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Executive Summary

The purpose of this test programme was to demonstrate compliance of the Paxar Americas, Inc.,
802.11b/g Module, part number: 802.11b/g Module against the current 47 CFR 15.247:2005 & RSS-
210 Issue 6:2005. The 802.11b/g Module demonstrated compliance with the 47 CFR 15.247:2005 &
RSS-210 Issue 6:2005.

Paxar Americas, Inc. is the applicant and claimed manufacturer of this tested product. For the detailed
description of this product, please refer to the 802.11b/g Module User Manual.

The equipment under test is a DTS system operating in the 2400 — 2483.5 MHz band.

The equipment was tested with two modulations:
1) 802.11b with 11Mbps; typically bit rates of 1 to 11Mbps (worse case at 11Mbps).
2) 802.11g with 12Mbps; typically bit rates of 12 to 54Mbps (worse case at 12Mbps).

The equipment was tested with the following antenna:
HyperLink Technologies, model HG2402RD-RSF; 2.2 dBi Dipole antenna

The test has demonstrated that this unit complies with stipulated standards.

Radio Module Sample
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1 Technical Details

Purpose

Applicant / Client

Manufacturer

Laboratory performing the tests

Test location(s)

Test report reference number
Date EUT received

Standard applied

Dates of test (from — to)

No of Units:

Equipment Category:
Trade/Product Name:

Part Number:

Technical Variants:

FCC ID No.
IC ID No.

Compliance testing of 802.11b/g Module with 47
CFR 15.247:2005 & RSS-210 Issue 6:2005

Paxar Americas, Inc.
170 Monarch Lane
Miamisburg, OH 45342

Paxar Americas, Inc.

SIEMIC Labs
2206 Ringwood Avenue
San Jose, CA 95131

SIEMIC Labs
2206 Ringwood Avenue
San Jose, CA 95131

SL06041101-PAX-007

13 April 2006

47 CFR 15.247:2005 & RSS-210 Issue 6:2005
18 April 2006 to 19 April 2006

1

DSS

Monarch

126720

none

GUG6CNWLG500
1502A-CNWLG500
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Serial# SL06041101-PAX-007
Issue Date 11 April 2006

7 of 50

2 Tests Required

The product was tested in accordance with the following specifications.

The test results recorded in this Test Report are exclusively referred to the tested sample(s).

Test Standard Description Pass / Eail

47 CFR Part 15.247: 2005 | RSS 210 Issue6: 2005
15.203 Antenna Requirement Pass
15.205 RSS210(A8.5) Restricted Band of Operation Pass
15.207(a) RSSGen(7.2.2) Conducted Emissions Voltage Pass
15.247(a)(1) RSS210(A8.1) Channel Separation N/A*
15.247(a) RSS210(A8.1) Occupied Bandwidth Pass
15.247(a)(1) RSS210(A8.1) Number of Hopping Channels N/A*
15.247(a)(1) RSS210(A8.1) Time of Occupancy N/A*
15.247(b) RSS210(A8.4) Output Power Pass
15.247(c) RSS210(A8.4) Antenna Gain > 6 dBi N/A
15.247(d) RSS210(A8.5) Conducted Spurious Emissions Pass
15.209; 15.247(d) RSS210(A8.5) Radiated Spurious Emissions Pass
15.247(e) RSS210(A8.3) Power Spectral Density Pass
15.247(f) RSS210(A8.3) Hybrid System Requirement N/A*
15.247(g) RSS210(A8.1) Hopping Capability N/A*
15.247(h) RSS210(A8.1) Hopping Coordination Requirement N/A*
15.247(i) RSSGen(5.5) Maximum Permissible Exposure Pass

RSSGen(4.8) Receiver Spurious Emissions Pass

ANSI C63.4: 2003

Notes: Deviations to above standards are outlined in specific test sections if applicable.
Cable loss and external attenuation are compensated for in the measurement system when

applicable.

* Equipment is a Direct Sequence Spread Spectrum System.
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3 Antenna Requirement

Requirement(s): 47 CFR §15.203

An intentional radiator shall be designed to ensure that no antenna other than that furnished by
the responsible party shall be used with the device.

Antenna requirement must meet at least one of the following:
a) Antenna must be permanently attached to the device.
b) Antenna must use a unique type of connector to attach to the device.

c) Device must be professionally installed. Installer shall be responsible for ensuring that
the correct antenna is employed with the device.

The antenna has its own unique reverse polarity SMA type of connector which meets the requirement.

1) HyperLink Technology, model HG2402RD; 2.2 dBi dipole antenna
2) MaxRad, model MMS02300; ?? dBi monopole antenna

Dipole antenna Monopole antenna
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4 Measurements, Examinations and Derived Results

4.1 General observations

Equipment serial number(s)

Module: Part number: Serial number:

Monarch 126720 C6100004705
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Paxar Americas, Inc.
FCCID: GUBCNWLG500
47 CFR 15.247:2005 & RSS-210 Issue Page

Serial# SL06041101-PAX-007

Issue Date

11 April 2006
10 of 50

4.2 Test Configuration

7411 Printer Server

Digital Board

EUT

AC/DC
adapter

Spectrum Analyzer

PC

Note: during radiated and conducted emission test, the spectrum analyzer was replaced with an

antenna.

