A/

INL/[)

National Technical Svstems

1701 E. Plano Parkway, Suite 150
Plano, Texas 75074

Phone: (972) 509-2566

Fax: (972) 509-0073

Certification Test Report

CFR 47 FCC Part 15, Subpart C Section
15.247 and Industry Canada RSS 210, Issue 6

Model: NXR-ZGW Gateway
NXR-ZRP Repeater

FCC ID.: CWU-NXR-ZGW

Project Code: W6373

(Report W6373-WIRELESS-2)
Revision: 1

Prepared for: AMX
3000 Research Dr.
Richardson, TX

75082 USA
Author: Tom Tidwell
Issued: 19 December, 2006

This report and the information contained herein represent the results of testing test articles identified and selected by the client performed to specifications and/or procedures
selected by the client. National Technical Systems (NTS) makes no representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency,
performance, reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as an endorsement or certification by NTS
of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article, or similar products, for a particular purpose. This
report shall not be reproduced except in full.

NTS Plano, 1701 E. Plano Pkwy., Plano, TX 75074 Tel: (972) 509-2566, Fax: (972) 509-0073

Page 1 of 42



Model: NXR-ZGW and NXR-ZRP Compliance Test Report FCC ID.: CWU-NXR-ZGW

Report Summary

NTS Plano
Accreditation Numbers: FCC: 101741
IC: 46405-4319 File # 1C-4319A-1
Standards A2LA Laboratory Cert. No. 0214.19
Applicant: AMX
3000 Research Dr.
Richardson, TX
75082 USA
Customer Representative: Tuan Tran
EUT Description:
EUT Manufacturer Model Revision Serial Number
Description
The equipment
tested is part of
e NXR-ZGW
a d|g|ta_l _ AMX NXR-ZRP A 579101PBETA3660020
transmission
system

Model differences: The NXR-ZGW and NXR-ZRP are identical units except that the NXR-ZRP
(repeater) unit does not have an active Ethernet interface. Although the NXR-ZRP is called a

repeater unit, it is a fully functional transceiver and does not act as a booster or amplifier within
the system. The NXR-ZGW model was fully tested to demonstrate compliance of both models.
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Model: NXR-ZGW and NXR-ZRP

Test Summary

Compliance Test Report

FCC ID.: CWU-NXR-ZGW

= Deviations from: _

§_ Test/Requirement Description Pass / Fail Appllgztr)tlg iz

3:- Stgr?tsizrd U Fesls ProNcl-dSure

A TX 6 dB Bandwidth No No No PASS 15.247

B TX Peak Power Output No No No PASS 15.247

C TX Peak Power Density No No No PASS 15.247

p| X Conducted Spurious No | No | No PASS 15.247, 15.205
Emissions

g|  TXConducted Spurious No | No | No PASS 15.247, 15.205

Emissions Band edge
TX Radiated Spurious Emissions
F 30 MHz- 25 GHz No No No PASS 15.247, 15.205
G| ACPowerine Sonducted No | No | No PASS 15.207
missions

Test Result: The product presented for testing complied with test requirements as shown

above.

This is to certify that the preceding report is true and correct to the best of my knowledge.

2y

QL clve—

Robert Stevens,
Quality Assurance Manager

Tom Tidwell,
Wireless Test Engineer
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Model: NXR-ZGW and NXR-ZRP Compliance Test Report FCC ID.: CWU-NXR-ZGW
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Model: NXR-ZGW and NXR-ZRP

Compliance Test Report

Register of revisions

FCC ID.: CWU-NXR-ZGW

Revision Reason for Revision Revision Date
0 Original 19 Dec., 2006
1 Changed model number to NXR-ZRP from NXR-ZRD 19 Dec., 2006
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Model: NXR-ZGW and NXR-ZRP Compliance Test Report

1.0 INTRODUCTION

1.1 PURPOSE

FCC ID.: CWU-NXR-ZGW

The purpose of this document is to describe the tests applied by NTS Plano to demonstrate
compliance of the NXR-ZGW and NXR-ZRP to FCC Part 15 Subpart C section 15.247 for DTS

transmitter.

2.0 EUT DESCRIPTION

2.1 CONFIGURATION

Description of EUT

Name Model

Revision

Serial Number

NXR-ZGW

EUT Gateway/Repeater

A

579101PBETA3660020

RF Exposure

Classification Mobile (>20 cm. separation from user)

Channels/Frequency 2405 — 2480 MHz

Range
Power -2 dBm at antenna
Antenna 2 A\ with 90 degree swivel, nominal 3 dBi gain

Functional Description
32 x the symbol rate (2 Mchip/s).

