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1. Scope

This test report certifies that the Philips Medical Telemetry System MX40 2.4 GHz Patient Worn
Monitor (PWM) 802.11b/g WLAN, as tested, meets the FCC Part 15.247, Subpart C and Industry
Canada RSS 210, Issue 8 requirements. The scope of this test report is limited to the test sample
provided by the client, only in as much as that sample represents other production units. If any
significant changes are made to the unit, the changes shall be evaluated and a retest may be
required. Revision R1 added lower restricted band measurement plot to Section 7.8: Band Edge
Measurements. Revision R2 Updated MPE.

2. Product Details

2.1. Manufacturer: Philips Medical Systems

2.2. Model Number: IntelliVue MX40

2.3. Serial Number: US11600746

2.4. Description: The Patient Worn Monitor is a body worn patient monitor for ECG and

SpO2 measurements. The device has a touch screen display which can
display patient waveforms and/or numeric values locally or transmitted via
several possible radio links to the hospital wireless network, a wireless
bedside monitor, or to a CTS network for display on the IntelliVue
Information Center. The device is capable of transmitting in the 2.4GHz
(ISM bands), 5.6GHz (ISM bands) and/or the WMTS bands, 1395 MHz to
1400 MHz and 1427 MHz to 1432 MHz. The PWM contains an 802.11
a/b/g WLAN radio to communicate with a WLAN, an 802.15.4 SRR radio to
communicate with a SRR equipped bedside monitor, or an optional 1.4
GHz or 2.4 GHz CTS radio to communicate with a Philips CTS network.
Performance evaluation during immunity testing shall be done on the PWM
display, the WLAN display, the IntelliVue Information Center display and
the MP5 bedside monitor. The PWM will be configured with a 2.4 GHz
WLAN radio for this test plan.

2.5. Power Source; DC 3 volts — Three 1.5 VDC Alkaline AA Batteries (Regulated)
2.6. EMC Modifications: None

3. Product Configuration
3.1. Operational Characteristics & Software

Insert battery/batteries in the PWM battery compartment and allow the device to boot up to
display ESC and SpO2 measurement parameters on the local display as well as the ROW and
Wi-Fi PIC systems.

The PWM will need to be put into “TELEMETRY” mode during all testing to allow onboard
display to be viewed. To do this, with the PWM running, press the middle “SMART KEY” button
on the PWM front panel. When the “SMART KEY” menu comes up, press the “Mode:
Telemetry” button. The state should change to “Mode: Monitor”.

Next, the WLAN radio needs to be enabled. While in the “SMART KEY ” menu screen, press
the double down arrow in the lower right of the Touch screen display to display the next menu
screen. Now press the “Op Mode” button which will bring up the “Op Mode” selection screen.
Now press the “Service” button which will bring up an “Op Mode” window where the password
needs to be entered to change mode. The password, 4 6 3 0, shall be entered and then press
the “Enter” button which will put the device into “Service” mode. Now press the “Wireless Setup”
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3. Product Configuration
3.1. Operational Characteristics & Software (continued)

button, then press the “WLAN" button, then press the “WLAN Off’ button, which will then change
to read “WLAN On”.

Now, the device is ready to be placed back into monitoring mode. To accomplish this, press the
“X” in the "Service” screen, then press “X” in the Service screen again, then press “X” in the
Service screen again. Now the “SMART KEY” window should be displayed. Press the “Op
Mode” button which will bring up the “Op Mode” menu screen. Press the “Monitoring” button and
the Patient Window should be displayed.

If it is not possible to enact change via the smart keys, press the middle “SMART KEY” button
and then using the arrow on the right side of the “SMART KEY” screen scroll down and read the

buttons to make sure the device is unlocked.
button, the device is locked. Press the “Unlock” button and it should now read “Lock”.

menu keys should now work.

3.2. EUT Hardware

If “Unlock” is displayed next to the “Op Mode”

The

Blk

Serial

; Input Frq A .
. Manufactr Model/Part # / Options
Diag # p Number Voltage| (Hz) Description/Function
" Patient Worn Monitor w/2.4 GHz
1 Philips 865350/MX40 US11600746
P 3V | DC | SRR radio, PP3 build units
3.3. EUT Hardware/Software/Firmware Revision Level
EUT Model# PCA# Description HW SW FW
MX40 2.4 GHz WLAN radio Rev. 02 A.00.28

3.4. EUT Cables/Transducers

Blk h| shield
Diag | Manufacturer | Model/Part# | -€N9t Description/Function
Ltr (m) Y/IN
A Philips 989803171871 0.8 Y SpO2 connector/ECG leadset- 6 leads
B Philips M1191A 2 N [SpO2 patient transducer
3.5. Support Equipment
Dia Model/Part #
Blkgl# Manufacturer Options Serial Number VIcTIFt):g;e IE?;_t Description/Function
7 Philips M3154B 2UA610JXJK 100-240 | 50-60 | InbteilliVue Information Center
9 Linksys WRT320N CUH017J726025 12 DC | WLAN router
12 Philips 190P6EB/27 BZ000534113115 | 100-240 | 50-60 | Display

3.6. Support Equipment Cables/Transducers

Blk L h | Shield
Diag Manufacturer Model/Part # s Description/Function
Ltr (m) Y/N
C NA NA Various N Cat 5 LAN cables
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3. Product Configuration (continued)
3.7. Miscellaneous

Manufacturer Model/Part # Description/Function
Duracell NA AA batteries
Philips 453564128871 | Li-ion rechargeable batteries

3.8. Block Diagram

Fig.1 Tango EMC Testing

Ece A -
i > ango
Sim PWM
B
[WLAN, SH,
SppZ A,_ik SRR]  p
Sim i
S 1A, 1B, \
&£ ] 1C,2A, e
S 2B, 2C
2 N S
EMC Field A %
\\% /04- N,
7,
<
%*
A Beds_ide
R Monitor
R MP5
10*
Support Equipment Support Equipment
¢ *AC cords not shown
LAN Switch
. =
C c C

Note: Central Stations
include PC, mouse,
keyboard and display

Central
Station#2
PIIC
7

Central
Station#1
PlIC

6

Note: Blk Diag #s 7, 9 and 12 were configured as support equipment for this test.
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Device Manufacturer Model No. Serial No. Cal Due
Spectrum Analyzer Agilent E4407B MY45104493 12/22/2012
Spectrum Analyzer Agilent E7405A MY45115430 10/22/2011
Spectrum Analyzer Rhode & Schwarz FSV40 1307.9002K40-100899-ka 5/26/2013
Microwave Preamp Hewlett Packard 84498 3008A01323 12/1/2012
Bilog Antenna Com-Power AC-220 25509 8/30/2011
Horn Antenna Electro-Metrics EM-6961 6337 10/19/2012
Horn Antenna ComPower AH-118 10078 7/23/2011
Horn Antenna ComPower AH-840 03075 7/20/2012
DMM / Temperature Fluke 187 79690058 11/29/2011
RF Signal Generator Hewlett Packard 8648C 3642001557 7/16/2011
2.4 GHz BP Filter Micro-Tronics BRM50702 14 8/11/2011
Digital Barometer Control Company 4195 ID236 11/9/2011
Thermal Chamber Associated Testing Labs | SLHU-1-CRLC N/A Not Required

4.2. Measurement & Equipment Setup
Test Dates:

Test Engineers:

July 9, 2011 to July 20, 2011
Larry Stillings
Brian Breault

4.3.

