CCS

FCC CFR47 PART 15 SUBPART C
INDUSTRY CANADA RSS-210 ISSUE 7

CERTIFICATION TEST REPORT
FOR
802.11n-BT COMBO CARD
MODEL NUMBER: AR5B195

FCC ID: PPD-AR5B195
IC: 4104A-AR5B195

REPORT NUMBER: 09U12738-2, Revision B
ISSUE DATE: OCTOBER 06, 2009

Prepared for
ATHEROS COMMUNICATIONS, INC.
5480 GREAT AMERICA PARKWAY
SANTA CLARA, CA 95054, U.S.A.

Prepared by
COMPLIANCE CERTIFICATION SERVICES
47173 BENICIA STREET
FREMONT, CA 94538, U.S.A.
TEL: (510) 771-1000
FAX: (510) 661-0888

NVIAD

NVLAP LAB CODE 200065-0



REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

Revision History

Issue
Rev. Date Revisions Revised By
- 09/23/09 Initial Issue T. Chan
A 10/01/09 Corrected IC # T. Chan
B 10/06/09 Addressed TCB Questions On Section 9.4 & 9.5 T. Chan

Page 2 of 111

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009

FCC ID: PPD-AR5B195 IC: 4104A-AR5B195
TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ...t rr e rsmcss s e s e e s e s mms s s s e s 5
2. TEST METHODOLOGY .....ooiiiiiiiciiiiiiirricesssss s s s s s s snessssss s s s e s s snmnsssssssessssnnmsssssssssennsnnnnsnssnnns 6
3. FACILITIES AND ACCREDITATION.......cennnnnsnnnnnssnsssnn s snsssnssssnsssssssnssnnnes 6
4. CALIBRATION AND UNCERTAINTY ...oiiicciiiriirirrceecss s s s s s s mssssssss s s e s e s s mmm s s s s e s s s nmmmnsnnnns 6
4.1. MEASURING INSTRUMENT CALIBRATION......ccooeeeeeeeeeeeeeeette ettt 6
4.2. SAMPLE CALCULATION. ... 6
4.3. MEASUREMENT UNCERTAINTY oottt 6
5. EQUIPMENT UNDER TEST ....cooiiciiiiiiiirritceecis s s s e s e semsssss s s s e s s e s nmss s s s s s s s e s nmmmssssnsssessnnnnnns 7
5.1. DESCRIPTION OF EUT oeeeeeeeeeeeeeeeeeeeeeeeeeeeeteeeeetttetaattsaaasaaasssssssssssssssssssssssssssssssssnnns 7
5.2. MAXIMUM QUTPUT POWER. ......coooeeeeeeeeeeeeeeeeeeeeeeeeeeeteeeetetaaaesssessssssssssssssssssssssssssnnns 7
5.3. DESCRIPTION OF AVAILABLE ANTENNAS. ...ttt 7
5.4. SOFTWARE AND FIRMWARE ...ttt ia e 7
5.5. WORST-CASE CONFIGURATION AND MODE ..........ooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeevessansannns 8
5.6. DESCRIPTION OF TEST SETUP....ooooeeeeeeeeeeeeeeeeeeeeeeeeeeteeeeetteeeeeaseasaaasssssssassssssnnns 9
6. TEST AND MEASUREMENT EQUIPMENT ... st s e s e s nmmn s e e 11
7. DUAL ANTENNA CONFIGURATION TEST RESULTS.......coereeeeeeceeeeeeeeeeeeeeeeeeeeenenes 12
7.1. BASIC DATA RATE GFSK MODULATION.........ccooeveeeeiiiiiiiiiiieieieiieeiieeeieieaaaaa 12
7.1.1 20 dB AND 99% BANDWIDTH........uciiiiiiiiecce et 12
7.1.2 HOPPING FREQUENCY SEPARATION ....cooiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee e 17
71.3 NUMBER OF HOPPING CHANNELS.........coo i 19
714 AVERAGE TIME OF OCCUPANCY ...ttt 22
7.1.5 OUTPUT POWER ..., 26
7.1.6 AVERAGE POWER ..ottt as et aaasenassnnsennesnnnsnne 29
71.7. CONDUCTED SPURIOUS EMISSIONS ... 30

7.2. ENHANCED DATA RATE 8PSK MODULATION. ...t 35
7.2.1. 20 dB AND 99% BANDWIDTH.......ccoooiiiiie e, 35
7.2.2. HOPPING FREQUENCY SEPARATION ......coiiiiiiicce e 40
7.2.3. NUMBER OF HOPPING CHANNELS.........coo et 42
7.2.4. AVERAGE TIME OF OCCUPANCY .....outiiiiiiiiiiiiietiierieesiseeiresrresirererssrrss ... 45
7.2.5. OUTPUT POWER ..., 49
7.2.6. AVERAGE POWER ...ttt e et e 52
7.2.7. CONDUCTED SPURIOUS EMISSIONS. ... 53

8. SINGLE ANTENNA CONFIGURATION TEST RESULTS.......eeeeeeeeceececeeeeeeeeeeeenneenee 58
8.1. ENHANCED DATA RATE 8PSK MODULATION (WORST CASE) ......ccccoovvvvveeee 58
8.1.1. 20 dB AND 99% BANDWIDTH........uciiiiiiiiecee et 58
8.1.2. HOPPING FREQUENCY SEPARATION ....cooiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 62
8.1.3. NUMBER OF HOPPING CHANNELS.........coo e 64
8.14. AVERAGE TIME OF OCCUPANCY ... 69

Page 3 of 111
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009

FCC ID: PPD-AR5B195 IC: 4104A-AR5B195
8.1.5. OUTPUT POWER ... .o 73
8.1.6. AVERAGE POWER ... 7
8.1.7. CONDUCTED SPURIOUS EMISSIONS.........coooiiiiiiiiieeeiiee e 78

9. RADIATED TEST RESULTS ...t ssss s ssss s s sass s s sans e 83

9.1, LIMITS AND PROCEDURE ... 83
9.2. DUAL ANTENNA TRANSMITTER ABOVE 1 GHZ .....c.ooveeieeeeeeeeee 84
9.21. BASIC DATA RATE GFSK MODULATION......ccoiiiiiiiiiiiiie e 84
9.2.2. ENHANCED DATA RATE 8PSK MODULATION ......oooiiiiiie e 89
9.3.  SINGLE ANTENNA TRANSMITTER ABOVE 1 GHzZ.......coceieeeeeeeeeee 94
9.3.1. ENHANCED DATA RATE 8PSK MODULATION (WORST CASE) .......cccccee....e. 94
9.4. RECEIVER ABOVE 1 GHz (DUAL ANTENNA CONFIGURATION) ......ccccoovvivvcunnnn. 99
9.5. WORST-CASE BELOW 1 GHz (DUAL ANTENNA CONFIGURATION) .................. 100

10. AC POWER LINE CONDUCTED EMISSIONS .........cccociiiimiimninsinsss e 101

11. MAXIMUM PERMISSIBLE EXPOSURE ...t 105

12. SETUP PHOTOS ...ttt as s as s s s 109

Page 4 of 111

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ATHEROS COMMUNICATION, INC
5480 GREAT AMERICA PARKWAY
SANTA CLARA, CA 95054 USA

EUT DESCRIPTION: 802.11n-BT COMBO CARD
MODEL: AR5B195
SERIAL NUMBER: WB-195DA-040-D1090 (Dual Antenna configuration);
WB-195SA-140-D1163 (Single Antenna configuration)
DATE TESTED: AUGUST 27-SEPTEMBER 01, 2009
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 7 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 2 Pass

Compliance Certification Services, Inc. (CCS) tested the above equipment in accordance with
the requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by CCS will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of any government.

Approved & Released For CCS By: Tested By:
AW o
THU CHAN CHIN PANG
EMC MANAGER EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN lIssue 2, and RSS-210 Issue 7.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 4.94 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an 802.11n-BT Combo Card with dual and single antenna configuration.

The radio module is manufactured by Atheros Communications, Inc.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Dual Antenna Port
Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 248 1.77
2402 - 2480 Enhanced 8PSK 4.21 2.64
Singlel Antenna Port (Test Worst Case Modulation)
Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK Same Power as Dual Antenna Configuration
2402 - 2480 Enhanced 8PSK 4.61 | 2.89

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PIFA antenna with 800mm cable length and maximum peak gain of 3.62
dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed in the host support equipment during testing was AR5B195BT

The test utility software used during testing was BtUSB_V1_0_B7.
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5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power.

The worst-case data rate for each mode is determined to be as follows, based on input from the
manufacturer of the radio:

All final tests in the GFSK mode were made at 1 Mb/s.

All final tests in the 8PSK mode were made at 3 Mb/s.

For radiated emissions below 1 GHz, the channel with highest power was used; this was
determined to be high Channel for EDR mode, at a data rate of 3 Mbps.

There are two types of radio module under test, Dual antenna configuration and Single antenna
configuration

From the results of dual antenna configuration, 8PSK has the highest power; therefore, single
antenna card is tested at the worst case.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
Laptop Lenovo 769 L3-BA653 DoC

AC Adapter Lenovo 4275008 11S92P1156Z1ZDXN7CR2AD DoC

/0 CABLES
/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports

1 AC 1 UsS 115V Un-shielded 2m No

2 DC 1 DC Un-shielded 2m No
TEST SETUP

The EUT is installed in a host laptop computer via an extended card during the tests. Test
software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

AC Adapter

115VAC/ 60Hz
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 06/01/10
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01016 01/14/10
Preamplifier, 26.5 GHz Agilent / HP 8449B C01063 02/04/10
Antenna, Horn, 18 GHz EMCO 3115 C00783 01/29/10
Preamplifier, 1300 MHz Agilent / HP 8447D C00778 12/16/09
Peak / Average Power Sensor Agilent / HP E9327A C00964 12/07/09
Peak Power Meter Agilent / HP E4416A C00963 12/04/09
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 NO02685 CNR
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7. DUAL ANTENNA CONFIGURATION TEST RESULTS

7.1. BASIC DATA RATE GFSK MODULATION

7.1.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 872.959 855.9096
Middle 2441 877.939 842.9088
High 2480 871.094 858.0003
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99% BANDWIDTH
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BANDWIDTH HIGH CH
- Agilent 14:22:22 Aug 31, 2009 RL | Sweep |

| [ sweep Time
Ch Freq 2.43 GHz Trig  Free 20.00 ms

Occupied Bandwidth | | Auto Ilar

| Sweep
Single Cont

Ref 10 dBm Atten 10 dB Auto Swieep
#Samp

Time
|1.';)g - Ry Marrm Accy

dB/ Gate
Offst

11 bl
dB

[ Gate Setup 4
Center 2.480 000 GHz Span 3 MHz

#Res BW 30 kHz #WBW 100 kHz Sweep 20 ms (601 pts)
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Occupied Bandwidth Occ BW % Pwr 99.00 % E01

858.0003 kHz xdB 260048

Transmit Freq Error 9.556 kHz
% dB Bandwidth 1.101 MHz*
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20dB BANDWIDTH
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BANDWIDTH HIGH CH
e Agilent 14:31:49 Aug 31, 2009 RL | Swieep |

| [ sweep Time
Ch Freq 2.43 GHz Trig  Free 3.200 ms

Occupied Bandwidth | | Auto Ilar

| Sweep
Single Cont

Ref 10 dBm Atten 10 dB Auto Swieep
#Peak

Time
:—39 NE Marrm Accy
dB/ I Gate
e o

dB

Gate Setup Y

Center 2.480 000 GHz Span 3 MHz
#Res BW 30 kHz #WBW 100 kHz Sweep 3.2 ms (601 p1s)

- - Points
Occupied Bandwidth Occ BW % Pwr 99.00 % E01

828.3252 kHz xdB  -20.00dB

Transmit Freq Error 9616 kHz
% dB Bandwidth 871.094 kHz
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7.1.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 100 kHz. The sweep time is coupled.