Both the gateway (NXR-ZGW) and the repeater (NXR-ZRP) are digital
transmission system transceivers with a data rate of 250 kb/s. Modulation is
O-QPSK with a symbol rate of 62.5 ksymb/s. The chip rate for spreading is

211 EUT POWER

Voltage 12 Vdc supplied from debug board

+V and Return

Number of Feeds

2.2 EUT CABLES

g Routing Shielded / Cable Length
= ielde o able Leng
g Model/Type Unshielded Description m)
o From To
Permanently
1 GlobTek Power supply EUT Unshielded attached to 1.7
power supply
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Model: NXR-ZGW and NXR-ZRP Compliance Test Report FCC ID.: CWU-NXR-ZGW

2.3 MoDE OF OPERATION DURING TESTS

The NXR-ZGW and NXR-ZRP was tested while in a continuous transmit mode. The
EUT was tuned to a low, middle, and high channel for all tests. The EUT continuously
transmitted a modulated packet with payload. While transmitting the EUT was setup to
operate at the intended maximum power output available to the end user. For all test
cases pre-scans were completed in all modes to determine worst case levels.

3.0 SUPPORT EQUIPMENT

3.1 CONFIGURATION

EUT
GlobTek P/N.
WR9QE500CR9P-N
Laptop Computer | | Input: 100-240Vac
Output: 12 Vdc, 0.5 A
Frodo
Debug Power
Board Adabter
 m—| |_|

3.2 TEeEST BED/PERIPHERAL CABLES
NA
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Model: NXR-ZGW and NXR-ZRP Compliance Test Report FCC ID.: CWU-NXR-ZGW

APPENDICES
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Model: NXR-ZGW and NXR-ZRP

APPENDIX A: 6 DB BANDWIDTH

A.l. Base Standard & Test Basis

Compliance Test Report

FCC ID.: CWU-NXR-ZGW

Base Standard

FCC PART 15.247 (A)

Test Basis

RF conducted as per FCC Publication 558074

Test Method

RF conducted as per FCC Publication 558074

A.2. Specifications

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

A.3. Measurement Uncertainty

Expanded Uncertainty (K=2)

1.2dB /.01 ppm

A4, Deviations

Description and

Deviation Reference

Deviation | Time & Justification of Approval

Number Date Deviati Base Test Basis MU PP
eviation Standard Procedure

none

A.5. Test Procedure
RF conducted as per FCC Publication 558074
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Model: NXR-ZGW and NXR-ZRP Compliance Test Report FCC ID.: CWU-NXR-ZGW

A.6. Test Results

The EUT is in compliance with the limits as specified above

Channel 6 dB Bandwidth (MHz)
2405 MHz 1.62
2440 MHz 1.61
2480 MHz 1.57

A.7. Operating Mode During Test

The NXR-ZGW and NXR-ZRP was tested while in a continuous transmit mode. The
EUT was tuned to a low, middle, and high channel. The EUT continuously transmitted a
modulated packet with a payload. While transmitting the EUT was set to operate at
maximum power.

A.8. Sample Calculation
NA

A.9. Test Data

See plots on following pages
A.10. Tested By

Name: Tom Tidwell
Function: Manager of Wireless Services
Date: 7 Dec., 2006
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selected by the client. National Technical Systems (NTS) makes no representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency,
performance, reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as an endorsement or certification by NTS
of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article, or similar products, for a particular purpose. This
report shall not be reproduced except in full.

NTS Plano, 1701 E. Plano Pkwy., Plano, TX 75074 Tel: (972) 509-2566, Fax: (972) 509-0073

Page 10 of 42



Model: NXR-ZGW and NXR-ZRP

Figurel 6 dB Bandwidth Low Channel — 2405 MHz

Compliance Test Report

FCC ID.: CWU-NXR-ZGW

@ *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -4_.90 dBm
Ref 6 dBm Att 5 dB SWT 10 ms 2.404708000 GHz
0 Offset 10/2 dB ndB [[T1] 6.00 dB
1 BW 1.608000000 MHz
- _10 v Deltd 1 [T1
T T2 Q.00 dB
1Py 0.00000Q000 Hz
VIEW | _20 Tpmp 1 [T’I nrR]
-10.73 dBm
2.404148000 GHz
—-30 Femp 12— T dBi
M - 70 dBm
) . 4057 E%QQL GHz
| W
—-50 W
—--60
—-70
—-80
—-90
-100
Center 2.405 GHz 500 kHz/ Span 5 MHz

Date: 15.DEC.2006 23:25:34
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Model: NXR-ZGW and NXR-ZRP

Compliance Test Report

FCC ID.: CWU-NXR-ZGW

Figure2 6 dB Bandwidth Mid Channel — 2440 MHz
@ *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.45 dBm
Ref 6 dBm Att 5 dB SWT 10 ms 2.439700000 GHz
0 Offset 102 dB ndB [[T1] 6.00 dB
BW 1.604000000 MHz
10 Deltg 1 [T1
T T2 0.00 dB
1 PK 0.00000Q000 Hz
VIEW o0 4 Temp [1 [T1 ndB]
-9.55 dBm LVL
2.439152000 GHz
--30 Temp 12— T1 B} TDF
68 dBm
-4407564 GHz
—-do
—--50
—-60
—~-70
—-80
—-90
-100
Center 2.44 GHz 500 kHz/ Span 5 MHz

