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EXHIBIT 2. INTRODUCTION

21. SCOPE
Reference: FCC Part 15, Subpart C, Section 15.247
Title: Code of Federal Regulations (CFR), Title 47 — Telecommunication, Part 15
Purpose of Test: Class Il Permissive Change application for equipment certification of Digital

Modulation Sistems iDTS) Transmitter Operating in the Frequency Band m

The changes made in the MaxStream XBee-PRO module are as follows:

a. The previous unit had an IC for the microcontroller and a separate IC for the
radio function. These functions have been combined by the semiconductor
device manufacturer in a single I1C package.

b. The electrical connectivity to the input/output headers is retained. The wiring
is modified to attach to the single 1C.

c. The electrical connectivity between the radio and microcontroller of the
previously certified unit is no longer required due to the use of the single IC.

d. The electrical connectivity for the radio to the antenna was changed only to
connect the radio part of the single IC to the antenna.

All functional capabilities of the new device are identical to the previously certified
unit. The radio frequencies of operation are identical between the two units. RF
output power is also identical. ‘

Test Procedures: Both conducted and radiated emissions measurements were conducted in |
accordance with American National Standards Institute ANSI C63.4 - American
National Standard for Methods of Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz.

Environmental [ x ] Commercial, industrial or business environment
Classification: [ x ] Residential environment

2.2. RELATED SUBMITTAL(S)/GRANT(S)

None.
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2.3. NORMATIVE REFERENCES

Publication Year Title
47 CFR Parts 0-19 | 2006 Code of Federal Regulations — Telecommunication
ANSI| C63.4 2003 American National Standard for Methods of Measurement of Radio-
Noise Emissions from Low-Voltage Electrical and Electronic Equipment
in the Range of 9 kHz to 40 GHz
CISPR 22 2003-04-10 | Information Technology Equipment - Radio Disturbance Characteristics
CISPR 22 +A1 2004-10-14 | — Limits and Methods of Measurement
EN 55022 2003
CISPR 16-1-1 2003 Specification for radio disturbance and immunity measuring apparatus
and methods. Part 1-1: Measuring Apparatus
CISPR 16-2-1 2003 Specification for radio disturbance and immunity measuring apparatus
and methods. Part 2-1: Conducted disturbance measurement
KDB Publication 2005 Guidance on Measurements for Digital Transmission Systems (47 CFR
No. 558074 15.247)
FCC Public Notice | 2000 Part 15 Unlicensed Modular Transmitter Approval
DA 00-1407
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EXHIBIT 3. PERFORMANCE ASSESSMENT

3.1. CLIENT INFORMATION

APPLICANT
Name: MaxStream, Inc.
Address: 355 South 520 West Suite 180

Lindon, UT 84058
USA

Contact Person:

Mr. David Steed

Phone #: (801) 765-9885

Fax #: (801) 765-9895

Email Address: davids@maxstream.net

MANUFACTURER
Name: MaxStream, Inc.
Address: 355 South 520 West Suite 180

Lindon, UT 84058
USA

Contact Person:

Mr. David Steed

Phone #: (801) 765-9885

Fax #: (801) 765-9895

Email Address: davids@maxstream.net

3.2. EQUIPMENT UNDER TEST (EUT) INFORMATION

The following information (with the exception of the Date of Receipt) has been supplied by the applicant.

Brand Name:

MaxStream,Inc.

Product Name: XBee-PRO
Model Name or Number: XBP24
Serial Number: Test Sample

Type of Equipment:

Digital Modulation Transmitter

Input Power Supply Type:

Model: E3615A
S/N: KR61303416

2.8 Vdc — 3.4 Vdc Hewlett Packard DC Power Supply

Primary User Functions of EUT: | Wireless modem

ULTRATECH GROUP OF LABS
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Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

File #: MXS-062F15C247C2PC
October 1, 2007

All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)



FCC Part 15, Subpart C, Section 15.247 - DTS

XBee-PRO, Model XBP24

Page §
FCC ID: OUR-XBEEPRO

3.3. EUT’S TECHNICAL SPECIFICATIONS
TRANSMITTER
Equipment Type: e Mobile

Base Station (fixed use)

Intended Operating Environment:

Commercial, industrial or business
Residential

Power Supply Requirement:

2.8-3.4Vdc

Unique connector (IPX or U.FL)

RF Output Power Rating: From 10 mW (10 dBm) to 86 mW (19 dBm)

Operating Frequency Range:

RF Output Impedance: 50 Ohms

Channel Spacing:

Duty Cycle: 100% J
6 dB bandwidth: 1.60 MHz |
Modulation Type: ) QPSK

Oscillator Frequencies: 16 MHz

Antenna Connector Type: - e |Integral

3.4.