RESULTS
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HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
- Agilent 15:52:45 Aug 31, 2009 RL | larker |

& Mikrl 1.000 MHz
Ref 10 dBm Atten 10 dB n03de || Select Marker
#Peak |
Log ¢
10
dB/

Delta Fair
(Tracking Ref)
Ref

S1 M2 Span Pair
S3 FC Span Center
AA

of):
=50k
#Swp

Center 2.465 500 GHz Span 5 MHz
#Res BW 100 kHz #WBW 100 kHz Sweep 1 ms {601 pts)
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7.1.3. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is setto a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

79 Channels observed.
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
i Agilent 15:48:52 Aug 31,2009 RL [ Marker |

Select Marker
1 2 3 4

Ref 10 dBm Atten 10 dB
#Peak

Marker Trace
Auto 1 2 3

Readout ||
Fraguency

Marker Table
LgAv On Off

S1 M2
S3 FC Marker All Off

AA

of):
FTun
#Swp

Start 2.390 00 GHz Stop 2.490 00 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)
W Agilent 15:49:25 Aug 31, 2009 RL [ Trace |

Trace

Ref 10 dBm Atten 10 dB 5 3

#Peak ‘
Log

10
dB/
OHfst
11
dB Max Hold

Clear Write

LyAv lin Hold

S1 M2
83 FC
A
of):
FTun
#Swp

Start 2.390 00 GHz Stop 2.430 00 GHz
#Res BW 100 kHz #WBW 1 MHz Sweep 3.72 ms (601 pts)
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
% Agilent 15:50:00 Aug 31, 2008 RL [ Trace |

Ref 10 dBm Atten 10 dB Trace
#Peak ‘ 2 3
Log

Clear Write

Mlax Hold

lin Hold

S1 M2
§3 FC
A4
of):
FTun
#Swp

Start 2.430 00 GHz Stop 2.460 00 GHz
#Res BW 100 kHz #VBW 1 MHz Sweep 2.8 ms (601 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
i Agilent 15:50:26 Aug 31, 2009 RL [ Trace '

Ref 10 dBm Atten 10 dB Trace
4P eak ‘ ‘ 2 2
Log

10
dB/
Offst
11
dB han Hold

Clear Write

LyAv lin Hold

S1 M2
S3 FC

AA
of): |
FTun Stop

#swp |1 2.490000000 GHz

Start 2.460 00 GHz Stop 2.490 00 GHz
#Res BW 100 kHz #WBW 1 MHz Sweep 2.8 ms (601 pts)
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

7.1.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS
GFSK Mode
DH Packet | Pulse | Number of | Average | Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.3917 35 0.137 0.4 0.263
DH3 1.667 18 0.300 0.4 0.100
DH5 2.918 12 0.350 0.4 0.050
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE:

OCTOBER 06, 2009
IC: 4104A-AR5B195

H1

PULSE WIDTH

PULSE WIDTH

o Agllent 16:00:18 Aug 31, 2009

RL

larker

Ref 10 dBm Atten 10 dB

A Mkrl 3917 ps
10.59 dB

#Peak

LgAv

Select Marler
1 2 3 4

Delta

Delta Pair
(Tracking Ref)
Ref A

S1 WA
S3 VY

AR
off):

FTun

Center 2.441 000 GHz

Res BW 1 MHz #VBW 1 MHz

Span 0 Hz
Sweep 5 ms {601 pts)

Span Pair

Span Center

Off

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

e Agilent 1600554 Aug 31, 2009

hWlarler

Ref 10 dBm Atten 10 dB

Select Marker

#Peak

2 3

Marker Trace
1 2 3

Readaout ||
Frequency

S1 M2
S3 FS

Marker Table
Cn Off

AA

off):
FTun

Center 2.441 000 GHz

Res BW 1 MHz #VBW 1 MHz

Span 0 Hz~
Sweep 3.16 s (601 pts)

hlarkar All Off
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE:

OCTOBER 06, 2009
IC: 4104A-AR5B195

H3

PULSE WIDTH

PULSE WIDTH

o Agllent 16:03:12 Aug 31, 2009

RL

larker

Ref 10 dBm

Atten 10 dB

A Mkrl 1.867 ms
-25.45 dB

#Peak

LgAv

Select Marler
1 2 3 4

Delta

Delta Pair
(Tracking Ref)
Ref A

S1 WA
S3 VY

AR
off):

FTun

Center 2.441 000 GHz
Res BW 300 kHz

ZVBW 300 kHz

Span 0 Hz

Sweep 10 ms (601 pts)

Span Pair

Span Center

Off

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

3 Agilent 16:04:27 Aug 31,2009

Ref 10 dBm

Atten 10 dB

#Peak

2 3

Clear Wyrite

Mlae Hold

tin Hold

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz®
Sweep 3.16 s (601 pts)

Page 24 of 111

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701C

TEL: (510) 771-1000
This report shall not be reproduced except in full, without the written approval of CCS.

FAX: (510) 661-0888



REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE:

OCTOBER 06, 2009
IC: 4104A-AR5B195

H5

PULSE WIDTH

PULSE WIDTH

o Agllent 15:57:.08 Aug 31, 2009

RL

larker

Ref 10 dBm Atten 10 dB

A Mkrl 2918 ms
-5.91 dB

#Peak

Select Marler
1 2 3 4

Delta

Delta Pair
(Tracking Ref)
Ref A

Center 2.441 000 GHz

Res BW 100 kHz ZVBW 100 kHz

Span 0 Hz

Sweep 7.68 ms (601 pts)

Span Pair

Span Center

Off

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

W Agilent 15:59:18 Aug 31, 2009

Ref 10 dBm Atten 10 dB

#Peak

Center 2.441 000 GHz

Res BW 1 MHz #VBW 1 MHz

Span 0 Hz®
Sweep 3.16 s (601 pts)

2 3

Clear Wyrite

Mlae Hold

tin Hold
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

7.1.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)
RSS-210 Issue 7 Clause A8.4

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 2.09 30 -27.91
Middle 2441 2.39 30 -27.61
High 2480 248 30 -27.52
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

OUTPUT POWER

PEAK POWER LOW CH
- Agilent

R T

03127358
Ref 11 dBm
Peak

#Aftten 5 dB

1

///L\\

Center 2.402 GHz
#Res BW 3 MHz

VBW 3 MHz

Mkr1 2.401800 GHz
2.09 dBm

Center Freq
2 40200000 GHz

2.40700

1.00000
uto

Freq Offset
0.00000000 Hz

Sign
On

Span 10 MHz

Sweep 6 ms (601 pts) Log

PEAK POWER MID CH
5 Agilent

R T

0au273a
Ref 11 dBm
Peak

#htten 5 dB

1

Center 2.441 GHz
#Res BW 3 MHz

VBW 3 MHz

//J\\

Sweep 6 ms (601 pts)

Mkr1 2.441083 GHz
2.386 dBm

Center Freq
2 44100000 GHz

Sta

CF Step
00000000 MHz
a

1
ut

Freqg

0.00000000 Hz

Signal Track

On

S 10 MH
pan z Log
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Start Fraq
2 39700000 GHz

Stop Freg

Scale Type

243600000 GHz

Stop Freg
2 44600000 GHz

Scale Type

I'FrequhanneI

000 GHz

CF Step
000 MHz
Ilan

al Track
Off

Lin

|| Frag/Channel

rtFreqg

Iilan

Offset

Off

Lin

COMPLIANCE CERTIFICATION SERVICES
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701C
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009

IC: 4104A-AR5B195

PEAK POWER HIGH CH
- Agilent

R T

03127358
Ref 11 dBm
Peak

#Aftten 5 dB

Center 2.48 GHz
#Res BW 3 MHz

1

//L\ L

VBW 3 MHz

Mkr1 2.479800 GHz
2.484 dBm

Center Freq
2 48000000 GHz

uto

Freq Offset
0.00000000 Hz

Signal Track

On

Span 10 MHz

Sweep 6 ms (601 pts) Log
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REPORT NO: 09U12738-2B

FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009

IC: 4104A-AR5B195

7.1.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 1.76
Middle 2441 2.05
High 2480 2.17
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

7.1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

e Agilent 14:35:12 Aug 31, 2009

RL

| Display |

Ref 10 dBm Atten 10 dB

Mkr1 2.402 183 GHz
1.79 dBm

#Peak

dBm

LgAv

‘ Full Screen

Display Line
-18.21 dBm
On Off

|

S1 V2
S3 FC

AA

of):
=50k

#Swp

Center 2.400 000 GHz
ZRes BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Active Fctn
Position 4
Bottom

‘ Title ¥

Preferences *

LOW CHANNEL SPURIOUS

W Agilent 14:37:37 Aug 31, 2009

RL

Marker

Ref 10 dBm Atten 10 dB

Mkr2 4.79 GHz
-33.55 dBm

#Peak

Select Marker
1 2 3 4

Log

Marker Trace
Auto 1 2 03

Readout ||
Fraguency

dBm

LgAv

Marler Table
On Off

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

il arke r Trace
1 i3]
2 3]

iz
250 MHz
478 GHz

Amplitude
-61.69 dBm
-53.55 dBm

Wlarker All Off
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

e Agilent 14:39:13 Aug 31, 2009

RL

| Display |

Ref 10 dBm Atten 10 dB

Mkr1 2.440 850 GHz
1.91 dBm

#Peak

dBm

LgAv

‘ Full Screen

Display Line
-18.09 dBm
On Off

|

S1 V2
S3 FC

AA

of):
=50k

#Swp

Center 2.441 000 GHz
ZRes BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Active Fctn
Position 4
Bottom