Normal Site Temperature (15 - 35°C): 21.7

Relative Humidity (20 -75%RH): 33%

Frequency Range: 30 MHz to 24.800 GHz

Measurement Distance: 3 Meters

EMI Receiver IF Bandwidth: 120 kHz- 30 MHz to 1 GHz
1 MHz - Above 1 GHz

EMI Receiver Avg Bandwidth: 300 kHz- 30 MHz to 1 GHz
3 MHz - Above 1 GHz

Detector Function:

Peak, QP - 30 MHz to 1 GHz

Peak, Avg- Above 1 GHz
Unless otherwise specified.

Measurement Procedure

Test measurements were made in accordance FCC Part 15.247, IC RSS-210 Annex Il:

Operation within the bands 902 - 928 MHz, 2400 - 2483.5 MHz, 5725 - 5875 MHz, and 24.0 -
24.25 GHz.

The test methods used to generate the data in this test report are in accordance with 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

In accordance with ANSI C63.4-2003, section 13.4.1, c), the device under test was rotated
through three orthogonal axes to determine which attitude produced the highest emission
relative to the limit. The attitude that produced the highest emission relative to the limit was used
for all radiated emission measurements.
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5. Choice of Equipment for Test Suits

5.1 Choice of Model
This test report is based on the test samples supplied by the manufacturer and are reported by
the manufacturer to be equivalent to the production units.

5.2 Presentation
This test sample was tested complete with all required ancillary equipment. Refer to Section 3 of
this report for product equipment configuration.

5.3 Choice of Operating Frequencies
The MX40 2.4 GHz Patient Worn Monitor 802.11b/g operates on a total of 11 channels, from
channel 1 to channel 11.

In accordance with ANSI C63.4-2009, section 13.2.1, the choice of operating frequencies
selected for the testing outlined in this report was based on the lowest, middle and highest
operating frequencies. The frequencies selected were 2412 MHz (Channel 1), 2437 MHz
(Channel 6) and 2462 MHz (Channel 11).
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6. Measurement Summary

FCC IC Report
Test Requirement Rule Rule P Result
; " Section
Requirement | Requirement

Antenna Requirement 15.203 RS7S;(32EN 71 Compliant

. . 15.247 RSS-210 .
Minimum 6 dB bandwidth @) (2) A8.2 7.2 Compliant
99% (occupied) bandwidth N/A RsféG,IEN 7.3 Compliant
Maximum peak conducted output 15.247 RSS-210 .
power (b) (3) A8.4 (4) 7.4 | Compliant
Operation with directional antenna 15.247 RSS-GEN 75 Compliant
gains greater than 6 dBi (b) (4) 7.1.2 ) P
Spurious radiated emissions 15.209 RSS-GEN 4.9 7.6 Compliant
Spurious harmonic radiated ANSI C63.4 RSS-210 76 Compliant
emissions 10.2.8.2 A8.9 ' P
Reqeiyer Spurious Radiated RSS-GEN 77 Compliant
Emissions 4.10
Band edge 15247 () | Roo2l” 7.8 | Compliant
Power Spectral Density 15.247 (e) 79 Compliant
Power line conducted emissions 15.207 RSS-GEN N/A N/A
Public exposure to radio frequency 15.247 (1) RSS-GEN .

5.5 710 Compliant

energy levels 1.1307 (b)(1) RSS-102

7. Measurement Data
7.1. Antenna Requirement (15.203)

Requirement: 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. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this Section.

Status: All antennas utilized by the MX40 are internal to the device and not user
accessible.
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7. Measurement Data (continued)
7.2. Minimum 6 dB Bandwidth (15.247 (a) (2), RSS 210 A8.2(a))

Requirement: 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.

Resolution Bandwidth : 100 kHz
Video Bandwidth : 300 kHz
7.2.1. Measurement Results: 802.11b
Minimum
6 dB
Frequency . 6 dB
Channel (MHz) Ba?I:j'_\:vzl)dth Bandwidth Result
(kHz)
Low 2412 10000 >500 Compliant
Middle 2437 9000 >500 Compliant
High 2462 10160 >500 Compliant
7.2.1.1. 802.11b, Low Channel — 1
i Agilent  09:31:58 Jul 12, 2011 E T
Philips M¥40 802,11 WLAN Ch1 B dB Bandwidth Mkr1 & 10.00 MHz
Ref 90 dB}v Atten 5 dB 1.035 dB

WWM“ o V““‘““’Lmﬁww
r; J

V1 52
53 FC
A AA

—
e
=
| ]

Center 2.412 GHz
#Res BW 100 kHz

Span 20 MHz
#Sweep 10 ms (1001 pts)

VBW 300 kHz
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7. Measurement Data
7.2. Minimum 6 dB Bandwidth (15.247 (a) (2), RSS 210 A8.2(a))
7.2.1.2. 802.11b, Middle Channel - 6

e Agilent  09:45:11 Jul 12, 2011 R
Philips Mx40 502.11bh WLAN ChE 6 dB Bandwidth Mkr1 &4 5.00 MHz
Ref 90 dBp Atten 5 dB -0.116 dB

Peak
Los 4 i
dB/ #’W M
|

H

=
=L

4

V1 52
83 FC

——_,

A AA

Center 2.437 GHz

#Res BW 100 kHz VBW 300 kHz #Sweep 10 ms (1001 pts)

Span 20 MHz

7.2.1.3. 802.11b, High Channel — 11

i Agilenf  09:59:08 Jul 12, 2011 R T
Philips Mx40 802.11h WLAN Ch11 B dB Bancdwdth Mkr1 4 10,16 MHz
Ref90 dBp Atten 5 dB -0.155 dB

Peak
Log " *%WMMMMWM
5 il

T

.

j
w

",
y

V1 SZ'J
S3 FC

A AA

Center 2.462 GHz

#Res BW 100 kHz VBW 300 kHz #Sweep 10 ms (1001 pts)

Span 20 MHz
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7. Measurement Data (continued)
7.2. Minimum 6 dB Bandwidth (15.247 (a) (2), RSS 210 A8.2(a)) (continued)
7.2.2. Measurement Results: 802.11g

6 dB Minimum
Channel Fre(:;\q/ll.llfzr;cy Bar(1|:j|_\1vzi)dth Bar?d(\j/v%dth Result
(kHz)
Low 2412 16200 >500 Compliant
Middle 2437 16050 >500 Compliant
High 2462 16350 >500 Compliant

7.2.2.1. 802.11g, Low Channel — 1

Spectrum

Ref Level 95.00 dBpv & RBW 100 kHz
Att 10 dB & SWT 20 ms & VBW 300 kHz
TOF
hilips Mx40 802.11g Ch 1 6 dB Bandwidth @ 1Pk View
‘ mMi[1]

>f

Mode Sweep

83.58 dBpv
2.4200550 GHz

o i MWWM RSSO | o
o0 B ,EW 'IJV [Jr/ k{ Mwﬁwﬁ

o ] .
65 dBpV i
PN

55 dBpwv

i

=

14l
et tct]

CF 2.412 GHz
™

L. 4L

1000 pts Span 30.0 MHz

Measuring... 11:35:01
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7. Measurement Data
7.2. Minimum 6 dB Bandwidth (15.247 (a) (2), RSS 210 A8.2(a)) (continued)
7.2.2.2. 802.11g, Middle Channel — 6
[ spectrum ] [@

