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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Toshiba Medical Systems Corporation
1385, Shimoishigami, Otawara-shi, Tochigi, 324-8550, Japan
EUT DESCRIPTION: Bluetooth module
MODEL: BT301FS
SERIAL NUMBER: 0001 90 D36766 (Antenna port tests),
0001 90 D36601 (other tests),
DATE TESTED: JANUARY 22 to 24, 2014
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

UL Japan Inc. 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 Japan,
Inc. 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 Japan, Inc. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Japan, Inc. will
constitute fraud and shall nullify the document. No part of this report may be used to claim
product certification, approval, or endorsement by any government agency.

Approved & Released For UL Japan, Inc. By: Tested By:

///\‘/‘Z{/ 3 J ax.

Toyokazu Imamura Tatsuya Arai
Leader of EMC Service, Engineer of WIiSE Japan,
UL Verification Service UL Verification Service
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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 1-22-3
Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN.

UL Japan is accredited by JAB, Laboratory Code RTL02610. The full scope of accreditation can
be viewed at
http://www.jab.or.jp/system/service/testinglaboratories/accreditation/detail/335/

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

Power Line Conducted Emission 150kHz-30MHz +/-3.5dB
30MHZz-300MHz(3m) +/- 4.8 dB
300MHz-1000MHz(3m) | +/- 4.8 dB
Radiated Emission 1000MHz-15GHz(3m) | +/-4.9dB
15GHz-18GHz(1m) +/- 5.6 dB
18GHz-26.5GHz(1m) | +/-4.3 dB

Uncertainty figures are valid to a confidence level of 95% using a coverage factor k=2.
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5. EQUIPMENT UNDER TEST

5.1.

DESCRIPTION OF EUT

The EUT is a Bluetooth Module (Power Class 2).

The radio module is manufactured by SMK Corporation.

5.2.

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

MAXIMUM OUTPUT POWER

Frequency Range Mode Output Power Output Power
(MH2z) (dBm) (mwW)
2402 - 2480 Basic GFSK 2.81 1.91
2402 - 2480 Enhanced 8PSK 2.20 1.66

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes Chip Antenna, with a maximum gain of +2.0 dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was RF Test Tool for Bluetooth Device Ver1.2.2
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5.5. WORST-CASE CONFIGURATION 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.

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

The fundamental and spurious was measured in three different orientations X, Y and Z to find
worst-case orientation, and final testing for radiated emissions was performed with EUT in
following orientation.

Horizontal Vertical
Carrier X Z
Spurious (below 1GHz) X X
Spurious (above 1GHz) X Z
Spurious (Harmonics) X Z
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number
Jig SMK PC0078 -
/O CABLES
I/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 DC 1 DC Un-Shielded 1.0m N/A
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SETUP DIAGRAM FOR RADIATED TESTS

EUT

Connector

Jig

AC adapter

AC120V/60Hz

Page 10 of 120

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
TEL: +81 463 50 6400 FAX: +81 463 50 6401
This report shall not be reproduced except in full, without the written approval of UL Japan, Inc.



REPORT NO: 10185979S-A
FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014
IC Number: 4844A-XBF S880

6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test and Measurement Equipment

Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date
* Interval(month)

SAEC-03 |Semi-Anechoic TDK SAEC-03(NSA) |3 RE 2013/07/09 * 12
(NSA) Chamber
SAF-06 Pre Amplifier TOYO Corporation [TPA0118-36 1440491 RE 2013/07/22 * 12

SCC-G03 |Coaxial Cable Suhner SUCOFLEX 46499/4A RE 2013/04/11 * 12

104A

SCC-G23 |Coaxial Cable Suhner SUCOFLEX 104|297342/4 RE 2013/05/22 * 12
SHA-03 Horn Antenna Schwarzbeck BBHA9120D 9120D-739 |RE 2013/08/19 * 12
S0OS-05 Humidity Indicator | A&D IAD-5681 4062518 RE 2013/02/27 * 12
KSA-08 Spectrum Analyzer | Agilent E4446A MY4618052 |RE 2013/03/04 * 12

5
SJM-11 Measure PROMART SEN1935 - RE, CE -
COTS-SEMI- | EMI Software TSJ TEPTO-DV - RE, CE -
1 (RE,CE,RFI,MF)

SAT10-06 |Attenuator Agilent 8493C-010 74865 RE 2013/11/22 * 12
SFL-18 Highpass Filter MICRO-TRONICS [HPM50111 119 RE 2013/11/22 * 12
SHA-05 Hormn Antenna ETS LINDGREN 3160-09 LM4210 RE 2013/03/14 * 12

SCC-G18 |Coaxial Cable Suhner SUCOFLEX 46292/4A RE 2013/03/16 * 12

104A
SAF-09 Pre Amplifier TOYO Corporation [HAP18-26W 00000018 RE 2013/03/19 * 12
SAF-03 Pre Amplifier SONOMA 310N 290213 RE 2013/02/12 * 12
SAT6-06 |Attenuator JFW 50HF-006N - RE 2013/02/12 * 12
SBA-03 Biconical Antenna Schwarzbeck BBA9106 91032666 RE 2013/10/26 * 12
SCC- Coaxial Cable&RF | Fujikura/Fujikura/Su8D2W/12DSFA/ |-/0901- RE 2013/04/03 * 12
C1/C2/C3/C |Selector hner/Suhner/Suhne (141PE/141PE/1 [271(RF
4/C5/C10/SR r/Suhner/TOYO 41PE/141PE/NS| Selector)
SE-03 4906
SLA-03 Logperiodic Schwarzbeck UHALP9108A |UHALP RE 2013/10/26 * 12
Antenna 9108-A 0901
STR-06 Test Receiver Rohde & Schwarz |[ESCI 101259 RE, CE 2013/02/27 * 12
SCC- Coaxial Cable&RF | Suhner/Suhner/TO [RG223U/141PE/-/0901- CE 2013/04/03 * 12
C9/C10/SRS | Selector YO NS4906 271(RF
E-03 Selector)
SLS-02 LISN Rohde & Schwarz [ENV216 100512 CE 2013/02/21 * 12

