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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: HON HAI PRECISION IND. CO., LTD.
5F-1, 5 HSIN-AN ROAD
HSINCHU SCIENCE-BASED INDUSTRIAL PARK

TAIWAN, R.O.C.
EUT DESCRIPTION: BLUETOOTH MODULE 4.0 +EDR/LE
MODEL.: WIN-B3
SERIAL NUMBER: D86BF7EFDOC6
DATE TESTED: FEBRUARY 15-16, 2011
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

Compliance Certification Services (UL 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 UL 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 UL CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL 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 UL CCS By: Tested By:

THU CHAN DAVID GARCIA
ENGINEERING MANAGER EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

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

UL 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 3.52dB
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 a Bluetooth 4.0 + EDR/LE Module.

The radio module is manufactured by Hon Hai Precision.

5.2 MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mWwW)
2402 - 2480 Basic GFSK 2.33 1.71
2402 - 2480 Enhanced 8PSK 5.16 3.28
2402 - 2480 LE 2.37 1.73

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an antenna with a maximum gain of 2.91dBi.

5.1. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was BT usb driver, v5.6.0.5301.

The test utility software used during testing was Bluetool, v1.3.5.5.

5.2. WORST-CASE CONFIGURATIONS AND MODE

The worst-case data rate for each mode is determined to be as follows, based on preliminary
tests of the chipset utilized in this 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.
All final tests in the LE mode were made at 1 Mb/s.

For radiated emissions below 1 GHz the worst-case configuration is determined to be the mode
and channel with the highest output power.

The EUT was investigated in three different positions, X, Y, & Z and turned out the Y was worst-
position. This worst position will be set for all radiated emissions testing.
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5.3. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number FCCID
Laptop PC Lenovo T61 L3-A1589 DoC
AC Adapter Lenovo PA-1650-171 11S92P1160Z21ZBGH74LH2M N/A
Conversion Board Marko 96-9922 2 N/A
1/0 CABLES
/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 AC Unshielded 1.0m N/A
2 DC 1 DC Unshielded 1.8m N/A
3 uUsSB 1 USB Shielded 1.0m N/A
TEST SETUP

The EUT is connected to a host laptop computer via conversion board with USB cable during
the test. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

Adapter
Board

AL Adapter
I
el
AL Mains
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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, 26.5GHz | Agilent/ HP E4440A CoO1M76  |108/10/11

Antenna, Hom, 18 GHz EMCO 3115 Co0872  |06/29/11

Preanplifier, 26.5 Gz Agilent / HP 84498 C00749  |07/14/11

Antenna, Bilog, 2 GHz Sunol Sciences  |JB1 co1171  |07/1211

Preanplifier, 1300 MHz Agilent / HP 8447D C00558  101/27/12
EM Test Receiver, 30 MHz R&S ESHS 20 N023%  [05/06/11

LISN, 30 MHz FCC LISN-50/250-25-2 N02625  [11/10/11

Spectrum Analyzer, 44 Gz Agilent / HP E4446A C01012  |09/03/11

Power Meter Agilent / HP 438A C01068 |106/16/11

Power Sensor, 18 GHz Agilent / HP 8481A N02782 [07/28/11
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7. ANTENNA PORT TEST RESULTS

7.1. BASIC DATA RATE GFSK MODULATION

7.1.1.20 dB 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 831.221 872.2131
Middle 2441 865.009 825.6685
High 2480 917.369 814.7423
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20 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 06:18:22 Feb 16, 2011
|

R T |Fre§;’ChanneI I

Center Freg

Ch Freq 2.402 GHz Trig  Free 2 40200000 GHz
Occupied Bandwidth I I
| Start Freqg
2.40050000 GHz
Ref 10 dBm Atten 10 dB
#Peak Stop Freqg
Log 2.40350000 GHz
10 —l<> G
dB/ CF Step
Offst 300.000000 kHz
11 Auto Mar
dB ]
Freg Offset

Center 2.402 000 GHz 0.00000000 Hz

#Res BW 30 kHz

Span 3 MHz
Sweep 3.2 ms (601 pts)

#VBW 100 kHz

; ; Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % |||on it
848.6479 kHz X8 20008
Transmit Freq Error -3.553 kHz
% dB Bandwidth 831.221 kHz

BANDWIDTH MID CH

- Agilent 06:19:06 Feb 16, 2011
|

R T |FrequhanneI |

Center Freq
2.44100000 GHz

Ch Freq 2.441 GHz Trig  Free

Occupied Bandwidth I |

| Start Freq
2.43950000 GHz

Ref 10 dBm Atten 10 B

#Peak Stop Freq
244250000 GHz

Log 3

10

dB/ CF Step

300.000000 kHz
Auto Ian|

Frag Offset
0.00000000 Hz

Center 2.441 000 GHz
#Res BW 30 kHz

Occupied Bandwidth
841.0469 kHz

-13.672 kHz
§65.009 kHz

Span 3 MHz
Sweep 3.2 ms (601 pts)

#VBW 100 kHz

Signal Track
Occ BW % Pwr 99.00 % |lon off

wdB  -20.00 dB

Transmit Freg Error
% dB Bandwidth
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BANDWIDTH HIGH CH
#: Agilent 0B:17.38 Feb 16,2011

R T |FrequhanneI |

- Center Freq
Ch Freqg 248 GHz Trig  Free 2 48000000 GHz
Occupied Bandwidth I I
I Start Freg
2.47850000 GHz
Ref 10 dBm Atten 10 dB
#Peak T Stop Freg
I{';)g 5 | < 2.48150000 GHz
-
dB/ CF Step
Offst 300.000000 kHz
1 N Auto Man
dB
Freg Offset
Center 2.480 000 GHz Span 3 MH || 000000000 H:
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms (601 pts)
; ; Signal Track
Occupied Bandwidth Oce BW % Pur 99.00 % ||lon off
863.6498 kHz ¥d 200048
Transmit Freq Error 3.486 kHz
% dB Bandwidth 917,369 kHz
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99% BANDWIDTH

BANDWIDTH LOW CH
# Agilent 0B:22:33 Feb 16,2011

R T |FrequhanneI |

Ch Freqg 2402 GHz

Center Freq

Trig Free || 5 yno00000 GHz

Occupied Bandwidth

| Start Freq

Ref 10 dBm Atten 10 dB

2.40050000 GHz

#Samp|

Stop Freqg

Log

2.40350000 GHz

10 =%

dB/

CF Step

Offst

300.000000 kHz

1

Auto Man|

dB

Freq Offset

Center 2.402 000 GHz

#Res BW 30 kHz #VBW 100 kHz

#Sweep 100 ms (601 pts)

Span 3 MHz 0.00000000 Hz

Occupied Bandwidth
872.2131 kHz

19.989 kHz
560.634 kHz™

Transmit Freg Eror
¥ dB Bandwidth

Occ BYW % Pwr
% dB

Signal Track
99.00 % |||on Off

-20.00 dB

BANDWIDTH MID CH

4 Agilent 06:23:28 Feb 16, 2011

R T |Fre§fChanneI I

Ch Freq 2.441 GHz

Center Freqg

Trig Free || 5 4100000 GHz

Occupied Bandwidth

Start Freq

Ref 10 dBm Atten 10 B

2.43950000 GHz

#Samp|

Stop Freq

244250000 GHz

Log

10

dB/

CF Step

Offst

300.000000 kHz

1

At Man

dB

i Freq Offset

Center 2.441 000 GHz

#Res BW 30 kHz #VBW 100 kHz

#Sweep 100 ms (601 pts)

Span 3 MHz 0.00000000 Hz

Occupied Bandwidth
825.6685 kHz

Occ BYW % Pwr
% dB

Signal Track
99.00 % |||on Off

-20.00 dB

Transmit Freq Error
# dB Bandwidth

-3.573 kHz
540.052 kHz*
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BANDWIDTH HIGH CH

e Agilent 06:24:01 Feb 16, 2011 R T |FregiChannel |
|
- Center Freq
Ch Freqg 248 GHz Trig  Free 2 48000000 GHz
Occupied Bandwidth I I
I Start Freg
2.47850000 GHz
Ref 10 dBm Atten 10 dB
#Samp| [ [ Stop Freqg
Log ! i 2.48150000 GHz
10 >¢ S
dB/ T CF Step
Offst 300.000000 kHz
L8 Auto Idan
dB - | | [._ ot Ty |
[ | | | Freg Offset
Center 2.480 000 GHz Span 3 MHz || ©-0H000000 Hz
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts)
- - Signal Track
Occupied Bandwidth Oce BW % Pur 99.00 % ||lon off
814.7423 kHz ¥d 200048
Transmit Freq Error -5.802 kHz
% dB Bandwidth 819.299 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 07:06:40 Feb 16, 2011 BT harker

& Mkrl 1.000 MHz

Ref 10 dBm Atten 10 dB 0404p || Select Marker
#Peak | T 1 2 3 4
Log
10
dB/ MNormal
Offst
"
B Delta

Delta Pair
LoAv Ref('I'rackmg Ref) s
V1 S2 Span Pair
S3 FC Span Center

AA
offy:
1>50k Off
Swp
Center 2.441 000 GHz Span 10 MHz 1“40?59
#Res BW 100 kHz #VBW 100 kHz Sweep 1.24 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 set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

79 Channels observed.
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

% Agilent 06:58:57 Feb 16, 2011 R T Marker

& Mkrl 78.33 MHz

Ref 10 dBm Atten 10 dB 0osdp || Select Marker
#Peak T 1 2 3 4
Log <
10
dB/ Mormal
Offst
11
dB Delta

Delta Pair

(Tracking Ref)
Lghv Hef A
M1 S2 Span Pair
S3 FS Span Center
AA

offy:
FTun Off
Swp
Start 2.390 00 GHz Stop 2.490 00 GHz 1“40?59
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)
- Agilent 06:51.07 Feb 18, 2011 R T |Freg/Channel

‘ Center Freq

Ref 10 dBm Atten 10 dB

#Peak 2 41500000 GHz

Log

10 Start Freqg

dB/ 240000000 GHz

Offst

11

dB ‘ Stop Freqg
243000000 GHz

CF Step
300000000 MHz
Lghv Auto Man
M1 S2 Freq Offset
S3 FS 0.00000000 Hz
AA
affy: )
FTun Signal Track
Swp On Off

Start 2.400 00 GHz Stop 2.430 00 GHz ‘
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
% Agilent 05:53:54 Feb 16, 2011 R T |Freg/Channel

Center Freq

Ref 10 dBm Atten 10 dB 2.44500000 GHz

#Peak

Start Freg
243000000 GHz

Stop Freg
246000000 GHz

CF Step
3.00000000 MHz
LgAv Auto Man

M1 S2 Freq Offset
53 FS 000000000 Hz
AA

offj:
FTun
Swp

Signal Track
On off

Start 2.430 00 GHz Stop 2.460 00 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
5 Agilent DG:54:52 Feb 16, 2011 R T [Freg/Charnel |

‘ Center Freq

Ref 10 dBm Atten 10 dB

#Peak 2 47500000 GHz

Log

10 Start Freqg

dB/ 246000000 GHz

Offst

11

dB ‘ Stop Freqg
249000000 GHz

CF Step
300000000 MHz
Lghv Auto Ian)
M1 S2 Freq Offset
S3 FS 0.00000000 Hz
AA
affy: )
ETun Signal Track
Swp On off