Ref Level 95.00 dBpv & RBW 100 kHz

je ALt 10 dB & SWT 20 ms & VBW 300 kHz Mode Sweep

TOF

IFhilips M40 802.11g Ch 6 6 dB Bandwidth @ 1Pk View

| mMi[1] 84.91 dBpv
2.4999050 GHz

S5-dbv 05.000 dBpv D1[1] 1.38 dB
16.0500 MHz

a0 dBpv

e il e P
. W

a0 dipy 1 \

| |

70 dBpv i

| 65 BV Ml,lv Im"“ﬁau\ww
L MMHN’ M‘M‘I

55 dBpV

CF 2.437 GHz 1000 pts Span 30.0 MHz
I: | Measuring... i ey e

7.2.2.3. 802.11g, High Channel — 11
rSpectrum ] @

Ref Level 20,00 dBpV ® RBW 100 kHz

js ALL 10 dB & SWT 46.7 ms & VBW 300 kHz Mode Sweep

TOF

IPhilips M40 802.11g Ch 11 99% Power Bandwidth @ 1Rm View

| mMi[1] B84.86 dBpV

2.4645050 GHz
SO 00.000 dBpy Occ Bw 16.350000000 MHz

A
L3

85 dBpv

T i M[i“‘h}""w” Mn Ll e
i i NWWMM I | WV\MI
|

| o,

70 dBpv ﬂ| \

1 A \
Bosmcpt” m%uﬂ
|

75 dipy

50 dBpV

CF 2.462 GHz 1000 pts Span 30.0 MHz
I: | Measuring... i ey i

ste: 19.JUL.Z011
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7. Measurement Data (continued)
7.3. 99% Bandwidth (RSS 210)

Requirement: When an occupied bandwidth value is not specified in the applicable
RSS, the transmitted signal bandwidth to be reported is to be its 99%
emission bandwidth, as calculated or measured.

The transmitter shall be operated at its maximum carrier power
measured under normal test conditions. The span of the analyzer shall
be set to capture all products of the modulation process, including the
emission skirts. The resolution bandwidth shall be set to as close to 1%
of the selected span as is possible without being below 1%. The video
bandwidth shall be set to 3 times the resolution bandwidth.

Resolution Bandwidth: 100 kHz
Video Bandwidth : 300 kHz

7.3.1. Measurement Results: 802.11b

Channel 99% Power

Channel Frequency Bandwidth
(MHz) (MHz)
Low 2412 16.320
Middle 2437 15.930
High 2462 15.900

7.3.1.1. 802.11b, Low Channel — 1

Spectrum ] !m:(v !
Ref Level 100.00 dBpy & RBW 100 kHz
Att 13 dB  SWT 37.9 ys & VBW 300 kHz Mode Auto FFT

TODF
IPhilips Mx40 CH 1 99% Power Bandwidth @ 1Rm View

M1[1] 87.35 dBpv
2.4120000 GHz
95 dBph Occ Bw 16.320000000 MHz

95 dBpv |.*nf[rt.'f\{l{'lF[“'||1"ﬂ'l'ﬂw"nl.r[': ',r W""ww“ J JLJWL!”‘
M.lr

80 dBpy IM r II\ﬂllr 'lL.-.'u
"

90 dBpv

75 dBV r{,] i

70 dBpv ﬁ H

;ﬁ?«'ﬂa"{bﬁwﬁ bt k“ul-'\-'r'd Ay
&0 dBpy

55 dBpv

GF 2.412 GHz 1000 pts Span 30.0 MHz

Bl

Measuring... EUOLNLLLD A 11:14:13
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7. Measurement Data (continued)
7.3. 99% Bandwidth (RSS 210) (continued)
7.3.1.2. 802.11b, Middle Channel — 6

Spectrum ] néf"
Ref Level 100.00 dBpv & RBW 100 kHz
ALt 9 de SWT 37.9 ps = VBW 300 kHz Mode Auto FFT
TODF
hilips MX40 CH 6 99% Power Bandwidth @1Rm View
Mi[1] 85.86 dBpv
2.4370000 GHz
95 dBph Occ Bw 15.930000000 MHz
o0 dBpv
g o W“‘Hﬂ%w’”ﬂhﬂ%hﬂ "
WJ',}”HT T 0 Uk %n"“
20 dBy ; A | F\;y”‘\h%
75 dBpV IVJIL Tlﬂ“
70 dBpv u\ﬂ
65 dBpv T "k
J AJ‘} \H.n waiing
iy LB Ll e R
55 dBpV
CF 2.437 GHz 1000 pts Span 30.0 MHz
I: J‘ Measuring... i ey T
Dat 12.JUL. 20 11 1:2
7.3.1.3. 802.11b, High Channel - 26
Spectrum ] néf"
Ref Level 100.00 dBpv & RBW 100 kHz
ALt 9 de SWT 37.9 ps = VBW 300 kHz Mode Auto FFT
TODF
hilips MX40 CH 11 99% Power Bandwidth @1Rm View
Mi[1] 85.83 dBpv
2.4619790 GHz
95 dBph Occ Bw 15.900000000 MHz

a0 dBpv

85 depv A nd_}mmﬂhﬂfﬁq h\‘hﬁﬂm"ﬁ'\nm i
a0 daL-"‘ i J)‘h{ = U'l‘\r\'

I3

[i
Vi '4

.'III"MW ..'d“: ) JIIAuMli.IJq]

CF 2.462 GHz 1000 pts Span 30.0 MHz
I: | Measuring... WEREE Ak i
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7. Measurement Data (continued)
7.3. 99% Bandwidth (RSS 210)
7.3.2. Measurement Results: 802.11g

Channel 99% Power

Channel Frequency Bandwidth
(MHz) (MHz)
Low 2412 16.380
Middle 2437 16.410
High 2462 16.350

7.3.2.1. 802.11g, Low Channel — 1
rS|::n=.-ctrun'u ] [@

Ref Level 90.00 dBpY = RBW 100 kHz

le ALL 10 dB & SWT 46.7 ms & VBW 300 kHz Mode Sweep
TODF

IPhilips Mx40 802.11g Ch 1 29% Power Bandwidth @ 1Rm View

mMi[1] 54.65 dBpV
2.4270000 GHz
SO 00.000 dBpy Occ Bw 16.380000000 MHz

FAELY nIJ. [y i‘
A T R, =
Y MWM@W

85 dBpv

80 depv 3

75 dipy

70 dBV de“

-

65 dBpV

60 dBpv &h‘

J
Ihbwmwwl hﬁrd‘hmv ol

g

50 dBpV

CF 2.412 GHz 1000 pts Span 30.0 MHz

- -
r )i | Measuring...  @HNRRENLD W 13133:00

Page 15 of 42

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



* ‘'ompliance @
orldwide [Rcomebrre)
Test Number: 304-11R2 Issue Date: 08/05/2011

7. Measurement Data (continued)
7.3. 99% Bandwidth (RSS 210) (continued)
7.3.2.2. 802.11g, Middle Channel — 6
[ spectrum ] [@

Ref Level 20,00 dBpV ® RBW 100 kHz

jo ALL 10 dB & SWT 46.7 ms & VBW 300 kHz Mode Sweep

TOF

IPhilips M40 802.11g Ch 11 99% Power Bandwidth @ 1Rm View

| mMi[1] 85.03 dBpv
2.4362050 GHz

SO 90.000 dBpy Occ Bw 16.410000000 MHz

o MMWMWWM o)
1 .k { u&r|

75 dipy I] ]

70 dBuv JllJ
65 dBpv y %
&0 dBpv | \Iﬁ
W'W Wﬁluu..w'r |

CF 2.437 GHz 1000 pts Span 30.0 MHz
I: | Measuring... i ey g

50 dBpV

ste: 19.JUL.Z011

7.3.2.3. 802.11g, High Channel - 26
rSpectrum ] @

Ref Level 20.00 dBpv & RBW 100 kHz

js ALL 10 dB & SWT 46.7 ms & VBW 300 kHz Mode Sweep

TOF

IPhilips M40 802.11g Ch 11 99% Power Bandwidth @ 1Rm View

| mMi[1] 84.86 dBpV
2.4645050 GHz

SO 90.000 dBph Occ Bw 16.350000000 MHz

85 dBpv

.
T i M[iﬁl“h}""w MM Ll e
i i NWWMM m\ Nmu WV\MI
(

| o,

70 dBpv ﬂ| \

1 A \
Bosmcpt” m%uﬂ
|

75 dipy

50 dBpV

CF 2.462 GHz 1000 pts Span 30.0 MHz
I: | Measuring... i ey i

ste: 19.JUL.Z011
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CERTIFICATE NUMBER: 1673.01

® A

Test Number: 304-11R2 Issue Date: 08/05/2011

7. Measurement Data (continued)
7.4. Maximum Peak Conducted Output Power (15.247 (b)1(1))

Requirement: The maximum peak conducted output power of the intentional radiator

shall not exceed the following: For systems using digital modulation in

the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1
Watt.