ASSOCIATED ANTENNA DESCRIPTION

The highest gain antenna was selected for testing to represent the worst cas

selected for testing in this Class Il Permissive Change filing:

1. ARC Panel Antenna (P/N: A24-P19NF; Max. Antenna Gain: 19 dBi)

e. The following antenna was

ULTRATECH GROUP OF LABS
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3.5. LIST OF EUT’S PORTS

Port , e Number of Cable Type
Number | EUT's PortDescription | o0 icaiports | COnneEctor Type (Shielded/Non-shielded)
1 RF IN/QUT Port 1 U.FL or IPX Shielded
2 DC Supply & I/0O Port | 1 Pin Header No cable, direct connection

3.6. ANCILLARY EQUIPMENT

The EUT was tested while connected to the following representative configuration of ancillary equipment
necessary to exercise the ports during tests:

Ancillary Equipment # 1

Description: Test Jig Board

Brand name: MaxStream

Model Name or Number: N/A

Serial Number: N/A N
. Connected to EUT's Port: Module pin signals
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Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)



FCC Part 15, Subpart C, Section 15.247 - DTS Page 7
XBee-PRO, Model XBP24 FCC ID: OUR-XBEEPRO

EXHIBIT 4. EUT OPERATING CONDITIONS AND CONFIGURATIONS
DURING TESTS

4.1. CLIMATE TEST CONDITIONS

The climate conditions of the test environment are as follows:

Temperature: 21°C

Humidity: 51% B
Pressure: 102 kPa

Power input source: 2.8 -3.4Vdc

4.2. OPERATIONAL TEST CONDITIONS & ARRANGEMENT FOR TESTS

Operating Modes: Each of lowest, middle and highest channel frequencies transmits
continuously for emissions measurements.
Special Test Software: Special software and hardware by the Applicant to operate the EUT at each |

channel frequency continuously. For example, the transmitter will be
operated at each of the lowest, middle and highest frequencies individually
continuously during testing.

Special Hardware Used: The RF Module could be tested outside of the enclosure using Maxtream
Test Jig Board connected to EUT. \

Transmitter Test Antenna: The EUT is tested with the antenna fitted in a manner typical of normal
intended use as integral / non-integral antenna equipment as described
with the test results.

Transmitter Test Signals

Frequency Band(s):

Frequency(ies) Tested:
(Near lowest, near middle & near highest frequencies in
the frequency range of operation.)

| RF Power Output:
(measured maximum output power at antenna terminals) 0.078 watts (18.90 dBm)

Normal Test Modulation: QPSK

Modulating Signal Source: Internal
ULTRATECH GROUP OF LABS File #: MXS-062F15C247C2PC
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 October 1, 2007
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EXHIBIT 5. SUMMARY OF TEST RESULTS

5.1. LOCATION OF TESTS

All of the measurements described in this report were performed at Ultratech Group of Labs located in the city of
Oakville, Province of Ontario, Canada.

e AC Power Line Conducted Emissions were performed in UltraTech's shielded room, 24'(L) by 16'(W) by 8'(H).

¢ Radiated Emissions were performed at the Uitratech’s 3-10 TDK Semi-Anechoic Chamber situated in the
Town of Qakville, province of Ontario. This test site been calibrated in accordance with ANSI C63.4, and
found to be in compliance with the requirements of Sec. 2.948 of the FCC Rules. The descriptions and site
measurement data of the Oakville 3-10 TDK Semi-Anechoic Chamber has been filed with FCC office (FCC
File No.: 31040/SIT 1300B3) and Industry Canada office (Industry Canada Site No.: 2049A-2, Expiry Date:
July 4, 2008).