‘ Title ¥

Preferences *

MID CHANNEL SPURIOUS

% Agilent 14:40:00 Aug 31, 2009

RL

Marker

Ref 10 dBm Atten 10 dB

Mkr2 4.88 GHz
-50.39 dBm

#Peak

Select Marker
1 2 3 4

Log

Marker Trace
Auto 1 2 03

Readout ||
Fraguency

dBm

LgAv

Marler Table
On Off

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

" Stop 26.00 GHz
Sweep 2.482 s (601 pts)

il arke r Trace
1 i3]
2 3]

iz
900 MHz
455 GHz

Amplitude
-61.75% dBm
-50.39 dBm

Wlarker All Off
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

e Agilent 14:41:26 Aug 31, 2009

RL

| Display |

Ref 10 dBm Atten 10 dB

Mkr1 2.481 167 GHz
2.02 dBm

#Peak
&

dBm

LgAv

‘ Full Screen

Display Line
-17.98 dBm
On Off

|

S1 V2
S3 FC

AA

of):
=50k

#Swp

Center 2.483 500 GHz
ZRes BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Active Fctn
Position 4
Bottom

‘ Title ¥

Preferences *

HIGH CHANNEL SPURIOUS

W Agilent 14:42:28 Aug 31, 2009

RL

Marker

Ref 10 dBm Atten 10 dB

Mkr2 4.96 GHz
47.21 dBm

#Peak

Select Marker
1 2 3 4

Log

Marker Trace
Auto 1 2 03

Readout ||
Fraguency

dBm

LgAv

Marler Table
On Off

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

il arke r Trace
1 i3]
2 3]

iz
900 MHz
496 GHz

Amplitude
-61.44 dBm
-47.21 dBm

Wlarker All Off
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
it Agilent 15:5405 Aug 31, 2009 RL [ Display |

Mkr1 2.403 967 GHz
Ref 10 dBm Atten 10 dB 1.36 dBm Full Screen
#Peak !

4 - -
Display Line
-18.64 dBm
On Off

(IB;ll LirmitsH
Lghv imits

S1 V2 Active Fctn
S3 FC Position 4
AL Bottom

of):
=50k ‘ Title
#Swp

Center 2.400 000 GHz Span 10 MHz || Preferences  *
#Res BW 100 kHz #VBW 100 kHz Sweep 1.24 ms {601 pts)

HIGH BANDEDGE WITH HOPPING ON
i Agllent 155452 Aug 31,2009 RL [__Display |

Mkr1 2.478 850 GHz
Ref 10 dBm Atten 10 dB 1.88 dBm Full Screen
#Peak

Log ¢ ” ”
10 Display Line
dB/ -18.12 dBm

On Off

dBm Lirmits*
1mits
LgAv

S1 2 Active Fcin
$3 FC Fosition 4
AA Bottom

of):

=50k Title ¥
#Swp

Center 2.483 500 GHz Span 10 MHz ‘ Preferences *+
#Res BW 100 kHz #WBW 100 kHz Sweep 1.24 ms {601 pts)

Page 34 of 111

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 09U12738-2B

FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009

IC: 4104A-AR5B195

7.2,

7.2.1. 20 dB AND 99% BANDWIDTH

LIMIT

ENHANCED DATA RATE 8PSK MODULATION

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20

dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.300 1.1933
Middle 2441 1.271 1.2151
High 2480 1.282 1.2100
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

99% BANDWIDTH

BANDWIDTH LOW CH

W Agilent 14:24:35 Aug 31, 2008

R T

| Sweep |

| Sweep Time

Ch Freq

Occupied Bandwidth

2.402 GHz

Trig

Free

At hdan|

20.00 ms

Sweep

Ref 10 dBm Atten 10 dB

Cont

Single

#Samp |

Auto Sweep

Time

v

Marm Accy

Gate

On Off

dB

Center 2.402 000 GHz

#Res BW 30 kHz #VBW 100 kHz

Span 3 MHz

Sweep 20 ms (601 pts)

‘ Gate Setup Y

Occupied Bandwidth
1.1933 MHz

189.035 Hz
1.335 MHz™

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Foaints
&0

BANDWIDTH MID CH
W Agilent 14:25:01 Aug 31, 2009

RL

|FrequhanneI |

Ch Freg 2441 GHz

Trig  Free

Occupied Bandwidth

Center Freq
244100000 GHz

| Start Freq

Ref 10 dBm Atten 10 dB

2.43550000 GHz

ESamp) |

Stop Freq

Log |

244250000 GHz

10

dB/

Offst

11

dB

Center 2.441 000 GHz

#Res BW 30 kHz #VBW 100 kHz

Span 3 MHz

Sweep 20 ms (601 pts)

CF Step
240200000 GHz
Auto Mdan|

Freq Offset
000000000 Hz

Occupied Bandwidth
1.2151 MHz

-6.780 kHz
1.366 MHz™

Transmit Freq Error
¥ dB Bandwidth

Occ BW % Pur
¥ dB

95.00 %
-26.00 dB

Signal Track

Cn off
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

BANDWIDTH HIGH CH
e Agilent 14:24:10 Aug 31, 2009 RL | Swieep |

| [ sweep Time
Ch Freq 2.43 GHz Trig  Free 20.00 ms

Occupied Bandwidth | | Auto Ilar

| Sweep
Single Cont

Ref 10 dBm Atten 10 dB Auto Swieep
#Samp

Time]
:—39 Marmm Accy

dB/ Gate
Offst

11
dB

Gate Setup Y

Center 2.480 000 GHz Span 3 MHz
#Res BW 30 kHz #WBW 100 kHz Sweep 20 ms (601 pts)

- - Points
Occupied Bandwidth Occ BW % Pwr 99.00 % E01

1.2100 MHz xdB  28.00dB

Transmit Freq Error -4.937 kHz
% dB Bandwidth 1.308 MHz*
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

20dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 14:26:58 Aug 31, 2009

RL

| Warker |

Ch Freq 2.402 GHz

Occupied Bandwidth

Trig  Free

I Select Marker
1 2 3 4

Marker Trace

Ref 10 dBm Atten 10 dB

Auto 1 2 3

#Peak

Readout ||

Fraguency

o

Marker Table

On Off

dB

Center 2.402 000 GHz

#Res BW 30 kHz #VBW 100 kHz

Span 3 MHz
Sweep 20 ms (601 pts)

Marker All Off

Occupied Bandwidth
1.1721 MHz

11.430 kHz
1.300 MHz

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-20.00 dB

BANDWIDTH MID CH
W Agilent 14:26:14 Aug 31, 2009

RL

| Sweep |

Ch Freg 2441 GHz

Trig  Free

Occupied Bandwidth

Sweep Time
20.00 ms

Auto Mdan|

Ref 10 dBm Atten 10 dB

Swieep

Single Cont

#Peak

Log

10 ¥

Auto Sweep
Time

Marrm Accy

dB/

Offst

11

dB

Center 2.441 000 GHz

#Res BW 30 kHz #VBW 100 kHz

Span 3 MHz

Sweep 20 ms (601 pts)

Gate
Off

‘ Gate Setup M

On

Occupied Bandwidth
1.1753 MHz

7.286 kHz
1.271 MHz

Transmit Freq Error
¥ dB Bandwidth

Occ BW % Pur
¥ dB

95.00 %
-20.00 dB

Paints
01
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

BANDWIDTH HIGH CH
- Agilent 14:27:48 Aug 31, 2009 R T | Sweep |

| [ sweep Time
Ch Freq 2.43 GHz Trig  Free 20.00 ms

Occupied Bandwidth | | Auto Ilar

| Sweep
Single Cont

Ref 10 dBm Atten 10 dB Auto Swieep
#Peak

Time
Log & 7 Mot Accy
10 >

dB/ Gate
Offst

Off
11
dB

Gate Setup Y

Center 2.480 000 GHz Span 3 MHz
#Res BW 30 kHz #WBW 100 kHz Sweep 20 ms (601 pts)

- - Points
Occupied Bandwidth Occ BW % Pwr 99.00 % E01

1.1819 MHz xdB -20.00 dB

Transmit Freq Error 7.510 kHz
% dB Bandwidth 1.252 MHz
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

7.2.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 100 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

e Agilent 15:12:10 Aug 31, 2009

RL

| larker |

Ref 10 dBm

Atten 10 dB

A Mkr1 1.000 MHz
-0.07 dB

#Peak
Log

10
dB/

Select Marker

(Tracking Ref)

Ref

Delta Pair

S1 M2
53 FC

AN
of):

=50k
#Swp

Center 2.441 000 GHz
ZRes BW 100 kHz

VEBW 100 kHz

Span 5 MHz
Sweep 1 ms {601 pts)

Span

Span Pair

Center
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

7.2.3. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is setto a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

79 Channels observed.
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
- Agilent 14:51:45 Aug 31, 2009 RL | larker |

Atten 10 dB Select Marker
1 2 3 4

Ref 10 dBm
#Peak
Log
0 Marker Trace
dB/ Auta 1 2 3

Readout ||
Frequency

tarker Table
On Off

S1 M2 ‘
$3 FC Marker All Off
AR

of):
FTun
#Swp

Start 2.390 00 GHz Stop 2.490 00 GHz
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)
6 Agilent 14:57:20 Aug 31, 2008 RL [ Trace |

Trace

Ref 10 dBm Atten 10 dB 5 5

#Peak ‘
Log

10
dB/

Clear Write

Mlax Hold

lin Hold

S1 M2
§3 FC
A4
of):
FTun
#Swp

Start 2.390 00 GHz Stop 2.430 00 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 4.84 ms {601 pts)
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
6 Agilent 15:01:27 Aug 31, 2008 RL [ Marker |

Ref 10 dBm Atten 10 dB Select Marker
P eak ‘ ‘ 1z 3 4
Log -

_ Marker Trace
Auto 1 2 3

Readout ||
Fraguency

Marker Table
On Off

S1 M2
$3 EC Marker All Off

AA

of):
FTun
#Swp

hlore
20f2

Start 2.430 00 GHz Stop 2.460 00 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.64 ms (601 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
i Agilent 17:00:47 Aug 31, 2008 RL [ Trace '

Trace

Ref 10 dBm Atten 10 dB 5 3

#Peak

Log ‘
10
B/
Offst
1
dB Max Hold

Clear Write

LyAv lin Hold

S1 M2
83 FC
A
of):
FTun
#Swp

Start 2.460 00 GHz Stop 2.490 00 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 3.64 ms (601 pts)
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

7.2.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS
8PSK Mode
DH Packet Pu_Ise Number of A\_/erage Limit Margin
Width : Time of
Pulses in 0
3.16 ccupan
seconds cy
(msec) (sec) (sec) (sec)
DH1 0.4083 35 0.143 0.4 0.257
DH3 1.7 17 0.289 0.4 0.111
DH5 2.92 12 0.350 0.4 0.050