Start 2.460 00 GHz Stop 2.490 00 GHz ‘
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

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
DHA1 0.4367 29 0.127 0.4 0.273
DH3 1.633 15 0.245 0.4 0.155
DH5 2.883 8 0.231 0.4 0.169
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011

FCC ID: MCLWINB3 IC: 2878D- WINB3
Hl

PULSE WIDTH
PULSE WIDTH
#: Agilent 07:20:43 Feb 16, 2011 BT harker

& Mkrl 4367 ps
Ref 10 dBm Atten 10 dB 337745 [ Select Marker
#Peak 1 2 3 4
Log <
10
dB/ MNormal
Offst
11
a6 Delta
W
Delta Pair
(Tracking Ref)
LgAv Ref A
w1 S2 Span Pair
S3 Fs Span Center
AR

offy:
FTun Off
Center 2.441 000 GHz Span 0 Hz 1“40?59
Res BW 1 MHz #VBW 1 MHz Sweep 2 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
e Agilent 07:18:05 Feb 16, 2011 Marker

Ref 10 dBm Atten 10 dB Select Marker
#Peak i 2 3 4

Mormal

Delta

Delta Pair
L fIy) ML {Tracking Ref)
LgAv Ref A

W1 S2 Span Pair
53 F5 & Span Center
AR
offj:
FTun

Center 2.441 000 GHz Span0 Hz |
Res BW 1 MHz #VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

PULSE WIDTH

PULSE WIDTH

- Agilent 07:23:21 Feb 16, 2011

R T

MWarker

Ref 10 dBm

Atten 10 (B

& Mkrl 1.633 ms
0.02 dB
L

#Peak
Log

o

10
dB/

Offst
11

dB

Select Marker
1 2 3 4

Delta

LgAv

Delta Pair
(Tracking Ref)
Ref A

W1 s2
S3 F§
AA

offj:

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

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

- Agilent 12:53:07 Feb 16, 2011

R T

MWarker

Ref 10 dBm

Atten 10 (B

Mkr1 205.4 ms

-39.72 dBm

#Peak

Select Marker
1 2 3 4

Marmal

Delta

LgAv

Delta Pair
(Tracking Ref)
Ref A

w1t s2
S3  FSpPUs

AR

offy:
FTun

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz |
Sweep 3.16 s {601 pts)

WSpan

Span Pair

Center
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

DH5

PULSE WIDTH

PULSE WIDTH

- Agilent 07:13:36 Feb 16, 2011

R T

MWarker

Ref 10 dBm

Atten 10 (B

& Mkrl 2,833 ms
016 dB

#Peak
Log

10
dB/

Offst
11

dB

Select Marker

Delta

LgAv

Delta Pai
(Tracking Ref)
Ref

r

A

W1 s2
S3  FSpuh ety

AA
offj:

FTun

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz
Sweep 10 ms {601 pts)

Span Pair

Center

Span

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

- Agilent 12:52:07 Feb 16, 2011

R T

MWarker

Ref 10 dBm

Atten 10 (B

Mkr1 205.4 ms
-39.18 dBm

#Peak

Select Marker
1 2 3

Marmal

Delta

4

LgAv

Delta Pai
(Tracking Ref)
Ref

r

A

w1t s2
S3 FSp
AA

offy:
FTun

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz |
Sweep 3.16 s {601 pts)

m| EEL

Span Pair

Center
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

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 215 30 -27.85
Middle 2441 2.33 30 -27.67
High 2480 2.15 30 -27.85
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

OUTPUT POWER

PEAK POWER LOW CH

% Agilent 06:05:56 Feb 16, 2011 R T | Peak Search

Mkr1 2.401 967 GHz
Ref 10 dBm Atten 10 B 2.15 dBm Mext Pealk
#Peak y
Log L,
10 )
dB/ ‘ Mext Pk Right
Offst
11
dB Mext Pl Left

‘ Min Search

LgAv

M1 s2

S3 FS Pk-Pk Search
AA

aff):

FTun Mkr © CF

Swp

Center 2.402 000 GHz Span 10 MHz ‘ 1“’10?59

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

PEAK POWER MID CH
% Agilent 06:05:09 Feb 16, 2011 R T | PeakSearch

Mkr1 2.440 917 GHz
Ref 10 dBm Atten 10 dB 2.33 dBm Mext Peak
#Peak
Log
10
dB/
Offst
1
B Mext Pk Left

Next Pk Right

Ilin Search

LgAv

M1 Ss2
S3 FS Pk-FPk Search

AA
off):
FTun
Swp

Center 2.441 000 GHz Span 10 MHz
#Res BW 3 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

PEAK POWER HIGH CH

e Agilent 06:07:17 Feb 16, 2011 R T Pealk Search
Mkr1 2.479 867 GHz
Ref 10 dBm Atten 10 B 2.15 dBm Mext Pealk
#Peak
Log L+l —_—
10 )
dB/ Mext Pk Right
Offst
11
B Mext Pk Left
‘ Win Search

LgAv
M1 s2
S3 FS Pk-Pk Search

AR
offj:
FTun Mkr © CF
Swp
Center 2.480 000 GHz Span 10 MHz ‘ 1[\40?59
#Res BW 3 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
I |
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

7.1.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 0.33
Middle 2441 0.56
High 2480 0.42
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

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: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

4 Agilent 06:30:52 Feb 16, 2011 R T Displa
Mkr1 2.401 983 GHz
Ref 10 dBm Atten 10 B 1.31 dBm Full Screen
#Peak
Log - .
10 Display Line
dB/ -19.68 dBm
Offst on o
11
dB
1]}
19.7
dBm .
LimitsH

LgAv
M1 S2 Active Fctn
S3 FS Position Y

AA Bottom
offy:
=50k Title ¥
Swp
Center 2.400 000 GHz Span 10 MHz ‘ Preferences ¥
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

LOW CHANNEL SPURIOUS
- Agilent 06:40:41 Feb 16, 2011 BT M arker

Mkid 4.79 GHz
Ref 10 dBm Atten 10 dB 58.83 dBm || Select Marker
#Peak oz 3 4
Log
10 Warker Trace
dB/ Auto 1 2 3
Offst
1"
JB FReadout,
ol . requency
9.7
dBm . Warker Table
LgAv On Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pts) Marker All Off

M adiar Trace X Ptz Amplitude
1 (4] 241 GHz 0.41 dBm
2 %)) 1.50 GHz -63.24 dBm
2 (4] 2.19 GHz -44.11 dBm
4 (4] 479 GHz -52.22 dBm
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

4 Agilent 06:32:32 Feb 16, 2011 R T Displa
Mkr1 2.441 150 GHz
Ref 10 dBm Atten 10 B 2.05 dBm Full Screen
#Peak
Log ¢ - -
10 Display Line
dB/ -17.95 dBm
Offst on o
11
dB
1]}
-18.0
dBm .
LimitsH

LgAv
M1 S2 Active Fctn
S3 FS Position Y

AA Bottom
offy: R T
=50k Title ¥
Swp
Center 2.441 000 GHz Span 10 MHz ‘ Preferences ¥
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

MID CHANNEL SPURIOUS
- Agilent 06:42:23 Feb 16, 2011 BT M arker

WMiid 4.88 GHz
Ref 10 dBm Atten 10 dB 50.53 dBm || Select Marker
#Peak d oz 3 4
Log
10 Warker Trace
dB/ Auto 1 2 3
Offst

"
JB Readout ,

DI Frequency
-18.0
(Bm ~ Marker Table
LgAv On Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pts) Marker All Off

M adiar Trace X Ptz Amplitude
1 (4] 2.45 GHz 1.19 dBm
2 %)) 162 GHz -64.01 dBm
2 (4] 228 GHz -44.095 dBm
4 (4] 4828 GHz -G0.52 dBm
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent 06:34:29 Feb 16, 2011 R T Displa
Mkr1 2.480 017 GHz
Ref 10 dBm Atten 10 B 1.87 dBm Full Screen
#Peak
Log k44 - -
10 Display Line
dB/ -18.13 dBm
Offst on o
11
dB
1]}
-18.1
dBm .
LimitsH

LgAv
M1 S2 Active Fctn
S3 FS Position Y

AA Bottom
offy:
=50k Title ¥
Swp
Center 2.483 500 GHz Span 10 MHz ‘ Preferences ¥
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

HIGH CHANNEL SPURIOUS
i Agilent 06:44:22 Feb 16, 2011 RT Marker

WMiid 4.96 GHz
Ref 10 dBm Atten 10 dB £1.26 dBm || Select Marker
#Peak 3 oz 3 4
Log
10 Warker Trace
dB/ Auto 1 2 3
Offst

"
JB Readout ,

DI Frequency
-18.1
dBm Marker Table
LgAv On Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pts) Marker All Off

M adiar Trace X Ptz Amplitude
1 (4] 250 GHz 175 dBm
2 %)) 167 GHz -63.64 dBm
2 (4] 232 GHz -45.00 dBm
4 (4] 405 GHz -G1.26 dBm
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

4 Agilent 0732119 Feb 16, 2011 R T Displa
Mkr1 2.402 983 GHz
Ref 10 dBm Atten 10 B 1.51 dBm Full Screen
#Peak !
Log 4 - .
10 Display Line
dB/ -15.48 dBm
Offst On Off
11
dB
1]}
-18.5
dBm .
LimitsH

LgAv
Vi S2 Active Fctn
$3 FC Position Y

AA Bottom
offy:
=50k Title ¥
Swp
Center 2.400 000 GHz Span 10 MHz ‘ Preferences ¥
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

HIGH BANDEDGE WITH HOPPING ON
# Agilent 07:34:36 Feb 16,2011 R T Display
Mki1 2.478 983 GHz

Ref 10 dBm Atten 10 B 1.57 dBm Full Screen
#Peak

¢

Display Line
-18.43 dBm
On Off

dBm
LgAv

Lirmits!

