 11.96400000 MHZz|

\

i wl”l“w\
-3 ‘MM
4 J\""“\mvu.
-5
-6
_7 o
co
-76
Center 2.59 GHz 3 MHz/ Span 30 MHz
Date: 9.FEB.2011 18:49:29
Port B
Marker 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl 9.76 dBm VBW 1 MHz
23.6 dBm 2.58858717 GHz SWT 5 ms unit dBm
23.6
> 13.6 {dB Offset VilfTa] q_76 dB
2.58858717 GHz|
1 CH |PWR 23.36 dBm
1 CH |BW 11.96400000 MHz|

i

e o

Y

) M\r)l .‘ \h\%""\'\m
—a ] W‘\u
T W
-5
-6
_7 co
co
-76
Center 2.59 GHz 3 MHz/ Span 30 MHz
Date: 9.FEB.2011 18:50:52
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Output Power, Channel 2684.50 MHz, 11 MHz Dual Channel Spacing

Port A
Marker 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl 9.09 dBm VBW 1 MHz
23.6 dBm 2.68398898 GHz SWT 5 ms unit dBm
23.6
> 13.6 dB Offset v T1] 94_09 dB;
2.68398898 GHZz|
1 CH |PFWR 22.26 dBm
1
MMW\L ACPR [[up -1¢-.97 dBm
[ V\ ACR ||Low -16.12 dBm
1 / \
D1 -13 dBm /’y’d \\‘\“
2 .
W %\4
a |
_a W.A '{MW
_al W"‘"’M /\N\'«V&,\
-5
1
-6 [ Juif
chl
cul
-7
FH1
-76
Center 2.6845 GHz 3 MHz/ Span 30 MHz
Date: 9.FEB.2011 18:46:16
Port B
Marker 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl 10.03 dBm VBW 1 MHz
23.6 dBm 2.68314729 GHz SWT 5 ms unit dBm
23.6
> 13.6 {dB Offset v T1] 130_Q3 dB:
2.68314729 GHZz|
Zvl CH | FWR 23.32 dBm
1
MWW ACR[lup -13.94 dBn
{\‘ v\ ACR ||Low -14.27 dBm
1 / \
—D1 -13 dBm ,,\/J/ kL\Ak
2 !
d
-3 vw NM
- WMyM/” ‘huww
-5
1
-6 [ 1]
cul
cy
-7
AL
-76
Center 2.6845 GHz 3 MHz/ Span 30 MHz
Date: 9.FEB.2011 18:44:17
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7.2.4 Measurement results for 22 and 24 MHz

TABLE OF RESULTS — 22 and 24 MHz Quad Channel Spacing

Center Frequency Maximum Conducted Power
(MHz) (dBm)
Port A Port B
2513.00 +24.38 +24.36
2590.00 +23.41 +24.08
2679.00 +22.17 +23.15

Band-Edge Power (Power Integrated over 1 MHz @ 100 kHz Bandwidth)

Center Frequency Plot Reference Band-Edge Power Limit
(MHz) (dBm) (dBm)

Port A Port B

2513.00 ACP Low (cl1-cll) -19.32 -14.90
-13.00

2697.00 ACP Up (cul-cul) -15.77 -13.59
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Output Power, Channel 2513.00 MHz, 22 MHz Quad Channel Spacing
Port A

Marker 1 [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvi 9.18 dBm VBW 1 MHz
23.6 dBm 2.51054509 GHz swT 5 ms Unit dBm
23.6
> 13.6 dB Offset YalgTa 9_18 dBI
2.51054509 GHz
1 CH [PWR 24.38 dBm
* X ch Up —21.18 dBm
{NMMWM&F Lo -19.32 dBm
. ) \
| D1 -13 dBm
=21 Mw

-4

co
-5 co
cll
-6 [SLI!
cul
cul]
=7
-76
Center 2.513 GHz 5 MHz/ Span 50 MHz
Date: 9.FEB.2011 17:38:30
Port B
Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref LvIi 8.74 dBm VBW 1 MHz
23.6 dBm 2.52066533 GHz SWT 5 ms unit dBm
23.6
> 13.6 dB Offset YailgTa 8 74 dB
2.52066533 GHZz|
1 CH [PWR 24 .36 dBm
1
L CP Up ~14-80 dBm
(\WN B Lo ~14.90 dBm
-1 ’/
—D1 -13 dBm M
' O
O A
2 A "
v
a MA‘\A
-4
co
—5i co
cll
-6 T
cul
cul]
-7
-76.
Center 2.513 GHz 5 MHz/ Span 50 MHz
Date: 9_FEB.2011 17:36:50
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Output Power, Channel 2590.00 MHz, 24 MHz Quad Channel Spacing

Port A
Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 8.26 dBm VBW 1 MHz
23.6 dBm 2.58894790 GHz SWT 5 ms unit dBm
23.6
> 13.6 dB Offset Yi1l[Ta 8_ 26 dB
258894790 GHz
. CH |PWR 23.41 dBm
1
{"'WM\NWWMMAA/C\H BW 25.85200000 MHZ
-1 i} \\
2 »r") \M
W.,w/' ‘LV“\,\
_a o My,
U,M %W\
-4
-5l
-6
_7 co
co
-76
Center 2.59 GHz 5 MHz/ Span 50 MHz
Date: 9_FEB.2011 18:55:29
Port B
Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 8.89 dBm VBW 1 MHz
23.6 dBm 2.59796593 GHz SWT 5 ms unit dBm
23.6
> 13.6 dB Offset YailgTa 8_89 dB
2.59796593 GHz
1CH [PWR 24.08 dBm
1
[MNMM\ .,MK;\H BW 2585200000 MHZ]
1 / \
M'/ i L“\«
- Wy,
od W %\K
-4
-5
-6l
7 co
co
-76.
Center 2.59 GHz 5 MHz/ Span 50 MHz
Date: 9.FEB.2011 18:53:57
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Output Power, Channel 2679.00 MHz, 22 MHz Quad Channel Spacing
Port A

Marker 1 [T1] RBW 300 kHz RF Att 20 dB

Ref Lvi 6.63 dBm VBW 1 MHz
23.6 dBm 2.67213627 GHz SWT 5 ms unit dBm

23.6
> 13.6 dB Offset Vil pTag .63 dBnj
2.67213627 GHZ
PWR 22.17 dBm|
1 L

u -15.77 dBm|

CH
ACH

/‘MX‘/‘WMMMCF L ~15.81 dBn
\

| D1 -13 dBm /

2 l“‘-d ut\kn
W J

-4 YN
CO
-5 cd
chl
-6 T
cull
cul
=7
-76.
Center 2.679 GHz 5 MHz/ Span 50 MHz
Date: 9.FEB.2011 18:21:32
Port B
Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvi 7.98 dBm VBW 1 MHz
23.6 dBm 2.68626453 GHz SWT 5 ms unit dBm
23.6
> 13.6 dB Offset V1lpray Z2.98 dBnj
2.68626453 GHZ
CH | P| 23.15 dBm|
14 1