Page 45 of 111

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

3DH1

PULSE WIDTH

PULSE WIDTH
W Agilent 15:32:40 Aug 31, 2009 RL larker

2 Mkl 4083 ps
Ref 10 dBm Atten 10 dB 2094 g [ Select Marker
P eak 12 3 4
Log

10
dB/ Mormal

Offst
11

dB Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 5 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

@ Agilent 15:3%:29 Aug 31, 2009

Ref 10 dBm Atten 10 dB
#Peak

Clear Write

Ml Hold

LaAv lin Hold

s1m2 | _
S3 FS Wiewr
AA
off):
FTun

Center 2.441 000 GHz Span 0 Hz’
Res BW 1 MHz #VBW 1 MHz Sweep 3.16 s (601 pts)

Page 46 of 111
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE:

OCTOBER 06, 2009

IC: 4104A-AR5B195

3DH3

PULSE WIDTH

PULSE WIDTH

@ Agilent 15:35:58 Aug 31, 2009

RL

Ilarker

Ref 10 dBm

Atten 10 dB

1.7 ms
-0.60 dB

A Mkr

#Peak

Select Marker
1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref A

m| EEN

Center 2.441 000 GHz
Res BW 300 kHz

#VBW 300 kHz

Span 0 Hz
Sweep 10 ms (601 pts)

Span Pair

Center

Off

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

| NUMBER OF PULSES |

% Agilenf 15:37:05 Aug 31, 2009

Ref 10 dBm

Atten 10 dB

ZPeak

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz®
Sweep 3.16 s (601 pts)

2 3

Clear Write

Ml Hold

tin Hold

Wiew

Blank

lore
10f2
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

3DH5

PULSE WIDTH

PULSE WIDTH

W Agilenf 15:25:44 Aug 31, 2009 RL Wlarker

A Mkrl 2592 ms

Ref 10 dBm Atten 10 dB .30 dB 199|e§t Maarl—cer4

#Peak

Delta

Dielta Fair
racking Re
LoAv Ref(T 9 A

ST W3 Span Pair
$3 VS Span Center
AR

off):
FTun Off

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz ZWBW 1 MHz Sweep 7.52 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

¥ Agilent 19:03:48 Aug 31, 2009

Ref 10 dBm Atten 10 dB
#Peak

Clear Write

Wl Hold

lin Hold

S1 W4
S3 FS
AR
off):
FTun

Center 2.441 000 GHz Span 0 Hz’
Res BW 1 MHz #WVBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

7.2.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 3.93 21 -17.04
Middle 2441 4.08 21 -16.89
High 2480 4.21 21 -16.76

Page 49 of 111

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

OUTPUT POWER

PEAK POWER LOW CH

e Agilent 15:458:21 Aug 31, 2008 R T [PeakSearch |

Mkr1 2.401 967 GHz

Ref 10 dBm Atten 10 dB 3.93 dBm MNext Peal
#Peak
‘ MNext Pk Right
‘ MNext Pk Left
Lyhv ‘ Min Search
S1 W2
$3 EC Pk-Pk Search

AA
of):
FTun Wkr @ CF
#Swp

hlore
10f2

Center 2.402 000 GHz Span 10 MHz
#Res BW 3 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

PEAK POWER MID CH

W Agilent 18:45:47 Aug 31, 2009 RL Peak Search

Mkr1 2.440 933 GHz

Ref 10 dBm Atten 10 dB 4.08 dBm Mext Peak
#Peak
Log

Mext Pk Right

Mext Pk Left

Min Search

S1 M2
S3 FC Pk-Pk Search

AR
of):
FTun Mkr @ CF

ZSwp

hore

Center 2.441 000 GHz Span 10 MHz 10i2

#Res BW 3 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

PEAK POWER HIGH CH

e Agilent 15:48:08 Aug 31, 2009 R T [PeakSearch |

Mkr1 2.480 033 GHz
Ref 10 dBm Atten 10 dB 4.21 dBm MNext Peal
#Peak
Log ;
‘ Next Pk Right
M ‘ Next Pk Left
‘ Min Search
S1 M2
$3 EC Pk-Pk Search
AA
of):
FTun Mir © CF
#Swp
Center 2.480 000 GHz Span 10 WHz ‘ M?ge
#Res BW 3 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 09U12738-2B

FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009

IC: 4104A-AR5B195

7.2.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and xx dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 0.96
Middle 2441 1.32
High 2480 1.64
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 09U12738-2B

FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

e Agilent 14:48:00 Aug 31, 2009

RL

| Display |

Ref 10 dBm

Atten 10 dB

Mkr1 2.401 850 GHz
1.77 dBm

#Peak
Log

10
dB/

dBm

LgAv

; ‘ LimitsH

‘ Full Screen

Display Line
-18.23 dBm
On Off

-

S1 M2
S3 FC

AN
of):

=50k
#Swp

#Res BW 100 kHz

Center 2.400 000 GHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms {601 pts)

Active Fcin
Fosition 4
Bottom

‘ Title
‘Preferences ¥

LOW CHANNEL SPURIOUS

He Agilent 14:48:49 Aug 31, 2009

RL

Marker

Ref 10 dBm

Atten 10 dB

Mki2 4.79 GHz
53.57 dBm

#Peak

Select Marker
1 2 3 4

Marker Trace
Auto 1 2 3

Readout ||
Freguency

-18.2
dBm

LgAv

Marker Table

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pis)

Marker Trace
1 3]
2 2

oz
900 MHz
479 GHz

Amplitude
-61.632 dBm
-53.57 dBm

Marker All Off
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REPORT NO: 09U12738-2B

FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

e Agilent 14:45:50 Aug 31, 2009

RL

| Display |

Ref 10 dBm

Atten 10 dB

Mkr1 2.440 850 GHz
1.93 dBm

#Peak
Log

10
dB/

dBm

LgAv

‘ Full Screen

Display Line
-18.07 dBm
On Off

.

S1 V2
S3 FC

AN
of):

=50k
#Swp

#Res BW 100 kHz

Center 2.441 000 GHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms {601 pts)

Active Fcin
Fosition 4
Bottom

‘ Title
‘Preferences ¥

MID CHANNEL SPURIOUS

W Agilent 14:45:39 Aug 31, 2009

RL

Marker

Ref 10 dBm

Atten 10 dB

Mki2 4.88 GHz
53.12 dBm

#Peak

Select Marker
1 2 3 4

Marker Trace
Auto 1 2 3

Readout ||
Freguency

-18.1
dBm

LgAv

Marker Table

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pis)

Marker Trace
1 3]
2 2

oz
900 MHz
488 GHz

Amplitude
-61.90 dBm
-63.12 dBm

Marker All Off

Page 55 of 111

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701C
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

e Agilent 14:43:52 Aug 31, 2009

RL

| Display |

Ref 10 dBm

Atten 10 dB

Mkr1 2.481 167 GHz
2.03 dBm

#Peak
Log

<

10
dB/

dBm

LgAv

‘ Full Screen

Display Line
-17.97 dBm
On Off

.

S1 V2
S3 FC

AN
of):

=50k
#Swp

Center 2.483 500 GHz
ZRes BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms {601 pts)

Active Fcin
Fosition 4
Bottom

‘ Title
‘Preferences ¥

HIGH CHANNEL SPURIOUS

He Agilent 14:44:41 Aug 31, 2009

RL

Marker

Ref 10 dBm

Atten 10 dB

Mki2 4.96 GHz
44.83 dBm

#Peak

Select Marker
1 2 3 4

Marker Trace
Auto 1 2 3

Readout ||
Freguency

-18.0
dBm

LgAv

Marker Table

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pis)

Marker Trace
1 3]
2 2

oz
900 MHz
496 GHz

Amplitude
-60.94 dBm
-44.83 dBm

Marker All Off
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
He Agilent 15:16:49 Aug 31, 2009 RL | Display |

Mkr1 2.403 850 GHz
Ref 10 dBm Atten 10 dB 1.82 dBm Full Screen
#Peak

Log - -
10 Display Line
dB/ -18.23 dBm

On Off

dBm Lirmits*
1mits
LgAv

S1 M2 Active Fcin
$3 FC Fosition 4
AA Bottom

of):

=50k Title
#Swp

Center 2.400 000 GHz Span 10 MHz ‘ Preferences *+
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms {601 pts)

HIGH BANDEDGE WITH HOPPING ON
i Agilent 15:19:21 Aug 31, 2009 RL [ Display |

Mkr1 2.478 833 GHz
Ref 10 dBm Atten 10 dB 2.00 dBm Full Screen
#Peak

Log ¢ - ”
10 Display Line
dB/ -18.00 dBm

Offst On Off

11

dB

Dl

-18.0

dBm Lirnits™
1mits

LgAv

S1 M2 Active Fctn
S3 FC Position Y
AL Bottom

of):

=50k Title »
#Swp

Center 2.483 500 GHz Span 10 MHz ‘ Freferences M
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 09U12738-2B

FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009

IC: 4104A-AR5B195

8. SINGLE ANTENNA CONFIGURATION TEST RESULTS

8.1.

8.1.1. 20 dB AND 99% BANDWIDTH

LIMIT

ENHANCED DATA RATE 8PSK MODULATION (WORST CASE)

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20

dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.275 1.187
Middle 2441 1.288 1.226
High 2480 1.271 1.189
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

99% BANDWIDTH

BANDWIDTH LOW CH

e Agilent 18:41:17 Sep 1, 2009

Ch Freq 2.402 GHz

Oceupied Bandwidth

| By\iAvg |
Res By
30.0 kHz

Auto hdan|

RT
I \—
Trig  Free
|

Ref 10 dBm Atten 10 dB

Video By
100.0 kHz
Auto Man|

#Samp

VEYWIREW
10.00000
Auto hdan|

<

Average

10

On Off

A VBWY Type

Log-Pwer (%ideo) ¥

Center 2.402 000 GHz

#Res BW 30 kHz #VBW 100 kHz

Sweep 10.04 ms {601 pts)

Span 3 MHz ||Auto Ma

Occupied Bandwidth
1.1868 MHz

3.063 kHz
1.356 MHz™

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Span/REWY|
106
Ian)

Auto

BANDWIDTH MID CH

e Agilent 18:40:10 Sep 1, 2009

R T | Swisep |

| Sweep Time

Ch Freg 2.441 GHz

Trig  Free 10.04 ms

Occupied Bandwidth

tlan|

[ o

| Sweep

ingle Cont

Ref 10 dBm Atten 10 dB

Auto Sweep

#Samp)

Log

Time|
Marm Accy

10

dB/

Gate

Off

Gate Setup ¥

Center 2.441 000 GHz

#Res BW 30 kHz #VBW 100 kHz

Sweep 10.04 ms {601 pts)