EUT Cabling Information:

Cable # Type of Cable Connector Type Length (m) | Shield (Y/N) Remark
1 Antenna SMA to SMT(U.FL) 03 Yes Connected to
spectrum analyzer
2 Data DB9 2 No Connected to PC
3 5VDC cord Standard 2 prong 2 No Connected to outlet
Support Equipment:
Type of Equipment Manufacturer Model
PC COMPAQ Presario 2100
AC/DC Adapter COBY CA-989
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4.3 Test Results

4.3.1 Conducted Emissions Voltage
Requirement(s): 47 CFR §15.207 & RSS-Gen Issue 1(7.2.2)

o Conducted Limit (dBuV)
Frequency of Emission (MHz)
Quasi-Peak Average
0.15-0.5 66 to 56* 56 to 46*
05-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency

Procedures:

The EUT and supporting equipment were set up in accordance with the requirements of the standard on
top of a 1.5m x 1m x 0.8m high, non-metallic table. The power supply for the EUT was fed through a
50W50nmH EUT LISN, connected to filtered mains. The RF OUT of the EUT LISN was connected to the
EMI test receiver via a low-loss coaxial cable. All other supporting equipment were powered separately
from another mains.

The EUT was switched on and allowed to warm up to its normal operating condition. A scan was made on
the NEUTRAL line over the required frequency range using an EMI test receiver. High peaks, relative to
the limit line, were then selected. The EMI test receiver was then tuned to the selected frequencies and
the necessary measurements made with a receiver bandwidth setting of 10kHz. Quasi-peak and Average
measurements were made. The procedure was then repeated for the PHASE line.

The device was tested with two protocols at mid channel with the worse case protocol (802.11b,
11Mbps) reported.

Sample Calculation

Corrected Reading = EMI Receiver reading + Transducer Factor of LISN + Cable Loss + Transient
Limiter (if applicable).

Margin = Corrected Reading — Limit.
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Results: Note — PK = peak; QP = quasi-peak; AVG = average detector.
80 Conducted Emissions PEAK Voltage 150kHz to 30MHz
70
60
N
3 5o
g- 30
20
10
o]
0.1 10 100
Frequency (MHz)
Transmit — Neutral Line Plot at 120Vac, 60Hz
80 Conducted Emissions PEAK Voltage 150kHz to 30MHz
70
60
N
g 50
g- 30
20
10
(o]
0.1 10 100
Frequency (MHz)
Transmit — Phase Line Plot at 120Vac, 60Hz
Neutral | 3.465 255 56 -30.5 255 46 -20.5
Neutral 4.0 25.8 56 -30.2 25.8 46 -20.2
Neutral 4.62 24.3 56 -31.7 24.3 46 -21.7
Phase 3.465 26.4 56 -29.6 26.4 46 -19.6
Phase 4.0 26.1 56 -29.9 26.1 46 -19.9
Phase 4.62 26.3 56 -29.7 26.3 46 -19.7

Transmit — Conducted Emission Table
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80 Conducted Emissions PEAK Voltage 150kHz to 30MHz
70
60
N
3 50
g- 30
20
10
(o]
0.1 1 10 100
Frequency (MHz)
Receive — Neutral Line Plot at 120Vac, 60Hz
80 Conducted Emissions PEAK Voltage 150kHz to 30MHz
70
60
N
g 50
g- 30
20
10
(o]
0.1 1 10 100
Frequency (MHz)

Receive — Phase Line Plot at 120Vac, 60Hz

Neutral [ 3.985 31.3 56 -24.7 31.3 46 -14.7
Neutral | 4.015 32.7 56 -23.3 32.7 46 -13.3
Neutral | 4.235 33.1 56 -22.9 33.1 46 -12.9
Phase 5.895 35.4 60 -24.6 35.4 50 -14.6
Phase 7.46 35.1 60 -24.9 35.1 50 -14.9
Phase 9435 35.8 60 -24.2 35.8 50 -14.2

Receive — Conducted Emission Table

Tested By: Kerwinn Corpuz

Date Tested: 19 April 2006



http://www.siemic.com

:‘v:\ Title:  Paxar Americas, Inc. Serial# SL06041101-PAX-007
FCCID: GUGCNWLG500 Issue Date 11 April 2006
SIEMIC 1o: 47 CFR 15.247:2005 & RSS-210 Issue Page 14 of 50
6:2005

WWww.Ssiemic.com

4.3.2 Occupied Bandwidth
Requirement(s): 47 CFR §15.247(a)(2) & RSS-210 Issue 6(A8.2)

6 dB Bandwidth Limit: > 500 kHz.