ACP U ~13.59 dBn|
M“’W’\W P L -14_98 dBn

. | \

—D1 -13 dBm [

it

CO
-5 co
cll
-6 T
cull
cul
=7
-76.
Center 2.679 GHz 5 MHz/ Span 50 MHz
Date: 9.FEB.2011 18:19:49
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7.2.5 Qutput Power V's Antenna Gain (EIRP)

Chan_nel Antenna Maximum Measured EIRP

Spacing Antenna Gain Conducted Power (dBm)
(MHz) (dBi) (dBm)

Integrated Flat Panel 17.5 +41.27

5.5 External Flat Panel 20 +23.77 +43.77

Grid 24 +47.77

Integrated Flat Panel 175 +40.35

6.0 External Flat Panel 20 +22.85 +42.85

Grid 24 +46.85

Integrated Flat Panel 175 +41.05

11.0/12.0 External Flat Panel 20 +23.55 +43.55

Grid 24 +47.55

Integrated Flat Panel 17.5 +41.88

22.0/24.0 External Flat Panel 20 +24.38 +44.38

Grid 24 +48.38
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7.3 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.

Testing was performed on the highest and lowest power settings of the equipment.

Per the standard measurements were taken at ambient and nominal and voltage.

Test Configuration

EUT Port A

Port B

Combiner

Spectrum
Analvzer

Power Meter
and Sensor

Measurement setup for Power Spectral Density
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Specification
Power and antenna height limits.
§ 27.50 (h) The following power limits shall apply in the BRS and EBS:

(4) For main, booster and response stations utilizing digital emissions with non-uniform
power spectral density (e.g. unfiltered QPSK), the power measured within any 100
kHz resolution bandwidth within the 6 MHz channel occupied by the non-uniform
emission cannot exceed the power permitted within any 100 kHz resolution
bandwidth within the 6 MHz channel if it were occupied by an emission with uniform
power spectral density, i.e., if the maximum permissible power of a station utilizing a
perfectly uniform power spectral density across a 6 MHz channel were 2000 watts
EIRP, this would result in a maximum permissible power flux density for the station
of 2000/60 = 33.3 watts EIRP per 100 kHz bandwidth. If a non-uniform emission
were substituted at the station, station power would still be limited to a maximum of
33.3 watts EIRP within any 100 kHz segment of the 6 MHz channel, irrespective of
the fact that this would result in a total 6 MHz channel power of less than 2000 watts
EIRP.

Power Density Calculation —

Channel o quer_ .
Spacing Antenna EIRP Limit Density Limit
(MH2) Beam width (dBm)
(dBm/100KHz)
5.5 16° 77.20 59.80
6 16° 76.98 59.20
11 16° 77.16 56.75
12 16° 76.51 55.72
22 16° 77.14 53.72
24 16° 76.84 53.04
5.5 8° 80.21 62.81
6 8° 79.99 62.21
11 8° 80.17 59.76
12 8° 79.52 58.73
22 8° 80.15 56.73
24 8° 79.85 56.05
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Traceability

Method

Test Equipment Used

Measurements were made per work
instruction WI-01 ‘Measuring RF
Output Power’

0158, 0252, 0313, 0314, 0223, 0116, 0117, 0287,

0363
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Measurement Results for Power Spectral Density
Ambient conditions.
Temperature: 20.5 °C Relative humidity: 39 %

EUT parameters
Power Level: Maximum
Duty Cycle: 100%
Temperature: Ambient

7.3.1 Measurement results for 5.5 MHz

TABLE OF RESULTS - 5.5 MHz Channel Spacing

Pressure: 1005 mbar

Center Frequency Measured Power Spectral Density
(MHz) (dBm/100 kHZz)
Port A Port B
2504.75 +9.78 +10.60
2687.25 +9.91 +9.49
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Power Spectral Density, Channel 2504.75 MHz, 5.5 MHz Channel Spacing

Port A
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 9.78 dBm VBW 300 kHz
33.6 dBm 2.50350150 GHz SWT 5 ms unit dBm
33.6
3 13.6 dB Offset Yi1lgTay a_78 dB
2.50350150 GHZ|
2
1
1 /AY
_14 / \
) Mb \M\”
) MMVAJM« w\&k\wawﬂw\w
_a L M e,
AY A |
-5
-6l
-66.
Center 2.50475 GHz 1.4 MHz/ Span 14 MHz
Date: 10.FEB.2011 11:34:03
Port B
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref LvIi 10.60 dBm VBW 300 kHz
33.6 dBm 2.50347345 GHz SWT 5 ms unit dBm
33.6
3 13.6 dB Offset vilfT1y 10_60 _dB
2.50347345 GHZz
2
1
1 /WJMVNMthﬂﬁmﬂN
= L ke

-66.

Center 2.50475 GHz

Date: 10.FEB.2011

1.4 MHz/

12:06:50

Span 14 MHz
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Power Spectral Density, Channel 2687.25 MHz, 5.5 MHz Channel Spacing

Port A
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 9.91 dBm VBW 300 kHz
33.6 dBm 2.49831263 GHz SWT 5 ms unit dBm
33.6
3 13.6 {dB Offset Yi1lgTay 9_91 dB
2.49831263 GHZ|
2
1
! AT
_14 / \
-3 M)ﬁ \\_A.
0l %’Nw,
iy
-5
-6
-66.
Center 2.499 GHz 1.4 MHz/ Span 14 MHz
Date: 10.FEB.2011 11:37:09
Port B
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref LvIi 9.49 dBm VBW 300 kHz
33.6 dBm 2.49831263 GHz SWT 5 ms unit dBm
33.6
3 13.6 @B Offset YilgT1y 9_49 dB

1=

=

2.49831263 GHZ|

R

W‘WW

g

-66.

Center 2.499 GHz

Date: 10.FEB.2011

1.4 MHz/

12:03:07

Span 14 MHz
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7.3.2 Measurement results for 6.0 MHz
TABLE OF RESULTS — 6 MHz Channel Spacing
Center Frequency Measured Power Spectral Density
(MHz) (dBm/100kHZz)
Port A Port B
2499.00 +8.87 +9.49
2593.00 +8.87 +9.25
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Power Spectral Density, Channel 2499.00 MHz, 6.0 MHz Channel Spacing

Port A
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 8.87 dBm VBW 300 kHz
33.6 dBm 2.59245291 GHz SWT 5 ms unit dBm
33.6
3 13.6 dB Offset vilpTay 8 87 dB
2.59245291 GHZz|
2
! Ww‘iﬂ\
_14 / \
-2 AI‘/ \‘4«
W WA
3 wvﬂﬂj¢/mrfdyﬂy4 4~hﬂhkA1\~HM»w
] bty
-5
-6
-66.
Center 2.593 GHz 1.4 MHz/ Span 14 MHz
Date: 10.FEB.2011 11:38:34
Port B
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref LvIi 9.49 dBm VBW 300 kHz
33.6 dBm 2.49831263 GHz SWT 5 ms unit dBm
33.6
3 13.6 @B Offset YilgT1y 9_49 dB

1=

=

2.49831263 GHZ|

(«W

W‘WW

g

-66.