Span 3 MHz

Occupied Bandwidth
1.2262 MHz

-3.909 kHz
1.377 MHz"

Transmit Freq Errar
x dB Bandwidth

Occ BW % Pur
¥ dB

Points
99.00 % 501

-26.00 dB
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

BANDWIDTH HIGH CH
- Agilent 18:37:51 Sep 1, 2009

R T | Detector |

Ch Freg

Occupied Bandwidth

2.48 GHz

Trig  Free

Alto

| MNormal

Ref 10 dBm Atten 10 dB

#Samp

Average

Log
10

{Log/RMS/)

dB/

Center 2.480 000 GHz

#Res BW 30 kHz #VBW 100 kHz

Span 3 MHz
Sweep 10.04 ms (601 pts)

Pealk

Sample

Occupied Bandwidth
1.1886 MHz

5.5905 kHz
1.344 MHz*

Transmit Freq Errar
w dB Bandwidth

Oec BWW % Pwr
% dB

99.00 %
-26.00 dB

Megative Peak

MWore
1 0f2

20dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 18:41:52 Sep 1, 2002

RL

| Sweeé |

Ch Freg 2402 GHz

Trig  Free

Occupied Bandwidth

Sweep Time
3.200 ms

Auto Man

Ref 10 dBm Atten 10 dB

#Peak

Log

5 -
10

Swieep
Single Cont
Alto Swieep
Time]

Morm Accy

dB/

Center 2.402 000 GHz

#Res BW 30 kHz #VBW 100 kHz

Span 3 MHz

Sweep 3.2 ms {601 pts)

Gate

On Oif

Gate Setup ¥

Occupied Bandwidth
1.1678 MHz

1.934 kHz
1.275 MHz

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

95.00 %
-20.00 dB

Points
B01
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

BANDWIDTH MID CH

e Agilent 18:42:28 Sep 1, 2009

R T | Sweeé |

Ch Freg 2441 GHz

Trig

Free

Occupied Bandwidth

Sweep Time
3.200 ms

Auto

tlan)

Single

Sweep
Caont

Ref 10 dBm

Atten 10 dB

Allto Swieep

#Peak

-

Time

Marm Accy

-

Gate

Off

Gate Setup ¥

Center 2.441 000 GHz
#Res BW 30 kHz

#VBW 100 kHz

Span 3 MHz
Sweep 3.2 ms {601 pts)

Transmit Freq Errar
 dB Bandwidth

Occupied Bandwidth
1.1870 MHz

5.751 kHz
1.268 MHz

Paints

Do BYW % Pwr 501

w dB

99.00 %
-20.00 dB

BANDWIDTH HIGH CH

- Agilent 18:42:53 Sep 1, 2009

R T | Swesp

| Sweep Time

Ch Freq

Occupied Bandwidth

2.48 GHz

Trig  Free 3.200 ms

Auto

Ref 10 dBm

Atten 10 dB

Ilan)
Sweep
Single Cont

Auto Sweep

#Peak

Log

Time

10

5

Mo Accy

dB/

Offst

11

Gate
On Off

dB

Center 2.480 000 GHz
#Res BW 30 kHz

#VBW 100 kHz

Span 3 MHz
Sweep 3.2 ms (601 pts)

‘ Gate Setup Y

1

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
1722 MHz

3.381 kHz
1.271 MHz

Foaints

Oec BWWY % Pwr =1

% dB

95.00 %
-20.00 dB
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

8.1.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 100 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
50 Agilent 19:15:11 Sep 1, 2009 RL [ Marker |

A bdkrl 1.000 MHz

Ref 10 dBm Atten 10 dB Ogage || Select Marker
#Peak ! - £ =

Log

Delta

Delta Fair
(Tracking Ref)
Ref

S1 M2 Span Fair
S3 FC Span Center
AA

off):
=50k
#Swp

Center 2.441 000 GHz Span 5 MHz
#Res BW 100 kHz #WBW 100 kHz Sweep 1 ms {601 pts)
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

8.1.3. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is setto a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

79 Channels observed.
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
¢ Agilent 18:52:32 Sep 1, 2009 RL  [Freg/Channel |

Center Freq

Ref 10 dBm Atten 10 dB 2.44100000 GHz
#Peak

Log

Start Freq

239100000 GHz

Stop Freq

2.43100000 GHz

CF Step

245000000 GHz
Auto Man|

ST M2 Freq Offset
S3 FC 0.00000000 Hz
AA

DF?:", Signal Track
#Swp On of

Start 2.391 00 GHz Stop 2.491 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)
5t Agilent 18:55:12 Sep 1, 2009 RL [ Trace |

Trace
3

Ref 10 dBm Atten 10 dB
#Peak

Clear Write

Mlax Hold

lin Hold
LgAv

S1 M2
S3 FC|
AR
off):
FTun
#Swp

Start 2.390 00 GHz Stop 2.430 00 GHz
#Res BW 100 kHz #WBW 100 kHz Sweep 4.84 ms {601 pts)
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
5t Agilent 18:57:12 Sep 1,2009 RL [ Trace |

Trace
3

Ref 10 dBm Atten 10 dB
#Peak | | ‘

Clear Write

Mlax Hold

lin Hold
LgAv

S1 M2
S3 FC|
AR
off):
FTun
#Swp

Start 2.430 00 GHz Stop 2.460 00 GHz
#Res BW 100 kHz #WBW 100 kHz Sweep 3.64 ms (601 pts)
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
5t Agilent 18:53:44 Sep 1,2009 RL  [Freg/Channel |

Center Freq

Eef 10 dBm Atten 10 dB 2.47500000 GHz
#Peak | |

Start Freq

246000000 GHz

Stop Freq

2.43000000 GHz

CF Step
245000000 GHz
LgAv Auto Ilan

ST M2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track

On Off

#Swp

Start 2.460 00 GHz Stop 2.490 00 GHz
#Res BW 100 kHz #WBW 100 kHz Sweep 3.64 ms (601 pts)
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

8.1.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS
8PSK Mode
DH Packet \I;’Vutljstﬁ Number of ,i\r\_/erag? Limit Margin
! Pulses in 0 ime o
316 ccupan
seconds cy
(msec) (sec) (sec) (sec)
DH1 0.4128 34 0.140 0.4 0.260
DH3 1.661 20 0.332 0.4 0.068
DH5 2.917 13 0.379 0.4 0.021
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE:

OCTOBER 06, 2009

IC: 4104A-AR5B195

H1

PULSE WIDTH

PULSE WIDTH

= Agilent 12:20011 Sep 1, 2009

R T

larker

Ref 10 dBm Atten 10 dB

A Mkl 4128 ps
-3.81 dB

#Peak

Select Marler
1 2 3 4

Delta

Delta Pair
(Tracking Ref)
Ref A

Center 2.441 000 GHz

Res BW 300 kHz #VBW 300 kHz

Span 0 Hz

Sweep 5.76 ms (601 pts)

Span Pair

Span Center

Off

UMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

- Agilent 19:18:55 Sep 1, 2009

RL

MWlarker

Ref 10 dBm Atten 10 dB

Mkr1 1.564 s
55.72 dBm

#Peak |
Log

10
dB/

Offst
11

dB

Select Marker

2 3 4

MNormal

Delta

LgAv

Delta Pair
(Tracking Ref)
Ref A

S1 Wi
S3 FS

AA
off):

FTun

Center 2.441 000 GHz

Res BW 300 kHz #VBW 300 kHz

Span 0 Hz'
Sweep 3.16 s (601 pts)

Span FPair

Span Center
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE:

OCTOBER 06, 2009
IC: 4104A-AR5B195

H3

PULSE WIDTH

PULSE WIDTH

¥ Agilent 19:21:06 Sep 1, 2009

RL

Ilarker

Ref 10 dBm

Atten 10 dB

A MErl 16861 ms
-29.71 dB

#Peak

Select Marker
1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref A

S1 Wy
S3 Vv

AA
off):

FTun

Center 2.441 000 GHz
Res BW 300 kHz

#VBW 300 kHz

Span 0 Hz

Sweep 5.76 ms (601 pts)

Span Pair

Span Center

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

e Agilenf 19:21:53 Sep 1, 2008

| NUMBER OF PULSES |

Ref 10 dBm

Atten 10 dB

#Peak
Log

10
dB/

Offst
11

2 3

Clear Write

dB

Ml Hold

LgAv

S1 M2
S3 FS

tin Hold

AA
off):

FTun

Center 2.441 000 GHz
Res BW 300 kHz

#VBW 300 kHz

Span 0 Hz'
Sweep 3.16 s (601 pts)

Wiew

Blank

lore
10f2
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE:

OCTOBER 06, 2009
IC: 4104A-AR5B195

H5

PULSE WIDTH

PULSE WIDTH

¥ Agilent 19:24:21 Sep 1, 2009

RL

Ilarker

Ref 10 dBm Atten 10 dB

A MR 2917 ms
-61.74 dB

#Peak

£

Select Marker
1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref A

S1 Wi
S3 Vv

AA
off):

FTun

Center 2.441 000 GHz

Res BW 300 kHz #VBW 300 kHz

Span 0 Hz

Sweep 10 ms (601 pts)

Span Pair

Span Center

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

# Agilent 19:25:45 Sep 1, 2009

| NUMBER OF PULSES |

Ref 10 dBm Atten 10 dB

#Peak

2 3

Clear Write

Ml Hold

Center 2.441 000 GHz

Res BW 300 kHz #VBW 300 kHz

Span 0 Hz~
Sweep 3.16 s (601 pts)

tin Hold
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

8.1.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 4.32 21 -16.65
Middle 2441 4.49 21 -16.48
High 2480 4.61 21 -16.36
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

OUTPUT POWER

PEAK POWER LOW CH
i Agllent 18:32:55 Sep 1,2009 RL  [PeaksSearch |

Mkr1 2.401 983 GHz
Ref 10 dBm Atten 10 dB 4.32 dBm Mext Pealk
#Peak
Log ]
‘ Mext Pk Right
‘ MNext Fl Left
‘ Min Search
S1 M2
S3 FC Fl-Fk Search
AA
off):
FTun Wlkr © CF
Swp
Center 2.402 000 GHz Span 10 MHz ‘ M?ge
#Res BW 3 MHz Z#WBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

PEAK POWER MID CH

e Agilent 18:3319 Sep 1, 2009

RL

| Peak Search |

Ref 10 dBm Atten 10 dB

Mkr1 2.441 033 GHz
4.49 dBm

Mext Pealk

#Peak
Log

10
dB/

Offst
11

B

Ui | ‘ Mext Pk Left

‘ Next Pk Right

LghAv

‘ hin Search

S1 M2
S3 FC

AR
off):