5.2. APPLICABILITY & SUMMARY OF EMC EMISSION TEST RESULTS

FCC Section(s) Test Requirements Compliance (Yes/No)

15.203 Antenna requirements See Note 1

15.207(a) AC Power Line Conducted Emissions Yes

15.247(a)(2) 6 dB Bandwidth See Note 2

15.247(b)(3) Peak Conducted Output Power - DTS Yes

15.247(d) Band-Edge and RF Conducted Spurious Emissions at the Yes
Transmitter Antenna Terminal

15.247(d), 15.209 | Transmitter Spurious Radiated Emissions Yes

& 15.205

15.247(e) Power Spectral Density See Note 2

15.247(b)(5), (e)(i) | RF Exposure See Note 2

1.1307, 1.1310,

2.1091 & 2.1093

The digital circuit portion of the EUT has been tested and verified to comply with FCC Part 15, Subpart B,
Class B Digital Devices. The engineering test report is available upon request.

Note 1: The EUT complies with the requirement, it employs a unique (non-standard) antenna connector (IPX or U.FL)}, for all
external antennas proposed for use with the EUT.
Note 2: Refer to original filing.

5.3. MODIFICATIONS INCORPORATED IN THE EUT FOR COMPLIANCE PURPOSES

None.
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EXHIBIT 6. MEASUREMENTS, EXAMINATIONS & TEST DATA FOR EMC
EMISSIONS

6.1. TEST PROCEDURES

This section contains test results only. Details of test methods and procedures can be found in ANSI C63.4; FCC
KDB Publication No. 558074: Guidance on Measurements for Digital Transmission Systems.

6.2. MEASUREMENT UNCERTAINTIES

The measurement uncertainties stated were calculated in accordance with requirements of UKAS Document NIS
81 with a confidence level of 95%. Please refer to Exhibit 7 for Measurement Uncertainties.

6.3. MEASUREMENT EQUIPMENT USED

The measurement equipment used complied with the requirements of the Standards referenced in the Methods &
Procedures ANS! C63.4 and CISPR 16-1-1.

6.4. ESSENTIAL/PRIMARY FUNCTIONS AS DECLARED BY THE MANUACTURER

Wireless modem.
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6.5. AC POWER LINE CONDUCTED EMISSIONS [§15.207(a)]

6.5.1. Limit(s)
The equipment shall meet the limits of the following table:

Frequency of emission Conducted Limits (dBuV)

(MHz) Quasi-peak Average Measuring Bandwidth
0.15-05 . 66 to 56" ............. 56 to 46* RBW = 9 kHz
0.5-5 i 56 .o 46 VBW > 9 kHz for QP
5-30 i (10 R 50 VBW = 1 Hz for Average

*Decreases linearly with the logarithm of the frequency

6.5.2. Method of Measurements

ANSI C63 .4

6.5.3. Test Arrangement

|
|

— ;
\ Hewlett Paoka?‘
Equipment 2.8-3.4 Vdc
Under Test 41 hﬁ.ax?gea;\ ! ln:. ‘ Power Supply
(EUT) est Jig Boar Model: E3615A
SIN: KR61303416
LLSN. ‘
S —
6.5.4. Test Equipment List
Test Instruments Manufacturer Model No. Serial No. Frequency Range
Spectrum Analyzer/ Hewlett Packard HP 8593EM | 3412A00103 | 9 kHz - 26.5 GHz
EMI Receiver
Transient Limiter Hewlett Packard 11947A 310701998 9 kHz — 200 MHz
i 10 dB attenuation
L.I.S.N. EMCO 3825/2 89071531 9 kHz - 200 MHz
50 Ohms / 50 pH
24'(L) x 16'(W) x 8'(H) Braden Shielding
RF Shielded Chamber
ULTRATECH GROUP OF LABS File #: MXS-062F15C247C2PC
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
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6.5.5. Test Data

Receiver
Frequency RF Level Detector QP Limit AVG Limit Margin
(MHz) (dBuv) (P/QP/AVG) (dBuv) (dBuv) (dB) Pass/ Fail | Line Tested