Center 2.499 GHz

Date:

10.FEB.2011

1.4 MHz/

12:03:07

Span 14 MHz
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Power Spectral Density, Channel 2593.00 MHz, 6.0 MHz Channel Spacing

Port A
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 8.87 dBm VBW 300 kHz
33.6 dBm 2.59245291 GHz SWT 5 ms unit dBm
33.6
3 13.6 @B Offset YilgTay 8 87 dB
2.59245291 GHZz|
2
! Ww‘iﬂ\
_14 / \
-2 AI‘/ \‘4«
W ‘V\
3 W WMM
] bty
-5i
-6
-66.
Center 2.593 GHz 1.4 MHz/ Span 14 MHz
Date: 10.FEB.2011 11:38:34
Port B
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref LvIi 9.25 dBm VBW 300 kHz
33.6 dBm 2.59236874 GHz SWT 5 ms unit dBm
33.6
3 13.6 dB Offset vilfT1y 9._25 dB
2.59236874 GHZ
2
1
1 {J\ -l
_14 ,’ \
- M)U/ m‘“’\n
21 W M
_3 “MW
4 il u‘MM.
v Wiy
-5i
-6
-66.
Center 2.593 GHz 1.4 MHz/ Span 14 MHz
Date: 10.FEB.2011 12:04:07
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7.3.3 Measurement results for 11 and 12 MHz

TABLE OF RESULTS — 11 and 12 MHz Dual Channel Spacing

Center Frequency Measured Power Spectral Density
(MHz) (dBm/100 kHz)
Port A Port B
2507.50 +7.89 +7.62
2590.00 +7.59 +6.97
2684.50 +6.09 +7.79
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Power Spectral Density, Channel 2507.50 MHz, 11 MHz Dual Channel Spacing
Port A

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 7.89 dBm VBW 300 kHz
33.6 dBm 2.50711924 GHz SWT 5 ms unit dBm
33.6
3 13.6 @B Offset VailfpTay 7.89 dB
2.50711924 GHz
2
1 1

N

=

-66.
Center 2.5075 GHz 2 MHz/ Span 20 MHz
Date: 10.FEB.2011 11:41:02
Port B
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 7.62 dBm VBW 300 kHz
33.6 dBm 2.50655812 GHz SWT 5 ms unit dBm
33.6
3 13.6 @B Offset YilgTay 7.62 dBn
2.50655812 GHZ|
2
1 1
—1 ‘r( \L{
- o ,\M ™
-3 /NANM WMW
-4
-5
-6
-66
Center 2.5075 GHz 2 MHz/ Span 20 MHz
Date: 10.FEB.2011 11:54:56
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Power Spectral Density, Channel 2590.00 MHz, 12 MHz Dual Channel Spacing

Port A
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 7.59 dBm VBW 300 kHz
33.6 dBm 2.58901804 GHz SWT 5 ms unit dBm
33.6
3 13.6 dB Offset YilpTay 7 .59 dB
2.58901804 GHZz|
2
1 1
_14 (/f \
N M\’M J‘A.\M
5 WWN WM“"‘MM
~4
-5
-6
-66.
Center 2.59 GHz 2 MHz/ Span 20 MHz
Date: 10.FEB.2011 11:42:44
Port B
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 6.97 dBm VBW 300 kHz
33.6 dBm 2.58841683 GHz SWT 5 ms unit dBm
33.6
3 13.6 dB Offset valrriy 4.97 dBn
2.58841/683 GHZz
2
1 4

e

it

.n'*w(A
N

Center 2.59 GHz

Date: 10.FEB.2011 11:57:54

2 MHz/

Span 20 MHz
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Power Spectral Density, Channel 2684.50 MHz, 11 MHz Dual Channel Spacing
Port A

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 6.09 dBm VBW 300 kHz
33.6 dBm 2.68355812 GHz SWT 5 ms unit dBm
33.6
3 13.6 dB Offset YilpTay 68_09 dB

2.68355812 GHZ|

vl e

-66.
Center 2.6845 GHz 2 MHz/ Span 20 MHz
Date: 10.FEB.2011 11:43:47
Port B
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 7.39 dBm VBW 300 kHz
33.6 dBm 2.68171443 GHz SWT 5 ms unit dBm
33.6
3 13.6 dB Offset vilgTay 7_39 dBn

2.68171443 GHZ|

/,\JIN«

N s

L

Center 2.6845 GHz

Date:

10.FEB.2011

2 MHz/

12:01:08

Span 20 MHz
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7.3.4 Measurement results for 22 and 24 MHz

TABLE OF RESULTS — 22 and 24 MHz Quad Channel Spacing

Center Frequency Measured Power Spectral Density/100 kHz
(MHz) (dBm)
Port A Port B
2513.00 +4.63 +4.24
2590.00 +4.41 +4.19
2679.00 +3.60 +4.67
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Power Spectral Density, Channel 2513.00 MHz, 22 MHz Quad Channel Spacing

Port A
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 4.63 dBm VBW 300 kHz
33.6 dBm 2.51087575 GHz SWT 10 ms unit dBm
33.6
3 13.6 dB Offset vilpTay 683 dR
2.51087575 GHZ
2
1
W i
-1 Wj} \\R
_2| L d
W\W"W N
sopsbunletV M
-4
-5
-6
-66.
Center 2.513 GHz 4 MHz/ Span 40 MHz
Date: 10.FEB.2011 11:45:14
Port B
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref LvIi 4.24 dBm VBW 300 kHz
33.6 dBm 2.51175752 GHz SWT 10 ms unit dBm
33.6
3 13.6 dB Offset Yilrral 24 dB

2.51175752 GHZ|

mwww\

& .MWMW

-66.

Center 2.513 GHz

Date: 10.FEB.2011 11:53:07

4 MHz/

Span 40 MHz
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Power Spectral Density, Channel 2590.00 MHz, 24 MHz Quad Channel Spacing
Port A

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 4.41 dBm VBW 300 kHz
33.6 dBm 2.58843687 GHz SWT 10 ms unit dBm
33.6
3 13.6 @B Offset YilgTay 41 dB

2.58843687 GHZ|

MMWWWMWM

_a quw

L

-66.

Center 2.59 GHz 4 MHz/ Span 40 MHz
Date: 10.FEB.2011 11:46:05
Port B
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref LvIi 4.19 dBm VBW 300 kHz
33.6 dBm 2.59629259 GHz SWT 10 ms unit dBm
33.6
3 13.6 @B Offset YilgT1y 19 dB
2.59629259 GHZ|
2
1
1

W
,3OWWW

-66.