‘ Pk-Plk Search

FTun

‘ Mhkr @ CF

Swp

Center 2.441 000 GHz
#Res BW 3 MHz #VBW 3 MHz

Span 10 MHz
Sweep 1 ms (601 pts)

hlore
1of2
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

PEAK POWER HIGH CH
e Agilent 18:33:44 Sep 1, 2009 RL [PeakSearch |

Mkr1 2.480 033 GHz
Ref 10 dBm Atten 10 dB 4.61 dBm Mext Paak
#Peak
‘ MNext Pk Right
N ‘ Mext Pk Left

LgAv

S1 M2

S3 FC Fk-Fk Search
AA

off):

FTun Mir ® CF

Swp

Center 2.180 000 GHz Span 10 WHz ‘ M?ge

#Res BW 3 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

‘ Min Search
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REPORT NO: 09U12738-2B

FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009

IC: 4104A-AR5B195

8.1.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 0.71
Middle 2441 1.02
High 2480 1.33
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

8.1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

- Agilent 18:46:14 Sep 1, 2009

RL

| Display |

Ref 10 dBm Atten 10 B

Mkr1 2.402 167 GHz
2.18 dBm

#Peak
Log

‘ Full Screen

Display Line
-17.82 dBm
On Off

——

dBm

LgAv

‘ LimitsH

S1 M2
S3 FC

AR
off):

=50k
#Swp

Center 2.400 000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 10 MHz
Sweep 1 ms {601 pts)

Active Fcin
Fosition 4
Bottom

‘ Title
‘Preferences ¥

LOW CHANNEL SPURIOUS

e Agilent 18:47:04 Sep 1, 2009

RL

Marker

Ref 10 dBm Atten 10 dB

Mkr2 4.79 GHz
52.31 dBm

#Peak

Select Marker
1 2 3 4

Log
10

dB/

Mormal

Delta

dBm

LgAv

Delta Fair
(Tracking Ref)
Ref b

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 ps)

b arker Trace
1 2
2 2

X iz
250 MHz
4.78 GHz

Amplitude
-63.30 dBm
-52.31 dBm

Span Pair

Span Center
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

e Agilent 18:47:44 Sep 1, 2009

RL

| Display |

Ref 10 dBm

Atten 10 B

Mkr1 2.440 850 GHz
2.30 dBm

#Peak
Log

‘ Full Screen

Display Line
-17.70 dBrm
On Off

——

dBm

LgAv

‘ LimitsH

S1 M2
S3 FC

AR
off):

=50k
#Swp

Center 2.441 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms {601 pts)

Active Fcin
Fosition 4
Tap

‘ Title
‘Preferences ¥

MID CHANNEL SPURIOUS

e Agilent 18:48:20 Sep 1, 2009

RL

Marker

Ref 10 dBm

Atten 10 dB

Mkr2 4.88 GHz
49.30 dBm

#Peak

Select Marker
1 2 3 4

Log
10

dB/

Marker Trace
Auto 1 2 3

Readout ||
Freguency

dBm

LgAv

Marker Table

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 ps)

b arker Trace
1 2
2 2

X iz
250 MHz
455 GHz

Amplitude
-61.99 dBm
-49.30 dBm

Marker All Off
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent 18:49:30 Sep 1, 2009

RL

| Display |

Ref 10 dBm

Atten 10 B

Mkr1 2.479 833 GHz
246 dBm

#Peak
Log

‘ Full Screen

Display Line
17 54 dBrm
On Off

-

dBm

LgAv

‘ LimitsH

S1 M2
S3 FC

AR
off):

=50k
#Swp

Center 2.483 500 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms {601 pts)

Active Fcin
Fosition 4
Tap

‘ Title
‘Preferences ¥

HIGH CHANNEL SPURIOUS

W Agilent 18:50:07 Sep 1, 2009

RL

Marker

Ref 10 dBm

Atten 10 dB

Mkr2 4.96 GHz
42.42 dBm

#Peak

Select Marker
1 2 3 4

Log
10

dB/

Marker Trace
Auto 1 2 3

Readout ||
Freguency

dBm

LgAv

Marker Table

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 ps)

b arker Trace
1 2
2 2

X iz
Q00 hHz
496 GHz

Amplitude
-B2.70 dBm
-42.42 dBm

Marker All Off
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
- Agilent 19:01:53 Sep 1, 2009 RL | BWy/ Avg |

Mkr1 2.402 850 GHz Res BW
Ref 10 dBm Atten 10 B 2.05 dBm 100.0 kHz
#Peak ‘ ‘ Auta Ian|
O
Video By
300.0 kHz
Auto Man|
VBWIREBW
10.00000
Auto hdan|

dBm Average

Log

100
LgAv On Off

S1 Mz A VB Type
53 FC Log-Puwr (Video) ¥
AA Auta tlan)

off):
=50k
#Swp

Span/REWY|
Center 2.400 000 GHz Span 10 MHz 106

#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts) Auto Ian)

HIGH BANDEDGE WITH HOPPING ON
5t Agilent 190405 Sep 1, 2009 RL [ Display |

Mkr1 2.480 167 GHz
Ref 10 dBm Atten 10 dB 242 dBm Full Screen
#Peak

Display Line
-17.58 dBm
On Off

-

dBm ‘

Limnits
LgAv

S1 M2 Active Fctn
$3 FC Fosition 4
AA Top

off}:

=50k Title *
#Swp

Center 2.483 500 GHz Span 10 MHz ‘ Freferences M
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009

IC: 4104A-AR5B195

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set
to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE:

OCTOBER 06, 2009
IC: 4104A-AR5B195

9.2 DUAL ANTENNA TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEA

¥ Agilent 09:43:07 Aug 31, 2009

K, HORIZ
R T

Peak Search

Ref 110 dBpv #Atten 0 dB

Mkr1 2.386 80 GHz
56.26 By

#Peak
Log

10
dB/

Offst
315

dB
1]

Ment Peak

‘ Mext Pk Right
‘ Meat Pl Left

74.0
dBpv

Lodw

‘ MWlin Search

51 M2
53 FC

A

=)
FTun
Swp

Start 2.310 00 GHz
#Res BW 1 MHz #VBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms {601 pts)

‘ Pk-FPk Search
‘ Ml @ CF

fore
1cf2

LOW CHANNEL RESTRICTED, AVG, HORIZ

e Agilent 09:43:47 Aug 31, 2009

R T

FPeak Segarch

Ref 110 dBp #Atten 0 dB

Mkr1 2.388 00 GHz
42.72 dBpY

#Peak
Log

10
dB/

Offst
31.5

dB
DI

Mext Feak

Mext Pl Right

Mext Pl Left

54.0
dBpv

LA

Min Search

31 M2
53 FC

<

A,
=(f):

FTun

Swp

Start 2.310 00 GHz

Stop 2.390 00 GHz

#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 prs)

Pk-Fk Search
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

i Agilent 07:55:27 Aug 31, 2009 R T Peak Search |

Mkr1 2.381 33 GHz

Ref 100 dBpv #Atten 0 «B 55.45 dBpv Mext Pealk
#Peak
‘ Mext Pk Right
‘ Mext Pl Left
‘ Min Search
‘ Pk-Pk Search

Wkr © CF
Swp

hlore
10f2

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, VERT
W Agilent 07:585:52 Aug 31, 2009 R T Peak Search

Mkr1 2.389 87 GHz
Ref 100 dBpY #Atten 0 dB 42.99 dBpY Mext Peal

#Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

‘ Pk-Pk Search
Wk © CF

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘ M?;e

#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

W Agilent 09:48:50 Aug 31, 2009

R T

Poak Search |

Ref 110 dBpv #htten 0 B

Mkri1 2.483 555 GHz
67.11 dBpY

#Peak
Log

*

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

FTun
Swp

Start 2.483 500 GHz

#Res BW 1 MHz VBW 1 MHz

Stop 2.500 000 GHz
Sweep 1 ms {601 pts)

‘ Fl-Fk Search

‘ Wkr © CF
Wlore
10f2

HIGH CHANNEL RESTRICTED, AVG, HORIZ

W Agilent 09:47:53 Aug 31, 2009

R T

Peak Search

Ref 110 dBpv #Atten 0 B

Mkr1 2.483 500 GHz

43.99 dBpY

#Peak
Log

10
dB/

Offst
318

B
DI

Mext Pealk

Next Pk Right

Mext Pk Left

54.0
dBuv

Logdy

‘ hin Search

51 Wg

Swp

Start 2.483 500 GHz

#Res BW 1 MHz #VBW 10 Hz

Stop 2.500 000 GHz

Sweep 1.287 s (601 pts)

‘ Plk-Pk Search
‘ Wik © CF

More
10f2
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

i Agilent 09:51:62 Aug 31, 2009 R T [PeakSearch |

Mkr1 2.483 555 0 GHz

Ref 110 dBpv #Atten 0 (B 71.07 dBpv Mext Pealk
#Peak
Log

‘ Mext Pk Right
‘ Mext Pl Left
‘ MWin Search
‘ Pk-Pk Search
FTun Wil © CF
Swp
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘ M?ge
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)

HIGH CHANNEL RESTRICTED, AVG, VERT

- Agilent 09:52:27 Aug 31, 2009 R T | FPeakSearch

Mkr1 2.483 500 0 GHz

Ref 110 dBpv #Atten 0 (B 45.04 dBpv Mext Peak
#Peak

Log
10
B/
Offst
31.8
B MNext Pk Left
DI

54.0
dBuv )
: Min Search
Logdy
St M3
Pk-Pk Search
Wkr © CF
Swp
Start 2.483 500 0 GHz g Stop 2.500 000 0 GHz ‘ M?;e
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)

Next Pk Right
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Atheros

Project # 09U12738

Date: 8/31/09

Test Engineer: Chin Pang
Configuration: EUT and Antenna
Mode: GFSK, TX

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26 40GHz Horn > 18GHz ‘ Limit ‘

| T60: S/N: 2238 @3m j | T34 HP 81498 j ‘ j | j | FCC 15.205 j

Hi Frequency Cables
3' cable 22807700 ‘ 12' cable 22807600 20’ cable 22807500 HPF ‘ Reject Filter Peak Measurements
RBW=VBEW=1MHz

3" cable 22807700 . 12" cable 22807600 ‘ 20" cable 22807500 - - ‘ R 001 . Average Measurements
- |
REW=1MHz ; VBW=I10Hz

Dist : Read Pk Read Avg.: AF | C Amp D Corr - Peak Ave | PkLinm i Avg Lim: Pk Mar : Avg Mar Notes

GHz () dBuV dBuV dB dB dBuV/m | dBuV/m | dBuV/m { dBuV/m B dB (VH)
Low Ch, 2402MHz:
4804 30 470 396 on 506 432 T4 54
4804 an 420 340 45,6 376 74 54

Mid Ch, 2441 MHz!
4882
7323
4882
7323

High Ch, 24808 Hz
4960
7440
4960
7440

Rev.11.1008
Note: No oither emissions were detecied ahove the sysiem noise floor.