Test Notes: The MX40 Short Range Radio Antenna is not removable; therefore the

output power was determined from the measured field strength using the
following equation:

p- (Exd)®
(30 x G)

P = the power in Watts (power has been converted to milliwatts in the table).
E = the measured maximum field in V/m.

G = the numeric gain of the transmitting antenna over an isotropic radiator.

d = the distance in meters of the field strength measurement.

Resolution Bandwidth : 1 MHz

Video Bandwidth . 3MHz
7.4.1. Measurement Results: 802.11b
8 Output
Peak Field | . Antenna | Output

Channel Frequency Strength Distance it | B FI’_?vmvietr Result

(MHz) (dBuVv/m) (m) (dBi) (mwW) | (mW)
Low 2405 96.87 3.0 1.0 1.16 1000 | Compliant
Middle 2440 97.17 3.0 1.0 1.24 1000 | Compliant
High 2480 96.71 3.0 1.0 1.12 1000 | Compliant

' Taken from the antenna manufacturer's data guide.

Integrated power over the 26 dB BW of the Signal

Integrated Peak Antenna Measured | Output
Frequency Band Field Distance Gain® Output Power
Channel Power Strength Power Limit Result
(MH2) dBm (dBpVv/m) (m) (dBi) | (numeric) (mW) (mW)
Low 2412 1.60 108.60 3.0 1.0 1.259 17.26 1000 | Compliant
Middle 2437 1.60 108.60 3.0 1.0 1.259 17.26 1000 | Compliant
High 2462 1.28 108.28 3.0 1.0 1.259 16.04 1000 | Compliant
" Taken from the antenna manufacturer's data guide.
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Test Number: 304-11R2

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 08/05/2011

7. Measurement Data (continued)
7.4. Maximum Peak Conducted Output Power (15.247 (b) (1)) (continued)
7.4.1.1.802.11b, Low Channel - 1

f Spectrum ]

(=)

Ref Level 102.00
ALt
TDF

dBpyY

15 dB & SWT 100 ms & VBW

@ RBW (6dB) 1 MHz

3 MHz

Mode Auto Sweep

@ 1Pk Max

Mi[1]

105 dBy

102,000 deuv

96.87 dBuV
2.4120000 GHz

100 dBy
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a0 dBpv

85 dbpw

a0 dipy

e

1 J
;waﬁ*"(

70 dBpw
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CF 2.412 GHz
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M1 [ 1

2.412 GHz |
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J

Measuring...

1.60 dBm
TR e

14:42:50

7.4.1.2. 802.11b, Middle Channel — 6

f Spectrum ]

(=)

Ref Level 102.00 dBpY

@ RBW (6dB) 1 MHz
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15 dB & SWT 100 ms & VBW
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Mode Auto Sweep

TOF

@ 1Pk View
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A370000 GHz

N

dBuv
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i
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Lt
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a0 dipy

il

T TEET PR |

8y

ket e
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. Type | Ref | Tre |
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 304-11R2 Issue Date: 08/05/2011
7. Measurement Data (continued)

7.4. Maximum Peak Conducted Output Power (15.247 (b) (1)) (continued)
7.4.1.3. 802.11b, High Channel — 11

Spectrum ] @
Ref Level 102.00 dBpy & RBW (6dB) 1 MHz
Att 15 dB e SWT 100 ms & VBW 3 MHz Mode Auto Sweep
TODF
@ 1Pk View
105 dBy I mMi[1] 96.71 dBuv
R e l.-' 2. 4620000 GHz
100 dBy s il P
g t — »-u_-wu«u..t..\.a’wu._w T
4y f}_;w 'i.-..‘wu‘r
P [Ha,
o0 dBpv .f,' g,
85 dBpv 2 ‘1\\ 5
I Y
80 dBp f,. - B e
J,gnggﬁlbl ol o TIRYTON P bkl
70 depv
65 dBpw
&0 dBpv
CF 2.462 GHz 1000 pts Span 30.0 MHz
M‘?\::zrl ref | Tre | Stimulus | Response |  Function | Function Result |
M1 1 2.462 GHz 96.71 dBpv Band Power 1.28 dBm
b easuring.. @UANNRNAD W m;
7.4.2. Measurement Results: 802.11g
. Output
Peak Field | . Antenna | Output
Channel Frequency Strength Distance Gain® | Power PLci)vmv?tr Result
(MHz) (dBuV/m) (m) (dBi) (mW) | (mW)
Low 2405 95.36 3.0 1.0 0.82 1000 | Compliant
Middle 2440 95.03 3.0 1.0 0.76 1000 | Compliant
High 2480 95.03 3.0 1.0 0.76 1000 | Compliant
! Taken from the antenna manufacturer's data guide.
Integrated power over the 26 dB BW of the Signal
Integrated Peak Antenna Measured | Output
h | Frequency Band Field Distance Gain? Output Power |
Channe Power Strength Power Limit Result
(MHz) dBm (dBpV/m) (m) (dBi) | (numeric) (mW) (mW)
Low 2412 2.30 109.30 3.0 1.0 1.259 20.28 1000 | Compliant
Middle 2437 2.38 109.38 3.0 1.0 1.259 20.66 1000 | Compliant
High 2462 2.87 109.87 3.0 1.0 1.259 23.13 1000 | Compliant

' Taken from the antenna manufacturer's data guide.
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Test Number: 304-11R2

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 08/05/2011

7. Measurement Data (continued)

7.4. Maximum Peak Conducted Output Power (15.247 (b) (1)) (continued)

7.4.2.1. 802.11g, Low Channel - 1

f Spectrum ]

(=)
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7.4.2.2. 802.11g, Middle Channel — 6

f Spectrum ]
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Test Number: 304-11R2 Issue Date: 08/05/2011

7. Measurement Data (continued)
7.4. Maximum Peak Conducted Output Power (15.247 (b) (1)) (continued)
7.4.2.3. 802.11g, High Channel - 11
[ spectrum ] @

Ref Level 102.00 dBpv @ RBW (6dB) 1 MHz
Att 15 dB & SWT 100 ms & VBW 3 MHz Mode Auto Sweep
TOF
@ 1Pk View
105 dBy T I mMi[1] 96.04 dBuv
2.4620000 GHz
102,000 deyv I
100 dey 1
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i di | PRV 1 Vi W 'l WY 2N g J_ T
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L L
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W%&M )J' b s |
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- — —
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Test Number: 304-11R2

7. Measurement Data (continued)
7.5. Operation with directional antenna gains greater than 6 dBi (15.247 (b)(4))

Requirement: 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 FCC Part 15.247, as appropriate, by the amount in dB that the
directional gain of the antenna exceeds 6 dBi..