0.453750 38.8 QP 56.8 46.8 -18.0 Pass Positive
0.453750 33.6 AVG 56.8 46.8 -13.2 Pass Positive
8.763700 30.6 QP 60.0 50.0 -29.4 Pass Positive
8.763700 26.2 AVG 60.0 50.0 -23.8 Pass Positive
13.360500 34.2 QP 60.0 50.0 -25.8 Pass Positive
13.360500 29.7 AVG 60.0 50.0 -20.3 Pass Positive
0.454075 39.4 QP 56.8 46.8 -17.4 Pass Negative
0.454075 34.2 AVG 56.8 46.8 -12.6 Pass Negative
8.810500 37.0 QP 60.0 50.0 -23.0 Pass Negative
8.810500 32.6 AVG 60.0 50.0 -17.4 Pass Negative
13.306000 36.0 QP 60.0 50.0 -24.0 Pass Negative
13.306000 31.4 AVG 60.0 50.0 -18.6 Pass Negative

Note: See the following test data plots for details.
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FCC Part 15, Subpart C, Section 15.247 - DTS
XBee-PRO, Model XBP24

Plot 6.5.5.1 Power Line Conducted Emissions (Tx/Rx Mode)
Line Voltage: 3.4VDC

Line Tested: Positive

Y Z4
Signal Freq (MHz) PK Amp QP Amp AV Amp AVAL 2
1 D.453750 41.7 38.8 33.6 -13.3
2 8.763700 33.2 30.86 26.2 -23.8
3 13.360500 37.2 34.2 29.7 -20.3
ACTv DET: PEAK
MEAS DET: PEAK QP AVG
MKR 13,42 MHz
36.07 dBjV
LOG REF 80.0 dB{av §
10 = T 1 W
d8/ :* - -1 — 1 —
_h\ - - N - a1 .
#ATN T —
¢ dB M e S 1 X |
)l |1 {— O—
Anah WY !l ] PP LA
[ ¥ AT
vass —t+—T1T—T1T . vy 1 YT 11T
SC FC
(JN—— (3 A | - i Ao ]
A CORR oo [ 9 13 p N 1
START 150 kHz STOP 3D0.0D0 MHz
IF BW9.0 kHz AVG BW 30 kHz SW 1.40 sec
XBeePro Class 11 Line 1
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Plot 6.5.5.2 Power Line Conducted Emissions (Tx/Rx Mode)
Line Voltage: 3.4 VDC
Line Tested: Negative

Ve 74
Ssignal Freq (MHz) PK Amp QP Amp AV Amp  AV/\L2
1 D. 454075 42.0 304 34.2 -12.7
2 3.810500 39. 5 37.0 32.86 -17.4
3 13. 306000 38.7 36.0 31.4 -18. 6
ACTV DET: PEAK
MEAS DET: PEAK QP AVG
MKR 13.25 MHz
36.95 dBj.V
LOG REF 80.0 dByav ~ = B R
4 j 1T N
4B/ -1 - —+—1- f - —— -
f\-\‘___“:“ _ s D il il ‘
#ATN ‘\‘
0 d8 m— i ISSg [ I
— o L i (ol i | O o
At T WL e ] T
wes —— X Wik VAR YNV faV\a
SC FC
A CORR s s [ - - X - g I UL ‘] -
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6.6. PEAK CONDUCTED OUTPUT POWER - DTS [§ 15.247(b)(3)]
6.6.1. Limit(s)

§ 15.247(b)(3): For sistems using digital modulation in the_

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

§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.