Procedures: The 6dB bandwidth was measured conducted using a spectrum analyzer for low, mid, and
hi channel. Spectrum analyzer setting: RBW = VBW = approximately 1% emission BW.

Results:
Plot # Protocol Channel Fr(?'(\q/ll:_'ezr;cy écncduvl\?iigtdh BMaenEtJlsvsiroTtdh

(MHz)
1 802.11b Low 2412 6 dB 12.58
2 802.11b Mid 2437 6 dB 12.54
3 802.11b High 2462 6 dB 12.38
4 802.11g Low 2412 6 dB 16.58
5 802.11g Mid 2437 6 dB 16.46
6 802.11g High 2462 6 dB 16.58
A 802.11b Low 2412 99% 15.33
B 802.11b Mid 2437 99% 15.38
C 802.11b High 2462 99% 15.38
D 802.11g Low 2412 99% 16.63
E 802.11¢g Mid 2437 99% 16.75
F 802.11g High 2462 99% 16.75
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ATTEM 4EdB aMkR — . BEEdE
RL Z5. BdEm 18d B~ 12, 58MH=z
D
R
CENTER 2. 41ZBRAGH=z SPAMN 25. BEMHz
#¥REBL ZBERkHz UBIW ZEAkHz SWP 58. Bms

Plot 1: 6dB Bandwidth with 802.11b protocol (low)

ATTEM 48dB aMKR . 17dB

RL 25. @dBm 18d B~ 1Z2. 54MHz
]
R

CENTER Z.437VBEEAGHz SFAM Z5. 88MHz
¥REMW ZEBkHz VEW ZB88kHz SHF S@. Bme

Plot 2: 6dB Bandwidth with 802.11b (mid)


http://www.siemic.com

‘l\ Title:  Paxar Americas, Inc. Serial# SL06041101-PAX-007

FCCID: GUSCNWLG500 Issue Date 11 April 2006
SIEMIC 1o: 47 CFR 15.247:2005 & RSS-210 Issue Page 16 of 50
6:2005
WWww.Ssiemic.com
ATTEM 4EdB aMkR . LEdBE
RL Z5. BdEm 18d B~ 12, 38MH=z
D
R
CENTER 2. 4B5ZBRGHz SPAMN 25. BEMHz
#¥REBL ZBERkHz UBIW ZEAkHz SWP 58. Bms

Plot 3: 6dB Bandwidth with 802.11b (high)

ATTEMN 4B@dE aMkR —. 17dE

RL 25. BdEm 168d B~ 1E. EEMH=z
D/J‘/ \/\
R

CEMTER 2.41288GH=z SPAM 25, @8MHz
¥REW 2E88kHz LVEW ZBE@kHz SHP 58, Bms

Plot 4. 6dB Bandwidth with 802.11g (low)
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ATTEM 4EdB aMkR BdB
RL Z5. BdEm 18d B~ 15, 4EMH=z
D
R
CENTER 2. 43VBRGH=z SPAMN 25. BEMHz
#¥REBL ZBERkHz UBIW ZEAkHz SWP 58. Bms

Plot 5: 6dB Bandwidth with 802.11g (mid)

ATTEM 48dB aMKR —. 83dB

RL 25. @dBm 18d B~ 16. 5E8MHz
]
R

CENTER Z.4BZB8GHz SFAM Z5. 88MHz
¥REMW ZEBkHz VEW ZB88kHz SHF S@. Bme

Plot 6: 6dB Bandwidth with 802.11g (high)
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ATTEM 4EdB aMER L. BEdE
RL Z5. BdEm 18d B~ 15, 32MH=z
OCCURIED
#OCL 99

D18 33mMpz

CENTER 2.41Z88GH=z SPAM Z25. BEMHz
¥RBMW JEBkHz VBKW ZB88kHz SHP S5@. Gms

Plot A: 99% Bandwidth with 802.11b (low)

ATTEM 48dB aMKR 1. 58dB
RL 25. @dBm 18d B~ 15. 38MHz

OCCUPIED
#¥0CT 99

I =TT

CENTER Z.437VBEEAGHz SFAM Z5. 88MHz
¥REMW ZEBkHz VEW ZB88kHz SHF S@. Bme

Plot B: 99% Bandwidth with 802.11b (mid)
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ATTEM 4EdB aMkR L. 5S8dE
RL Z5. BdEm 18d B~ 15, 38MH=z

QCCURIED
#0CT 39

CENTER 2.45Z88GH=z SPAM Z25. BEMHz
¥RBMW JEBkHz VBKW ZB88kHz SHP S5@. Gms

Plot C: 99% Bandwidth with 802.11b (high)

ATTEM 48dB aMKR 2. 83dB
RL 25. @dBm 18d B~ 16. B2MHz

CENTER Z.41ZB88GH=z SFAM Z5. 88MHz
¥REMW ZEBkHz VEW ZB88kHz SHF S@. Bme

Plot D: 99% Bandwidth with 802.11g (low)
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ATTEM 4EdB aMkR —. L7dE
RL Z5. BdEm 18d B~ 15, 7EMH=z
OCCURI
ZOCL 9