DUT Status: The MX40 2.4 GHz WLAN Radio utilizes an antenna with 1 dBi peak
antenna gain values and therefore is not affected by this clause.

Issue Date: 08/05/2011

7.6. Transmitter Spurious Radiated Emissions (30 MHz to 40 GHz)
7.6.1. Regulatory Limit: FCC, Part 209, Quasi-Peak

Frequency Range Distance Limit
(MHz) (Meters) (dBpVv/m)
30 to 88 3 40.0
88 to 216 3 43.5
216 to 960 3 46.0
>960 3 54.0
7.6.2. Measurement & Equipment Setup
Test Date: 7/14/2011
Test Engineer: Brian Breault
Site Temperature (°C): 21.3
Relative Humidity (%RH): 31
Frequency Range: 30 MHz to 40 GHz
Measurement Distance: 3 Meters

EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth:

Detector Functions:
Antenna Height:

7.6.3. Test Procedure

120 kHz (30 MHz — 1 GHz)
1 MHz (>1GHz)
300 kHz (30 MHz — 1 GHz)
3 MHz (>1GHz)
Peak, Quasi-Peak, Average
1 to 4 meters

Test measurements were made in accordance with ANSI C63.4-2003, Standard Methods
of Measurement of Radio Noise Emissions from Low-Voltage Electrical and Electronics

Equipment in the Range of 9 kHz to 40 GHz.
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Test Number: 304-11R2

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (30 MHz to 40 GHz)
7.6.4. Spurious Radiated Emissions (30 MHz — 1 GHz) Test Results
7.6.4.1. Measurement Results — Horizontal Polarity

|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 08/05/2011

Test No.: 304-11, Radiated Emissions - Horizontal Polarity FCC Part 209
70
&0
50 Ir
I
40 |
dBpv 4 -
30 - I . -
20
10 T
o
10. 100. 1000.
Frequency Pk Amp QP Amp QP Limit Margin
(MHz) @Buv/im) | @Buvim) | (dBuv/im) (dB) Comments
53.4284 29.99 28.02 40.00 -11.98 | Compliant
81.5222 24.04 13.73 40.00 -26.27 | Compliant
126.1769 33.58 30.06 43.50 -13.44 | Compliant
265.9254 40.22 32.45 46.00 -13.55 | Compliant
691.2044 31.28 27.75 46.00 -18.25 | Compliant
844.7939 34.63 31.21 46.00 -14.79 | Compliant
921.5983 36.69 33.70 46.00 -12.30 | Compliant
7.6.4.2. Measurement Results — Vertical Polarity
Test No.: 304-11, Radiated Emissions - Vertical Polarity FCC Part 209
70
&0
50 Ir
I
40 |
dBpv
30
20
10
o
10. 100. 1000.
Frequency Pk Amp QP Amp QP Limit Margin
(MHz) (@Buv/m) | @Buv/m) | (dBuv/m) (dB) Comments
54.1047 30.64 25.76 40.00 -14.24 | Compliant
265.9592 27.40 15.65 46.00 -30.35 | Compliant
647.9681 30.48 26.69 46.00 -19.31 | Compliant
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Test Number: 304-11R2 Issue Date: 08/05/2011

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (30 MHz to 40 GHz)
7.6.5. Spurious Radiated Emissions (Above 1 GHz) Test Results

There were measurable no transmitter spurious emissions other than the
emissions tabled in section 7.6.6.

7.6.6. Transmitter Spurious Emissions — 802.11b & 802.11g
7.6.6.1. 802.11b, Combined Harmonic Emissions Test Results

Field Strength Limit Margin
Freq. (dBpV/m) (dBpV/m) (dBpV/m) Antenna
(MHz2) Polarity Result
Peak Average Peak | Average Peak Average (HV)
4824.000 54.21 37.25 74.00 54.00 -19.79 -16.75 H Compliant
4874.000 49.07 35.78 74.00 54.00 -24.93 -18.22 \% Compliant
4924.000 53.90 37.92 74.00 54.00 -20.10 -16.08 H Compliant
7311.000 47.07 34.14 74.00 54.00 -26.93 -19.86 V Compliant
7386.000 53.30 40.12 74.00 54.00 -20.70 -13.88 \Y Compliant
12060.000 58.62 45.40 74.00 54.00 -15.38 -8.60 H Compliant
12310.000 48.92 35.19 74.00 54.00 -25.08 -18.81 H Compliant
14472.000 64.55 51.31 74.00 54.00 -9.45 -2.69 H Compliant
19296.000 49.54 36.35 74.00 54.00 -24.46 -17.65 H Compliant
19496.000 58.78 45.48 74.00 54.00 -15.22 -8.52 H Compliant
19696.000 45.14 43.53 74.00 54.00 -28.86 -10.47 V Compliant
22158.000 57.17 44.20 74.00 54.00 -16.83 -9.80 H Compliant
7.6.6.2. 802.11g, Combined Harmonic Emissions Test Results
Field Strength Limit Margin
Freq. (dBuv/m) (dBuv/m) (dBuv/m) Antenna
(MHz) Polarity Result
Peak Average Peak | Average Peak Average G5

4824.000 55.14 36.45 74.00 54.00 -18.86 -17.55 H Compliant
4874.000 49.90 35.88 74.00 54.00 -24.10 -18.12 \% Compliant
4924.000 53.65 36.78 74.00 54.00 -20.35 -17.22 H Compliant
7236.000 0.00 0.00 74.00 54.00 -74.00 -54.00 H Compliant
7311.000 52.93 39.24 74.00 54.00 -21.07 -14.76 \% Compliant
12060.000 58.21 45.33 74.00 54.00 -15.79 -8.67 H Compliant
14472.000 64.12 51.45 74.00 54.00 -9.88 -2.55 H Compliant
19296.000 48.29 35.80 74.00 54.00 -25.71 -18.20 H Compliant
19496.000 50.72 38.68 74.00 54.00 -23.28 -15.32 H Compliant
19696.000 47.88 35.29 74.00 54.00 -26.12 -18.71 \% Compliant
22158.000 56.52 44.23 74.00 54.00 -17.48 -9.77 H Compliant
24620.000 0.00 0.00 74.00 54.00 -74.00 -54.00 \Y Compliant
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Test Number: 304-11R2 Issue Date: 08/05/2011

7. Measurement Data (continued)
7.7. Receiver Spurious Emissions (RSS 213 6.8, RSS-Gen 4.10 & 7.2.3.1)

Requirement:

RSS 213 6.8 - Receiver spurious emissions shall comply with the limits
specified in RSS-Gen.

RSS-Gen 4.10 — Radiated emission measurements are to be performed
using a calibrated open-area test site. As an alternative, the conducted
measurement method may be used when the antenna is detachable. In
such a case, the receiver spurious signal may be measured at the
antenna port. The limits for this measurement were taken from section
6.1:

Freq. Field Strength
(MHz) (LV/m) (dBpv/m)
30-88 100 40
88-216 150 44
216-960 200 46
Above 960 500 54

7.7.1. Receiver Spurious Emissions below 1 GHz, Horizontal

LOG
5
dEg s
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A dEb

UR SE
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L

[F@] 19:93:48 JUL 12, 2811

Fhilipse Mx4@A HWLAM Keceiwer Spurlious Emissions H
ACTY DET: FERAK
MERS DET: PEREK
MKR 3914.2 HMHz
33 .64 dEuWY

REF 47.8 dEul FREAMF OMH

T

i il

ERTAR L— ——"
LT R g it bty ™
J"\.I. hl.lrl HIII
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Test Number: 304-11R2 Issue Date: 08/05/2011