3 Mdeasurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Awg Average Field Strength @ 3 m Avg WMar Wargin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pl Mar  Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

9.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
v Agilent 10:03:15 Aug 31, 2009 R T Peal Search
Mkr1 2.378 00 GHz

Ref 110 dBpY #Atten 0 B 55.64 dBpY MNext Peak
#Feak

Log IS

10 .

dB/ Next Pk Right

Offst

3.5

18 Next Pk Left

]|

74.0

dBuv i Soarch

1N >earc

Loy

51 M2

83 FC Pk-Pk Search
A

=(f):

FTun Mikr © CF

S

Start 2.310 00 GHz Stop 2.390 00 GHz ‘ 1'\40?59

#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ

% Agilent 10:02:48 Aug 31,2009 F_T | PeakSearch

Mkr1 2.389 73 GHz
Ref 110 dBpY #Atten 0 dB 42.73 dBpY Mext Peak
#Feak
Log
10 )
dB/ Mext Pk Right
Offst
31.5
dB MNext Pk Left
1]
54.0
By

Ligdw

rin Search

o1 M2
Pk-FPk Search

Swp

Start 2.310 00 GHz ) Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

W Agilent 10:05:43 Aug 31, 2009

R T

larker

Ref 110 dBpY

#htten 0 dB

Mkr1 2.352 67 GHz
56.19 dBpv

#Peak
Log

10
dB/

Offst
31.5

dB
DI

74.0
By

Loy

Select Marker

Delta Fair
(Tracking Ref)
Ref

31 M2
33 FC

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

ZVBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms {601 pts)

Span Pair

Span Center

LOW CHANNEL RESTRICTED, AVG, VERT

W Agilent 10:07:43 Aug 31, 2009

R T

Peak Search

Ref 110 dBpY

#Atten 0 dB

Mkr1 2.390 00 GHz
42.89 dBpY

#FPeak

Mext Pealk

‘ Next Pk Right
‘ Mext Pk Left
‘ hin Search

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (601 pts)

‘ Plk-Pk Search

‘ Wik © CF
More
10f2
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

i Agilent 09:58:07 Aug 31, 2009 R T [PeakSearch |

Mkr1 2.483 610 0 GHz
Ref 110 dBp #Atten 0 dB 65.99 dByY' Mext Peak
#Peak
Log
10 )
dB/ Mext Pk Right
Offst
31.8
dB MNext Pk Left
]}
74.0
dBp Min S N
T in Searc
Loy
S1 w2
=3 FC Fl-Fk Search
tlkr © CF
Swp
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘ M?ge
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)

HIGH CHANNEL RESTRICTED, AVG, HORIZ

- Agilent 09:58:36 Aug 31, 2009 R T | FPeakSearch

Mkr1 2.483 527 5 GHz

Ref 110 dBpv #htten 0 dB 44.01 dBpv MNext Pealk
#Peak

Next Pk Right

Mext Pk Left

hin Search

Plk-Pk Search

Swp

Start 2.483 500 0 GHz ) Stop 2.500 000 0 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

i Agilent 09:55:17 Aug 31, 2009 R T [PeakSearch |

Mkr1 2.483 527 5 GHz
Ref 110 dBp #Atten 0 dB 70.15 dByy' Mext Peak
#Peak
Log
10 )
dB/ MNext Pk Right
Offst
31.8
dB MNext Pk Left
]}
74.0
dBp Min S N
in Searc
Loy
S1 w2
=3 FC Fl-Fk Search
tlkr © CF
Swp
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘ M?ge
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)

HIGH CHANNEL RESTRICTED, AVG, VERT

- Agilent 09:54:46 Aug 31, 2009 R T | FPeakSearch

Mkr1 2.483 500 0 GHz

Ref 110 dBpv #Atten 0 (B 44.99 dBpv Mext Peak
#Peak

Log
10
B/
Offst
31.8
B MNext Pk Left
DI

54.0
dBuv )
: Min Search
Logdy
St M3
Pk-Pk Search
Wkr © CF
Swp
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘ M?;e
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)

Next Pk Right
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Atheros

Project # 09U12738

Date: 8/31/09

Test Engineer: Chin Pang
Configuration: EUT and Antenna
Mode: 8PSK, TX

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26 40GHz Horn > 18GHz ‘ Limit ‘

| T60: S/N: 2238 @3m j | T34 HP 81498 j ‘ j | j | FCC 15.205 j

Hi Frequency Cables
3' cable 22807700 ‘ 12' cable 22807600 20’ cable 22807500 HPF ‘ Reject Filter Peak Measurements
RBW=VBEW=1MHz

3" cable 22807700 . 12" cable 22807600 ‘ 20" cable 22807500 - - ‘ R 001 . Average Measurements
- |
REW=1MHz ; VBW=I10Hz

Dist | Read Pk {Read Avg.; AF ;| C Amp D Corr - i Peak Ave | PkLim ; Avg Lim; Pk Mar ; Avg Mar Notes

GHz () dBuV dBuV dB dB dBuV/m : dBuV/m | dBuV/m : dBuV/m B dB (VH)
Low Ch, 2402MHz:
4804 30 465 393 on 50.1 429 T4 54
4804 an 446 TS 483 41.1 74 54

Mid Ch, 2441 MHz;
4882
7323
4882
7323

High Ch, 24808THz
4960
7440
4960
7440

Rev.11.1008
Note: No oither emissions were detecied ahove the sysiem noise floor.

3 Mdeasurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Awg Average Field Strength @ 3 m Avg WMar Wargin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pl Mar  Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

9.3. SINGLE ANTENNA TRANSMITTER ABOVE 1 GHz
9.3.1. ENHANCED DATA RATE 8PSK MODULATION (WORST CASE)

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
o Agilent 16:40:19 Sep 1,200 RL FPeak Search
Mkr1 2.350 40 GHz

Ref 110 dBp* #Atten 0 dB 55.92 dBpY MNext Peak
#Peak

‘ Mext Pk Right
‘ Mext Pk Left

Ilin Search

Plk-Pk Search

‘ Mk @ CF
Start 2.310 00 GHz Stop 2.390 00 GHz ‘ 1“’10?58
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms {601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ
% Agilent 16:39:50 Sep 1, 2009 RL [PeakSearch |

Mkr1 2.388 40 GHz
Ref 110 dBpY #Arten 0 dB 42.75 dBpY | Mext Fealk
#Peak
Log
10 .
dB/ | MNext Pk Right
Offst
31.5
dB Mext Pk Left
DI

54.0
dByv

Ligdw

S1 M2 o
Pk-Pk Search
hlkr @ CF
Swp
Start 2.310 00 GHz § Stop 2.390 00 GHz | M’f;e
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)

| fin Search
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

¥4 Agilent 16:36:31 Sep 1, 2009 RL

Peak Search

Mkr1 2.364 53 GHz
Ref 110 dBpv #Atten 0 dB 57.16 dBpY

#Peak

Mext Peak

Mext Pk Right

Mext Pk Left

Ilin Search

Plk-Pk Search

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms {601 pts)

i Agilent 16:37:06 Sep 1, 2009 RL

Peak Search

Mkr1 2.389 60 GHz
Ref 110 dBuY #Atten 0 dB 42.97 dBpv

#Peak

Ment Pealk

MNext Pk Right

Mext Pk Left

fin Search

Start 2.310 00 GHz ) Stop 2.390 00 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (601 pts)

Pk-Fk Search
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
¥ Agilent 16:52:31 Sep 1, 2009 RL Peak Search
Mkr1 2.483 500 0 GHz

Ref 110 dBp* #Atten 0 dB 68.03 dBY MNext Peak
#Peak

Mext Pk Right

Mext Pk Left

Ilin Search

Plk-Pk Search

Marker
1 2.483500000 GHz
65.03 dBuVvV |

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms {601 pts)

| HIGH CHANNEL RESTRICTED, AVG, HORIZ |

i Agilent 15:53:25 Sep 1, 2009 RL [PeakSearch |

Mkr1 2.483 500 0 GHz
Ref 110 dBpY #Arten 0 dB 44.56 dBpY | Mext Fealk
#Peak
Log
10 .
dB/ | MNext Pk Right
Offst
31.8
dB Mext Pl Left
DI

540
dByv

Lgdw

S1 M |
Fk-Pk Search
' Mkt © CF
Swp

More
10f2

| fin Search

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz | |
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

W Agilent 17:00:36 Sep 1, 2009

RL

| Poak Search |

Ref 110 dBpv #htten 0 B

Mkr1 2.483 500 0 GHz
69.53 dBpY

#Peak
Log

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

FTun
Swp

Start 2.483 500 0 GHz

#Res BW 1 MHz #VBW 1 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms {601 pts)

‘ Fl-Fk Search

‘ Wkr © CF
Wlore
10f2

HIGH CHANNEL RESTRICTED, AVG, VERT

W Agilent 16:56:00 Sep 1, 2009

RL

Peak Search

Ref 110 dBpv #Atten 0 B

Mkr1 2.483 500 0 GHz
44.96 dBpY

#Peak
Log

10
dB/

Offst
318

B
DI

Mext Pealk

Next Pk Right

Mext Pk Left

54.0
dBuv

Logdy

‘ hin Search

51 M&

Swp

Start 2.483 500 0 GHz

#Res BW 1 MHz #VBW 10 Hz

Stop 2.500 (00 0 GHz
Sweep 1.287 s (601 pts)

‘ Plk-Pk Search

‘ Wik © CF
More
10f2
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Atheros

Project # 09U12738

Date: 9/01/09

Test Engineer: Chin Pang

Conficuration: EUT ( Single Antenna Port) and Antenna
Mode: 8PSK, TX

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26 GHz Pre-amplifer26-4DGHz‘ Horn > 18GHz ‘ Limit ‘

|TGO:S'N:2233-3§‘-3||| j |Ta4 HP 84498 . ‘ j | j |FCC 15.205 j

Hi Frequency Cables

3' cable 22807700 12' cable 22807600 20’ cable 22807500 HPF Reject Filter Peak Measurements
REW=VEW=1MHz
3 cable 22807700 _| | 12' cable 22807600  _ ‘ 20° cable 22807500 j ‘ j ‘ R_001 .| Average Measwements
RBW=1MHz , VBEW=10Hz

f Dist : Read Pk i Read Avg.! AF | C Awmp r: Peak Avg | PkLiun { Avg Lim} Pk Mar | Avg Mar Notes
GHz (1) dBuV dBuV 4B dBuVim dBuV/m | dBuV/m | dBuV/m dB dB (VIH)
Low Ch, 2402MHz:
4804 30 46.0 378 496 414 T4 54
4804 in 455 372 h - 49.1 408 T4 54

Mid Ch, 2441 MHz
4882

High Ch, 2480MHz
4960
7440
4960
7440

Rev.11.1008
Tote: No other emissions were detected ahove the system noise floor.

f Measurement Frequency Amp  Preamp Gain Awvg Lim  Awverage Field Strength Limit
Dustance to Antenna D Corr Distance Correctto 3 teters Pl L Peak Field Strength Liroit
Analyzer Reading Avg Average Field Strength @ 3m Lwvg Mar Margm vs. Average Lt
Anterma Factor Peak  Calculated Peak Field Strength Pk Mar Iargin ws. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 09U12738-2B
FCC ID: PPD-AR5B195

DATE: OCTOBER 06, 2009
IC: 4104A-AR5B195

9.4.