D16, 75MH=

CENTER 2.437VBEGH=z SPAM Z25. BEMHz
¥RBMW JEBkHz VBKW ZB88kHz SHP S5@. Gms

Plot E: 99% Bandwidth with 802.11g (mid)

ATTEM 48dB aMKR . 24dB
RL 25. @dBm 18d B~ 16. 7EMHz

CENTER Z.4BZB8GHz SFAM Z5. 88MHz
¥REMW ZEBkHz VEW ZB88kHz SHF S@. Bme

Plot F: 99% Bandwidth with 802.11g (high)

Tested By: Kerwinn Corpuz

Date Tested: 18 April 2006
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4.3.3 Peak Output Power
Requirement(s): 47 CFR §15.247(b) & RSS-210 (A8.4)
Limit = 1 watt (30 dBm).

Procedures: The peak output power was measured conducted using a spectrum analyzer for low, mid,
and hi channel. Spectrum analyzer setting: RBW =1 MHz BW; VBW =1 MHz. The
channel power was set to measure over the 6dB bandwidth.

Results:
Frequency Measured
Plot # Protocol Channel (MH2) Peak Power
(dBm)

7 802.11b Low 2412 18.5
8 802.11b Mid 2437 18.7
9 802.11b High 2462 19

10 802.11g Low 2412 19.7
11 802.11g Mid 2437 19.7
12 802.11g High 2462 20.2
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ATTEM 4EdB
RL Z5. BdEm 18d B~

D ToTAL /16 SdBm
¥ —53]4dBm-Hz

CENTER 2.41Z88GH=z SPAM Z25. BEMHz
¥FRBMW 1. BMHz VEBKW 1. 8MHz SHP S5@. Gms

Plot 7: Peak Power with 802.11b (low)

ATTEM 48dB
RL 25. @dBm 18d B~

D ToTAL /18 . 7dBm
¥ -53]2dBm-Hz

CENTER Z.437VBEEAGHz SFAM Z5. 88MHz
¥REMW 1. B8MHz VEMW 1.8MHz SHF S@. Bme

Plot 8: Peak Power with 802.11b (mid)
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ATTEM 4EdB
RL Z5. BdEm 18d B~

D' ToTAL 219 @dBm
¥] -52 ] 9dBm-Hz

CENTER 2.45Z88GH=z SPAM Z25. BEMHz
¥FRBMW 1. BMHz VEBKW 1. 8MHz SHP S5@. Gms

Plot 9: Peak Power with 802.11b (high)

ATTEM 48dB
RL 25. @dBm 18d B~

19, 7dBm
T | -52 /5dEm~Hz

CENTER Z.41ZB88GH=z SFAM Z5. 88MHz
¥REMW 1. B8MHz VEMW 1.8MHz SHF S@. Bme

Plot 10: Peak Power with 802.11g (low)
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ATTEM 4EdB
RL Z5. BdEm 18d B~

D ToTey 19 7dBm
DEMZITY] 52 5dBm-Hz

R
CENTER 2.4370BGH= SPAN 25. BEMHz
#REW 1. @MHz UEW 1.E8MHz SWP S@. Oms
Plot 11: Peak Power with 802.11g (mid)
ATTEM 4BdE
RL 25. BdBm 18d B~
D ToTpd zo. 2dB

m
T | -52/1dEm~Hz

CENTER Z.4BZB8GHz SFAM Z5. 88MHz
¥REMW 1. B8MHz VEMW 1.8MHz SHF S@. Bme

Plot 12: Peak Power with 802.11g (high)

Tested By: Kerwinn Corpuz

Date Tested: 18 April 2006
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4.3.4 Power Spectral Density
Requirement(s): 47 CFR §15.247(e) & RSS-210 (A8.2)

Limit = 8 dBm in any 3kHz band.

Procedures: The transmitter power spectral density was measured conducted using a spectrum analyzer
for low, mid, and hi channel. Spectrum analyzer setting: RBW = VBW = 3 kHz BW with a
sweep time of 500 seconds. The highest peak from the envelope was determined before
narrowing down the SPAN.