7. Measurement Data (continued)
7.7. Receiver Spurious Emissions (RSS 213 6.8, RSS-Gen 4.10 & 7.2.3.1) (continued)

7.7.2. Receiver Spurious Emissions above 1 GHz, Horizontal

e Agilent  15:20:86 Jul 12, 2011 R T

Philips k¥40 WLAN Revr Spurious Emissions H Mkr1 9.89 GHz
Ref 77 dBp Atten 5 dB 46.26 dBp
Peak
Log
10
dB/
Offst
4.5 A

dB
) ww.r""‘”““

M T e

&

V1 52

S3 FC

A AA

Start 1 GHz Stop 10 GHz
#Res BW 1 MHz #WVBW 3 MHz Sweep 22.55 ms (1001 pts)

7.7.3. Receiver Spurious Emissions below 1 GHz, Vertical

Eﬁi]iE:EB:SE JUL 12, 2811
Fhilipse Mx4A HWLAM Keceiwer Spurlious Emissions W
ACTY DET: FERAK
MERS DET: PEREK
MR 99@.5 MHz
32 .87 dEuW
LOG REF 47.@ dEuW FREAMF OM
5
dE ]
#ATH f
B dB
HﬁJ
UR SE i il
5C FC A L
ACORR |U'v |11’|IiJ b
‘J| .'. d_rl.-1] | } J-rl'll‘l'
A P
START 3JB.B@ MHz STOP 1. ARAAR GHz
L t1F BW 128 kHz RUG BW 200 kH: SHP 909 msec
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Test Number: 304-11R2 Issue Date: 08/05/2011

7. Measurement Data (continued)
7.7. Receiver Spurious Emissions (RSS 213 6.8, RSS-Gen 4.10 & 7.2.3.1) (continued)

7.7.4. Receiver Spurious Emissions above 1 GHz, Vertical

e Agilent  15:17:82 Jul 12, 2011 R T
Philips k#40 WLAN Revr Spurious Emissions W Mkr1 9.89 GHz
Ref 7T dBp Atten 5 dB 46.44 dBpv
Peak
Log
10
dB/
Offst
9.5 p
dB -

i e NN
nmva"MWWWMW

V1 S2
S3 FC
A AA

Start 1 GHz Stop 10 GHz
#Res BW 1 MHz #WVBW 3 MHz Sweep 22.55 ms (1001 pts)
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Test Number: 304-11R2 Issue Date: 08/05/2011

7. Measurement Data (continued)

7.8. Band Edge Measurements

Requirement: 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)).

7.8.1. Lower Band Edge: 802.11b

Lowest Field Strength Band Edge Field Strength -
Channel (dBpv/m) Frequency (dBpv/m) Limit (gré;)m Result
(MHz) (MHz)
Peak Average Peak Average
2405 95.79 2400 56.37 --- >20 dB -39.42 | Compliant
7.8.1.1. Lower Band Edge: 802.11b
e Agilent  09:11:55 Jul 12, 2011 R T
Philips kx40 502.11b WLAN Lower Band Edge Mkr2 2.40000 GHz
Ref 100 dBp Atten 5 dB 56.37 dBp
Log R e e
10
dB/ i
e
T T . Tl
ettt i
Start 2.392 GHz Stop 2.412 GHz
#Res BW 100 kHz VBW 300 kHz #Sweep 10 ms (1001 pts)
Maner Trace Type X, P Amplitude
1 1) Freq 241122 GHz 95.79 4BV
2 12 Freqg 2.40000 GHz S6.37 dBp
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CERTIFICATE NUMBER: 1673.01

Test Number: 304-11R2 Issue Date: 08/05/2011

7. Measurement Data (continued)
7.8. Band Edge Measurements (continued)
7.8.2. Upper Band Edge: 802.11b vs 15.209 Limit

Field Strength Limit Margin
Freq. (dBpv/m) (dBpv/m) (dBuv/m) Result
(MHz)
Peak | Average Peak Average Peak Average
Band Edge | 2483.500 44.88 27.78 74 54 -29.12 -26.22 | Compliant
WorstCase | , a8 095 | 4864 | 29.59 74 54 2536 | -24.41 | Compliant
Out of Band

7.8.2.1. Upper Band Edge: 802.11b

Spectrum | [:%::]
Ref Level 57.00 dBpY & RBW (6dB) 1 MHz
j Attt 5dB & SWT 20 ms & VBW 3 MHz Mode Sweep
Count 100/100 TDF
Philips Mx40 802.11b Upper Band Edge @ 1Pk View@2Av View
P | N - B
e 4 M6[2] 29.59 dBpV
97,000 dBu 2.4880250 GHz
90 depv i Mi[1] 94.98 dBpv
80 dByiv \\\ 2.4633750 GHz
70 dppvist AN
VJ] AL \]1
‘(‘ i \""*\.\ e
50 dBpv t S
) 'ﬂ. R A S,
40 depv M\] gy T T el
e M
30 depy MO, : x
20 dBpy
10 depy
CF 2.4835 GHz 1000 pts Span 50.0 MHz |
|Marker
Type | Ref | Tre | Stimulus | Response | Function Function Result I
M1 1 2.463375 GHz | 94,98 dBpv |
Mz 1 2.4835 GHz | 44,88 dBpv |
M3 | 1 2.488025 GHz | 48.64 dBpv |
M4 2 2.462775 GHz | 66.84 dBpv |
M5 2| 2,4835 GHz | 27.78 dBpv |
Me 2 2.488025 GHz 29.59 dBpvY
— - - P ———————
8 JL J st .'...... “ 12112143 PM
At B0LIULL20LL 1912543
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 304-11R2

7. Measurement Data (continued)

7.8. Band Edge Measurements (continued)
7.8.3. Lower Band Edge: 802.11g

Issue Date: 08/05/2011

Lowest Field Strength Band Edge Field Strength .
Channel (dBpv/m) Frequency (dBpv/m) Limit N(Igg)m Result
(MHz) (MHz)
Peak Average Peak Average
2405 91.98 - 2400 61.48 - >20 dB -30.50 | Compliant

7.8.3.1. Lower Band Edge: 802.11g

Spectrum | anI’x
Ref Level 100.00 dBpv & RBW (6dB) 120 kHz
jo AL 10dB SWT 13.9 ms & VBW 300 kHz Mode Sweep
TOF
@ 1Pk View
| D1[1] -30.50 dB
i S e -10.5100 MHz
—HOE-dBEY—1100.000 dBpy M1[1] 91.98 dBuV
o5 dByiv 2.4 10..1l;r1r| GHz
90 BV ‘ ﬂlf " N}'l. m J.‘“.n}" FW‘U""}
1
85 dBpv #‘Mﬂﬁl‘mﬂ“ {ﬂ
80 dBpv f
75 dBpv Al
70 dBpv |(Mﬂ
65 depv | | ,,'f
F 1|-ﬂ[| m‘
M " MWNMNLTAH,. Jits :]..IJWHJ
T YL L
CF 2.402 GHz 1000 pts Span 20.0 MHz
Marker
Type | Ref | Trc | Stimulus | Response | Function Function Result |
M1 1] 2.41051 GHz | 91.98 dBuV | [
D1 D1 1 -10.51 MHz | -30.50 dB |
M2 1 2.4 GHz 61.48 dBpv
2 —
L 1 ) measuring..  WURRRNAED w6 i
Date: 1F L.2011 16:57:27
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Test Number: 304-11R2 Issue Date: 08/05/2011