6.6.2. Method of Measurements & Test Arrangement
KDB Publication No. 558074: Guidance on Measurements for Digital Transmission Systems (47 CFR 15.247)

6.6.3. Test Arrangement

Equipment Under Test > Spectrum
(EUT) Analyzer
6.6.4. Test Equipment List
Test Instruments Manufacturer Model No. Serial No. Frequency Range

Spectrum Analyzer Rhode & Schwarz FSEK20/B4/B21 | 834157/005 9 kHz- 40 GHz

ULTRATECH GROUP OF LABS File #: MXS-062F15C247C2PC
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6.6.5. Test Data

Frequency | Peak Conducted | Peak EIRP™*™"? Peak Conducted EIRP Limit
(MHz) Power (dBm) (dBm) Power Limit (dBm) (dBm)
18.84 See Notes below 30 36
18.60 See Notes below 30 36
18.90 See Notes below 30 36
Notes:

1. The EIRP shall be calculated based on the transmitter antenna gain (Ggg;), cable loss (CLgg) and peak output
power at antenna terminal (Pgg,). Calculated EIRP = Pugy + Ggai - Clas

2. EIRP shall not exceed 36 dBm limit (Power Setting = 36 dBm - Ggg; + CLgg)

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
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6.7. TRANSMITTER BAND-EDGE & SPURIOUS CONDUCTED EMISSIONS [§ 15.247(d)]

6.7.1. Limit(s)

§ 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 con-ducted or a radiated measurement, pro-vided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter com-plies 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 lim-its specified in §15.209(a) is not required. In addition, radiated emissions which fall in the restricted
bands, as defined in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

6.7.2. Method of Measurements
KDB Publication No. 558074: Guidance on Measurements for Digital Transmission Systems (47 CFR 15.247)

6.7.3. Test Arrangement

Spectrum
Analyzer
Filter by-pass
Equipment Under Test High Pass
(EUT) ¥0— Filter
6.7.4. Test Equipment List
Test Instruments Manufacturer Model No. Serial No. Frequency Range
Spectrum Analyzer | Rhode & Schwarz | FSEK20/B4/B21 834157/005 9 kHz - 40 GHz
High Pass Filter K&L 11SH10-4000T12000 | 4 3dB cutoff at 4 GHz
ULTRATECH GROUP OF LABS File #: MXS-062F15C247C2PC
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FCC Part 15, Subpart C, Section 15.247 - DTS
FCC ID: OUR-XBEEPRO

XBee-PRO, Model XBP24

6.7.5. Test Data

Plot 6.7.5.1(a) Spurious RF Conducted Emissions
Transmitter Frequency:
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FCC Part 15, Subpart C, Section 15.247 - DTS
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XBee-PRO, Model XBP24

Plot 6.7.5.1(b) Spurious RF Conducted Emissions
Transmitter Frequency;

Marker 1| [T1)] ABW <t RF 4
lef Lvl {7.29 dBm Vad 1 ki

A
(MAa
DLal 8% | 43
ULTRATECH GROUP OF LABS File #: MXS-062F15C247C2PC

3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 October 1, 2007

Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

All test results contained in this engineering test report are traceable to National institute of Standards and Technology (NIST)



FCC Part 15, Subpart C, Section 15.247 - DTS

Page 19
XBee-PRO, Model XBP24 FCC ID: OUR-XBEEPRO
Plot 6.7.5.1(c) Spurious RF Conducted Emissions
Transmitter Frequency
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XBee-PRO, Model XBP24

Plot 6.7.5.2(a) Spurious RF Conducted Emissions
Transmitter Frequency:

® Marxker 1 [T1]
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FCC Part 15, Subpart C, Section 15.247 - DTS
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XBee-PRO, Model XBP24

Plot 6.7.5.2(b) Spurious RF Conducted Emissions
Transmitter Frequency:
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Plot 6.7.5.3(a) Spurious RF Conducted Emissions
Transmitter Frequency:
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FCC Part 15, Subpart C, Section 15.247 - DTS
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XBee-PRO, Model XBP24

Plot 6.7.5.3(b) Spurious RF Con Emissions
Transmitter Frequency:

Marker 1 [r1] R 1 <11z
Hef | vl 13.72 dBm VRd { (Hz
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FCC Part 15, Subpart C, Section 15.247 - DTS
FCC ID: OUR-XBEEPRO

XBee-PRO, Model XBP24

Plot 6.7.5.3(c) Spurious RF Conducted Emissions
Transmitter Frequency:
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6.8. TRANSMITTER SPURIOUS RADIATED EMISSIONS AT 3 METERS [§§ 15.247(d),
15.209 & 15.205]

6.8.1. Limit(s)

§ 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 a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this
section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in Section 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(c)).