Results:
Frequency Measured

Plot # Protocol Channel (MH2) PSD
(dBm)

13 802.11b Low 2412 -9.83

14 802.11b Mid 2437 -9.67

15 802.11b High 2462 -9.33

16 802.11g Low 2412 -14
17 802.11¢g Mid 2437 -13.83
18 802.11¢g High 2462 -13.83
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ATTEN <4BdB MER —-9.82dEm
RL 25. BdBEm 18d B~ 2. 41130EGHz

ODISRLAY | LIME
o 5.8 | dBm

CENTER Z.41B833GHz SFAM 1. 588MHz
¥REMW 3. BkHz VEW =.8kHz ¥SWF SBBsec

Plot 13: Power Spectral Density with 802.11b (low)

ATTEM 48dB MER -39 .E7dEm
RL 25. @dBm 18d B~ 2. 436387 GHz

ODISRLAY | LIME
o 5.8 | dBm

CENTER Z.435732GHz SFAM 1. 588MHz
¥REMW 3. BkHz VEW =.8kHz ¥SWF SBBsec

Plot 14: Power Spectral Density with 802.11b (mid)
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ATTEM 4EdB MR —-9.22dEm
RL Z5. BdEm 18d B~ 2. 481285 GH=
ODISFLAY | LIME
2. A dBEm
D
R
CENTER 2. 4EBE7YEGHz SPAMN 1. 5B8EMHz
#¥REBL 2. BkHz VB 2. BkHz #¥SHFP EBdsac

Plot 15: Power Spectral Density with 802.11b (high)

ATTEM 48dB MER —14. B8dBm
RL 25. @dBm 18d B~ 2. 489181 GH=z

ODISRLAY | LIME
o 5.8 | dBm

g ey

CENTER Z.489ZBEGHz SFAM 1. 588MHz
¥REMW 3. BkHz VEW =.8kHz ¥SWF SBBsec

Plot 16: Power Spectral Density with 802.11g (low)
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ATTEM 4EdB MR —12. 83dEm

RL Z5. BdEm 18d B~ 2.424183GH=z
ODISFLAY | LIME
o 2. A dBEm

CENTER 2.434258GH=z SPAM 1. 588MHz
¥FRBMW 3. BkHz VBKW 2. 8kHz ¥SWP SBBsec

Plot 17: Power Spectral Density with 802.11g (mid)

ATTEM 48dB MER —13. 83dBm
RL 25. @dBm 18d B~ Z.458859GH=z

ODISRLAY | LIME
5.8 | dBm

]
R

CENTER 2.459Z217GHz SFAM 1. 588MHz
¥REMW 3. BkHz VEW =.8kHz ¥SWF SBBsec

Plot 18: Power Spectral Density with 802.11g (high)

Tested By: Kerwinn Corpuz

Date Tested: 18 April 2006
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4.3.5 Spurious Emissions at Antenna Terminals
Requirement(s): 47 CFR §15.247(d) & RSS-210 (A8.5)

Limit = 20 dB below the Peak Power.

Procedures: The conducted spurious emissions were measured conducted using a spectrum analyzer for
the low, mid, and hi channel. Spectrum analyzer setting: RBW = VBW = 100kHz.

Results:
Plots # Protocol Channel Fr(?'(\q/ltlj_lezr;cy Pass/Fail
19 802.11b Low 2412 Pass
20 802.11b Mid 2437 Pass
21 802.11b High 2462 Pass
22 802.11g Low 2412 Pass
23 802.11g Mid 2437 Pass
24 802.11g High 2462 Pass

Note: Emission over the limit line in the following plots is the fundamental.
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ATTEM 4EdB MR —22. 83dEm
RL Z5. BdEm 18d B~ 24, 21GH=z

DISPLAY LIMNE
—2a) v dBm

START ZBMHz STOP Z25. B8GHz
¥RBMW 18BkHz VEBKW 188kHz SHFP B.3Hsec

Plot 19: Conducted Spurious Emissions with 802.11b (low)

ATTEM 48dB MER —-35. 17dBm
RL 25. @dBm 18d B~ 24, BAGHz
ODISPLAY | LIME
—Z8|7 dBm
]
R
START ZBMHz STOF Z5. B8GHz
¥REMW 1B8BkHz VEW lB8kHz SHWF B.3Bsec

Plot 20: Conducted Spurious Emissions with 802.11b (mid)
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ATTEM 4EdB MR —25. BEd Em
RL Z5. BdEm 18d B~ 24, B4GHz
DISFLAY | LIME
—28[? dBEm
R J
START ZE@MHz STOF 25, BAGHzZ
#¥REBL 1BRkHz VB 1BRkHz SWP B.ZB@=sac

Plot 21: Conducted Spurious Emissions with 802.11b (high)

ATTEM 48dB MER —-3E6. 17dBm
RL 25. @dBm 18d B~ 23. 96GHz
DISRLAY | LIME
—Zay7v dBm
R
START ZBMHz STOF Z5. B8GHz
¥REMW 1B8BkHz VEW lB8kHz SHWF B.3Bsec

Plot 22: Conducted Spurious Emissions with 802.11g (low)
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ATTEM 4EdB MR —25. E8d Em
RL Z5. BdEm 18d B~ 24, B4GHz
DISFLAY | LIME
—Z8; ¥ dBEm
R
START ZE@MHz STOF 25, BAGHzZ
#¥REBL 1BRkHz VB 1BRkHz SWP B.ZB@=sac

Plot 23: Conducted Spurious Emissions with 802.11g (mid)