7. Measurement Data (continued)
7.8. Band Edge Measurements (continued)
7.8.2. Upper Band Edge: 802.11g vs 15.209 Limit.

Field Strength Limit Margin
) (dBpVv/m) (dBuv/m) (dBuVv/m) Result
(MHz)
Peak Average Peak Average Peak Average
Band Edge | 2483.500 | 51.99 28.02 74 54 -22.01 | -25.98 | Compliant
WorstCase | , a0 305 | 5018 | 28.51 74 54 23.82 | -25.49 | Compliant
Out of Band

7.8.2.1. Upper Band Edge: 802.11¢g

&
=)

Spectrum |

Ref Level 28.00 dBpV ® RBW (6dB) 1 MHz
j Attt 5dB & SWT 20 ms & VBW 3 MHz Mode Sweep
Count 100/100 TDF
Philips Mx40 802.11g Upper Band Edge @ 1Pk View@2Av View
100 dBuv—t - o ‘|E-J‘-| M3[1] 50.18 dBpvV
o] Wlﬁfmw\ 2.4883250 GHz
90 dBpv 1‘1’ Mi[1] 96.71 dBpv

80 dBpv

M 2.4635750 GHz
)

70 dBpV—hr .
ARy Ju WM i e
I@M:y I ""11‘ m%lﬂ{ WM‘“;&.&,,

T LR B T
il
40 dBpv %m LHJLI lu_ﬂ].li T e AN WPV Y s
30 dEl.n‘v i :N.JUJ\-JJ\\WH A - .
20 dBpv
10 depv
CF 2.4835 GHz 1000 pts Span 50.0 MHz |
|Marker
Type | Ref | Tre | Stimulus | Response | Function Function Result I
M1 1) 2.463575 GHz | 96.71 dBpv |
M2 1 2,4835 GHz | 51.99 depv |
M3 1] 2.488325 GHz | 50,18 dBpv |
M4 2] 2.464075 GHz | 63.25 dBpv |
MS 2; 2.4835 GHz | 28.02 dBpv |
¢ Me 2 2.488475 GHz 28,58 dBpv
" . w-
L I | Measuring...  GHENNNRRN e 12:18:7PM 7]
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7. Measurement Data
7.8. Band Edge (15.247 (d), RSS-210 A8.5)
7.8.3. Lower Restricted Band (2310 MHz to 2390 MHz)

4 Agilenf 150824 Aug 1, 2011 R T
Philips W40 WLAN Lower Restricted Band Mkr1 2.33296 GHz
Ref 60 dBu #Atten 5 dB 4467 dBp/
Peak
Log
5
dB/
1
&
ST VR L T LT S PN PR MR e
V1 S2
53 FC
A AA
Start 2.31 GHz Stop 2.39 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 10 ms (1001 pts)
Printer Type is Mone
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7. Measurement Data (continued)

7.9. Power Spectral Density (15.247(e))

Requirement: 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.

Test Note: Reference the equation used in Section 6.4 for determining the power spectral
density (dBm) from the radiated field strength value.

7.9.1. Power Spectral Density: 802.11b

Channel Measured i) Power
ch Value Spectral Limit
annel | Frequency | Frequency Radiated Density (dBm) Result
(e (GHZ) | (gBpvim) | (dBm)
Low 2412 2.4100155 76.42 -19.809 8 Compliant
Middle 2437 2.4394750 77.94 -18.289 8 Compliant
High 2462 2.4612575 73.09 -23.139 8 Compliant
7.9.1.1. 802.11b, Low Channel - 1
e Agilent  10:06:42 Jul 15, 2011 E T
Philips bx40 WLAN Pwr Spectral Density Ch 1 Mkr1 2.4100155 GHz
Ref 80 dBpv Atten 5 dB 76.42 dBuv
Peak 1
Lng | n % [

o [y O T A

T T L T T T T T I

V1 S2

83 FC

A AA

Center 2.409 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 10 kHz #Sweep 500 s (1001 pis)
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7. Measurement Data (continued)
7.9. Power Spectral Density (15.247(e))
7.9.1.2. 802.11b, Middle Channel - 6

Ee Agilent  11:17:42 Jul 15, 2011 R T
Philips MX40 WLAN Pwr Spectral Density Ch B Mkr1 2.4394750 GHz
Ref 80 dBp #Atten 5 dB 77.94 dBpv

Feak

Log "
- Iy
dB/

V1 52

S3 FC

A AA

Center 2.439 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 10 kHz #Sweep 500 s (1001 pts)

7.9.1.3. 802.11b, High Channel — 11

e Agilent  09:24:46 Jul 15, 2011 R T
Philips Wx40 WLAN Pwr Spectral Density Th 11 Mkr1 2.4612575 GHz
Ref 75 dBp Atten 5 dB 73.09 dBpv

- Ly At

V1 S2

S3 FC

A AA

Center 2.461 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 10 kHz #Sweep 500 s (1001 pts)
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Test Number: 304-11R2 Issue Date: 08/05/2011

7. Measurement Data (continued)
7.9. Power Spectral Density (15.247(e))
7.9.2. Power Spectral Density: 802.11g

Channel Measured D) Power
Value Spectral Limit
Channel | Frequency | Frequency Radiated Density (dBm) Result
(&) CH2) | @Buvim) |  (dBm)
Low 2412 2.4045263 72.36 -23.869 8 Compliant
Middle 2437 2.4324603 73.93 -22.299 8 Compliant
High 2462 2.4637158 74.74 -21.489 8 Compliant

7.9.2.1. 802.11g, Low Channel - 1
Fopeern ) &

Ref Level 75.00 dBpv & RBW 3 kHz
j& Att 10 dB & SWT 500 s & VBW 10 kHz Mode Sweep
TOF
@ 1Pk View
| mMi[1] 72.36 dBpV
2.40452630 GHz
7S-dBid—{7F 000 dBuy
T . .
70 dBuv ll'
uﬁmw Tl btk ]
a0 dBpv T
55 dBpv
S0 dBuv
45 dBpv
40 dBpv
35 dBpv
CF 2.405085 GHz 1000 pts Span 1.5 MHz
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1 2.4045263 GHz 72.36 dBpv
S— m
bl "
: JL | Measuring...  GEENNECHD W6 1423
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7. Measurement Data (continued)
7.9. Power Spectral Density (15.247(e))
7.9.2.2. 802.11g, Middle Channel - 6
[ spectrum ] (@’]

Ref Level 75.00 dBpv & RBW 3 kHz

e ALL 10 dB & SWT 500 s & VBW 10 kHz Mode Sweep
TODF
@ 1Pk View

| mMi[1] 73.93 dBuv
2.432450)30 GHz
dBte—175.000 dBu ;

I 0 dBuV | L4 4

60 dBpV

55 dBpV

S0 dBpv

45 dBpv

40 dBuv

35 dBpv

CF 2.431825 G_Hz 1000 pts Span 1.5 MHz
(Marker |

. Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1 2.4324603 GHz | 73.93 dBpv |

J-: ] Measuring... il;:;;;s = 10:34:35

7.9.2.3. 802.11g, High Channel — 11

—
Spectrum ] o
Ref Level 80.00 depv @ RBW 3 kHz

ALt 0 dE & SWT 500 s & VBW 10 kHz Mode Auto Sweep
TOF
@ 1Pk View

mMi[1] 74.74 dBpv

2.46371580 GHz
-80-de——80.000 dBy

75 dBpV

o9, ) SR . PR ¥ .In PP 1 VI P P
NI AL T AN O GV

g & !l| WY k& ¥ i

60 dBpV

55 dBpv

S0 dBpv

45 dBpv

40 dBpv

CF 2.4634885 GHz 1000 pts Sgun 1.5 MHL
(Marker ]

. Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1 2.4637158 GHz | 74.74 dBpV |

JT_ ] Measuﬂna;.. w“m _a in’.ulgu"u“
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Test Number: 304-11R2