Section 15.205(a) - Restricted Bands of Operation

MHz MHz MH2z GHz
0.090-0.110 ....ooovvvooce e 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 -...cooooorvvvnninn 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 .............. 16.80425-16.80475 9601240 7.25-7.75
BA25-8.128 oo 25.5-25.67 1300-1427 8.025-8.5
AATT25-8ATTTS (oo 37.5-38.25 1435-1626.5 9.0-9.2
420725820775 ....oooooovovee oo 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 ..o 74.8-752 1660-1710 10.6-12.7
6.26775-6.26825 ............cc......ooovmvevrrirriirriin 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 ....ooooocicierriri e 123-138 2200-2300 14.47-14.5
8.291-8.298 ....oocooooeiiiiiorieeie s 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 ... ... 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 ............ccooooieiserieiererirerare 156.7-156.9 2655-2900 22,01-23.12
8.41425-8.41475 ... 162.0125-167.17 3260-3267 236-24.0
1229-12.293 ........ 167.72-1732 3332-3339 312-318
12.51975-12.52025 ...oocoooeereorirooroeere e 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 ...ooooccccoccooioreeeeeee 322-3354 36004400 )
13.36-13.41.

' Until February 1, 1999. this reslricted band shall be 0.490-0.510 MHz.
2Above 38.6
Section 15.209(a)
-- Field Strength Limits within Restricted Frequency Bands --
. Measurement
Frequency (MHz) Fleld Strength Distance
(microvolts/meter)
(meters)
0.009 - 0.490 2,400/ F (kHz) 300
0.490 - 1.705 24,000/ F (kHz) 30
1.705 - 30.0 30 30
30-88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3
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6.8.2. Method of Measurements
KDB Publication No. 558074: Guidance on Measurements for Digital Transmission Systems (47 CFR 15.247)

6.8.3. Test Arrangement

[ o | ]
r
Equipwment MaxStream, Inc ‘ 28-3A4 Vde
Under Test g HP Power Suppl
"Eun) Tost digBoerd: | Model: 36137 1
\
120VAC 60Hz
6.8.4. Test Equipment List
Est Instruments Manufacturer Model No. Serial No. Frequency Range
Spectrum Analyzer Rhode & Schwarz | FSEK20/B4/821 834157/005 9kHz —- 40GHz
Microwave Amplifier | Hewlett Packard 84498 3008A00769 1 GHz to 26.5 GHz
Biconilog Antenna EMCO 3143 1029 20 MHz to 2 GHz
Horn Antenna EMCO 3155 9701-5061 1 GHz - 18 GHz
" Horn Antenna EMCO 3160-09 1007 18 GHz - 26.5 GHz
ULTRATECH GROUP OF LABS File #: MXS-062F15C247C2PC
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6.8.5. Test Data

Remarks:

= To demonstrate continue compliance, the highest gain antenna (ARC Panel antenna, 19 dBi gain) was used
with the EUT for verification of Tx spurious radiated emissions compliance.

= All spurious emissions that are in excess of 20 dB below the specified limit shall be recorded.

= The following test results are the worst-case measurements.

6.8.5.1. EUT with ARC Panel Antenna (19 dBi gain with cable loss of 18.1 dB)

Fundamental Frequency:
Frequency Test Range:

1
RF RF Antenna Limit Limit
Frequency | Peak Level | Avg Level Plane 15.209 15.247 Margin Pass/
(MHz) (dBuV/m) | (dBuV/m) (HIV) (dBuV/m) | (dBuV/m) (dB) { Fail
115.03 - Vv - - - -
L1520 poU IO U oo RO O SO T T
52.40 35.69 \Y 54.0 95.2 -18.3 Pass*
50.27 34 .57 H 54.0 95.2 -19.4 Pass*
See the following test data plots for band-edge emissions. J
* Emission within the restricted frequency bands.
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® Marwer | [71] M2 1 aH
Ref Ly {{5.20 o8 VBl 3 MH2z

Plot 6.8.5.1.1(a) Band-Edge RF Radiated Emissions @ 3 m
Low End of Frequency Band
Rx Antenna Orientation: Horizontal

\HH

Plot 6.8.5.1.1(b) Band-Edge RF Radiated Emissions @ 3 m
Low End of Frequency Band
Rx Antenna Orientation: Horizontal

1 Pz RF ALt 3 oB

Delwm 2 [72] 8d '
Ret Lv -43.87 a8 3 rHz

1}
i\

Jule; 19,56V, 2007 UE:24.L!