4 MHz/ Span 40 MHz

Center 2.59 GHz

Date: 10.FEB.2011 12:10:50
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Power Spectral Density, Channel 2679.00 MHz, 22 MHz Quad Channel Spacing
Port A

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 3.60 dBm VBW 300 kHz
33.6 dBm 2.67743687 GHz SWT 10 ms unit dBm
33.6
3 13.6 @B Offset YilgTay 2_60 dB

2.67743687 GHZ

T \’V\J
4 Py

-66.
Center 2.679 GHz 4 MHz/ Span 40 MHz
Date: 10.FEB.2011 11:47:06
Port B
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref LvIi 4_.67 dBm VBW 300 kHz
33.6 dBm 2.68625451 GHz SWT 10 ms unit dBm
33.6
3 13.6 dB Offset Yi1lfT1y 67 _dB

2.68625451 GHZ|

A i
,30M M M%wm

-66.

Center 2.679 GHz 4 MHz/ Span 40 MHz

Date: 10.FEB.2011 11:49:43
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7.4 Frequency Stability

Test Procedure

The Frequency Stability of the device was measured with a spectrum analyzer connected to
the antenna terminal, while EUT was operating in transmission mode at the appropriate center
frequency.

The low, mid and high channels were measured over extremes of temperature. Frequency
stability was further monitored at ambient conditions with a variation of input voltage.

The EUT transmitter output was connected to a spectrum analyzer and frequency monitored

over temperature and voltage variations. The EUT was set in an operational mode in which
allowed carrier breakthrough to be used to monitor stability.

Test Measurement Set up

Temperature

Voltage Attn

Source EUT 16dB Coupler Spectrum
Analvzer

Power Meter
and Sensor

Measurement set up for Frequency Stability

Specification Limits

§ 27.54 Frequency Stability.

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within
the authorized bands of operation.
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Measurement Results for Frequency Stability

Ambient conditions.
Temperature: 20.5 °C

Radio Parameters
Duty Cycle: 100%

Output: Modulated (Carrier Breakthrough)

Relative humidity: 39 %

7.4.1 Measurement results for Extremes of Temperature

Pressure: 1005 mbar

Channels

Temperature | Low Channel 2499 MHz Mid Channel 2593 MHz High Channel 2687.25 MHz
°C Frequency | kHz | ppm | Frequency | kHz | ppm Frequency kHz | ppm
-35 2499.00131 | 1.31 | 0.524 | 2593.00160 | 1.6 | 0.617 | 2687.25152 | 1.52 | 0.566
-25 2499.00167 | 1.67 | 0.668 | 2593.00178 | 1.78 | 0.686 | 2687.25187 | 1.87 | 0.696
-15 2499.00351 | 3.51 | 1.405 | 2593.00264 | 2.64 | 1.018 | 2687.25266 | 2.66 | 0.990
-5 2499.00368 | 3.68 | 1.473 | 2593.00384 | 3.84 | 1.481 | 2687.25399 | 3.99 | 1.485
5 2499.00427 | 4.27 | 1.709 | 2593.00441 | 4.41 | 1.701 | 2687.25456 | 4.56 | 1.697
15 2499.00385 | 3.85 | 1.541 | 2593.00401 | 4.01 | 1.546 | 2687.25416 | 4.16 | 1.548
25 2499.00258 | 2.58 | 1.032 | 2593.00265 | 2.65 | 1.022 | 2687.25273 | 2.73 | 1.016
35 2499.00215 | 2.15 | 0.860 | 2593.00222 | 2.22 | 0.856 | 2687.25231 | 2.31 | 0.860
45 2499.00189 | 1.89 | 0.756 | 2593.00195 | 1.95 | 0.752 | 2687.25206 | 2.06 | 0.767
55 2499.00252 | 2.52 | 1.008 | 2593.00263 | 2.63 | 1.014 | 2687.25277 | 2.77 | 1.031
60 2499.00345 | 3.45 | 1.381 | 2593.00358 | 3.58 | 1.381 | 2687.25372 | 3.72 | 1.384

Maximum Drift from nominal frequency: 1.709 ppm
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7.4.2 Measurement results for Ambient Temperature V's Voltage Variation

Channels

Temp | Voltage | Low Channel 2499 MHz Mid Channel 2593 MHz High Channel 2687.25MHz

°C Vdc Frequency | kHz | ppm | Frequency | kHz | ppm | Frequency | kHz | ppm
18 48.0 2499.00334 | 3.34 | 1.337 | 2593.00331 | 3.31 | 1.277 | 2687.25318 | 3.18 | 1.183
18 43.2 2499.00325 | 3.25 | 1.301 | 2593.00321 | 3.21 | 1.238 | 2687.25321 | 3.21 | 1.195
18 53.8 2499.00319 | 3.19 | 1.277 | 2593.00318 | 3.18 | 1.226 | 2687.25326 | 3.26 | 1.213

Maximum Drift from nominal frequency: 1.337 ppm

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: RADWIN 2000 2.5 GHz BAND
To: FCC 47 CFR Part 27 Subpart M

MiC;iVI Labs
(

Serial #2 RDWNO04-U1l Rev A
Issue Date: 28th February 2011
Page: Page 71 of 107

7.5 Maximum Permissible Exposure

Calculations for Maximum Permissible Exposure Levels

Power Density = Pd (mW/cm?) = EIRP/(4rd?)

EIRP=P*G*2

P = Peak output power (mW)

G = Antenna numeric gain (numeric)

d = Separation distance (cm)

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

The RADWIN 2000 2.5 GHz BAND has two transmitters. The peak power in the table below is
calculated by assuming a worst case scenario where the two transmitters are operating

simultaneously in the same band. The Peak Power in mW is calculated by taking the
maximum conducted power measured in each band and multiplying by 2.

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

Peak Calculated .
: Peak Minimum
Numeric Output Safe .
Freq. Band Antenna Gain Output Power | Distance @ Separation
(MHz) Gain (dBi) : Power 2 Distance
(numeric) (dBm) X 2 ImW/cm (cm)
(mW) Limit(cm)
2500 24.0 251.2 +24.38 548.3 104.6 20.00

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

Laboratory Measurement Uncertainty for Power Measurements
+1.33dB |

| Measurement uncertainty |
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7.6 Conducted Spurious Emissions

Test Procedure

As detailed in ANSI TIA-603-C 2004 Section 2.2.12 referencing FCC Part 2.1053

Conducted emissions were measured at a limit of -13 dBm from 30 MHz to the 10" harmonic
of the carrier frequency. Both antenna ports were combined and emissions were measured
via the spectrum analyzer. Emissions at the band edge were measured and recorded in

Section 7.1 RF Output Power, Emission Mask, EIRP at the Antenna Terminal.

Measurements were made while EUT was operating in the modulated mode at the
appropriate center frequency.

Test Configuration

EUT Port A Combiner

Spectrum
Analyzer

Port B

Power Meter
and Sensor

Measurement setup for Conducted Spurious Emission

Specification Limits

§ 27.53 (m) For BRS and EBS stations, the power of any emissions outside the licensee’s
frequency bands of operation shall be attenuated below the transmitter power (P) measured in
watts in accordance with the standards below. If a licensee has multiple contiguous channels,
out-of-band emissions shall be measured from the upper and lower edges of the contiguous
channels.