M1 S2 Active Fctn
S3 FS Position Y
AA Bottom

offj:
=50k
Swp

Center 2.483 500 GHz Span 10 MHz || Preferences  »
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

7.2 ENHANCED DATA RATE 8PSK MODULATION

7.2.1.20 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 1329 1195.6
Middle 2441 1285 1176.7
High 2480 1261 1206.8
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

20 dB BANDWIDTH

BANDWIDTH LOW CH

4 Agilent 08:06:36 Feb 16, 2011

R T |Fre§;’ChanneI I

Center Freg

Ch Freq 2.402 GHz Trig  Free 2 40200000 GHz
Occupied Bandwidth I I
| Start Freqg
2.40050000 GHz
Ref 10 dBm Atten 10 dB
#Peak T Stop Freqg
Log I \J; 2.40350000 GHz
10 > <
dB/ CF Step
Offst |rwe 300.000000 kHz
11 Auto [ET
dB
Freg Offset

Center 2.402 000 GHz
#Res BW 30 kHz

#VBW 100 kHz

Sweep 3.2 ms (601 pts)

Span 3 MHz 0.00000000 Hz

Occupied Bandwidth

Occ BYW % Pwr

1.2003 MHz x B
Transmit Freq Error -9.636 kHz
% dB Bandwidth 1.329 MHz

Signal Track
99.00 % off

-20.00 dB

On

BANDWIDTH MID CH

- Agilent 08:07:10 Feb 16, 2011

R T |FrequhanneI |

Ch Freq

Occupied Bandwidth

2.441 GHz

Center Freq

Trig Free || o 44100000 GHe

| Start Freq
2.43950000 GHz

Ref 10 dBm

Atten 10 B

#Peak

Stop Freq

Log

244250000 GHz

-3

10

dB/

CF Step

300.000000 kHz

Auto tan

Frag Offset

Center 2.441 000 GHz
#Res BW 30 kHz

#VBW 100 kHz

Sweep 3.2 ms (601 pts)

Span 3 MHz 0.00000000 Hz

Transmit Freg Error
% dB Bandwidth

Occupied Bandwidth
1.1971 MHz

Occ BW % Pwr
% dB

-5.041 kHz
1.285 MHz

Signal Track
Off

99.00 %
-20.00 dB

On

Page 35 of 111

35

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701D
FAX: (510) 661-0888

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



REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

BANDWIDTH HIGH CH

# Agilent 08:05:03 Feb 16, 2011 R T [ MeasSetup |
| [ Avg rumber
Ch Freqg 248 GHz Trig  Free 10
Occupied Bandwidth I I on off
Avg Mode
Exp Repeat
Ref 10 dBm Atten 10 dB
#Peak T hax Hold
Log 4 \J‘., On Off
10 — .
dB/ Occ BW % Py
Offst  pi 99.00 %
11
dB
OBW Spar
Center 2.480 000 GHz Span 3 MH || 300000000 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms (601 pts)
- - ¥ dB
Occupied Bandwidth Oce BW % Pur 99.00 % -20.00 dB
1 1 791 MHZ wdB  -20.00 dB
Transmit Freq Error -1.235 kHz Rofplfimizle
% dB Banduwidth 1.261 MHz erLeve
I |
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

99% BANDWIDTH

BANDWIDTH LOW CH

4 Agilent 08:02:52 Feb 16, 2011

R T |Fre§;’ChanneI I

Center 2.402 000 GHz
#Res BW 30 kHz

#VBW 100 kHz

ChFreq 2402 GHz Tig Fres | ;%SS%DF S
Occupied Bandwidth I I
| Start Freqg
2.40050000 GHz
Ref 10 dBm Atten 10 dB
#Samp | T Stop Freqg
Log ! ! 2.40350000 GHz
10 9 ] I L UL, e
dB/ CF Step
Offst . LL ||| 300.000000 kHz
11 A N Y A T L Y I W M T Auto Man
dB
i Freq Offset

0.00000000 Hz

Span 3 MHz

#Sweep 100 ms (601 pts)

Occupied Bandwidth

1.1956 MHz
Transmit Freq Error 2.892 kHz
% dB Bandwidth 1.267 tHz*

Signal Track
Occ BYW % Puwr

w dB

99.00 %
-20.00 dB

On

Off

BANDWIDTH MID CH

- Agilent 08:04:10 Feb 16, 2011

R T |FrequhanneI |

Ch Freq 2.441 GHz

Trig  Free

Occupied Bandwidth

Center Freq
2.44100000 GHz

Ref 10 dBm Atten 10 B

Start Freq
2.43950000 GHz

#Samp)

Log

Stop Freq
2.44250000 GHz

10 2

dB/

Center 2.441 000 GHz

#Res BW 30 kHz #VBW 100 kHz

Span 3 MHz

#Sweep 100 ms {601 pts)

CF Step
300.000000 kHz
Auto tan

Frag Offset
0.00000000 Hz

Occ BW % Pwr
% dB

Occupied Bandwidth
1.1767 MHz

4.011 kHz
1.303 MHz*

Transmit Freg Error
% dB Bandwidth

99.00 %
-20.00 dB

Signal Track
Off

On
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

BANDWIDTH HIGH CH
#: Agilent 08:04.47 Feb 16,2011

R T |FrequhanneI |

Center Freq

Ch Freqg 248 GHz Trig  Free 2 48000000 GHz
Occupied Bandwidth I I
I Start Freg
247350000 GHz
Ref 10 dBm Atten 10 dB
#Samp I T Stop Freg
Leg [ ! 243150000 GHz
10 >
dB/ 2 < CF Step
Offst T 300.000000 kHz
11 I Jle T I Auto han
dB
Freg Offset

#Res BW 30 kHz

Center 2.480 000 GHz

#VBW 100 kHz

Span 3 MHz 0.00000000 Hz

#Sweep 100 ms (601 pts)

; ; Signal Track
Occupied Bandwidth Oce BW % Pur 99.00 % [ffon off
1.2068 MHz xdB  -20.00 dB
Transmit Freq Error 9.666 kHz
% dB Bandwidth 1.290 MHz*
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

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: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

e Agilent 10:02:52 Feb 16, 2011 BT harker
A Mkrl 1.000 MHz
Ref 10 dBm Atten 10 dB 161de || Select Marker
#Peak | ‘ 1 2 3 4
Log
10
dB/ Mormal
Offst
1"
B Delta
Delta Pair
racking Re
LgAv Ref(T 9 R A
M1 S2 Span Pair
S3 FS Span Center
AA

offy:
=50k off
Swp
Center 2.441 000 GHz Span 10 MHz 1“40?59
#Res BW 100 kHz #VBW 100 kHz Sweep 1.24 ms {601 pts)

I
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

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 set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

79 Channels observed.
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

e Agilent 09:47:37 Feb 16, 2011 BT harker

A Mkrl 78.67 MHz

Ref 10 dBm Atten 10 dB 0o2dp || Select Marker
#Peak T 1 2 3 4
Log <,
10
dB/ Maormal
Offst
1
dB Delta

Delta Pair

(Tracking Ref)
Lgﬁu\-’ Ref A
M1 s2 Span Pair
S3 FS Span Center
AR

offy:
FTun Off
Swp
Start 2.390 00 GHz Stop 2.490 00 GHz 1“40?59
#Res BW 300 kHz #/BW 300 kHz Sweep 1.36 ms {601 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)
- Agilent 09:41.01 Feb 18, 2011 R T |Freg/Channel

‘ Center Freq

Ref 10 dBm Atten 10 dB

#Peak 2 41500000 GHz

Log

10 Start Freqg

dB/ 240000000 GHz

Offst

11

dB ‘ Stop Freqg
243000000 GHz

CF Step
300000000 MHz
Lghv Auto Man
M1 S2 Freq Offset
S3 FS 0.00000000 Hz
AA
affy: )
FTun Signal Track
Swp On Off

Start 2.400 00 GHz Stop 2.430 00 GHz ‘
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
% Agilent 09:38:58 Feb 16, 2011 R T |Freg/Channel

Center Freq

Ref 10 dBm Atten 10 dB 2.44500000 GHz

#Peak

Start Freg
243000000 GHz

Stop Freg
246000000 GHz

CF Step
3.00000000 MHz
LgAv Auto Man

M1 S2 Freq Offset
53 FS 000000000 Hz
AA

offj:
FTun
Swp

Signal Track
On off

Start 2.430 00 GHz Stop 2.460 00 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
s Agilent 09:35:06 Feb 16, 2011 R T [Freg/Charnel |

‘ Center Freq

Ref 10 dBm Atten 10 dB

#Peak 2 47500000 GHz

Log

10 Start Freqg

dB/ 246000000 GHz

Offst

11

dB ‘ Stop Freqg
249000000 GHz

CF Step
300000000 MHz
Lghv Auto Ian)
M1 S2 Freq Offset
S3 FS 0.00000000 Hz
AA
affy: )
ETun Signal Track
Swp On off

Start 2.460 00 GHz Stop 2.490 00 GHz ‘
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

Page 43 of 111 43

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
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 UL CCS.




REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

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 quse Number of Ayerage Limit Margin
Width = . Time of
ulses in 0
3.16 ccupan
seconds cy
(msec) (sec) (sec) (sec)
DH1 0.4571 31 0.142 0.4 0.258
DH3 1.708 15 0.256 0.4 0.144
DH5 2.9 11 0.319 0.4 0.081
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REPORT NO: 11J13631-1

FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

H1

PULSE WIDTH
PULSE WIDTH
4 Agilent 10:22:35 Feb 16,2011 R T Warker

A Mkl 4517 ps
Ref 10 dBm Atten 10 dB 373de || Select Marker
#Peak 1 2 3 4
Log
10
dB/ MNormal
Offst
"
18 Delta
i
¢ Delta Pair
(Tracking Ref)
L9Av Ref A
o Span Pair
S3FS Span Center
AA

aff): a
FTun off
Center 2.441 000 GHz Span 0 Hz 1“’10?59

Res BW 1 MHz

#VBW 1 MHz

Sweep 1 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
3 Agilent 10:11:41 Feb 16,2011

Marker

Ref 10 dBm

Atten 10 dB

Selact Marker

#Peak

LgAv

1 2 3 4

Mormal

Delta Fair
(Tracking Ref)
Ref A

w1 s2
S3 F§
AR

offj:

FTun

Center 2.441 000 GHz

Res BW 1 MHz

#VBW 1 MHz

Span0 Hz |
Sweep 3.16 s (601 pts)

Span Pair

Span Center
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

DH3

PULSE WIDTH

PULSE WIDTH

- Agilent 10:25:42 Feb 16, 2011

R T

MWarker

Ref 10 dBm Atten 10 (B

& Mkr1 1.708 ms
0.35 dB

Select Marker

#Peak | |
Log

10
dB/

Offst
11

dB

Delta

Delta Pair
(Tracking Ref)
Ref A

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

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

- Agilent 10:30:49 Feb 16, 2011

MWarker

Ref 10 dBm Atten 10 (B

#Peak

Select Marker

12 3 4

Marmal

Delta

LgAv

Delta Pair
(Tracking Ref)
Ref A

w1 s2
S3 RSy

AR

offy:
FTun

Center 2.441 000 GHz

Res BW 1 MHz #VBW 1 MHz

Span 0 Hz |
Sweep 3.12 s (601 pts)

Span Pair

| EEn Center
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

DH5

PULSE WIDTH

PULSE WIDTH

4 Agilent 10:10:09 Feb 18, 2011 RT

MWarker

ANkl 29 ms
Ref 10 dBm Atten 10 (B 0.33 dB

Select Marker

#Peak
Log <

10
dB/

Offst
11

dB

Delta

LgAv

Delta Pair
(Tracking Ref)
Ref A

W1 s2
S3 F§

AA
offj:

FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 10 ms {601 pts)

Span Pair

Span Center

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

- Agilent 13:17:53 Feb 16, 2011

MWarker

Ref 10 dBm Atten 10 (B

#Peak

Select Marker

12 3 4

Marmal

Delta

LgAv

Delta Pair
(Tracking Ref)
Ref A

w1 s2
S3  FSpn Y T AP

AR

offy:
FTun

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

Span Pair
Span Center
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

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 5.16 21 -15.81
Middle 2441 5.07 21 -15.90
High 2480 5.05 21 -15.92
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

OUTPUT POWER

PEAK POWER LOW CH

% Agilent 07:58:27 Feb 16, 2011 R T | Peak Search

Mkr1 2.401 933 GHz ‘
Ref 10 dBm Atten 10 B 5.16 dBm Mext Pealk
#Peak ql
Log
10 )
dB/ ‘ Mext Pk Right
Offst
11
dB Mext Pl Left

‘ Min Search

LgAv

M1 s2

S3 FS Pk-Pk Search
AA

aff):