ATTEM 48dB MER —-35. 17dBm
RL 25. @dBm 18d B~ 24, BAGHz
DISRLAY | LIME
—Za| 7 dBm
R
START ZBMHz STOF Z5. B8GHz
¥REMW 1B8BkHz VEW lB8kHz SHWF B.3Bsec

Plot 24: Conducted Spurious Emissions with 802.11g (high)

Tested By: Kerwinn Corpuz

Date Tested: 18 April 2006
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4.3.6 Radiated Spurious Emissions <1 GHz
Requirement(s): 47 CFR §15.205; 47 CFR §15.209; 47 CFR §15.247(d) & RSS-210 (A8.5)

Procedures:

Results:

Limit = as specified in 15.247(d)

Radiated emissions were measured according to ANSI C63.4 at 3 meter distance. The

device was tested with two protocols at low, mid and high with the worse case protocol
(802.11b, 11Mbps) reported. Spectrum analyzer setting: RBW = 100kHz; VBW =

approximately 3 times RBW.

Sample Calculation: Corrected Amplitude = Raw Amplitude + ACF + Cable Loss

Horizontal arization

Vertical Polarization
70

Pol
Radiated Emissions Peak E-Field 30MHz to

1 GHz

60

50 - (
£
2 40
o
z
[
el
3 301
=
£
<

20

10

0

30 130 230 330 430 530 630 730 830 930
Frequency (MHz)
Radiated Emissions Plot
Raw Corrected .
Frequency Detector Ant(_ann_a Amplitude ACF el PreA_mp Amplitude @ e Delta
Polarization Loss Gain @3m
@ 3m 3m

(MHz) (Avg/QP/PK) (H/V) (dBuV/m) (dB) (dB) (dB) (dBuV/m) (dBuV/m) | (dBuV/m)
199.74 peak h 27.50 13.343 1.10 0.00 41.94 43.50 -1.56
533.24 peak Y 24.60 17.897 1.82 0.00 44.32 46.00 -1.68
181.42 peak Y 28.40 11.943 1.06 0.00 41.40 43.50 -2.10
177.54 peak Y 28.00 12.098 1.06 0.00 41.16 43.50 -2.34

Tested By: Kerwinn Corpuz

Date Tested: 19 April 2006

Radiated Emissions Data
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4.3.7 Radiated Spurious Emissions > 1 GHz
Requirement(s): 47 CFR §15.205; 47 CFR §15.209; 47 CFR §15.247(d) & RSS-210 (A8.5)
Limit = as specified in 15.247(d)
Procedures: Equipment was setup in a semi-anechoic chamber. The device was tested with two
protocols at low, mid and high with the worse case protocol (802.11b, 11Mbps) reported.
Spectrum analyzer setting: at peak measurement, RBW = VBW = 1MHz; at average
measurement, RBW = 1MHz, VBW = 10Hz.

Sample Calculation:

EUT Field Strength = Raw Amplitude — Amplifier Gain(dB) + Antenna Factor(dB) + Cable Loss(dB) + Filter
Attenuation(dB, if used)

Limit = Fundamental Field Strength — 20 dB. Measured Fundamental Field Strength = 118.4 dBuV/m

Results:

fo =2.412 GHz (Low)

. Antenna Antenna Ra?” Pre Cable Corrgaed .
Frequency | Azimuth Detector Bl T Height Amplitude Amp ACF s Amplitude Limit Delta
@1m @ 1m
(GHz) (degrees) | (Pk/Avg) (v/h) (m) (dBpV/m) (dB) (dB) (dB) | (dBpV/m) | (dBpV/m) (dB)
4.824 - - - - -
7.236
9.648 35 Pk v 13 53.2 32.50 38.59 4.45 63.73 98.4 -34.67
9.648 320 Pk h 14 485 32.50 38.63 4.45 59.07 98.4 -39.33

Note: 4.824 GHz and 7.236 GHz measured noise floor including 5™ harmonic and up.

f, = 2.437 GHz (Mid)

Antenna Antenna REL Pre Cable Corrected
Frequency Azimuth Detector Bl Height Amplitude AT ACF - Amplitude Limit Delta
9 @ 1m P @ 1m

(GH2z) (degrees) (Pk/Avg) (v/h) (m) (dBuV/m) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
4.874 - - - - - - - - - -
7.311 - - - - - - -
9.748 35 Pk v 1.3 54.5 3241 | 38.79 4.60 65.48 98.4 -32.92
9.748 320 Pk h 14 49 3241 | 38.83 4.60 60.02 98.4 -38.38

Note: 4.874 GHz and 7.311 GHz measured noise floor including 5™ harmonic and up.
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f, = 2.462 GHz (High)

Frequency | Azimuth | Detector Pg‘;j‘;‘% . ﬁ”;%’l:ta Ang)?%de AF:‘:p ACF ?_?Sf i%ﬁi Limit Delta
(GH2) (degrees) | (Pk/Avg) (v/h) (m) @Bpvim) | @) | @) | @B) | @Buvim) | (dBuvim) (dB)
4.924 - - - - - - - - - -

7.386 - - - - - -
9.848 30 Pk \% 1.3 54.7 32.34 | 38.99 4,77 66.13 98.4 -32.27
9.848 330 Pk h 14 49.3 32.34 | 39.02 4,77 60.76 98.4 -37.64

Note: 4.924 GHz and 7.386 GHz measured noise floor including 5™ harmonic and up.