Date: 15.DEC.2006 23:26:33
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Model: NXR-ZGW and NXR-ZRP Compliance Test Report FCC ID.: CWU-NXR-ZGW

Figure3 6 dB Bandwidth Upper Channel — 2480 MHz

<%§> MARKER 1 *RBW 100 kHz Marker 1 [T1 ]
2.479704 GHz VBW 300 kHz -3.67 dBm
Ref 6 dBm Att 5 dB SWT 10 ms 2.479704000 GHz
0 Offset 10/2 dB ndB [[T1] ¢.00 dB
1 BW |1.596000000 MHz
v Temp |1 [T1 ndB]
-10
T PARA, T2 -9.78 dBm
1 PK 2.479148000 GHz
VIEW, o0 ,J Temp [2 [T’I nrR]

-9.54 dBm LVL
2.480744000 GHz

; iy

—-50

—-60

—--70

—-90

-100

Center 2.48 GHz 500 kHz/ Span 5 MHz

Date: 15.DEC.2006 23:27:51
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Model: NXR-ZGW and NXR-ZRP Compliance Test Report FCC ID.: CWU-NXR-ZGW

APPENDIX B: PEAK POWER OUTPUT
B.1. Base Standard & Test Basis

Base Standard | FCC 15.247

Test Basis FCC 15.247 RF conducted as per FCC Publication 558074

Test Method RF conducted as per FCC Publication 558074

B.2. Specifications

The maximum peak output power shall not exceed +30 dBm (1 watt) in the 2400 MHz- 2483.5
MHz band

B.3. Measurement Uncertainty

Expanded Uncertainty (K=2)

0.06 dB
B.4. Deviations
- : Description and Deviation Reference
Deviation | Time & by
Justification of Base _ NTS Approval
Number Date - Test Basis
Deviation Standard Procedure
none

B.5. Test Method

RF conducted as per FCC Publication 558074 using a peak power meter. The peak power meter
uses a high number of samples to measure peak power over time.

B.6. Test Results

Compliant — The maximum conducted peak power was +7.08 dBm (.005 w) eirp.

B.7. Sample Calculation
Peak EIRP(dBm) = Measured max. conducted pk. power(dBm) + TX antenna directional
gain(dBi)

Peak EIRP (W) = [10Feak EIRFEEM9) 111000
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Model: NXR-ZGW and NXR-ZRP

B.8. Test Data Summary

Compliance Test Report

FCC ID.: CWU-NXR-ZGW

EUT Transmit Measured Max. Antenna Directional
Frequency Conducted Peak Gain EIRP
(MHz) Power (dBm) (dBi) (dBm)
2405 MHz 4.06 3 7.06
2440 MHz 4.08 3 7.08
2480 MHz 4.03 3 7.03

Note: These measurements were made using a peak power meter. The plots that follow are for

visual reference only.
B.9. Tested By

Name: Tom Tidwell

Function: Manager of Wireless Services

Date: 15 December, 2006
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Model: NXR-ZGW and NXR-ZRP Compliance Test Report FCC ID.: CWU-NXR-ZGW

Figure 4 Peak Power Output - 2404 MHz

@ *RBW 50 MHz Marker 1 [T1 ]
VBW 30 MHz -0.71 dBm

Ref 6 dBm Att 5 dB SWT 10 ms 2.400840000 GHz

0 Offset 1042 dB

1
4
__'_,,_.-——n-—-—-—-ﬁ___"__‘

LvL

—-30 g P, . TDF

—-50

—-60

—--70

—-90

-100

Center 2.405 GHz 20 MHz/ Span 200 MHz

Date: 15.DEC.2006 23:31:29
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Model: NXR-ZGW and NXR-ZRP Compliance Test Report FCC ID.: CWU-NXR-ZGW

Figure 5 Peak Power Output 2440 MHz

@ *RBW 50 MHz Marker 1 [T1 ]
VBW 30 MHz 0.61 dBm

Ref 6 dBm Att 5 dB SWT 10 ms 2.437440000 GHz

0 Offset 102 dB 1

10 yd ™

1 PK \

—-50

—-60

—--70

—-90

-100

Center 2.44 GHz 20 MHz/ Span 200 MHz

Date: 15.DEC.2006 23:30:43
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Model: NXR-ZGW and NXR-ZRP Compliance Test Report FCC ID.: CWU-NXR-ZGW

Figure 6 Peak Power Output - 2480 MHz

<%§> *RBW 50 MHz Marker 1 [T1 ]
VBW 30 MHz 0.50 dBm

Ref 6 dBm Att 5 dB SWT 10 ms 2.475360000 GHz

0 Offset 102 dB 1

™

10
1 PK \
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This report and the information contained herein represent the results of testing test articles identified and selected by the client performed to specifications and/or procedures
selected by the client. National Technical Systems (NTS) makes no representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency,
performance, reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as an endorsement or certification by NTS
of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article, or similar products, for a particular purpose. This
report shall not be reproduced except in full.
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APPENDIX C: PEAK POWER DENSITY
C.1. Base Standard & Test Basis

CFR Title 47 — Telecommunications, Chapter | - FCC

S Part 15.247 — Radio Frequency Devices - Subpart C— intentional
Standard .