(2) For digital base stations, the attenuation shall be not less than 43+10 log (P) dB =-13 dBm

Traceability
Method Test Equipment Used
WI-05 0158, 0252, 0313, 0314, 0223, 0116, 0117, 0287, 0363.

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:

RADWIN 2000 2.5 GHz BAND

® @ To: FCC 47 CFR Part 27 Subpart M
MlCQ |_ab5 Serial #: RDWNO04-U1 Rev A
C Issue Date: 28th February 2011
Page: Page 73 of 107
7.6.1 Measurement results for 5.5 MHz
TABLE OF RESULTS — 5.5 MHz Channel Spacing
Channel Start Stop Maximum Limit Margin
Centre Frequency | Frequency Emission (dBm) (dB)
Frequency (GHz) (GHz) Observed
(GHz) (dBm)
2504.75 -25.69 -12.69
1 30 -13.00
2687.25 -29.58 -16.58
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Conducted Spurious Emissions,
Channel 2504.75 MHz, 5.5 MHz Channel Spacing

Marker 1 [T1] RBW 1 MHz RF Attt 20 dB
Ref Lvi 30.22 dBm VBW 3 MHz
2848 dBm 2.45290581 GHz SWT 60 s unit dBm
28.8
18.8 dB Offset v1|[T1] 30.22 dBm
2 2.45290581 GHz
Vo|[T1] -25.69 dBn
2.68537074 GHz
1 NS | =35-76—dBn
5.01002004 GHz
-1
| D1]-13 dBm
-2
7 N
S 1
v WMJ

-5
-6
-71.2
Start 1 GHz 2.9 GHz/ Stop 30 GHz
Date: 9.FEB.2011 12:37:16

The emission breaking the limit line is the fundamental emission
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Conducted Spurious Emissions,
Channel 2687.25 MHz, 5.5 MHz Channel Spacing

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref LvI 32.04 dBm VBW 3 MHz
28.8 dBm 2.68537074 GHz SWT 60 s unit dBm
28.8
18|.8 dB Offset v1|[T1] 32.04 dBn
5 2.68537074 GHz
V2|[T1] -29.58 dBn

5.35871743

GHz

D1 -13 dBm

2
-3 Y
M\WV"\’W%WW

-71.2

Center 15.5 GHz 2.9 GHz/

Date: 9.FEB.2011 12:40:31

The emission breaking the limit line is the fundamental emission

Span 29 GHz
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7.6.2 Measurement results for 6.0 MHz
TABLE OF RESULTS — 6.0 MHz Channel Spacing
Channel Start Stop Maximum Limit Margin
Centre Frequency | Frequency Emission (dBm) (dB)
Frequency (GHz) (GHz) Observed
(GHz) (dBm/MH?z)
2499.00 -28.80 -15.80
1 30 -13.00
2593.00 -24.52 -11.52
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Conducted Spurious Emissions,
Channel 2499.00 MHz, 6.0 MHz Channel Spacing

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref LvI 32.30 dBm VBW 3 MHz
2848 dBm 2.45290581 GHz SWT 60 s unit dBm
28.8
18.8 dB Offset v1|[T1] 32.30 dBn
2 2.45290581 GHz
V2|[T1] -28.80 dBn
2.68537074 GHz
1 V31 =33-50dBn
4.95190381 GH=z
-1
I D1| -13 dBm
-2
2 PW
3 Y
7 Mu»MJJ

-71.2

Center 15.5 GHz 2.9 GHz/ Span 29 GHz

Date: 9.FEB.2011 12:47:24

The emission breaking the limit line is the fundamental emission
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Conducted Spurious Emissions,
Channel 2593.00 MHz, 6.0 MHz Channel Spacing

Marker 1 [T1] RBW 1 MHz RF Att 20 dB

Ref LvI 32.15 dBm VBW 3 MHz
28 8 dBm 2.56913828 GHz SWT 60 s unit dBm

28.8

1.8 dB Offset v1|[T1] 32.15 dBn
5 2.56913828 GHz
V2|[T1] -24 .52 dBn
5.18436874 GHz

ST
JMWWWWM

-71.2

Center 15.5 GHz 2.9 GHz/

Date: 9.FEB.2011 12:50:44

The emission breaking the limit line is the fundamental emission

Span 29 GHz
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7.6.3 Measurement results for 11 and 12 MHz

TABLE OF RESULTS - 11 and 12 MHz Dual Channel Spacing

Channel Start Stop Maximum Limit Margin
Centre Frequency | Frequency Emission (dBm) (dB)
Frequency (GHz) (GHz) Observed
(GHz) (dBm/MH?z)
2507.50 -23.64 -10.64
2590.00 1 30 -23.64 -13.00 -10.64
2684.50 -23.22 -10.22
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Conducted Spurious Emissions,
Channel 2507.50 MHz, 11 MHz Dual Channel Spacing

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 30.26 dBm VBW 3 MHz
2848 dBm 2.45290581 GHz SWT 60 s unit dBm
28.8 4
14.8 dB Offset v1 [T11 30.26 dBn
5 2.45290581 GHz
V2|[T1] -34.08 dBn
5.01002004 GHz
1 V313 =33-55—dBn
7 .50901{804 GHz
Val[T1] -23.64 dBn
27.21042084 GHz
-1
L D1 -13 dBm
_2 T
r

-4

-71.2

Center 15.5 GHz 2.9 GHz/

Date:

9.FEB.2011 12:53:59

Span 29 GHz

The emission breaking the limit line is the fundamental emission
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Conducted Spurious Emissions,
Channel 2590.00 MHz, 12 MHz Dual Channel Spacing

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 30.26 dBm VBW 3 MHz
2848 dBm 2.45290581 GHz SWT 60 s unit dBm
28.8 4
14.8 dB Offset v1 [T11 30.26 dBn
5 2.45290581 GHz
V2|[T1] -34.08 dBn
5.01002004 GHz
1 V313 =33-55—dBn
7 .50901{804 GHz
Val[T1] -23.64 dBn
27.21042084 GHz
-1
L D1 -13 dBm
_2 T
r

-4

-71.2

Center 15.5 GHz 2.9 GHz/

Date:

9.FEB.2011 12:58:36

Span 29 GHz

The emission breaking the limit line is the fundamental emission
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Conducted Spurious Emissions,
Channel 2684.50 MHz, 11 MHz Dual Channel Spacing

Marker 1 [T1] RBW 1 MHz RF Attt 20 dB
Ref Lvi 30.68 dBm VBW 3 MHz
28.8 dBm 2.68537074 GHz SWT 60 s unit dBm
28.8 3
18].8 dB Offset v1|[T1] 30.68 dBm
2 2.68537074 GHz
Vo|[T1] -29.75 dBn
5.35871743 GHz
1 ECAE | =23-22dBn
27 .32665331 GHz
-1
D1 ||-13 dBm
-2 3
2 M\M
-3 \v4
WWWWMWW
—_4 /\_r'r"\,\l'\
-5
-6
-71.2