7. Measurement Data (continued)

7.10. Public Exposure to Radio Frequency Energy Levels (15.247(i) (1.1307 (b)(1))
RSS-GEN 5.5, RSS 102

|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 08/05/2011

DUT
ilPE DUT Output | Apienna Power Density Limit
Channel Distance Power .
Gain (mW/cm2) Result
Frequency (cm) (dBm) (dBi)
(mW/icm2) | (W/m2)
(1) (2 (3) 4 ©)]
2412 25 0.64 1.0 0.01858 0.18579 1 Compliant
2437 25 0.94 1.0 0.01991 0.19908 1 Compliant
2462 25 0.48 1.0 0.01791 0.17907 1 Compliant
2412 25 12.37 1.0 0.27671 2.76714 1 Compliant
2437 25 12.37 1.0 0.27671 2.76714 1 Compliant
2462 25 12.05 1.0 0.25706 2.57058 1 Compliant
2412 25 -0.87 1.0 0.01312 0.13123 1 Compliant
2437 25 -1.20 1.0 0.01216 0.12163 1 Compliant
2462 25 -1.20 1.0 0.01216 0.12163 1 Compliant
2412 25 13.07 1.0 0.32511 3.25111 1 Compliant
2437 25 13.15 1.0 0.33116 3.31155 1 Compliant
2462 2.5 13.64 1.0 0.37071 3.70708 1 Compliant

Note: 802.11b and 802.11g analyzed with both energy in a 1 MHz RBW and integrated 26 dB BW power.

OP + AG

PD = (4 x T xd?

e PD = Power Density (mW/cm?)
OP = DUT Output Power (dBm)
e AG=DUT Antenna Gain (dBi)
e d = MPE Distance (cm)

Reference CFR 2.1093(b): For purposes of this section, a portable device is defined as a transmitting
1. device designed to be used so that the radiating structure(s) of the device is/are within 2.5 centimeters
of the body of the user.

Section 7.4 of this test report.
Data supplied by the client. Antenna specification data of worst case antenna used by the DUT.
Power density is calculated from field strength measurement and antenna gain.

Reference CFR 1.1310, Table 1: Limits for Maximum Permissible Exposure (MPE), Section (B): Limits
for General Population/Uncontrolled Exposure.

o kb wbd
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Test Number: 304-11R2
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|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 08/05/2011

7. Measurement Data (continued)

7.10. Public Exposure to Radio Frequency Energy Levels (15.247(i) (1.1307 (b)(1))
RSS-GEN 5.5, RSS 102 (cont.)

The calculated output power can be referenced in column 6 of the table below.
The calculated peak output power is lower than the 24.37 mW requirement for
performing SAR testing using the formula: 60 / F (GHz).

Frequency Peak Field Distance Ante.nI;I_]a Mgi?; l:?d Av-(relrrgg ed

Channel Strength el Power Power

(MH2) (dBpv/m) (m) (dBi) (mW) (mW)
Low 2412.0 96.87 3.0 1.0 1.16 0.0000059
Mid 2437.0 97.17 3.0 1.0 1.24 0.0000063
High 2462.0 96.71 3.0 1.0 1.12 0.0000057
Low 2412.0 108.60 3.0 1.0 17.26 0.0000873
Mid 2437.0 108.60 3.0 1.0 17.26 0.0000873
High 2462.0 108.28 3.0 1.0 16.04 0.0000811
Low 2412.0 95.36 3.0 1.0 0.82 0.0000041
Mid 2437.0 95.03 3.0 1.0 0.76 0.0000038
High 2462.0 95.03 3.0 1.0 0.76 0.0000038
Low 2412.0 109.30 3.0 1.0 20.28 0.0001026
Mid 2437.0 109.38 3.0 1.0 20.66 0.0001045
High 2462.0 109.87 3.0 1.0 23.13 0.0001170

"Taken from the antenna manufacture's data guide.

RSS-102 Section 2.5, 2.5.1 & 2.5.2 Requirements:

2.5 - All transmitters are exempt from routine SAR and RF exposure evaluations provided that
output power complies with the power levels of sections 2.5.1 or 2.5.2. If the equipment
under test (EUT) meets the requirements of sections 2.5.1 or 2.5.2, applicants are only
required to submit a properly signed declaration of compliance (see Annex C).

2.5.1 - SAR evaluation is required if the separation distance between the user and the radiating
element of the device is less than or equal to 20 cm, except when the device operates as
follows:

e above 2.2 GHz and up to 3 GHz inclusively, and with output power (i.e. the higher of
the conducted or radiated (e.i.r.p.) source-based, time-averaged output power) that is
less than or equal to 20 mW for general public use and 100 mW for controlled use

2.5.2 - RF exposure evaluation is required if the separation distance between the user and the
device’s radiating element is greater than 20 cm, except when the device operates as
follows:

e at or above 1.5 GHz and the maximum EIRP of the device is equal to or less than 5 W.
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7. Measurement Data (continued)

7.10. Public Exposure to Radio Frequency Energy Levels (15.247(i) (1.1307 (b)(1))
RSS-GEN 5.5, RSS 102 (continued)

Time Average Reduction = 20 log4, (.225 ms / 100 ms) = -52.96 dB.
7.10.1 Determination of time averaged output power — 1 Pulse per 100 ms period.

15 JE:47Y JUL 13 Eﬂli Fulses per 1HHms
@ JB4-11 Philips 2.4 GHz BBEZ.11 Ch 1
ARCTY DET: FERK
MERS DET: FERK RALG
LOG REF 1BB. B dEuW FRERMF 0OM
5
dB~
HATH
3@ dE

WA 5B Pt .al'l...al.}.mmmw,«vjpuh P T mm"llln.i..l.um el f e b ]

K 1w LT e L | 1 T =R L Rt AT il e it B

SCFS
RCORR
CEMTER £.412BB@ GH=z SFAN B Hz
L t1F BH {. B MH=z #RAUG EBH 3 MHz ESHP 1BR msec

7.10.2 Determination of time averaged output power — Pulse width = 225 ps.

@ 159:594:31 JUL 13 Eﬂil Fulse Width 225us
J@Y-11 Philips 2. GHz BBc.11 Ch 1
ARCTY OET: FERK
MERS DET: FERK RUG
NMEEa 225,88 usec

3 dB

LOG  REF 10B.@ dBEuU PREAMP ON
5
dB s
HATH
3@ dB .
UR G e oL b s ot ot tng
SC FC
ACORR
CEMTER C.4Y1cBAB CHz SFAM @ Hrz

L #1F BW 1.0 MHz #AUG BM 3 MHz tSHF 15.0 msec
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8. Test Setup Photographs
8.1. Radiated Emissions Front:
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Test Number: 304-11R2 Issue Date: 08/05/2011

8. Test Setup Photographs
8.2. Radiated Emissions Rear:
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9. Test Site Description
Compliance Worldwide is located at 357 Main Street in Sandown, New Hampshire. The test
sites at Compliance Worldwide are used for conducted and radiated emissions testing in
accordance with Federal Communications Commission (FCC) and Industry Canada
standards. A description of the test sites is on file with the FCC (registration number 96392)
and Industry Canada (file number IC 3023A-1).

The radiated emissions test site is a 3 and 10 meter enclosed open area test site (OATS).
Personnel, support equipment and test equipment are located in the basement beneath the
OATS ground plane.

The conducted emissions site is part of a 16' x 20' x 12' ferrite tile chamber and uses one of
the walls for the vertical ground plane required by EN 55022.

Both sites are designed to test products or systems 1.5 meter W x 1.5 meter L x 2.0 meter
H, floor standing or table top.
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