Radiators
Test Basis RF conducted as per FCC Publication 558074

Test Method RF conducted as per FCC Publication 558074

c.2. Specifications

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

C.3. Measurement Uncertainty

Expanded Uncertainty (K=2)

+/-1.2 dB
c.A. Deviations
Deviation | Time & Igﬁztt:irfliggggnar;? B Deviation Reference NTS Approval
Number Date - ase i
Deviation Standard LS R Procedure
none

C.5. Test Method
RF conducted as per FCC Publication 558074

C.6. Test Results

Compliant. The maximum measured Peak Power Density was -14 dBm/3 kHz.

C.7. Deviations from Normal Operating Mode During Test

None.

C.8. Sample Calculation
None.

This report and the information contained herein represent the results of testing test articles identified and selected by the client performed to specifications and/or procedures
selected by the client. National Technical Systems (NTS) makes no representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency,
performance, reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as an endorsement or certification by NTS
of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article, or similar products, for a particular purpose. This
report shall not be reproduced except in full.

NTS Plano, 1701 E. Plano Pkwy., Plano, TX 75074 Tel: (972) 509-2566, Fax: (972) 509-0073
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C.9. Test Data

EUT Transmit Channel Peak Power Density
(dBm)
2405 MHz -15.8
2440 MHz -14.3
2480 MHz -14.0

See plots following.
C.10. Tested By

Name: Tom Tidwell
Function: Manager of Wireless Services
Date: 15 December, 2006

This report and the information contained herein represent the results of testing test articles identified and selected by the client performed to specifications and/or procedures
selected by the client. National Technical Systems (NTS) makes no representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency,
performance, reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as an endorsement or certification by NTS
of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article, or similar products, for a particular purpose. This
report shall not be reproduced except in full.
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Figure 7 Power Density — 2405 MHz
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This report and the information contained herein represent the results of testing test articles identified and selected by the client performed to specifications and/or procedures
selected by the client. National Technical Systems (NTS) makes no representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency,
performance, reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as an endorsement or certification by NTS
of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article, or similar products, for a particular purpose. This
report shall not be reproduced except in full.
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Figure 8 Power Density — 2440 MHz
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This report and the information contained herein represent the results of testing test articles identified and selected by the client performed to specifications and/or procedures
selected by the client. National Technical Systems (NTS) makes no representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency,
performance, reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as an endorsement or certification by NTS
of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article, or similar products, for a particular purpose. This
report shall not be reproduced except in full.
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Figure9 Power Density — 2480 MHz
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This report and the information contained herein represent the results of testing test articles identified and selected by the client performed to specifications and/or procedures
selected by the client. National Technical Systems (NTS) makes no representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency,
performance, reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as an endorsement or certification by NTS
of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article, or similar products, for a particular purpose. This
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APPENDIX D: 15.247 CONDUCTED SPURIOUS EMISSIONS
D.1. Base Standard & Test Basis

CFR Title 47 — Telecommunications, Chapter | —

S FCC Part 15.247 — Radio Frequency Devices - Subpart C- intentional
Standard :

Radiators
Test Basis RF conducted as per FCC Publication 558074

Test Method RF conducted as per FCC Publication 558074

D.2. Specifications

(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 §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)).

D.3. Measurement Uncertainty

Expanded Uncertainty (K=2)

+/- 1.2 dB
D.4. Deviations
Deviation | Time & 3ﬁz(t:irfliggggna2? B Peviation Reference NTS Approval
ase 3
Number Date Besen Standard Test Basis e e
none

D.5. Test Results

Compliant. All peak emissions were more than 20 dB below the in-band power.

This report and the information contained herein represent the results of testing test articles identified and selected by the client performed to specifications and/or procedures
selected by the client. National Technical Systems (NTS) makes no representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency,
performance, reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as an endorsement or certification by NTS
of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article, or similar products, for a particular purpose. This
report shall not be reproduced except in full.

NTS Plano, 1701 E. Plano Pkwy., Plano, TX 75074 Tel: (972) 509-2566, Fax: (972) 509-0073
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D.6. Test Data
See following pages.
D.7.  Tested By

Name: Tom Tidwell
Function: Manager of Wireless Services
Date: 15 December, 2006

This report and the information contained herein represent the results of testing test articles identified and selected by the client performed to specifications and/or procedures
selected by the client. National Technical Systems (NTS) makes no representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency,
performance, reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as an endorsement or certification by NTS
of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article, or similar products, for a particular purpose. This
report shall not be reproduced except in full.
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Figure 10 Conducted Spurious Emissions — Low Channel (2405 MHz)
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This report and the information contained herein represent the results of testing test articles identified and selected by the client performed to specifications and/or procedures
selected by the client. National Technical Systems (NTS) makes no representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency,
performance, reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as an endorsement or certification by NTS
of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article, or similar products, for a particular purpose. This
report shall not be reproduced except in full.
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Figure 11 Conducted Spurious Emissions — Mid Channel (2440 MHz)
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This report and the information contained herein represent the results of testing test articles identified and selected by the client performed to specifications and/or procedures
selected by the client. National Technical Systems (NTS) makes no representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency,
performance, reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as an endorsement or certification by NTS
of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article, or similar products, for a particular purpose. This
report shall not be reproduced except in full.
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Figure 12 Conducted Spurious Emissions — High Channel (2480 MHz)
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This report and the information contained herein represent the results of testing test articles identified and selected by the client performed to specifications and/or procedures
selected by the client. National Technical Systems (NTS) makes no representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency,
performance, reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as an endorsement or certification by NTS
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report shall not be reproduced except in full.