Start 1 GHz

2.9 GHz/

Date: 9.FEB.2011 13:00:53

Stop 30 GHz

The emission breaking the limit line is the fundamental emission
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7.6.4 Measurement results for 22 and 24 MHz

TABLE OF RESULTS — 22 and 24 MHz Quad Channel Spacing

Channel Start Stop Maximum Limit Margin
Centre Frequency | Frequency Emission (dBm) (dB)
Frequency (GHz) (GHz) Observed
(GHz) (dBm/MH?z)
2513.00 -22.88 -9.88
2590.00 1 30 -23.94 -13.00 -10.94
2679.00 -23.04 -10.04
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Conducted Spurious Emissions,
Channel 2513.00 MHz, 22 MHz Quad Channel Spacing

Marker 1 [T1] RBW 1 MHz RF Att 20 dB

Ref Lvi 28.22 dBm VBW 3 MHz
28.8 dBm 2.51102204 GHz SWT 60 s unit dBm

28.8 ¥

14.8 dB Offset v1 [T11 28.22 dBn
5 2.51102204 GHz
V2|[T1] -34.19 dBn
5.01002004 GHz
1 V31 =39 -43—dBn
7 .50901{804 GHz
Val[T1] -22.88 dBn

7.32665331 GHz

N

-D1] -13 dBm

-5
-6
-71.2
Center 15.5 GHz 2.9 GHz/ Span 29 GHz
Date: 9.FEB.2011 13:03:47

The emission breaking the limit line is the fundamental emission
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Conducted Spurious Emissions,
Channel 2590.00 MHz, 24 MHz Quad Channel Spacing

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvli 28.26 dBm VBW 3 MHz
28.8 dBm 2.56913828 GHz SWT 60 s unit dBm
28.8 =z
1§8.8 gB Offset Yi([T1] 28 .26 dBnm
5 2.56913828 GHz
Vo|[T1] -29.33 dBn
5.12625251 GHz
1 ECAE | —23-94dBn
27 .38476954 GHz
-1
L D1]-13 dBm
-2 3
2 r”x\fmﬂfn
_3 Y
e wrly’wmwﬂ%wwww
M

-5
-6
-71.2
Center 15.5 GHz 2.9 GHz/ Span 29 GHz
Date: 9_FEB.2011 13:06:47

The emission breaking the limit line is the fundamental emission
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Conducted Spurious Emissions,
Channel 2670.00 MHz, 22 MHz Quad Channel Spacing

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 28.44 dBm VBW 3 MHz
28.8 dBm 2.62725451 GHz SWT 60 s unit dBm
28.8 2
18].8 dB Offset v1 [T11 28 .44 dBn
5 2.62729451 GHz
V2|[T1] -30.91 dBn
5.35871743 GHz
1 V31 =23-04dBn
29.94188377 GHz
-1
- D1 |-13 dBm
-2 :

B Mjr/ WWW%WWWWW

—40hM
-5
-6
-71.2
Center 15.5 GHz 2.9 GHz/ Span 29 GHz
Date: 9.FEB.2011 13:10:16

The emission breaking the limit line is the fundamental emission
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7.7 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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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:
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
1dB. The Field Strength of the measured emission is:
FS=515+8.5+1.3-26.0+1 =36.3 dBuV/m
Conversion between dBuV/m (or dBuV) and pV/m (or uV) are done as:
Level (dBuV/m) = 20 * Log (level (uV/m))

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

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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7.7.1 Transmitter Radiated Spurious Emission above 1 GHz

Radiated Emission Measurement Setup — Above 1 GHz

Polystyrene EUT

tabe | - W
=== ===
A

Auxiliary LISN (Power
Equipment Supply)

Z

Hom
Antenna
n‘. *
o -
e ]
\
AN
\
[
\
\
F.'
Horn \
Antenna /\
| |

Motch
Filter

Spectrum
Analyzer
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Test Freq. | 2504.75 MHz Engineer | EVF
Variant | 5.5 MHz Channel Spacing, Modulation 64 QAM Temp (°C) | 19
Freg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 30
Power Setting | max Press. (mBars) | 1011
3 feet long N-type cable with 500hm ®
Antenna termination x2 Duty Cycle (%) | 100

Test Notes 1 | Model: RADWIN2000 2.5GHz BAND; transmitting at 2504.75MHz (Channel Spacing 5.5MHz)

POE power supply (model: ET0061040) was placed on the table and connected to UUT through shielded
ethernet cable; second ethernet cable was connected to PC in order to make the unit operational; UUT was
placed 1.5 m above the ground reference plane.

Test Notes 2

MiCem
— k] Harizontz
“wirtical
-1 eak Lirmit
pe+  Debug
o hieas Dist 3m
Spec Dist 3m
=30
=400
1 H
=300
500
Frequency : hiHz
T8 s el 5000 0

Radiated Emiszions Template: FCC Substitution hiethod
Filename: k:programiradwinirdwnid-fec part 2Pvfce part 2idatai=e'raw dataiadwinZ 000 tx 1-13

Formally measured emission peaks

Froguency | Baw | Cabie | A | Levl | Measurement Type | o | K91 | A2 | Lot | M | Pase | commens
2023.388 56.9 2.8 2.0 | -46.1 Peak [Scan] V | 152 | 360 -13 -33.1 | Pass
4979.965 51'_9 4.6 3.8 | -435 Peak [Scan] VvV | 152 | 360 | -13 -30.5 | Pass HAR
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; HAR = Harmonics
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak

The emission closest to the limit is the fundamental
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Test Freq. | 2687.25 MHz Engineer | EVF
Variant | 5.5 MHz Channel Spacing, Modulation 64 QAM Temp (°C) | 19
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 30
Power Setting | max Press. (mBars) | 1011
Antenna | 3’ long N-type cable with 500hm termination x2 Duty Cycle (%) | 100

Test Notes 1

Model: RADWIN2000 2.5GHz BAND; transmitting at 2687.25MHz (Channel Spacing 5.5MHz)

Test Notes 2

POE power supply (model: ET0061040) was placed on the table and connected to UUT through shielded
ethernet cable; second ethernet cable was connected to PC in order to make the unit operational; UUT was
placed 1.5 m above the ground reference plane.