RECEIVER ABOVE 1 GHz (DUAL ANTENNA CONFIGURATION)

Date: 9/1/2009

Horn 1-18GHz

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Atheros
Project # 09012738

Test Engineer: Chin Pang
Configuration: EUT/Antenna
Mode: BT, RX

Test Equipment:

Pre-amplifer 1-26GHz

Pre-amplifer 26-40GHz

Horn > 18GHz

‘ Limit ‘

‘ T60; S/N: 2238 @3Im j ‘ T34 HP 84498

Hi Frequency Cables

3" cable 22807700

|

‘ 12’ cable 22807600

20’ cable 22807500

HPF ‘ Reject Filter

j |FCC15.209 j

Peak Measurements
REW=VBW=1MHz

‘3'cnhle22807700 j ‘12-.;.“”(,,22307500 J ‘20'mhle2230750l] j ‘

L

Average Measurements
RBW=1MHz ; VEW=10Hz
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f Dist { Read Pk {Read Avg.: AF : CL | Amp ;D Coir: Fltv | Peak Avg Pk Lim : Avg Lim ; Pk Mar : Avg Mar Notes
GHz {m) dBuV dBuV dB/m: dB dB dB dB {dBuV/m: dBuV/m | dBuVim | dBuVim dB dB (VH)
Mid Ch
1121 30 583 397 249 : 25 -38.1 00 00 476 289 74 54 -264 -25.1 H
1403 30 502 415 26.1 20 3746 0.0 [1]1) 507 330 74 54 -233 -21.0 H
2495 30 550 34.7 283 39 -363 on 00 510 30.7 74 54 -230 -233 H
1498 an 573 380 26.1 29 -376 on on 488 205 74 54 -252 -245 v
1508 30 S6.46 364 265 : 30 374 0.0 [1f1] 48.7 285 74 54 -253 -255 v
2500 30 564 356 283 39 -363 on 0o 524 316 74 54 =216 -224 v
Rew. 111008
Mote: No were found within ahove 1 GHz of 204B helow the system neise floor.
f Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit
Dist  Distance to Antenna D Corr Dustance Cotrect to 3 tneters PleLim  Peal Field Strength Limit
Fead Analyzer Readmng Awg  Average Field Strength @ 3 m Avg Mar Wargm vs. Average Lonit
AF  Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit
CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

9.5. WORST-CASE BELOW 1 GHz (DUAL ANTENNA
CONFIGURATION)

SPURIOUS EMISSIONS 30 TO 1000 MHz

30-1000MHz Frequency Measurement
Compliance Certification Services, Fremont #m Chamber

Test Engr: Chin Pang
Date: 09/01/09
Project #: 091112738
Company: Atheros
EUT Description:  802.11h/g/m + BT2.1+FDR MISO combo
EUT M/N: AREZB192
Test Targei: FCC Class B
Mode Oper: TX, BT
f Meamrement Fraquency Prazmp Gain Margin ~ Margin vs. Limit

Distance to Antenna Distance Correct to 3 meters
Ferad  Amnalyzer Reading Filter Insert Loss

Antenna Factor Calmalated Field Strength

Cable Loss imit  Field Strength Limit

f i Read Corr.
MHz dBu¥Vim

147,125 i . - . . 31LE
221.168 i 3 . . . . . 332
374654 i . . . . 3o
443,897 i . . - . . . 359
601.584 i 3 . - 1 . . 352
99,723 i 3 . ; 3 . . 312
214.808 A . . . . . . 331
211.288 A - . . . . . 378
368.294 i 3 - g . . 37.1
443.897

T4 ettt
HERHRRRBERRER

Rev. 1.27.09
Note: No other emissions were detecied ahove the system noise floor.

Page 100 of 111

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Freq. Reading Closs Limit EN B Margin Remark

(MHz) | PK (dBuV)| QP (dBuV) [AV (dBuV)| (dB) QP AV | QP (dB)|AV (dB)| L1/L2
0.20 54.21 - 36.89 0.00 63.61 53.61 -9.40 -16.72 L1
0.27 48.06 - 30.31 0.00 61.24 51.24 -13.18 | -20.93 L1
5.68 40.85 -- 31.76 0.00 60.00 50.00 -19.15 | -18.24 L1
1.98 53.93 -- 36.30 0.00 56.00 46.00 -2.07 -9.70 L2
0.27 47.94 -- 30.63 0.00 61.24 51.24 -13.30 | -20.61 L2
5.68 42.97 -- 32.38 0.00 60.00 50.00 -17.03 | -17.62 L2
6 Worst Data
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

LINE 1 RESULTS

c-uMH-mHEE Compliance Certification Services

O A e Ter i It 47173 Benicia strest
HEL AT LSRG Fremont, Ca 24538
L LGB, TU r 1
Tel: (510} 771-1000
Fax: (510} &&l-08%8

Datag: 7 File#: 09012735 L1.EMI Date: 08-27-200% Time: 10:13:14
Lovd (dBu
0 1L

CISPR CLA

[

iv

0y 1502
(Line Coovdwaotico)
Traca: S rRaf Trace:

CZondition: CISPR CLASS-B
Test Operator: : Ekta Budhbhatti
Projact #: 1 0912738
Jompany : : Athercs
EUT Dezscription:: 802.11b/9/n+EDE SISC combo card
Mode : s Tx
Targat: : CISPR Clase B
Voltags: : 1zZ0OVAC/G0HEZ
: Ll: Peak { Blus | , Average (Green |

Page 103 of 111
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

LINE 2 RESULTS

CUMPLIAHGE Compliance Certification services

L e e 47173 Benicia Streat
PTG Freamont, Ca 24528
L LS, h )
Tel: (5103 771-10400
Fax: (510) &&1l-0B88

Datag: 14 File$: 095012738 L1.EMI Cate: 08-27-200% Tims: 10:23:24
Lovd (dBu
a0 22

CISPR CLASS B

AYFERAGE

fﬂUl I | v | |
i

0y 1502
(Line Conuduclicvag
Trace: 12 Faf Trace:

Condition: CISPR CLASS-B
Tegt COperator: : Ekta Budhbhatti
Project §: : 097U12738
Company : : Athercs
EUT Degcription:: 202.11b/g/n+EBOE SIS0 combo card
Mode : : Tx
Target: : CISPE Class B
Voltages: : 120VAC/&0HE
: Lz: Peak { Blua | , Average (Graen |
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

11. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of §2.1093 of this
chapter.

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)

Electric fisld Magnetic fiskd . f :
Frequency range Power density Avaraging time
iMHz) strength strngth ity fam iminutzs)
(A} Limits for OccupationaliZontrolled Exposures
G614 1.63 *(100) 4]
18427 4. 897 *(9007F2) 3]
61.4 0163 1.0 3]
frao0 3]
5 i
{B} Limits for General Population/Uncontrolled Exposure

D134 G614 1.63 *(100) a0
TH-BD 8247 2.19F 180/ a0

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)—Continued

. Electric fisld Magnetic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ema) iminutzs)
B0=200 e 275 0.o73 0.2 a0
11500 20
1.0 20

f = frequency in MHz

* = Plane-wave equivalent power density

NoTE 1 7O TABLE 1: Cccupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fulli,' awars of the potential for exposure and can exercise conirol over their sxposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposure,

NOTE 2 7o TaBLE 1: General populationfuncontrolled exposures applljg.-' in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
gxposure of can nol exercise control over their exposurs.
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time

(V/im) (A/m) { Wim? ) {min)

0.003-1 280 2159 6

1-10 280/ f 219 f 6

10-30 28 219/ f 6

20-300 28 0.073 2" 6

3001 500 1.585f%% 0.0042 %5 F1150 6

1 500-15 000 614 0.163 10 B
15 000-150 000 614 0.163 10 616 000 /12
150 000-300 000 0.158f%% 421 x10*f"% 667 x10°F 616 000 /12

* Power density limit 1s applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, f, is in MHz. 5

2. A power density of 10 W/m™ is equivalent to 1 mW/cm™.

30 A magnetic field strength of | A/m corresponds to 1.257 microtesla (')
or 12,57 milligauss imG ).
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009
FCC ID: PPD-AR5B195 IC: 4104A-AR5B195

EQUATIONS

Power density is given by:

S =EIRP /(4 * Pi* D*2)
where
S = Power density in W/m#2
EIRP = Equivalent Isotropic Radiated Power in W
D = Separation distance in m

Power density in units of W/m?2 is converted to units of mWc/m”2 by dividing by 10.

Distance is given by:

D =SQRT (EIRP / (4 * Pi * S))
where
D = Separation distance in m
EIRP = Equivalent Isotropic Radiated Power in W
S = Power density in W/m”2

For multiple colocated transmitters operating simultaneously in frequency bands where the limit
is identical, the total power density is calculated using the total EIRP obtained by summing the
Power * Gain product (in linear units) of each transmitter.

Total EIRP = (P1*G1) + (P2* G2) + ... + (Pn * Pn)
where

Px = Power of transmitter x

Gx = Numeric gain of antenna x

In the table(s) below, Power and Gain are entered in units of dBm and dBi respectively and
conversions to linear forms are used for the calculations.

LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”2

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/m”2
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REPORT NO: 09U12738-2B DATE: OCTOBER 06, 2009

FCC ID: PPD-AR5B195 IC: 4104A-AR5B195
RESULTS
DUAL ANTENNA
Band Mode Separation | Output | Antenna | IC Power | FCC Power
Distance Power Gain Density Density
(m) (dBm) (dBi) (Wim*2) | (mW/cm”2)
2.4 GHz | Bluetooth 0.20 4.21 3.62 0.01 0.001

SINGLEL ANTENNA

Band Mode Separation | Output | Antenna | IC Power | FCC Power
Distance Power Gain Density Density
(m) (dBm) (dBi) (Wim*2) | (mW/cm”2)
2.4 GHz | Bluetooth 0.20 4.61 3.62 0.01 0.001
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