NTS Plano, 1701 E. Plano Pkwy., Plano, TX 75074 Tel: (972) 509-2566, Fax: (972) 509-0073

Page 28 of 42



Model: NXR-ZGW and NXR-ZRP Compliance Test Report FCC ID.: CWU-NXR-ZGW

APPENDIX E: CONDUCTED SPURIOUS EMISSIONS BAND EDGE
MEASUREMENTS

E.1. Base Standard & Test Basis

CFR Title 47 — Telecommunications, Chapter | —

S FCC Part 15.247 — Radio Frequency Devices - Subpart C- intentional
Standard .

Radiators.
Test Basis RF conducted as per FCC Publication 558074

Test Method RF conducted as per FCC Publication 558074

E.2. Limits

(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 §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)).

E.3. Measurement Uncertainty

Expanded Uncertainty (K=2)

+/-1.2dB, .01 ppm

E.4. Test Results

Compliant. All out of band spurious emissions are more than 20 dB below the in band power of
the fundamental.

E.5. Deviations from Normal Operating Mode During Test

None.

E.6. Sample Calculation
NA.

E.7. Test Data

See plots on following pages.
E.8. Tested By

Name: Tom Tidwell
Function: Manager of Wireless Services
Date: 15 December, 2006

This report and the information contained herein represent the results of testing test articles identified and selected by the client performed to specifications and/or procedures
selected by the client. National Technical Systems (NTS) makes no representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency,
performance, reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as an endorsement or certification by NTS
of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article, or similar products, for a particular purpose. This
report shall not be reproduced except in full.
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Figure 13 2400 MHz Band edge Measurement — TX set to 2404 MHz
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This report and the information contained herein represent the results of testing test articles identified and selected by the client performed to specifications and/or procedures
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Figure 14 2483.5 MHz Band edge Measurement — TX set to 2479 MHz
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This report and the information contained herein represent the results of testing test articles identified and selected by the client performed to specifications and/or procedures
selected by the client. National Technical Systems (NTS) makes no representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency,
performance, reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as an endorsement or certification by NTS
of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article, or similar products, for a particular purpose. This
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APPENDIX F: RADIATED EMISSIONS IN RESTRICTED BANDS 30 MHz — 25 GHz
(TX AND RX)

F.1. Base Standard & Test Basis

CFR Title 47 — Telecommunications, Chapter | - FCC

Biaae End Part 15.209 — Radio Frequency Devices

ANSI C63.4-2003
Test Basis Methods of Measurement of Radio Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz

Test Method ANSI C63.4-2003 and FCC Publication 558074

Specifications

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
\1\ 0.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 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 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (\2\)
13.36-13.41

\1\ Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
\2\ Above 38.6

(b) Except as provided in paragraphs (d) and (e) of this section, the field strength of emissions

appearing within these frequency bands shall not exceed the limits shown in §15.209. At
frequencies equal to or less than 1000 MHz, compliance with the limits in §15.209 shall be
demonstrated using measurement instrumentation employing a CISPR quasi-peak detector.
Above 1000 MHz, compliance with the emission limits in §15.209 shall be demonstrated based on
the average value of the measured emissions. The provisions in §15.35 apply to these
measurements.

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.

NTS Plano, 1701 E. Plano Parkway, Suite 150, Plano, Texas 75074 Phone: 972-509-2566 Fax: 972-509-0073
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F.2. Measurement Uncertainty

Radiated Emissions

Expanded Uncertainty (K=2)
30 MHz — 25 GHz

(dB) +/-3.26
F.3. Deviations
e n Description and Deviation Reference
Deviation Time & L
N Date Justlflgat.lon of Base ] NTS Approval
Deviation Standard et Bl Procedure
none

F.4. Duty Cycle Calculation

Duty cycle was not considered.

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.

NTS Plano, 1701 E. Plano Parkway, Suite 150, Plano, Texas 75074 Phone: 972-509-2566 Fax: 972-509-0073
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F.5. Test Results

The EUT is in compliance with FCC CFR47 Part 15.205/15209 Radiated emission limits. The worst case
emission was 48.6 dBuV/m @ 3 meters @ 2483.5 MHz, a pass margin of 5.4 dB.

F.6. Observations

None

F.7. Deviations from Normal Operating Mode During Test

None.