FTun Mkr © CF

Swp

Center 2.402 000 GHz Span 10 MHz ‘ 1“’10?59

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

PEAK POWER MID CH
# Agilent 07:59:45 Feb 16, 2011 R T | PeakSearch

Mkr1 2.440 583 GHz
Ref 10 dBm Atten 10 dB 5.07 dBm Mext Peak
#Peak
Log
10
dB/
Offst
1
B Mext Pk Left

Next Pk Right

Ilin Search

LgAv

M1 Ss2
S3 FS Pk-FPk Search

AA
off):
FTun
Swp

Center 2.441 000 GHz Span 10 MHz
#Res BW 3 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

PEAK POWER HIGH CH

e Agilent 08:00:22 Feb 16, 2011 R T Pealk Search
Mkr1 2.479 717 GHz

Ref 10 dBm Atten 10 B 5.05 dBm Mext Pealk
#Peak P
Log I
10 )
dB/ Mext Pk Right
Offst
11
B Mext Pk Left

‘ Win Search
LgAv
M1 s2
S3 FS Pk-Pk Search

AR
offj:
FTun Mkr © CF
Swp
Center 2.480 000 GHz Span 10 MHz ‘ 1[\40?59
#Res BW 3 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
I |
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

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 1.0 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 0.61
Middle 2441 0.75
High 2480 0.63
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

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: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

4 Agilent 08:10:04 Feb 16, 2011 R T Displa
Mkr1 2.402 150 GHz
Ref 10 dBm Atten 10 B 2.00 dBm Full Screen
#Peak
Log <& ; -
10 Display Line
dB/ -15.00 dBm
Offst on o
11
dB
1]}
-18.0
dBm .
LimitsH

LgAv
M1 S2 Active Fctn
S3 FS Position Y

AA Bottom
offy:
=50k Title ¥
Swp
Center 2.400 000 GHz Span 10 MHz ‘ Preferences ¥
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

LOW CHANNEL SPURIOUS
- Agilent 08:22:12 Feb 16, 2011 BT M arker

Mkr1 2.41 GHz
Ref 10 dBm Atten 10 dB 260 dBm || SSlect Marker
#Peak 1 2 3 4
Log
10 Warker Trace
dB/ Auto 1 2 3
Offst
11
JB Readout ,
ol Frequency
-18.0 e
dBm Warker Table
LgAv On Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pts) Marker All Off

M adiar Trace X Ptz Amplitude
1 (4] 241 GHz -2.60 dBm
2 %)) 1.50 GHz -65.23 dBm
2 (4] 2.19 GHz -44.40 dBm
4 (4] 479 GHz -G0.ST dBm
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

- Agilent 08:09:12 Feb 16, 2011 R T Display
Mkr1 2.441 150 GHz

Ref 10 dBm Atten 10 dB 2.05 dBm Full Screen

#Peak

Log BTN
10 Display Line
B/ -17.95 dBm
Offst o0 =
1
dB

bl
-18.0
dBm

LgAv

Limits™

M1 S2 Active Fctn
S3 FS Pasition Y
AA Bottom

offj:
=50k
Swp

Center 2.441 000 GHz Span 10 MHz || Preferences ¥
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

MID CHANNEL SPURIOUS
W Agilent 08:168:14 Feb 16, 201 R T harker

Mia3 3.28 GHz
Ref 10 dBm Atten 10 dB 4501 dBm || Select Marker
#Peak ' o2 o3
Log
10 Warker Trace
dB/ uto 1 2 3

Readout ,
Frequency

-18.0
dBm 4 ok Warker Table
LgAv On Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pts) Marker All Off

Marker Trace i Amplitude
1 o 245 GHz -2.44 dBm
(4] 162 GHz -G2.07 dBm

1 3.28 GHz -45.01 dBm

(4] 4828 GHz -G2.70 dBm
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

4 Agilent 08:10:56 Feb 16, 2011 R T Displa
Mkr1 2.479 850 GHz
Ref 10 dBm Atten 10 B 2.06 dBm Full Screen
#Peak
Log @ - -
10 Display Line
dB/ -17.94 dBm
Offst on o
11
dB
1]}
7.9
dBm .
LimitsH

LgAv
M1 S2 Active Fctn
S3 FS Position Y

AA Bottom
offy: S PN Y, P
=50k Title ¥
Swp
Center 2.483 500 GHz Span 10 MHz ‘ Preferences ¥
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

HIGH CHANNEL SPURIOUS
% Agilent 08:13:12 Feb 16, 2011 RT Marker

Mkid 4.96 GHz
Ref 10 dBm Atten 10 dB 62,96 dBm || Select Marker
#Peak oz 3 4
Log
10 Warker Trace
dB/ Auto 1 2 3
Offst
1"
JB FReadout,
ol requency
7.9 -
dBm Warker Table
LgAv On Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pts) Marker All Off

M adiar Trace X Ptz Amplitude
1 (4] 250 GHz -1.49 dBm
2 %)) 167 GHz -63.95 dBm
2 (4] 232 GHz -45.26 dBm
4 (4] 405 GHz -GZ.OG8 dBm
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

- Agilent 10:36:23 Feb 16, 2011 R T Displa
Mkr1 2.402 150 GHz
Ref 10 dBm Atten 10 B 2.00 dBm Full Screen
#Peak
Log ¢ ; -
10 Display Line
dB/ -15.00 dBm
Offst on o
11
dB
1]}
-18.0
dBm .
LimitsH

LgAv
M1 S2 Active Fctn
S3 FS Position Y

AA Bottom
offy:
=50k Title ¥
Swp
Center 2.400 000 GHz Span 10 MHz ‘ Preferences ¥
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

HIGH BANDEDGE WITH HOPPING ON
# Agilent 10:40.27 Feb 16,2011 R T Display
Mki1 2.480 150 GHz

Ref 10 dBm Atten 10 B 2.01 dBm Full Screen
#Peak

Display Line
-17.99 dBm
On Off

dBm
LgAv

Lirmits!

M1 S2 Active Fctn
S3 FS . Position Y
AA Bottom

offj:
=50k
Swp

Center 2.483 500 GHz Span 10 MHz || Preferences  »
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

7.3. LE GFSK MODULATION

7.3.1. 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) (MHz) (MHz)
Low 2402 1.115 1.027
Middle 2440 1.115 1.038
High 2480 1.113 1.035
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

20 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 10:52:37 Mar 1, 2011

R T | Wleasure I

I |
Ch Freg 2,402 GHz Trig  Free Meas Off
Occupied Bandwidth I I
| (Channel Power
Ref 11 dBm Atten 10 dB
-‘Epe"‘" Occupied BYW
09 g
10 A <
dB/
Offst ACP
1"
dB ] ]
Multi Carrier
Center 2.402 000 GHz Span 3 MHz Power
#Res BW 30 kHz #VBW 100 kHz Sweep 20 ms (601 pts)
- - Power Stat
Occupied Bandwidth Oce BYW % Pur 99.00 % CCDF
1.0385 MHz xdB  -20.00 dB
Transmit Freq Error 5.328 kHz 1M?59
% dB Bandwidth 1.115 MHz "

BANDWIDTH MID CH

e Agilent 11:10:42 Mar 1, 2011

R T | IWeasure '

Ch Freq

Occupied Bandwidth

2.44 GHz

Trig  Free Meas Off

Channel Power

Ref 11 dBm

Atten 10 B

#Peak

Occupied BW

Log

<

10

dB/

‘ ACPF

MUt Carrier

Center 2.440 000 GHz
#Res BW 30 kHz

#VBW 100 kHz

Sweep 20 ms {601 pts)

Span 3 MHz Powier

1

Transmit Freg Error
% dB Bandwidth

Occupied Bandwidth

0373 MHz

7.343 kHz
1.113 MHz

Occ BW % Pwr
% dB

Power Stat

99.00 % CCDFE

-20.00 dB

lore
1 0f 2
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

BANDWIDTH HIGH CH

He Agilent 11:18:38 Mar 1, 2011 R T [ Measure |
| I
Ch Freg 2.48 GHz Trig  Free Meas Off
Occupied Bandwidth I I
I Channel Power
Ref 11 dBm Atten 10 dB
:Pe"‘" Occupied BW
09 &
10 = b =
dB/
Offst ACP
1
dB ] ]
Multi Carrier
Center 2.480 000 GHz Span 3 MHz Power
#Res BW 30 kHz #VBW 100 kHz Sweep 20 ms {601 pts)
- - Paower Stat
Occupied Bandwidth Oce BYW % Pur 99.00 % CCDF
1 0368 MHZ wdB  -20.00 dB
Transmit Freq Error 9.300 kHz 1M?£e
% dB Bandwidth 1.113 MHz "

Page 59 of 111

59

COMPLIANCE CERTIFICATION SERVICES (UL CCS)
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701D
FAX: (510) 661-0888

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



REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

99% BANDWIDTH

BANDWIDTH LOW CH

e Agilent 11:01:10 Mar 1, 2011

R T | Wleasure I

I |
Ch Freg 2,402 GHz Trig  Free Meas Off
Occupied Bandwidth I I
| (Channel Power
Ref 11 dBm Atten 10 dB
#Samp Occupied BYW
Log
& I
10 . 3 e
dB/
Offst ACP
1"
dB H el
| | Multi Carrier
Center 2.402 000 GHz Span 3 MHz Power
#Res BW 30 kHz #VBW 100 kHz Sweep 20 ms (601 pts)
- - Power Stat
Occupied Bandwidth Oce BYW % Pur 99.00 % CCDF
1.0266 MHz xdB  -20.00 dB
Transmit Freq Error 8.117 kHz 1M?59
% dB Bandwidth 1.062 MHz* "

BANDWIDTH MID CH

5 Agilent 11:11:39 Mar 1, 2011

R T | IWeasure '

Ch Freq 2.44 GHz

Trig  Free Meas Off

Occupied Bandwidth

Channel Power

Ref 11 dBm Atten 10 B

#Samp)

Occupied BW

Log

10

dB/

‘ ACPF

MUt Carrier

Center 2.440 000 GHz

#Res BW 30 kHz #VBW 100 kHz

Pawer

Span 3 IIH;
Sweep 20 ms {601 pts)

Occupied Bandwidth
1.0379 MHz

11,284 kHz
1.085 MHz*

Transmit Freg Error
% dB Bandwidth

Occ BW % Pwr
% dB

Power Stat

99.00 % CCDFE

-20.00 dB

lore
1 0f 2
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

BANDWIDTH HIGH CH

H#e Agilent 11:17:53 Mar 1, 2011 R T [ Measure |
| I
Ch Freg 2.48 GHz Trig  Free Meas Off
Occupied Bandwidth I I
I Channel Power
Ref 11 dBm Atten 10 dB
#Samp | Occupied BW
Log L s
10 3% P
dB/
Offst AL ACP
1
@B | | i
] | Multi Carrier
Center 2.480 000 GHz Span 3 MHz Power
#Res BW 30 kHz #VBW 100 kHz Sweep 20 ms {601 pts)
- - Paower Stat
Occupied Bandwidth Oce BYW % Pur 99.00 % CCDF
1 0345 MHZ wdB  -20.00 dB
Transmit Freq Error 8.482 kHz 1M?£e
% dB Bandwidth 1.081 MHz* "
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

7.3.2. 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: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