Tested By: Kerwinn Corpuz

Date Tested: 19 April 2006
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4.3.8 Radiated Emissions — Band Edge
Requirement(s): 47 CFR §15.247(d) & RSS-210 (A8.5)

Limit = 47 CFR §15.205

Procedures: Radiated emissions were measured according to ANSI C63.4. The device was tested with
two protocols at low and high channel. An offset was set to spectrum analyzer with 21 dB.
Spectrum analyzer setting: at peak measurement, RBW = VBW = 1MHz; at average
measurement, RBW = 1MHz, VBW = 10Hz.

Sample Calculation:
EUT Field Strength = Raw Amplitude + Antenna Factor(dB) + Cable Loss(dB) — Distance
Correction Factor

Results:

Plot # Protocol Freq PeakaCt:%rrLected Limit Delta Detector
(MHz) (dBRV/m) (dBpV/m) (dB) (Pk/Avg)

25 802.11b 2390 60.29 74 -13.71 Peak
26 802.11b 2390 47.88 54 -6.12 Average

27 802.11b 2483.5 60.06 74 -13.94 Peak
28 802.11b 2483.5 47.21 54 -6.79 Average

29 802.11¢g 2390 69.71 74 -4.29 Peak
30 802.11g 2390 53.04 54 -0.96 Average

31 802.11g 2483.5 68.83 74 -5.17 Peak
32 802.11g 2483.5 52.50 54 -1.50 Average

Note: Investigated Emissions with vertical and horizontal polarization, worse case at vertical polarization.
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RBW 1 MHZ RF Att 10 dB
Ref Lvl VBW 1 MHZ
123 dBuv SWT 5 ms Unit daBpv
12
1 dBl Offset
120 ]
| 2 ]
110|
100|
w1
90lrmx 1 1A

D1 74 |[dBuv.

Start 2.31 GHz 10.2 MHz/ Stop 2.412 GHz

Date: 19.APR.2006 11:55:53

Plot 25: Lower Edge with 802.11b (Peak)

RBW 1 MHZ RF Att 10 dB
Ref Lvl VBW 10 Hz
123 dBuv SWT 26 s Unit dBpv
12
1 _dBl Offset
120 ]
B
110|
100|
i
S0 rmAx T 1mMa
80|
70|
60|
| D1 54 |aBp
50|
40|
30|
Start 2.31 GHz 10.2 MHZ/ Stop 2.412 GHz
Date: 19.APR.2006 11:57:56

Plot 26: Lower Edge with 802.11b (Average)
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RBW 1 MHZ RF Att 10 dB
Ref Lvl VBW 1 MHZ
123 dBuv SWT 5 ms Unit daBpv
12
1 dBl Offset
120 ]
| 2 ]
110|
100|
; w1
S OrEmy . 1MA

D1 74 |[dBuv.

Start 2.462 GHz 3.8 MHZ/ Stop 2.5 GHz

Date: 19.APR.2006 12:03:22

Plot 27: Upper Edge with 802.11b (Peak)

RBW 1 MHZ RF Att 10 dB
Ref Lvl VBW 10 Hz
123 dBuv SWT 9.6 s Unit dBpv
12
1 _dBl Offset
120 ]
B
110|
100|
i
S OrEmy T 1MA
80|
70|
60|
| D1 54 |aBp
50|
40|
30|
Start 2.462 GHz 3.8 MHzZ/ Stop 2.5 GHz
Date: 19.APR.2006 12:04:41

Plot 28: Upper Edge with 802.11b (Average)
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RBW 1 MHz RF Att 10 dB
Ref Lvl VBW 1 MHZ
123 dBuv SWT 5 ms Unit dBuv
12
120| 1 dBl offset |
[ 2 ]
110
100
N1
901 I 1Ma
80|
l D1 74 [aBnt
70|
60| &
50)
40|
30|
Start 2.31 GHz 10.2 MHZ/ Stop 2.412 GHz
Date: 19.APR.2006 12:15:37

Plot 29: Lower Edge with 802.11g (Peak)

REW 1 MHz = RF Att 10 dB
Ref Lvl VBW 10 Hz
123 dBuv SWT 26 s Unit dBuv
12
12021 dBl Qffset ]

e
110]

100]

ETE
90T 7 1ma
80
70
&0

| D1 54 |aBp
50
40
30
start 2.31 GHz 10.2 MHz/ Stop 2.412 GHz
Date: 19.APR.2006 12:17:08