F.8. Sample Calculation

Emission Level = Measured Level + Correction Factors.
Margin = Limit — Emission Level. A positive margin indicates a passing result.

F.9. Test Data & Photographs

Plots were not provided in order to reduce file size.

F.10. Tested By

Name: Tom Tidwell
Function: Manager of Wireless Services
Date: 7 Dec., 2006

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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Note: The frequency spectrum was searched up to 25 GHz on each channel

Project No: W6373

Model: NXR-ZGW Gateway

Comments: Transmit full power at 2480 MHz, Continuously streaming data

Date: 8 December, 2006

Distance: 3m | |Standard: CFR 47, 15.247 RBW: S o Lok 21 VBW: oo oo = 0w
Cable
Polarization | [ Frequency Antenna Loss + Duty Cyp s Total. Detector | Measured | Corrected Limit Margin
Antenna Factor LNA Correction | Correction
(V/H) (MHz) (dB/m) (dB) (dB) (dB/m) (Pk/Avg) [ (dBuV) dBuV/m) |(dBuV/m)| (dB)
E1149P \Y 2483.5 27.4 0.6 0.0 28.0 Pk 36.3 64.3 74.0 9.7
E1149P \ 2483.5 27.4 0.6 0.0 28.0 Avg 20.6 48.6 54.0 5.4
E1149P H 2483.5 27.4 0.6 0.0 28.0 Pk 34.2 62.2 74.0 11.8
E1149P H 2483.5 27.4 0.6 0.0 28.0 Avg 15.3 43.3 54.0 10.7
E1149P \Y 4960.0 32.3 -26.5 0.0 5.8 Pk 53.3 59.1 74.0 14.9
E1149P \ 4960.0 32.3 -26.5 0.0 5.8 Avg 41.4 47.2 54.0 6.8
E1149P H 4960.0 32.3 -26.5 0.0 5.8 Pk 51.8 57.6 74.0 16.4
E1149P H 4960.0 32.3 -26.5 0.0 5.8 Avg 40.6 46.4 54.0 7.6
E1149P \Y 7440.0 35.2 -25.1 0.0 10.1 Pk 41.0 51.1 74.0 22.9
E1149P \Y% 7440.0 35.2 -25.1 0.0 10.1 Avg 30.0 40.1 54.0 13.9
E1149P H 7440.0 35.2 -25.1 0.0 10.1 Pk 42.2 52.3 74.0 21.7
E1149P H 7440.0 35.2 -25.1 0.0 10.1 Avg 314 41.5 54.0 12.5
E1068P \Y 24400.0 46.0 -11.6 0.0 34.4 Pk 22.5 56.9 74.0 17.1
E1068P \Y% 24400.0 46.0 -11.6 0.0 34.4 Avg 5.1 39.5 54.0 14.5
E1068P H 24400.0 46.0 -11.6 0.0 34.4 Pk 23.7 58.1 74.0 15.9
E1068P H 24400.0 46.0 -11.6 0.0 34.4 Avg 4.1 38.5 54.0 155
Notes: (1) A positive margin indicates a passing result
(2) For 15.247 emissions Peak detector indicates 1 MHz RBW/ 1 MHz VBW and Average indicates 1 MHz RBW / 10 Hz VBW
(3) The device was maximized around three orthogonal axis.

The spectrum was searched from 30 MHz to 25 GHz. All emissions within 20 dB of the
specification limit are reported.