MiCeM

%?jm Vasona by EMiSoft 11 Feb 11 12:06 ..
— 1] Harizontz
“wizrtical
-1oo — Peak Limit
pp+ Debug
040 hdeaz Dist 3m
Spec Dist 3m
-H3n
-0 +
A
=300
500
Frequency: hiHz
T 0 Ery
Radiatad Bmis=ion= Template: FCC Substitution hiethod

Filename: k:programiradwinirdwnid-foe part 2?'l.fgc part 27data\=e'raw datatradwinZ000 tx 1-15

Formally measured emission peaks

Frequency Raw Cable AF Level Hgt | Azt | Limit | Margin | Pass

MHz dBm Loss dB dBm EEEIITENTENE 070G el cm | Deg | dBm dB [Fail CRTImENS
2225.386 -41.4 2.9 1.6 -36.9 Peak [Scan] H | 152 | 360 | -13 -23.9 Pass
4950.389 -50.0 4.6 3.8 -41.6 Peak [Scan] V | 152 | 360 | -13 -28.6 Pass HAR

2671.514 -40.4

3.1 1.9 -35.4 Peak [Scan] \ FUND

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; HAR = Harmonics

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freq. | 2499 MHz Engineer | EVF
Variant | 6 MHz Channel Spacing; Modulation 64 QAM Temp (°C) | 18.5
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum. (%) | 31
Power Setting | max Press. (mBars) | 1011
Antenna | 3 feet long N-type cable with 500hm termination x2 Duty Cycle (%) | 100

Test Notes 1 | Model: RADWIN2000 2.5GHz BAND; transmitting at 2499 MHz (Channel Spacing 6MHz)

POE power supply (model: ET0061040) was placed on the table and connected to UUT through shielded
ethernet cable; second ethernet cable was connected to PC in order to make the unit operational; UUT was
placed 1.5 m above the ground reference plane.

Test Notes 2

MiCSM
- ':.l;.B,;.m Vasona by EMiSoft 11 Feb 11 11:29 ..
— H Horizantz
wiartical
-84 cak Limit
pp+  DOebug
-ma Meas Dist 3m
Spec Dist 3m
=30
-0
+
=500 H
-G00
Frequency : hiHz
=100
10000 [[Lnrafi] 150000

Radiated BEmis=ions Template: FCC Substitution hiethod
Filename: k:programiradwinirdwnld-fee part 27fec part 27 datalseiraw datairadwinZo00 tx 1-18

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Type Pol Hgt | Azt | Limit | Margin Pas_s Comme
MHz dBm Loss dB dBm cm | Deg | dBm dB [Fail nts
2022.623 -52.6 2.8 2.0 | -47.8 Peak [Scan] VvV | 152 | 360 | -13 -34.8 | Pass
4980.065 -49.9 4.6 3.8 -41.5 Peak [Scan] V | 152 | 360 | -13 -28.5 | Pass HAR
2useass | 298 | 30 |10 | 20 | peakiscan | v [N - |
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; HAR = Harmonics
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak

The emission closest to the limit is the fundamental
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Test Freq. | 2593 MHz Engineer EVF
Variant | 6 MHz Channel Spacing; Modulation 64 QAM Temp (°C) 18.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum. (%) 31
Power Setting | max Press. (mBars) 1011
Antenna | 3 feetlong N-type cable with 500hm termination x2 Duty Cycle (%) 100

Test Notes 1

Model: RADWIN2000 2.5GHz BAND; transmitting at 2593 MHz (Channel Spacing 6MHz)

Test Notes 2

POE power supply (model: ET0061040) was placed on the table and connected to UUT through shielded
ethernet cable; second ethernet cable was connected to PC in order to make the unit operational; UUT was

placed 1.5 m above the ground reference plane.

Radiated Emiszions

MiCSM
- I:Ilj?Jm l"."IESDr'IEI tl'!," EMIEDﬂ 11 Feb 11 11:52 ..
— 1] Harizont:
— ‘wartical
=100 — Peak Limit
pp+ Debug
-0 ¥ hieaz Dist 3m
Spec Dist 3m
-300
-0
=300 H
-G00
Frequency: hiHz
-1on
10000 10000 0 150000

} . Template: FCC Substitution hiethod |
Filename: k:programiradwinirdwnld-fec part 27ec part 27datat=eiran datairadwinZ00n tx 1-13

Formally measured emission peaks

Freguency | fa | Cale | A% | Lol | wessurement Type | por | B8 | A2 | Lot | Mg | P | commonts
2567.13427 | -24.4 3.1 1.9 -19.5 Peak [Scan] _E
2125.235 -49.0 2.8 1.7 -44.5 Peak [Scan] 152 | 360 -13 -31.5 Pass
4960.152 -561.2 4.6 3.9 -42.7 Peak [Scan] 152 | 360 -13 -29.7 Pass HAR
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; HAR = Harmonics
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak

The emission closest to the limit is the fundamental
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7.7.2 Radiated Spurious Emission Results below 1 GHz

Radiated Emission Measurement Setup — Below 1 GHz

Test
Antenna
_________________________ PR =E$#
\
N
)
| |
/
Test "‘\
il distance X )
Test \
\
Polystyrene EUT l/
table »
. == == ===
Flush
Mounted Antenna
Turn Table

Auxiliary
Equipment

Power
Supply

Notch
Filter
Spectrum
Analyzer
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Test Freq. | Tx 2.499GHz Engineer | EVF
Variant | Digital Emissions Temp (°C) | 18.5

Freg. Range | 30 MHz - 1000 MHz Rel. Hum.(%) | 33
Power Setting | maximum (ART power setting 22.5) Press. (mBars) | 1008

Antenna

3 feet long N-type cable with 500hm termination x2

Test Notes 1

Model: RADWIN2000 2.5GHz BAND transmitting at 2.499GHz (Channel Spacing 6MHz)

Test Notes 2

POE power supply (model: ET0061040) was placed on the table and connected to UUT through shielded
ethernet cable; second ethernet cable was connected to PC in order to make the unit operational; PC was
placed underneath ground ref. plane in the chamber.

MIC@IVIL:bs

dButm asana by EMiSoft 10 Feb 11 17:24 -
— 1] Horizantz
o “wiartical
S0 WP— Quasi It
+ Eehug
100 |'-|-—I [y ﬂgta%m

Spec Dist 3m

Frequency : hiHz
G300 10000

on
]

Radiated Emizsions . P
Filename: k:programiradwintrdwni4-foo part 27 ce part 27 datalseian datatRADMI K200 30-1

1300 230 Z0 300 5300 &3:00

Template: FCC 15209 RE 30-1000kHz

130 830

Formally measured emission peaks

Frequency Raw | Cable AF Level Measurement Pol Hgt | Azt Limit Margin Pass CORIHEE

MHz dBuV | Loss dB dBuV/m Type cm | Deg | dBuV/m dB [Fail
38.180 39.3 35 -15.6 27.2 Quasi Max \% 98 157 40 -12.8 Pass
30.321 33.2 3.4 -9.5 27.1 Quasi Max V | 191 | 255 40 -12.9 Pass
101.896 32.7 4.2 -20.5 16.4 Quasi Max H | 319 | 334 435 -27.1 Pass
81.213 434 4.0 -23.5 23.8 Quasi Max H | 325 | 335 40 -16.2 Pass
107.311 41.2 4.2 -18.9 26.5 Quasi Max H 165 | 102 435 -17.0 Pass
249.996 36.0 5.0 -18.8 222 Quasi Max H | 110 | 39 46 -23.8 | Pass
933.312 34.3 7.5 -7.0 34.8 Quasi Max H 151 | 212 46 -11.2 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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Test Freq. | Rx 2593 MHz Engineer | EVF
Variant | Digital Emissions Temp (°C) | 18.5

Freq. Range | 1000 MHz - 6000 MHz Rel. Hum.(%) | 33
Power Setting | N/A Press. (mBars) | 1000

Antenna

3 feet long N-type cable with 500hm termination x2

Test Notes 1

Model: RADWIN2000 2.5GHz BAND

Test Notes 2

POE power supply (model: ET0061040) was placed on the table and connected to UUT through shielded
ethernet cable; second ethernet cable was connected to PC in order to make the unit operational; PC was
placed underneath ground ref. plane in the chamber.