Trace 1: RBW = 1 MHz, VBW = 3 MHz
Trace 2: RBW = 500 kHz, VBW = 1 MHz, Delta (Peak to Band-Edge): 43.87 dB

Trace 3: RBW = 1 MHz, VBW = 10 Hz
Peak = 115.20 dBpV/m —- 43.87dB = 71.33 dBpV/m (limit 74 dBuV/m)

Band-Edge Level at

File #: MXS-062F15C247C2PC
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Plot 6.8.5.1.2(a) Band-Edge RF Radiated Emissions @ 3 m
Low End of Frequency Band
Rx Antenna Orientation: Vertical

narwer | [r1] : ™2 SF AnY S ¢
ef Lyl 115.03 o8 vk 3 Wiz

IVIEW
2VIEM
IVIEW

Plot 6.8.5.1.2(b) Band-Edge RF Radiated Emissions @ 3 m
Low End of Frequency Band
Rx Antenna Orientation: Vertical

Delta 2 (2] W 1 PHz M= At il o8
Ref Lv! -44.29 o8 VB 3 MHz

37 o8V 501 & eg Lnt cHuV

Oata: 18.5e9.2007 07:08:13

Trace 1: RBW = 1 MHz, VBW = 3 MHz
Trace 2: RBW = 500 kHz, VBW = 1 MHz, Delta (Peak to Band-Edge): 44.29 dB
Trace 3: RBW = 1 MHz, VBW = 10 Hz

Band-Edge Leve! at [ EEENEPeak = 115.03 dBuV/m — 44.29dB = 70.74 dBuV/m (limit 74 dBuV/m)
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Fundamental Frequency:
Frequency Test Range:

RF RF Antenna Limit Limit
Frequency | Peak Level | Avg Level Plane 15.209 15.247 Margin Pass/
(MHz) (dBuV/m) | (dBpV/m) (H/V) (dBuV/im) | (dBpV/m) (dB) Fail |
115.01 V - -- ‘ - --
) Loaser ] o SURUTU DR T T
54 .22 36.74 V 54.0 95.3 -17.3 Pass*
52.25 35.88 H 54.0 95.3 -18.1 Pass*
* Emission within the restricted frequency bands.
Fundamental Frequency:
Frequency Test Range:
‘ RF RF Antenna Limit Limit [
Frequency | Peak Level | Avg Level Plane 15.209 15.247 Margin Pass/
(MHz) (dBuVim) | (dBpVim) (HV) (dBpV/im) | (dBpV/m) (dB) Fail
115.73 -- \Y - -- -- --
LMesr T Ho el -
55.09 37.33 \Y% 54.0 95.7 -16.7 Pass*
53.73 36.45 H 54.0 95.7 -17.6 Pass*
See the following test data plots for band-edge emissions.
* Emission within the restricted frequency bands. T
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Plot 6.8.5.1.3(a) Band-Edge RF Radiated Emissions @ 3 m
Low End of Frequency Band
Rx Antenna Orientation: Horizontal

Marxer | [T1] A nie ar ooy woen
fef Lyl {15.67 a8 VAW 3 Mz

Plot 6.8.5.1.3(b) Band-Edge RF Radiated Emissions @ 3 m
Low End of Frequency Band
Rx Antenna Orientation: Horizontal

Delta 2 (V2] RMW t Mz ) | M of
el Lyl -44 .67 dé VN e P

Trace 1: RBW = 1 MHz, VBW = 3 MHz
Trace 2: RBW = 500 kHz, VBW = 1 MHz, Della (Peak to Band-Edge): 44.67 dB