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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Project No: W6373
Model: NXR-ZGW Gateway
Comments:  Transmit full power at 2405 MHz, Continuously streaming data
Date: 8 December, 2006
Distance: 3m | |Standard: CFR 47, 15.247 RBW: E:;f;; ;;ZG:HE ;Aazzo e T1VRW: (nu;fjj Zﬁ;_k:_llohﬂ?z
Cable
Polarization | | Frequency Antenna Loss + Duty CyF: le Total. Detector | Measured| Corrected Limit Margin
Antenna Factor LNA Correction | Correction
(V/H) (MHz) (dB/m) (dB) (dB) (dB/m) (Pk/Avg)| (dBuV) dBuV/m) |(dBuV/m)| (dB)
E1149P \ 4810.0 32.3 -26.8 0.0 5.5 Pk 54.1 59.6 74.0 14.4
E1149P \ 4810.0 32.3 -26.8 0.0 5.5 Avg 42.3 47.8 54.0 6.2
E1149P H 4810.0 32.3 -26.8 0.0 5.5 Pk 51.6 57.1 74.0 16.9
E1149P H 4810.0 32.3 -26.8 0.0 5.5 Avg 40.9 46.4 54.0 7.6
E1149P \ 7215.0 35.2 -25.2 0.0 10.0 Pk 42.3 52.3 74.0 21.7
E1149P V 7215.0 35.2 -25.2 0.0 10.0 Avg 31.2 41.2 54.0 12.8
E1149P H 9620.0 37.8 -23.1 0.0 14.7 Pk 47.0 61.7 74.0 12.3
E1149P H 9620.0 37.8 -23.1 0.0 14.7 Avg 29.1 43.8 54.0 10.2
E1149P \ 12025.0 39.2 -20.0 0.0 19.2 Pk 49.0 68.2 74.0 5.8
E1149P \ 12025.0 39.2 -20.0 0.0 19.2 Avg 28.7 47.9 54.0 6.1
E1149P H 12025.0 39.2 -20.0 0.0 19.2 Pk 42.6 61.8 74.0 12.2
E1149P H 12025.0 39.2 -20.0 0.0 19.2 Avg 21.7 40.9 54.0 13.1
E1068P \ 24050.0 46.0 -11.6 0.0 34.4 Pk 22.1 56.5 74.0 17.5
E1068P \Y% 24050.0 46.0 -11.6 0.0 344 Avg 4.1 38.5 54.0 15.5
E1068P H 24050.0 46.0 -11.6 0.0 34.4 Pk 22.2 56.6 74.0 17.4
E1068P H 24050.0 46.0 -11.6 0.0 34.4 Avg 4.0 38.4 54.0 15.6
Notes: (1) A positive margin indicates a passing result
(2) For 15.247 emissions Peak detector indicates 1 MHz RBW/ 1 MHz VBW and Average indicates 1 MHz RBW / 10 Hz VBW
(3) The device was maximized around three orthogonal axis.
Project No: W6373
Model: NXR-ZGW
Comments:  Transmit full power at 2440 MHz, Continuously streaming data
Date: 8 December, 2006
Distance: 3m | |Standard: CFR 47, 15.247 RBW.: (nu(;I:;; ;:‘ZG:Hi ;Ai‘zzo iz >t VBW: (,:ﬂ:;; Z?,:f(z_ 110’\:?1
Cable
Polarization | | Frequency (IS Loss + DUy Cy_c © Total. Detector | Measured | Corrected Limit Margin
Antenna Factor LNA Correction | Correction
(V/H) (MHz) (dB/m) (dB) (dB) (dB/m) (Pk/Avg)| (dBuV) dBuV/m) |(dBuV/m)| (dB)
E1149P \ 4880.0 323 -26.6 0.0 5.7 Pk 51.7 57.4 74.0 16.6
E1149P \ 4880.0 32.3 -26.6 0.0 5.7 Avg 38.4 44.1 54.0 9.9
E1149P H 4880.0 32.3 -26.6 0.0 5.7 Pk 52.2 57.9 74.0 16.1
E1149P H 4880.0 32.3 -26.6 0.0 5.7 Avg 41.1 46.8 54.0 7.2
E1149P \ 7320.0 35.2 -25.2 0.0 10.0 Pk 46.5 56.5 74.0 17.5
E1149P \ 7320.0 35.2 -25.2 0.0 10.0 Avg 29.9 39.9 54.0 14.1
E1149P H 7320.0 35.2 -25.2 0.0 10.0 Pk 46.6 56.6 74.0 17.4
E1149P H 7320.0 35.2 -25.2 0.0 10.0 Avg 28.8 38.8 54.0 15.2
E1149P \Y 12200.0 39.2 -19.7 0.0 19.5 Pk 40.3 59.8 74.0 14.2
E1149P \ 12200.0 39.2 -19.7 0.0 19.5 Avg 22.5 42.0 54.0 12.0
E1149P H 12200.0 39.2 -19.7 0.0 19.5 Pk 40.0 59.5 74.0 14.5
E1149P H 12200.0 39.2 -19.7 0.0 19.5 Avg 22.0 41.5 54.0 12.5
E1068P \ 24400.0 46.0 -11.6 0.0 34.4 Pk 23.4 57.8 74.0 16.2
E1068P \% 24400.0 46.0 -11.6 0.0 344 Avg 5.5 39.9 54.0 14.1
E1068P H 24400.0 46.0 -11.6 0.0 344 Pk 214 55.8 74.0 18.2
E1068P H 24400.0 46.0 -11.6 0.0 34.4 Avg 4.7 39.1 54.0 14.9
Notes: (1) A positive margin indicates a passing result

(2) For 15.247 emissions Peak detector indicates 1 MHz RBW/ 1 MHz VBW and Average indicates 1 MHz RBW / 10 Hz VBW
(3) The device was maximized around three orthogonal axis.

The spectrum was searched from 30 MHz to 25 GHz. All emissions within 20 dB of the
specification limit are reported.

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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F.11. Test Setup Photo

Orientation #1 (Worst-case orientation)

Orientation #2

Orientation #3

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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APPENDIX G: POWERLINE CONDUCTED EMISSIONS
G.1. Base Standard & Test Basis

CFR Title 47 — Telecommunications, Chapter | - FCC

e Szmikng Part 15.207 — Radio Frequency Devices - Subpart C — Unintentional Radiators

ANSI C63.4-2003
Test Method Methods of Measurement of Radio Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz

G.2.  Specifications

Frequency |[] ‘ Class A X ‘ Class B
Limit Quasi-Peak Average Quasi-Peak Average
MHz dBuv dBpv dBpv dBuv
0.150 — 0.500 79.00 66.00 66 to 56 56 to 46"
0.500 — 5.00 73.00 60.00 56 46
5.00 — 30.00 73.00 60.00 60 50

Note 1: decrease with the logarithm of the frequency.