MiCoM

dButim vasona by EMiSoft 10 Feb 11 18:31
— H Horizontz
. “artical
o eak Limit
— ﬁo.remge Lt
@ rtseaariﬁéésm
_Spec Dist 2m
00 N
oo
o
@0
Frequency: hiHz
100
10000 60000

Radiated Bmissions Template: FCC RE1-18GHz
Filename: k:'programiradwinirdwnld-fec part 2Pfec part 27 data'seiraw dataRADWINZO00 1-18

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin Pas.s TS
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/im dB [Fail
2133.046 61.2 2.8 -11.5 52.6 Peak Max H 100 | 284 74.0 -21.4 Pass
4960.060 56.2 4.6 9.1 51.8 Peak Max V | 100 | 115 74.0 -22.2 Pass
1600.080 57.4 25 -14.3 45.6 Peak Max H 193 | 267 74.0 -28.4 Pass
2133.046 59.2 2.8 -11.5 50.5 Average Max H 100 | 284 54.0 -3.5 Pass
4960.060 52.8 4.6 9.1 48.4 Average Max V | 100 | 115 54.0 -5.6 Pass
1600.080 53.0 2.5 -14.3 41.2 Average Max H 193 | 267 54.0 -12.8 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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Specification for FCC Part 15 Radiated Spurious Emissions

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 Field Strength Field Strength Measurement Distance
(MHz) (LV/m) (dBpV/m) (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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7.8 Conducted Disturbance at Mains Terminal (150 kHz — 30 MHz)
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.

Test Measurement Set up

EUT LISN Receiver

T 115 Vac 60 Hz

Measurement set up for AC Wireline Conducted Emissions Test
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Test Measurement Setup
01m Non-conductive table
Rear of EUT to be flush with = =
rear of table top
A
o L1 08mto
) d ,t\? hd 1‘ L)} ) S S | gn]und
}d'/ i ‘ \ plane
AE
/'/
? 08m|
AM dl -
‘-/Current probe
ISN ml 0,4m Termination AMN
01m J
e
L g L —
Bonded to horizontal /
ground plane 04 m to vertical ground Bonded to horizontal
‘;ference plane ground plane

Vertical ground reference plane

IEC 467/05

Measurement setup for Conducted Disturbance at Mains Terminals
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Specification for Conducted Disturbance at Mains Terminal — Digital Apparatus

FCC §15.207 (a)

Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator 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 uQ line impedance stabilization network (LISN), see §15.207 (a) matrix below.
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.

Limits
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency

Traceability

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
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Test Freg. | N/A Engineer | EVF
Variant | AC Line Emissions Temp (°C) | 18
Freg. Range | 0.150 MHz - 30 MHz Rel. Hum.(%) | 31

Power Setting

120VAC/ 60Hz Press. (mBars) | 1010

Antenna

3 feet long N-type cable with 500hm termination x2

Test Notes 1

Model: RADWIN2000 2.5GHz BAND transmitting at 2.499GHz (Channel Spacing 6MHz)

Test Notes 2

POE power supply (model: ET0061040) was placed on the table and connected to UUT through
shielded ethernet cable; second ethernet cable was connected to PC in order to make the unit
operational; PC was placed underneath ground ref. plane in the chamber.

Micei

4Buv vasona by EMiSoft 11 Feb 11 08:33 -
— ] Live
NELITEI
5 uasi
=] ap— ﬁo.remge Lt
+ Debug
=00 + Formal

Frequency : hiHz
100
0.15 10 100 300
Power Line Conducted Bmissions Template: FCC 15.107H AChiin
Filename: k:programiradwinirdwnid-fec part 27ce part 2dataiseiran data'-.RﬁDWINZDDD 1501

Formally measured emission peaks

Frequency Raw Cable Factors Level Measurement Uime Limit Margin Pas_s TS
MHz dBuV Loss dB dBuV Type dBuVv dB [Fail
0.179 49.0 9.9 0.1 59.0 Quasi Peak Live 64.53 -5.6 Pass
0.239 40.1 9.9 0.1 50.1 Quasi Peak Live 62.13 -12.0 Pass

23.129 35.0 10.6 0.9 46.5 Quasi Peak Live 60 -13.5 Pass
21.663 35.7 10.6 0.8 47.0 Quasi Peak Live 60 -13.0 Pass
0.299 32.9 9.9 0.1 42.9 Quasi Peak Live 60.27 -17.4 | Pass
26.609 32.8 10.7 0.9 44.4 Quasi Peak Live 60 -15.6 Pass
0.179 39.3 9.9 0.1 49.3 Average Live 54.53 -5.2 Pass
0.239 31.9 9.9 0.1 41.8 Average Live 52.13 -10.3 Pass
23.129 323 10.6 0.9 43.8 Average Live 50 -6.2 Pass
21.663 34.1 10.6 0.8 45.4 Average Live 50 -4.6 Pass
0.299 24.9 9.9 0.1 349 Average Live 50.27 -15.4 Pass
26.609 31.9 10.7 0.9 43.5 Average Live 50 -6.5 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
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8.2 Conducted RF Emissions - Test Equipment
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8.3 Transmitter Radiated Spurious Emission above 1 GHz
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8.4 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 paromete Control Co. 4196 E2846
0287 EMI Receiver Rhode & Schwartz ESIB 40 100201
0193 EMI Receiver Rhode & Schwartz ESIB 7 838496/007
0252 SMA Cable Megaphase Sucoflex 104 None
0310 2m SMA Cable Micro-Coax 03;?2;2,1(3%28;0 209089-001
0312 3m SMA Cable Micro-Coax 1%';?_231893%)0 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 5.25 GHz Notch Filter Micro-Tronics BRC50703 002
0303 5.8 GHz Notch Filter Micro-Tronics BRC50705 003
0304 2.4GHzHz Notch Filter Micro-Tronics -- 001
0307 BNC Cable Megaphase 1689 1GVT4 15F50B002
0335 1-18GHz Horn Antenna ETS- Lindgren 3117 00066580
0337 Amplifier MiCOM Labs -- --
0338 Antenna Sunol Sciences JB-3 A052907
0342 2.4 GHz Notch Filter EWT EWT-14-0203 H1
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