- Agilent 10:35.08 Mar 2, 2011 RL Freg/Channel
A Mkrl 2.000 MHz Conter F

Ref20 dBm Atten 20 dB -0.44 dB enter Freq
#Peak ‘ 244000000 GHz
Log
10 Start Freq
dB/ |, 2 43750000 GHz
Offst
1"
dB Stop Freqg

2 44250000 GHz

CF Step

£00.000000 kHz
Lghv Auto Man
Vi s2 Freq Offset
S3 FC 0.00000000 Hz

AA
affy: )
FTun Signal Track
Swp On Off
Center 2.440 000 GHz Span 5 MHz ‘
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

7.3.3. 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 set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

40 Channels observed, missing three channels at 2402, 2426 and 2480MHz for advertising.
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
A Agilent 10:25:52 Mar 2, 2011 RL Freg/Channel

Mkr3 2.480 00 GHz

Center Freq
Ref 20 dB Atten 20 dB 30.67 dB
#Penk [— 2 M N 2 44000000 GHz

Start Freg
2.39000000 GHz

Stop Freg
2.49000000 GHz

CF Step
10.0000000 MHz

LgAv uto Ma

Start 2.390 00 GHz Stop 2.490 00 GHz
#Res BW 1 MHz #/BW 1 MHz Sweep 1 ms {601 pts)
hdadcer Trace X, Pois Amplitude

Freq Offset
0.00000000 Hz

i1 2,402 00 GHz -32.58 dBm
4} 2.426 00 GHz -28.57 dBm
i1 2.420 00 GHz -20.67 dBm

Signal Track
On

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)

d Agilent 10:30:41 Mar 2, 2011 RL MWarker

Ref 20 dBm Atten 20 dB Select Marker
#Peak 1 2 3 4

Log
10
dB/ MNormal
Offst
11

B Delta

Delta Pair
(Tracking Ref)
LgAv Ref A

M1 s2
53 FC|
AA
offy:
FTun Off

Swp

Span Pair
Span Center

Start 2.400 00 GHz Stop 2.430 00 GHz
#Res BW 300 kHz VBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)

@ Agilent 10:32:13 Mar 2, 2011

RL

Freg/Channel

Ref 20 dBm

Atten 20 dB

#Peak

Center Freq
2 44500000 GHz

Start Freg
2.43000000 GHz
Stop Freq
2.4R000000 GHz

LgAv

CF Step
3.00000000 MHz
Auto Ma

M1 S2
53 FC|

AR
offp:

FTun

Swp

Start 2.430 00 GHz
#Res BW 300 kHz

WVBW 300 kHz

Stop 2.460 00 GHz
Sweep 1 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

=

| NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD |

SEGMENT)

de Agilent 10:33:21 Mar 2, 2011

Trace

Ref 20 dBm

Arten 20 dB

#Peak

10

Trace
2 3

Clear Write

Max Hold

Lghv

lin Hald

M1 s2
53 FC|

AA
offp:

FTun
Swp

Start 2.460 00 GHz
#Res BW 300 kHz

VBW 300 kHz

Stop 2.490 00 GHz
Sweep 1 ms (601 pts)
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

7.3.4. 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 1.6 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 1.6 second period (39 channels * 0.4 s) is equal
to 10 * (# of pulses in 1.6 s) * pulse width.

RESULTS
Time Of Occupancy = 7 pulses * 2.642-(1.59 *4) msec = 2.0036 msec
LE Mode

DH Packet | Pulse | Number of | Average | Limit Margin
Width | Pulsesin | Time of

(msec) 1.6 (sec) (sec) (sec)
seconds
LE Mode 2.0036 7 0.140 04 0.260
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

PULSE WIDTH (On Time)

OFF TIME

PULSE WIDTH
- Agilent 10:39:13 Mar 2, 2011

RL

Marker

Ref 20 dBm

Atten 20 dB

A MkrT 2642 ms
-3.69 dB

#Peak

Selact Marker
1 2 3 4

Mormal

Delta

LgAv

Delta Fair
(Tracking Ref)
Ref A

W1 52
S3 VvV

AA
offj:

FTun

Center 2.440 000 GHz
Res BW 1 MHz

VBW 1 MHz

Span 0 Hz
Sweep 10.64 ms (601 pts)

Span Pair

Span Center

NUMBER OF PULSES

- Agilent 10:40:22 Mar 2, 2011 RL harker
A Mkrl 1896 ps

Ref 20 dBm Atten 20 (B 4704 || Select Marker
#Peak | 1
Log i
10 3
dB/ o Mormal
Offst
11
dB Delta

Delta Pair

(Tracking Ref)
LgAV Ref A
W1 s2 Span Pair
3 v Span Center
AA

offy:
FTun Off
Center 2.437 400 GHz Span 0 Hz 1'\’10?59
Res BW 1 MHz VBW 1 MHz Sweep 10.64 ms (601 pts)
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

NUMBER OF PULSES IN 1.6 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
e Agilent 10:42:20 Mar 2, 2011

Marker

Ref 20 dBm Atten 20 dB
#Peak

Selact Marker

1 2 3 4

Mormal

Delta

LgAv

Delta Fair
(Tracking Ref)
Ref A

W1 52
53 F§
AR
offj:
FTun

Center 2.437 400 GHz Span 0 Hz |
Res BW 1 MHz VBW 1 MHz Sweep 1.6 s (601 pts)

Span Pair

Span Center
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

7.3.5. 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 2.30 30 -27.70
Middle 2440 2.37 30 -27.63
High 2480 2.33 30 -27.67
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

OUTPUT POWER

PEAK POWER LOW CH

- Agilent 11.06:31 Mar 1, 2011 R T | PeakSearch

Mkr1 2.402 083 GHz
Ref 11 dBm Atten 10 B 2.30 dBm Mext Pealk
#Peak
Log 3
10 )
dB/ ‘ Mext Pk Right
Offst
11
dB Mext Pl Left

‘ Min Search

LgAv

M1 s2

S3 FC Pk-Pk Search
AA

aff):

FTun Mkr © CF

Swp

Center 2.402 000 GHz Span 10 MHz ‘ 1“’10?59

#Res BW 3 MHz VBW 3 MHz Sweep 20 ms {601 pts)

PEAK POWER MID CH
o Agilent 11:09:24 Mar 1, 2011 R T | PeakSearch

Mkr1 2.439 700 GHz
Ref 11 dBm Atten 10 dB 2.37 dBm Mext Peak
#Peak
Log
10
dB/
Offst
1
B Mext Pk Left

Next Pk Right

Ilin Search

LgAv

V1 s2
S3 FC| Fk-Pk Search

AA
off):
FTun
Swp

Center 2.440 000 GHz Span 10 MHz
#Res BW 3 MHz VBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

PEAK POWER HIGH CH

% Agilent 11:16:46 Mar 1, 2011 R_T |Freg/Channel
Mkr1 2.480 133 GHz Corter E
efter Freq
ﬁef 11 dBm Atten 10 dB 2.33 dBm 5 AB000000 GHy
#Peak
Log &>
10 Start Freg
dB/ 2.47500000 GHz
Offst
1"
dB Stop Freg
2.48500000 GHz
CF Step
1.00000000 MHz
LgAv Auto Man
M1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA
alf): )
ETun Signal Track
Swp On 0
Center 2.480 000 GHz Span 10 MHz ‘
#Res BW 3 MHz VBW 3 MHz Sweep 20 ms {601 pts)
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

7.3.6. 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 2.15
Middle 2440 2.25
High 2480 2.18
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

7.3.7. 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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DATE: MARCH 02, 2011
IC: 2878D- WINB3

REPORT NO: 11J13631-1
FCC ID: MCLWINB3

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

e Agilent 11:03:05 Mar 1, 2011

RT |Fre§;’ChanneI I
Ref 11 dBm Atten 10 dB

Mkr1 2.402 000 GHz Certer E

1.11 dBm enter Freq
#Peak T 240000000 GHz
Log b
10 Start Freqg
dB/ 2.39500000 GHz
Offst
1
dB Stop Freqg
Dl 2 40500000 GHz

-18.9

dBm CF Step
1.00000000 MHz

LaAv Auto bdan

i s2 Freg Offset

S3 FC 0.00000000 Hz

AA

offy: T ) ]

=50k Signal Track

Swp On off

Center 2.400 000 GHz
#Res BW 100 kHz

Span 10 MHz
Sweep 20 ms {601 pts)

—

#VBW 300 kHz

LOW CHANNEL SPURIOUS

5 Agilent 11:04:42 Mar 1, 2011

R T

Mkr2 3.19 GHz
43.26 dBm

Freg/Channel

Center Freq

Atten 10 dB 13.0150000 GHz

Ref 11 dBm
#Peak
Log

10 Start Freq
dB/ 30.0000000 MHz
Offst

1"
dB Stop Freq

ol 26.0000000 GHz

-18.9
dBm

LgAv

CF Step
259700000 GHz

Start 30 MHz Stop 26.00 GHz

#Res BW 100 kHz

#VBW 300 kHz

Sweep 8.775 s (601 pts)

Marker
1
2

Trace
o
o

X, Az
2.4 GHz
3.19 GHz

Amplitude
076 dBm
-43.26 dBm

Frag Offset
0.00000000 Hz

Signal Track
On off

75
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

e Agilent 11:13:24 Mar 1, 2011

R T

|Fre§;’ChanneI I

Mkr1 2.440 000 GHz

;{;L : : dBm Atten 10 dB 1.34 dBm zﬁggéggu': (rBquz
Log
10 Start Freq
dB/ 243500000 GHz
Offst
11
dB Stop Freqg
DI 2 44500000 GHz
187
dBm CF Step

1.00000000 MHz
Lghv Auto Man
Vi s2 Freq Offset
S3 FC 0.00000000 Hz

AA

aff: WIse ]
250k Signal Track
Swp On Off
Center 2.440 000 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 20 ms {601 pts)

MID CHANNEL SPURIOUS

W Agilent 11:14:28 Mar 1, 2011

R T

Freg/Channel

Ref 11 dBm Atten 10 (B

Mkr2 3.23 GHz
44.16 dBm

#Peak

Center Freq
13.0150000 GHz

Log

10
dB/
Offst

Start Freq
30.0000000 hHz

1"

dB

DI

Stop Freq
26.0000000 GHz

-18.7
dBm

LgAv

CF Step
259700000 GHz

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 8.775 s (601 pts)

X, Az
2.45 GHz
3.23 GHz

Marker Trace
1 o
2 o

Amplitude
1.02 dBm
-44.16 dBm

Frag Offset
0.00000000 Hz

Signal Track
Off

On
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REPORT NO: 11J13631-1

FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

# Agilent 11:20:53 Mar 1, 2011 R T |Freg/Channel
Mkr1 2.480 000 GHz

;{;L : : dBm Atten 10 dB 1.37 dBm 2_%225365 (rBquz

Log o

10 Start Freq

dB/ 247850000 GHz

Offst

11

dB Stop Freqg

DI 2 48850000 GHz

18.7

dBm CF Step
1.00000000 MHz

Lghv Auto Man

Vi s2 Freq Offset

S3 FC 0.00000000 Hz

AR

offf —rk—F—— LT Ml i .