G.3. Measurement Uncertainty

Conducted Current Emissions

i Expanded Uncertainty (K=2
150 kHz — 30 MHz Measurement Uncertainty p y ( )

(dB) +/-3dB +/- 3 dB

G.4. Deviations

A 8 Description and Deviation Reference
Deviation Time & e
Justification of Base NTS
Number Date o Test Basis
Deviation Standard Procedure

Approval

none

G.5.  Special Considerations

Testing was performed with an “commercial off-the-shelf” power supply to demonstrate compliance.

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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G.6. Test Results

Compliant. The worst case emission level was 38.5 dBuV at 364 kHz with a 9.5 dB margin of
compliance.

G.7. Deviations from Normal Operating Mode During Test

None.

G.8.  Sample Calculation

Correction Factor = LISN Correction Factor + Cable Loss
Corrected Value = Measurement + Correction Factor
Margin = Limit — Corrected Emission Level

G.9. Test Data & Photographs

The test data and photographs collected during this test appear following this page.

G.10. Tested By

This testing was conducted in accordance with the ISO 17025:2005 scope of accreditation, table 1;
Quality Manual.

Name: Bobby Mummon
Function: EMI Technician
Date: 12/5/06

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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Date of measurement: 12/05/06. Test Personnel: Bobby Mummon
EN55022 | Class B High
QP AVG Quasi AVG QP AVG
Frequency | Limits Limits Factor Raw Raw Margin Margin
0.191 64 54 1 43.2 42 -19.8 -11
0.28 61 51 1 40.8 32 -19.2 -18
0.363 58 48 1 41 37.3 -16 -9.7
11.96 60 50 1 36.4 31.2 -22.6 -17.8
13.36 60 50 1 37 31.4 -22 -17.6
25.7 60 50 1 37.5 31 -21.5 -18
EN55022 | Class B Return
QP AVG Quasi AVG QP AVG
Frequency | Limits Limits Factor Raw Raw Margin Margin
0.185 64 54 1 44.6 36 -18.4 -17
0.28 61 51 1 40.6 31.8 -19.4 -18.2
0.364 58 48 1 41 37.5 -16 -9.5
8.72 60 50 1 36.4 31.5 -22.6 -17.5
14.34 60 50 1 35.1 28 -23.9 -21
24.05 60 50 1 35.3 28.9 -23.7 -20.1

The test results derived from this testing demonstrates that the Netlinx Zigbee System (NXR-ZGW
Gateway, NXR-ZRD Repeater and NXR-ZMO Module) conforms to EN 55022 Class B for Conducted
Emissions.
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Compliance Test Report

APPENDIX H: TEST EQUIPMENT LIST

FCCID.: CWU-NXR-ZGW

H.1. Radiated Emissions 30 MHz — 1 GHz Measurement Equipment
Description Manufacturer Type/Model | Asset# | Cal Due
Bilog Antenna ETS 3142C E1289P 8/21/07
RF Cable Gore FJN EMI8 9/1/07
Spectrum Analyzer HP 8566B E1007P 8/29/07
Quasi-Peak Adapter HP E1007P 8/29/07
Low Noise Amplifier Miteq AM-1431 E1279P 12/4/07
Multi Device Controller
(Turntable and Mast) ETS 2090 00058930 )
H.2. Radiated Emissions 1 GHz — 25 GHz Measurement Equipment
Description Manufacturer Type/Model | Asset# | Cal Due
Horn Antenna
1 GHz — 18 GHz EMCO 3115 E1149P 8/24/07
Horn Antenna
18 GHz — 26.5 GHz EMCO 3116 E1068P 8/24/07
. ) 11SH10-
High pass filter K&L 2000 W1024P -
Low Noise Amplifier HP 8449B E1010P 5/4/07
Spectrum Analyzer HP 85668 E1007P 8/29/07
H.3.  Antenna Conducted Emissions Measurement Equipment
Description Manufacturer Type/Model | Asset# | Cal Due
Coaxial attenuator Inmet 36AH-20 W1019P 9/29/07
Coaxial Cable MegaPhase TM26 W1010P 9/29/07
Spectrum Analyzer
20 Hz -26.5 GHz Rohde & Schwarz FSQ26 W1020P | 10/16/07
Peak Power Meter Boonton 4532 W1001P 9/1/07
Peak Power Sensor Boonton 57340 W1002P 9/1/07
H.4. Powerline Conducted Emissions Measurement Equipment
Description Manufacturer Type/Model Asset # | Cal Due
LISN Solar 8028-50-TS-24-BNC | E1226 P | 01/16/07
LISN Solar 8028-50-TS-24-BNC | E1227 P | 01/16/07
HP Spectrum Analyzer HP 8566B E1168 P | 01/11/07
Quasi Peak Detector HP 85650A E1182 P | 01/11/07
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END OF DOCUMENT
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