Plot 30: Lower Edge with 802.11g (Average)
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30 1 _dB| offset ~ w

Plot 31: Upper Edge with 802.11g (Peak)

REW 1 MHz = RF Att 10 dB
Ref Lvl VBW 10 Hz
123 dBuv SWT 9.6 s Unit dBuv
12
120 1 dBl offset |
e
110
100
\ N1
90T T 1Ma
80|
70|
60|
| D1 54 |aBp
50|
40|
30|
Start 2.462 GHz 3.8 MHzZ/ Stop 2.5 GHz
Date: 19.APR.2006 12:21:36

Plot 32: Upper Edge with 802.11g (Average)

Tested By: Kerwinn Corpuz

Date Tested: 19 April 2006
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4.3.9 Receiver Spurious Emissions
Requirement(s): RSS-GEN (4.8)

Procedures:

Radiated emissions were measured according to RSS-GEN. Measurement was taken with

spectrum analyzer. Spectrum analyzer setting: RBW = 100kHz; VBW = approximately 3
times RBW. The EUT was set to receive at 802.11b, 11Mbps, mid channel.

Sample Calculation: Corrected Amplitude = Raw Amplitude + ACF + Cable Loss

Results:

Vertical Polarization Horizontal Polarization

70

Radiated Emissions Peak E-Field 30MHz to

1 GHz

60

Amplitude (dBuV/m)

10

430

530 630 730 830 930
Frequency (MHz)
Radiated Emissions Plot
Frequency Detector ngtriezr;;n Am?aﬁ;ﬁde ACF ?_iglse Prggr:p Aﬁ?all'irti(zit:d@ (;?r'; Delta
@ 3m 3m

(MHz) (Avg/QP/PK) (HIV) (dBuVv/m) (dB) (dB) (dB) (dBuVv/m) (dBuV/m) | (dBuV/m)
199.56 peak h 27.50 13.300 1.00 0.00 41.80 43.50 -1.70
533.24 peak h 23.10 18.164 1.83 0.00 43.09 46.00 -2.91
181.51 peak h 27.60 11.400 0.98 0.00 39.98 43.50 -3.52
832.09 peak Y 18.50 21.400 2.26 0.00 42.16 46.00 -3.84

Tested By: Kerwinn Corpuz

Date Tested: 19 April 2006

Radiated Emissions Data
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5 TEST INSTRUMENTATION

5.1 TEST INSTRUMENTATION

Instrument Manufacturer Model CAL Due Date
Spectrum Analyzer Hewlett Packard 8568B 04/26/2006
Quasi-Peak Adapter Hewlett Packard 85650A 04/26/2006
RF Pre-Selector Hewlett Packard 85685A 04/26/2006
Spectrum Analyzer Hewlett Packard 8564E 12/29/2006
EMI Receiver Rohde & Schwarz ESIB 40 02/07/2007
Power Meter Hewlett Packard 437B 04/26/2006
Power Sensor Hewlett Packard 8485A 04/26/2006
Bilog Antenna Sunol Sciences JB1 03/18/07
Antenna Emco 3115 07/12/2006
Antenna Emco 3115 See Notel
Signal Generator Wiltron 68169B 04/26/2006
Chamber Lingren 3m 08/21/2006
Pre-Amplifier Hewlett Packard 8449 07/19/2006
DMM Fluke 7311 07/04/2006
Variac KRM AEEC-2090 See Notel
Environment TestEquity 1007H 10/27/2006
Chamber
DMM Fluke 511 See Notel
HPF Lorch 4HPD-X4000-3R See Notel
HPF Lorch 4HPD-X6000-3R See Notel

Note: Functional Verification
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APPENDIX A: EUT TEST CONDITIONS

The following is the description of supporting equipment and details of cables used with the EUT.

Equipment Description Cable Description
(Including Brand Name)
Compag Laptop 1. Antenna cable

2. Serial cable
3. AC/DC adapter

EUT Description : 802.11b/g Module

Model No . Monarch

Serial No . none

The following is the description of how the EUT is exercised during testing.

Test Description Of Operation

The EUT was controlled via PC to enter test modes necessary to
complete the testing.
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APPENDIX B: EXTERNAL PHOTOS

See Attachment
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APPENDIX C: CIRCUIT/BLOCK DIAGRAMS

See Attachment
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APPENDIX D: INTERNAL PHOTOS

See Attachment
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APPENDIX E: PRODUCT DESCRIPTION

Detail description of this product is shown in the User's Guide.


http://www.siemic.com

:‘v:\ Title:  Paxar Americas, Inc. Serial# SL06041101-PAX-007
FCCID: GUGCNWLG500 Issue Date 11 April 2006
SIEMIC T1o. 47 CFR 15.247:2005 & RSS-210 Issue Page 48 of 50
6:2005

WWww.Ssiemic.com

APPENDIX F: FCC LABEL LOCATION

See Attachment
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APPENDIX G: USER MANUAL

See Attachment
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END OF REPORT
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