250k Signal Track

Swp On Off

Center 2.483 500 GHz Span 10 MHz ‘

#Res BW 100 kHz #VBW 300 kHz Sweep 20 ms {601 pts)

HIGH CHANNEL SPURIOUS

5 Agilent 11:22:22 Mar 1, 2011

R T

Freg/Channel

Ref 11 dBm

Atten 10 (B

Mki2 3.32 GHz

45.92 dBm

#Peak

Center Freq
13.0150000 GHz

Log

10
dB/
Offst

Start Freq
30.0000000 hHz

1"

dB

DI

Stop Freq
26.0000000 GHz

-18.7
dBm

LgAv

CF Step
259700000 GHz

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 8.775 s (601 pts)

Marker
1
2

Trace
o
o

X, Az
2.50 GHz
3.32 GHz

Amplitude
020 dBm
-45.92 dBm

Frag Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

- Agilent 10:45:35 Mar2, 2011 RL [ Display |
Mkr1 2.408 23 GHz

Ref 20 dBm Atten 30 B 2.09 dBm Full Screen

#Peak

Log - .

10 Display Line
; -17.91 dBm

dB; g

Offst on o

7.3

dB

1]}

7.9

dBm .

LimitsH

LgAv

Vi S2 Active Fctn

s3  FCULL LAyt VI il I Position "
AA Bottom

offy:

FTun Title M

Swp

Center 2.400 00 GHz Span 20 MHz ‘ Preferences ¥

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

HIGH BANDEDGE WITH HOPPING ON

- Agilent 10:52.47 Mar2, 2011 RL [ Display |
Mkr1 2.476 27 GHz

Ref 20 dBm Atten 30 B 2.97 dBm Full Screen

#Peak

Log - .

10 Display Line

dB/ £ -17.03 dBm

Offst On Off

7.3

dB

1]}

A17.0

dBm .

LimitsH

LgAv

Vi S2 Active Fctn

$3 FC — R NPT I A R Y T Position "
AA Bottom

offy:

FTun Title M

Swp

Center 2.483 50 GHz Span 20 MHz ‘ Preferences ¥

#Res BW 300 kHz #VBW 300 kHz #Sweep 1 ms (601 pts)
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

8. RADIATED TEST RESULTS

8.1. 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 3m (dBuV/m)at 3m
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: 11J13631-1

FCC ID:

MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

8.2.

TRANSMITTER ABOVE 1 GHz

8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

# Agilent 14:09:09 Feb 15, 2011 R T |Freg/Channel
Mkr1 2.385 73 GHz Conter F
enter Freq

Ref 100 dBy*/ #Atten 0 dB 47.02 dBp/ 5 2000000 Gy

#Peak

Log .,

10 Start Freq

dB/ 2.31000000 GHz

Offst

5.58

dB Stop Freg

ol 2.39000000 GHz

74.0

dBuv CF Step
> 5.00000000 MHz

Lo Auto Man|

S1 w2 Freq Offset

S3 FC 0.00000000 Hz

=(f): )

FTun Signal Track

Swp On Off

Start 2.310 00 GHz Stop 2.390 00 GHz |

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

LOW CHANNEL RESTRICTED, AVG, HORIZ

A Agilent 14:09°41 Feh 15, 2011

R T

Freg/Channel

Ref 100 JdBpY

#Atten 0 dB

Mkr1 2.310 40 GHz
34.08 dBpY

Center Freqg
2.35000000 GHz

#Peak

Start Freg
231000000 GHz

dB
0]}

Stop Frag
2.39000000 GHz

54.0
dBpv

CF Step

LA

8.00000000 MHz
Auto i}

51 w2y
53 FC

US

a
Freq Offset
0.00000000 Hz

FTun

Swip

Signal Track
On Off

Start 2.310 00 GHz
#Res BW 1 MHz

#WVBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s {601 pts)

"’7|
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 14:06:55 Feb 15, 2011 BT |Fre§;‘Channe| I

Mkr1 2.371 47 GHz Conter F

enter Freq
:};Z:Eo dBp #Atten 0 dB 46.87 dBpv 5 35000000 GHz
Log
10 Start Freqg
dB/ 2.31000000 GHz
Offst
5.58
JB Stop Freqg
DI 239000000 GHz

74.0

dBpy CF Step
° 8.00000000 MHz

L Auto Man

51 V2 Freq Offset

53 FC 000000000 Hz

=(f): .

FTun Signal Track

Swep On Off

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

LOW CHANNEL RESTRICTED, AVG, VERT
5 Agilent 14:07:28 Feb 15, 2011 R T |EFregiChannel

Mkr1 2.310 13 GHz

Center Freq
Ref 100 By #Atten 0 dB 34.08 dBLY
oeak [ - T 235000000 GHz

Start Freg
2.31000000 GHz
Stop Freg
2.39000000 GHz

CF Step
5.00000000 hHz
Auto Ma

Freq Offset
0.00000000 Hz
Signal Track
Cn Off
Start 2.310 00 GHz Stop 2.390 00 GHz | |
#Res BW 1 MHz Z#WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

%5 Agilent 14:16:45 Feb 15, 2011 R T

M1 2.492 080 0 GHz Conter F
Ref 100 dBpY #Atten 0 dB 46.78 dBpY enter Freq
ireak s —EC | 2 49175000 GHz

Start Freq
2 48350000 GHz
Stop Freq
250000000 GHz

CF Step
1.65000000 MHz
Auto Man|

Freg/Channel

Freq Offset
0.00000000 Hz

Signal Track
On Off
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms {601 pts)

HIGH CHANNEL RESTRICTED, AVG, HORIZ

5 Agilent 14:17:08 Feb 15, 2011 R T

Freg/Channel

Mkr1 2.494 060 0 GHz Cortor
4 enter Freq

Ref 100 dByv #hAtten 0 dB 34.18 dByiv

Aol == =l 2 45175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2,483 500 0 GHz Stop 2.500 000 0 GHz | |
#Res BW 1 MHz ZWBW 10 Hz Sweep 1.287 s (601 pts)

Page 82 of 111 82

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D

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 UL CCS.




REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

5 Agilent 14:19:31 Feb 15, 2011 R T

M1 2.496 452 5 GHz Conter F
Ref 100 dBpY #Atten 0 dB 47.00 dBpY enter Freq
ireak s —EC | 2 49175000 GHz

Start Freq
2 48350000 GHz
Stop Freq
250000000 GHz

CF Step
1.65000000 MHz
Auto Man|

Freg/Channel

Freq Offset
0.00000000 Hz

Signal Track
On Off
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms {601 pts)

HIGH CHANNEL RESTRICTED, AVG, VERT

5 Agilent 14:19:45 Feb 15, 2011 R T

Freg/Channel

Mkr1 2.495 297 5 GHz Cortor
4 enter Freq

Ref 100 dByv #hAtten 0 dB 34.19 dByiv

Aol == =l 2 45175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2,483 500 0 GHz Stop 2.500 000 0 GHz | |
#Res BW 1 MHz ZWBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Fm Chamber

Test Engr: David Garcia
Date: 02/15/11
Project #: 11J13831
Company: Hon Hai

Test Target: FCC 15205
Mode Oper: Tx, GFSK Mode

f Meamrement Fremeney Amwmp  Preamp Gain Average Field Strength Livut
Distance to Antenna D Corr Distance Cormrect to 3 meters Paak Field Strength Limit

FEead  Analywer Feading bz Average Field Strength @ 3 m Marzin vs. Average Linut

AF Antenna Factor Paak  Calmalated Peak Fiald Strength Mlarzin vs. Peak Limit

CL Cahle Loss HPF  High Pass Filter

Amp | D Corr| Flir . | Limit Margin
a8 a8 4B

i

=i=tiiimimim i
Bt e e e

-34.8 . 1000 50.4
-34.8 . 0.0 37.8
-34.1 . 10,0 0 54.0
-34.1 . 100 418
-34.8 . 100 50.4
-34h8 . 0.0 37.8
=341 . 10,0 | 556
-34.1 . 10.0 | 41.9

=i
P v e e i e

Note: Mo other emissions were detecied abhove the system noise floor.
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 14:10:33 Feb 15, 2011 R T |Ereg/Channel

Mkrl 2.373 07 GHz

Center Freq
Ref 100 dBuY #Atten 0 dB 47.87 dByY
eak [ e —t 235000000 GHz

Log
10 Start Freg
dB/ 2.31000000 GHz
Offst
5.58
IB Stop Freg
oI 2.39000000 GHz

74.0
dBpv CF Step

5.00000000 MHz
Ll Auto tan

51 w2 Freq Offset
0.00000000 Hz

Signal Track
On Off

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

Swp

LOW CHANNEL RESTRICTED, AVG, HORIZ

H: Agilent 14:11:13 Feb 15, 2011 R T [|Freg/Channel
Mki1 2.311 47 GHz Cortor
enter Freq
Ref 100 dBv #Atten 0 B 34.08 dBpY
deal L = 235000000 GHz

Log
10 Start Freq
dB/ 231000000 GHz
Offst
5.58
B Stop Fraq
DI 2.39000000 GHz

dByv CF Step
5.00000000 MHz
Logfw Auto hi

flan|
21 Milo Freg Offset
=3 FC 0.00000000 Hz
o Signal Track
FTun ignal Trac
Swp On Off
Start 2.310 00 GHz Stop 2.390 00 GHz |

#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 14:04:57 Feb 15, 2011 BT |Fre§;‘Channe| I

Mkr1 2.328 67 GHz Conter F

enter Freq
:};Z:Eo dBp #Atten 0 dB 47.04 dBpv 5 35000000 GHz
Log
10 Start Freqg
dB/ 2.31000000 GHz
Offst
5.58
JB Stop Freqg
DI 239000000 GHz

74.0

dBpy CF Step
> 8.00000000 MHz

L Auto Man

51 V2 Freq Offset

53 FC 000000000 Hz

=(f): .

FTun Signal Track

Swep On Off

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

LOW CHANNEL RESTRICTED, AVG, VERT
i Agilent 14:05:40 Feb 15, 2011 R T |FregiChannel

Mkr1 2.330 93 GHz
Ref 100 dBpYy #Atten 0 dB 34.09 dBpY
#Peak
Log
10 Start Freg
dB/ 231000000 GHz
Offst

5.58
dB Stop Freq

ol 238000000 GHz

54.0

dBpy CF Step
§.00000000 MHz

Ligdw Auto tlan|

Center Freq
235000000 GHz

512 Freq Offset
53 FC 0.00000000 Hz

Signal Track
On

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: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 14:15:26 Feb 15, 2011 BT |Fre§;‘Channe| I

Project: Mkr1 2.495 985 0 GHz Conter E

Ref 100 dBy #Atten 0 dB 46.80 dByY enter Freq
dpoak — == | 249175000 GHz
Log

10 Start Freq
dB/ 2 4R350000 GHz
Offst

5.91

dB Stop Freq
oI 2 50000000 GHz

74.0

dBpy CF Step
o 1.65000000 MHz

L Auto Man

51 V2 Freq Offset

53 FC 000000000 Hz

=(f): .