Trace 3: RBW =1 l\1ii| iiﬁ =10 Hz
Band-Edge Level at eak = 115.57 dBuV/m — 44.67 dB = 70.90 dBuV/m (limit 74 dBuV/m)
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Plot 6.8.5.1.4(a) Band-Edge RF Radiated Emissions @ 3 m
Low End of Frequency Band
Rx Antenna Orientation: Vertical

Narwer | [T1])
®:‘?’ v {15.73 ﬁi vBY
127 cBgY Su

" w

Plot 6.8.5.1.4(b) Band-Edge RF Radiated Emissions @ 3 m
Low End of Frequency Band
Rx Antenna Orientation: Vertical

1 P2 = All i oy

Delta 2 (72) SBEW
Ref Lv VEW 3 MMz
127 cBuyv SKT S me 1" afu
7 <

Trace 1: RBW = 1 MHz, VBW = 3 MHz
Trace 2: RBW = 500 kHz, VBW = 1 MHz, Delta (Peak to Band-Edge): 46.15 dB

Trace 3: RBW = 1 MHz, VBW = 10 Hz
Band-Edge Level at [N Peak = 115.73 dBuV/m - 46.15 dB = 69.58 dByV/m (limit 74 dBpV/m)
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EXHIBIT 7. MEASUREMENT UNCERTAINTY

The measurement uncertainties stated were calculated in accordance with the requirements of NIST Technical

Note 1297 and NIS 81 (1994)

7.1. LINE CONDUCTED EMISSION MEASUREMENT UNCERTAINTY

CONTRIBUTION PROBABILITY UNCERTAINTY (dB)
(Line Conducted) DISTRIBUTION 9-150 kHz 0.15-30 MHz
EMI Receiver specification Rectangular +1.5 +1.5
LISN coupling specification Rectangular +15 +1.5
Cable and Input Transient Limiter calibration Normal (k=2) +0.3 +0.5
Mismatch: Receiver VRC I'; = 0.03
LISN VRC T'g = 0.8(9 kHz) 0.2 (30
MHz) U-Shaped +0.2 +0.3
Uncertainty limits 20Log(1+I'4I'r)
System repeatability Std. deviation +0.2 +0.05
Repeatability of EUT -- -- -
Combined standard uncertainty Normal +1.25 +1.30
__ Expanded uncertainty U Normal (k=2) +2.50 +2.60
Sample Calculation for Measurement Accuracy in 450 kHz to 30 MHz Band:
ugy) = \/ Zu‘ (y) = +V(1.5° + 1.5%/3+ (0.5/2)* + (0.05/2) °+0.35° = +1.30dB

U= 2uy) = +2.6dB
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7.2. RADIATED EMISSION MEASUREMENT UNCERTAINTY

CONTRIBUTION PROBABILITY UNCERTAINTY (+ dB)
(Radiated Emissions) DISTRIBUTION 3m 10 m
Antenna Factor Calibration Normal (k=2) +1.0 +1.0
Cable Loss Calibration Normal (k=2) +0.3 +0.5
EMI Receiver specification Rectangular +1.5 +1.5
Antenna Directivit Rectangular +0.5 +0.5
Antenna factor variation with height Rectangular +2.0 +0.5
Antenna phase center variation Rectangular 0.0 +0.2
Antenna factor frequency interpolation Rectangular +0.25 +0.25
Measurement distance variation Rectangular +0.6 104
Site imperfections Rectangular +2.0 +2.0
Mismatch: Receiver VRC T’y =0.2 +1.1
Antenna VRC T'r = 0.67(Bi) 0.3 (Lp) U-Shaped +0.5
Uncertainty limits 20Log(1+T1Tr) -1.25
System repeatability Std. Deviation +0.5 +0.5
Repeatability of EUT - -
" Combined standard uncertainty Normal +2.19/-2.21 +1.74/-1.72
Expanded uncertainty U Normal (k=2) +4.38 /-4.42 +3.48/-3.44

Calculation for maximum uncertainty when 3m biconical antenna including a factor of k = 2 is used:

U= 2uy(y) = 2x(+2.19) = +4.38 dB  And U = 2ug(y) = 2x(-2.21) = -4.42 dB
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