FTun Signal Track

Swep On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, HORIZ
i Agilent 14:15:47 Feb 15, 2011 R T |Freg/Channel

Project: Mkr1 2.495 407 5 GHz Conter F
enler Fred
E;;:SO dBpy #Atten 0 (B 34.18 dBpY o 9175000 Gia

Log

10 Start Freq
dB/ 2. 48350000 GHz
Offst

5.91
dB Stop Freq

ol 2.50000000 GHz

54.0
dBpy CF Step

1.65000000 MHz
Ligdw uto tlan|

512 Freq Offset
53 FC 0.00000000 Hz

Signal Track
On

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: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
e Agilent 14:20:25 Feb 15, 2011 BT |Fre§;‘Channe| I

Mkr1 2.494 005 0 GHz Conter F

enter Freq
:};Z:Eo dBp #Atten 0 dB 46.67 dBpv 5 49175000 GHz
Log
10 Start Freqg
dB/ 248350000 GHz
Offst
591
JB Stop Freqg
DI 250000000 GHz

74.0

dBpy CF Step
o 1.65000000 MHz

L Auto Man

51 V2 Freq Offset

53 FC 000000000 Hz

=(f): .

FTun Signal Track

Swep On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, VERT
# Agilent 14:20:50 Feb 15, 2011 R T |Freg/Channel

Mkr1 2.494 857 5 GHz

Center Freq
2;;::{30 dBpY #Atten 0 dB 20BN 5 1175000 GHz

Log

10 Start Freq
dB/ 2. 48350000 GHz
Offst

5.91
dB Stop Freq

ol 2.50000000 GHz

54.0
dBpy CF Step

1.65000000 MHz
Ligdw uto tlan|

512 Freq Offset
53 FC 0.00000000 Hz

Signal Track
On

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)

Page 88 of 111 88

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D

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 UL CCS.




REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Fm Chamber

Test Engr: David Garcia
Date: 02/15/11
Project #: 11J13831
Company: Hon Hai
Test Target: FCC 15205
Mode Oper: Tx, 8PSK Mode
f Meamrement Frameney Amp

Preamp Gain

Dist  Distance to Antenna D Corr Distance Cormrect to 3 meters

Average Field Strength Livut
Feak Field Strength Linut

FEead  Analywer Feading bz Average Field Strength @ 3 m Marzin vs. Average Linut

AF Antenna Factor Paak  Calmalated Peak Fiald Strength Mlarzin vs. Peak Limit

CL Cahle Loss HPF  High Pass Filter

f Dist | Read AF CL: Amp D Corr; Flir | Corr. | Limit ;Margin: Ant Pol{ Det Notes
CHz {m} | dBuV | dBim | dB dB dB dB dBuVmidBuVim: d4B YV/H PIAIQP

LOW CHANNEL, 2402 MH=
4804 3.0 308 33T BB -34.8 0.0 10.0 ;| 50.4 T4.0 -23.6 H P
4804 3.0 8.9 33T BB -34.8 0.0 10,0 i 4.5 £4.0 -1LE H A
4804 3.0 308 33T BB -34.8 0.0 10.0 ;| 50.4 T4.0 -23.6 ¥ P
4.804 3.0 26.3 327 CEBR | 348 0.0 10.0 i 39.9 £4.0 -14.1 v A
MID CHANNEL, 2441 MH=z
4.882 3.0 36.2 337 P ER | 348 0.0 10.0 i 49.9 T4.0 -24.1 H P
4.882 3.0 3.9 337 P ER | 348 0.0 10.0 i 37.7 £4.0 -16.3 H A
T.313 3.0 36.3 355 T3 34l 0.0 10.0 i £4.9 T4.0 -10.1 H P
T.323 3.0 3.0 355 T3 234l 0.0 10.0 ; 417 £4.0 =113 H A
4.882 3.0 312 327 BB | -34.8 0.0 10.0 ;: 510 T4.0 -23.0 ¥ P
4.882 3.0 4.3 327 BB | -34.8 0.0 10.0 ; 38.1 £4.0 -15.9 ¥ A
T.323 3.0 36.0 355 L3 -3l 0.0 10.0 : 54.7 T4.0 -10.3 ¥ P
T.323 3.0 3.1 355 L3 -3l 0.0 10.0 : 417 £4.0 =113 ¥ A
HIGH CHANNEL, 2480 MHz
4.960 3.0 36.6 328 59 : 348 0.0 10.0 : 505 T4.0 -23.5 H P
4.960 3.0 3.7 328 59 : -34.8 0.0 10.0 : 3T.6 £4.0 -16.4 H A
T.440 3.0 357 356 0 T3 -3l 0.0 10.0 i 54.5 T4.0 -19.5 H P
T.440 3.0 3.9 356 0 T3 -3l 0.0 10.0 : 418 54.0 -13.2 H A
4.960 3.0 3.4 328 59 -J4.8 0.0 10.0 : 50.2 T4.0 -23.8 ¥ P
4960 3.0 3.8 338 59 4.8 0.0 100 ;| 3T.6 £4.0 -4 ¥ A
T.440 3.0 355 356 0 T3 -4l 0.0 10.0 ;| 54.4 T4.0 -1%.6 ¥ P
T.440 3.0 3.9 356 0 T3 -34.1 0.0 10.0 i 41.8 £4.0 -11.2 v A
Rev. 4.1.2.7

Note: Mo other emissions were detecied abhove the system noise floor.
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3

IC: 2878D- WINB3

8.2.1. LOW ENERGY LE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

W Agilent 19:51:02 Feb 24, 2011

R T |FregiChannel

Mkl 2.333 47 GHz
Ref 120 By #htten 0 dB 55.38 dByv Center Freq
#Peak

2.35000000 GHz

Start Freqg
231000000 GHz

Stop Freg
239000000 GHz

3.00000000 MHz
uto tan

Frag Offset
0.00000000 Hz

Signal Track
On off

Start 2.310 00 GHz

Stop 2.390 00 GHz
#Res BW 1 MHz #VBW 1 MHz

Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ
i Agilent 19:51:42 Feb 24,2011 R T

Freg/Channel

Mkr1 2.327 73 GHz
Ref 120 dBpv #Atten 0 dB 42.58 dBLY Center Freq
#heak 2.35000000 GHz

Log

Start Freqg
2.31000000 GHz

Stop Freq
2.39000000 GHz

CF Step
.00000000 MHz
uto Man|

Freq Offset
0.00000000 Hz

Signal Track
On

Start 2.310 00 GHz

Stop 2.390 00 GHz |
#Res BW 1 MHz £VBW 10 Hz

Sweep 6.238 s (601 pts)
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REPORT NO: 11J13631-1

FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilent 19:43:48 Feb 24, 2011 R T |Freg/Channel
Mla1 2.327 07 GHz

Ref 120 dBy #htten 0 dB 54.82 dByv Center Freq

Peak 2.35000000 GHz

Log

10 Start Freq

dB; 2.31000000 GHz

Offst

31.7

dB Stop Freqg

DI 2.39000000 GHz

74.0

dBpY CF Step
8.00000000 MHz

Lgdw Auto Ian|

51 vz 2 Freq Offset

53 FC 0.00000000 Hz

={f): )

FTun Signal Track

Swep On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘

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

LOW CHANNEL RESTRICTED, AVG, VERT

- Agilent 19:44:22 Feb 24, 2011

R T

Freg/Channel

Ref 120 dBpY

#Atten 0 (B

Mkr1 2.350 93 GHz
42.56 dBpY

#FPeak

Center Freq
235000000 GHz

Start Freq
2.31000000 GHz

Stop Freq
2.39000000 GHz

CF Step
8.00000000 kHz
uto tan

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.390 00 GHz |
Sweep 6.238 s (601 pts)

Frag Offset
0.00000000 Hz

Signal Track
On off

91
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEA

- Agilent 20:04:58 Feb 24, 2011

K, HORIZ
R T |Fre§;’ChanneI I

Mkr1 2.487 790 0 GHz

Ref 120 dBy #htten 0 dB 56.86 dBy Center Freq
P sk 249175000 GHz
Log
10 Start Freq
dB/ 2 48350000 GHz
Offst
32
dB Stop Freqg
DI 2 50000000 GHz
74.0
dBpY CF Step

1.65000000 MHz
Lgdw Auto Ian|

&

51 vz Freg Offset
53 FC 0.00000000 Hz
={f): )
FTun Signal Track
Swep On Off
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, HORIZ

- Agilent 20:05:17 Feb 24, 2011

R T

Freg/Channel

Ref 120 dBpY

#Atten 0 (B

Mkr1 2.493 015 0 GHz
43.35 dBpY

#FPeak

Center Freq
249175000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.55000000 hHz
uto tan

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.500 000 0 GHz |
Sweep 1.287 s (601 pts)

Frag Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEA

- Agilent 19:59:14 Feb 24, 2011

K, VERT
R T |Fre§;’ChanneI I

Mkr1 2.485 920 0 GHz

Ref 120 dBy #htten 0 dB 56.04 dBy Center Freq
P sk 249175000 GHz
Log
10 Start Freq
dB/ 2 48350000 GHz
Offst
32
dB Stop Freqg
DI 2 50000000 GHz
74.0
dBpY CF Step

1.65000000 MHz
Lgdw Auto Ian|

&

51 vz Freg Offset
53 FC 0.00000000 Hz
={f): )
FTun Signal Track
Swep On Off
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, VERT

- Agilent 19:52:42 Feb 24, 2011

R T

Freg/Channel

Ref 120 dBuY #Atten 0 (B

Mkr1 2.492 987 5 GHz

43.24 dBpY

#FPeak

Center Freq
249175000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.55000000 hHz
uto tan

Swp

Start 2.483 500 0 GHz

#Res BW 1 MHz #VBW 10 Hz

Stop 2.500 000 0 GHz |
Sweep 1.287 s (601 pts)

Frag Offset
0.00000000 Hz

Signal Track

On off
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011

IC: 2878D- WINB3

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont S Chamber

Company: HonHa

Project #: 11713631

Date: 272572011

Test Engineer: Thanh N guyen
Configuration: EUT and remate support Laptop
Mode: Transmit LE mode

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz

Pre-amplifer 26-40GHz

Horn > 18GHz

Limit ‘

| T73; S/N: 6717 @3m j | T144 Miteq 3008Al]0931j |

Bl

Hi Frequency Cables

3’ cable 22807700 ‘ 12" cable 22807600 ‘ 20’ cable 22807500 ‘

j |FCC15.209 j

Peak Measurements

HPF Reject Filter
| REW=VBEW=1MHz
3 cable 22807700 12" cable 22807600 ‘ 20" cable 22807500 j ‘ j R 001 .| Average Measurements
- |
REW=1MHz ; VBW=10Hz
f Dist | Read Pk iRead Ave.: AF | CL | Amp D Cor: Flir ¢ Peak Avg PkLion :AvgLin: Pk Mar Ave Mar Notes
GHz () dBuV dBuV dB/m: dB dB dB dB  dBuV/mn | dBuV/in: dBuV/m : dBuV/im dB dB (V/H)

Low Ch
1492 30 46.7 333 255 29 -38.8 o0 o0 364 229 T4 54 -3748 -31.1 v
3200 30 43.7 342 s 43 372 00 00 414 320 74 54 -326 -220 v
1.000 30 614 38.7 239 24 -395 00 00 48.1 254 74 54 -259 -286 H
3.200 30 43.1 34.1 ans 43 -37.2 0.0 0.0 408 319 T4 34 -332 -221 H
Mid ch
1.000 30 62.7 404 239 24 -395 00 00 494 271 T4 54 -246 -269 i
3262 30 462 384 306 46 372 0.0 0.0 442 364 74 54 -208 -176 v
2725 30 434 347 2092 4.1 -374 0.0 0.0 392 a0s T4 34 -348 -235 H
High Ch
1.000 30 642 413 239 24 -395 0.0 0.0 309 28.1 74 54 -23.1 -259 v
3308 30 449 376 307 46 -37.1 00 00 43.1 357 74 54 -309 -183 v
2425 30 425 337 83 39 375 0.0 0.0 372 283 T4 34 -368 -257 H
No nics and other spurious emissions were found above noise floor.
Rev. 07.22.09

f Measuretnent Frequency Amp Preamp Gain Avg Lim  Average Field Strength Lirnit

Dist  Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit

Read Analyzer Eeading Avg  Average Field Strength @ 3 m Awg Mar Margin vs. Average Limit

AF  Anterma Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

CL  Cable Loss HFF  High Pass Filter
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

8.3. RECEIVER ABOVE 1 GHz

8.3.1. RECEIVER ABOVE 1 GHz

High Frequency Measurement
Comphance Certification Services, Fremont Sm Chamber

Company: HonHal

Project #: 11713631

Date: 171572011

Test Engineer: David Gateia
Confimuration: Y position worst case
Mode: Rxmode

Test Equipment:

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

Horn > 18GHz ‘ Limit ‘

‘ T60: S/N: 2238 @3m j | T34 HP 84498 j ‘ j

Hi Frequency Cables

j ‘chs.zos j

3' cable 22807700 12’ cable 22807600 20' cable 22807500 HPF Reject Filter | P2k Measurements
| | _ REW=VBW=1MHz
3 cable 22807700 12" cable 22807600 ‘ 20" cable 22807500 ﬂ ‘ j ‘ ﬂ Average Measurements
RBW=IMHz ; VEW=10Hz
f Dist : Read Pk i Read Avg.! AF | CL | Amp D Comr: Flir i Peak Avg Pk Lim :Avg Lin: Pk Mar : Ave Mar Notes
GHz {m) dBuV dBuV dBm: dB dB dB dB {dBuV/m: dBuVim dBuVim ;| dBuVin dB dB {(VH)

1.000 30 51.1 341 245 24 -383 [1T1] [1T1] 397 27 74 54 -343 -313 H
1011 3o 492 323 245 24 -382 0.0 [LA1] 378 209 T4 54 -36.2 -33.1 H
1421 30 458 324 259 29 377 [171] [111] 368 234 T4 54 372 -30.6 H
1662 30 466 319 26.7 31 -373 o0 [111] 390 243 74 54 -350 -29.7 H
2337 30 420 325 280 38 -364 00 1] 374 279 T4 54 -366 -26.1 H
3653 1] 400 315 312 49 -353 [1F1] [1F1] 408 323 74 54 -332 -21.7 H
1000 30 570 345 245 24 -383 0.0 [111] 456 231 T4 54 -284 -309 Y
1020 30 4838 321 245 24 -382 [111] [111] 375 208 74 54 -365 -332 v
1.141 30 47.1 318 249 25 -38.1 00 [111] 365 212 74 54 375 -328 v
1663 30 502 320 26.7 31 -373 [1T1] [111] 42.7 245 74 54 -313 -295 v
2330 30 300 3.7 280 38 -364 [1T1] [1T1] 344 271 74 54 -394 -269 i
3.658 30 305 315 312 49 -353 0.0 [LA1] 403 323 T4 54 -33.7 -21.7 Y
Rev. 07 2209

f Mdeasurement Frequency Amp  Preamp Gain AvgLim Awerage Field Strength Litnit

Dist  Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Litnit

Read Analyzer Reading Avg Average Field Strength @ 3m Avg Mar Margin vs. Average it

AF  Antenna Factor Peak  Calculated Peak Field Strength Pl Mar Margin vs. Peak Limit

CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

8.4. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT

Measurement Configuration |

Measurement Distance: 3 m Ant. Pol.: Horizontal FCCClassBat3 M
90.0 -

0.0

)
)
o

@
2
o

L]
{a]
o

w

2

o
1

Amplitude {dBu¥)
s
=)
o

™

fxi

o
1

...
2
o

0.0

-10.0-1 :
30.00 127.00 224.00 321.00 418.00 515.00 612.00 T09.00 806.00 903.00 1000.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No.:
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT

Measurement Configuration

Measurement Distance: 3 m Ant. Pol.: Vertical FCCClassBat3 M
90.0 -

§0.0

)
)
o

@
2
o

L]
{a]
o

Amplitude {dBu¥)
s
=)
o

30.0-]

20.0

10.0

0.0

-10.0-- ]
30.00 127.00 22400 321.00 41800 51500 61200 709.00 80600  903.00  1000.00

Res. BW 120 kHz Freq. (MHz} VBW 120 kHz
Project No.:
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

HORIZONTAL AND VERTICAL DATA

30-1000FHz Frequency Measurement
Compliance Certification Services, Fremont £ Chamber

Test Engr: David Garcia
Date: 011511
Project #: 11713631
Company: Hon Hai

Test Target: FCC 15105
Mode Oper: Tx, Worst case

Meamrement Frequency Preamp Gain Margin ~ Wargin ws. Limit
Distanee to dntenna Distance Corvect to 3 meters

Analyzer Reading Filter Insert Loss

Antenna Factor Calmalated Field Strength

Cable Loss imit  Field Strength Limit

f i Corr.
MHz

60,001
188,527
331932
498.012
660,146
99:.800
32.040
32,040
£9.881
£9.881
476,778
486,732
666,146
999,160

caaiaaaaarimmninn3

) g A
Wiy eYe R
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS
FCC §15.207 (a)
RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.13-0.5 6 to 56 56 to 46
0.5-5 56 46
5-30 i) 5l
" 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: 11J13631-1

FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)
L

Freq. Reading Closs [ Limit EN B Margin Remark
(MHz) | PK(dBuV) [ QP (dBuV) |AV (dBuV)| (dB) QP AV |QP(dB)|AV (dB)| L1/L2
0.19 60.50 - 40.33 0.00 64.21 54.21 -3.71 -13.88 L1
0.28 51.90 - 33.37 0.00 60.85 50.85 -8.95 -17.48 L1
13.91 46.27 - 32.31 0.00 60.00 50.00 -13.73 | -17.69 L1
0.19 54.63 - 37.20 0.00 64.12 54.12 -9.49 -16.92 L2
0.39 48.53 - 33.48 0.00 58.04 48.04 -9.51 -14.56 L2
14.44 47.36 - 34.23 0.00 60.00 50.00 -12.64 | -15.77 L2
6 Worst Data
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REPORT NO: 11J13631-1
FCC ID: MCLWINB3

DATE: MARCH 02, 2011
IC: 2878D- WINB3

LINE 1 RESULTS

N LGSR T

a ﬂl;lh'EPLIﬁHGE

47173

Compliance Certification Service:
Benicia Street
Fremont, CA 94538

go LV (ABuWY

Tel: TT1-1000
Fax: (510) 6&61-0D8ER
Datafg: 16 Filed#: 11913631 .emi Datae: 02-15-2011 Time: 16:47:32

CISPR CLASS-B

AUETAEE

35

{—_-“1 {:I? J'III

ot

Wyis02
Trace:

Test Operator:
Praoject #
Company
Configuration:
EUT Descript
Mode

Targebt
Voltage

0.5 1 2

Condition: CISPFR CLASS-B

David Garcia

: 11J13631
: Hon Hai

EUT with Laptop and AC Rdapter

: Bluetoath

: BT TH Waorst Case

: FOC Class B

: 115vac, ©0H=

: Ll: Blue {Peak), Green (Average)
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

LINE 2 RESULTS

MMH_IAHGE Compliance Certification Service:s
i 47173 Benicia Street
HELTELE TR BT Framont, CA 94538

NLEELTE Tel: (510) 771-1000
Fax: (510) 6&l-08ES
Dataf: 23 File#: 11913631,emi Date: 02-15-2011 Time: 17:0&6:31
g Level (dBu)
T CISPR CLASS-B
I
ET‘T_“‘ AVERAGE
a T_\-T""-.-l*-ﬁ-_' | .
l‘, %wmpwww w_,ﬂ’\
25 fF M W""“(
Iﬁ"l Almlllf-*"q b i{;‘ﬂﬁ‘u;\fﬁ_\“ﬂh.‘. .
u IU \NW"JL!W | A
- 0150.2 0.5 1 2 5 10 il 30
Freguency (WOHz
Trace: 21 Ref Trace:
Conditian: CISPFR CLASS-B
Test Operator: David Garcia
Project # : 11313631
Company : Hon Hail
Configuration: EUT with Laptop and AC Adapter
EUT Descript : Bluetooth
Mode : BT TX Warst Case
Target : FCC Class B
Valtage : 115vAC, oUHz
: LZ: Blue {Peak), Green (Average)
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REPORT NO: 11J13631-1 DATE: MARCH 02, 2011
FCC ID: MCLWINB3 IC: 2878D- WINB3

10. 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 FERMISSIBELE EXPOSURE (MPE)

Electric fiald Magnetic fisld . P
Frequency rangs Power density Byeraging time
iMHz) strength strengin (i izm) iminutes)
[A) Limits for OccupationaliControllad Exposures
DL3-30 e e 614 1.63 *(100) [i]
3.0-30 . 18427 4.80F *[D00d=) G
an-200 . 61.4 0.163 1.0 [i]
300-15 fraon [i]
1500100 5 i
{B) Limits for General Population/Uncontrelled Exposura
DL3-1.34 614 1.63 *(100) 20
T30 E24 7 2.10F {18002 a0
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFE)—Continued
Elestric fisld Magnstic fiskd . P
Frequancy range Power density Averaging time
iMHz) strength strengin (i izm) iminutas)
B0=20D i e e IR 0.073 0.2 a0
500 20
1500100 1.0 20

f=frequency in MHz

* = Plane-wave equivalant powesr density

MoTE 1 70 TABLE 1: Qecupalienal/controlled limits apply in situations in which persons are exposed as a consequence of their
employment provided those persons are fulli,' aware of the potential for exposure and can exercies control ower their exposurs.
Limits for occu pationalicontrolled exposure also apply in situations when an individual is transient through a lozation whers ocou-
pationalicontrolled limits apply provided he or she is made awars of the |I:|-:-tential for exposure,

MNOTE 2 T0 TaBLE 1. General population/uncontrollad exposures apply 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
exposurs or can not exercise control over their exposurs.
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ICRULES

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

(Vim) (A/m) (WW/m 2 ) {min}

0.003-1 280 2.19 6

1-10 280/ f 2.19/f 6

10-30 28 2.19/f 6

30-300 28 0.073 2 6

300 1 500 1.585f%% 0.0042%° 150 6

1 500-15 000 61.4 0.163 10 6
15 000150 000 614 0.163 10 616 000 /f'?
150 000300000  0.158f%% 421 x10*"5 667 x10°F 616 000 /2

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

Notes: 1. Frequency, f, is in MHz j
2. A power density of 10 W/m™ is equivalent to 1 mW/cm®™.
30 A magnetic field strength of 1 Adm corresponds to 1.2537 microtesla (pT)
or 12,57 milligauss (m&).
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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

RESULTS
Band Mode Separation | Output | Antenna | IC Power | FCC Power
Distance Power Gain Density Density
(m) (dBm) (dBi) (W/m~2) | (mWicm”2)
2.4 GHz | Bluetooth 0.20 5.16 291 0.01 0.001
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