SAT3-06 |Attenuator JFW 50HF-003N - CE 2013/02/12 * 12
S0OS-06 Humidity Indicator | A&D IAD-5681 4062118 CE 2013/03/07 * 12
KPM-08 Power meter Anritsu ML2495A 6K00003356 | AT 2013/09/04 * 12
KPSS-04 |Power sensor Anritsu MA2411B 012088 AT 2013/09/04 * 12
SSA-03 Spectrum Analyzer |Agilent E4448A MY4825015 | AT 2013/01/08 * 12

2

SAT10-09 |Attenuator Weinschel Corp. 54A-10 W5692 AT 2013/11/27 * 12

SCC-G13 |Coaxial Cable Suhner SUCOFLEX 102]|31599/2 AT 2013/03/16 * 12
S0OS-09 Humidity Indicator | A&D IAD-5681 4061484 AT 2013/03/07 * 12

The expiration date of the calibration is the end of the expired month.
As for some calibrations performed after the tested dates, those test equipment have been controlled by
means of an unbroken chains of calibrations.

All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or
international standards.

Test ltem:

CE: Conducted emission, RE: Radiated emission, AT: Antenna terminal conducted tests
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7. ANTENNA PORT TEST RESULTS
7.1 BASIC DATA RATE GFSK MODULATION

7.1.1.20dB 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 = RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 886.337 897.447
Middle 2441 919.889 901.267
High 2480 921.321 900.910
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20 dB BANDWIDTH

BANDWIDTH LOW CH
¥ Agilent

Ref 167 dBpV #Htten 10 dB

RL
Mkrl 2.402 668 & GHz
93.56 dBpY

#Peak

Log
18

dB/

A
/‘/\U{\' V\“\,

R,

oty ~

LaAw

M1 52

Center 2.402 988 @ GHz
#Res B 15 kHz

Occupied Bandwidth
864.7885 kHz

Transmit Freq Error  -6.918 kHz
% dB Banduidth 886.337 kHz

#YBH 43 kHz

Occ BH % Pur 99.08 %

Span 3 MHz
Sweep 12,8 ms (12081 pts)

x dB -20.00 dB

Page 13 of 120

UL Japan, Inc. Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
TEL: +81 463 50 6400 FAX: +81 463 50 6401
This report shall not be reproduced except in full, without the written approval of UL Japan, Inc.



REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

BANDWIDTH MID CH
¥ Agilent RL
Ref 187 dBpV #Atten 10 dB
#Peak
Log
18 vnr‘\fl’r\vﬂ.‘_ﬂn
4B/ o W
2 e
- WVN“-AA
T ey A
LaAw
Ml S2
Center 2.441 088 @ GHz Span 3 MHz
#Res BW 15 kHz #\JBH 43 kHz Sweep 12,8 ms (12081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 %
870.5512 kHz x dB -20.00 dB
Transmit Freq Error  -7.338 kHz
% dB Bandwidth 919.889 kHz
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BANDWIDTH HIGH CH
¥ Agilent RL
Ref 187 dBpV #Atten 10 dB
#Peak
Log
10 M
4B/ o Y A
it b
I 5 AT
v\“mnmm
LaAw
Ml S2
Center 2.450 008 @ GHz Span 3 MHz
#Res BW 15 kHz #\JBH 43 kHz Sweep 12,8 ms (12081 pts)
Occupied Bandwidth Occ BH Z PWr  99.00 %
8679117 kHz x dB -20.00 dB
Transmit Freq Error  -7.113 kHz
% dB Bandwidth 921.321 kHz
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99% BANDWIDTH

BANDWIDTH LOW CH
#- Agilent RL
Mkrl 2.482 688 GHz
Ref 167 dBpY #Atten 10 dB 96.33 dBpV
#Samp 1
log |
10 W
dB/ o
e b
B, NV, A b S N DAY
S ~ A
LaAw
Ml S2
Center 2,482 088 GHz Span 5 MHz
#Res BMW 51 kH=z #\JBH 156 kHz Sweep 1.84 ms (1201 pts)
Occupied Bandwidth Occ BH % PWr  99.00 %
B37.4474 kHz x dB 2000 o
Transmit Freq Error  357.462 Hz
% dB Bandwidth 1.816 MHz
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BANDWIDTH MID CH
#- Agilent RL
Ref 107 dBpVY #Atten 10 dB
#Samp
Log =
16 AN
dB/ R o
L/ N
e i M LT
i o]
LaAw
Ml S2
Center 2.441 088 GHz Span 5 MHz
#Res BMW 51 kH=z #\JBH 156 kHz Sweep 1.84 ms (1201 pts)
Occupied Bandwidth Occ BH % PWr  99.00 %
991.2667 kHz x dB -20.00 db
Transmit Freq Error  -845.647 Hz
% dB Bandwidth 1.831 MHz
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BANDWIDTH HIGH CH
¥ Agilent RL
Ref 167 dBpV #Atten 16 dB
#3amp
Log e
1@ f“w \
dB/ ?9/ ”‘\z\é
'\“‘u"/ \\ I,
s i N LS
Rl e T ]
LaAw
M1 S2
Center 2.450 008 GHz Span 5 MHz
#Res BW 51 kH=z #\JBH 156 kHz Sweep 584 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 %
99@.9101 kHz x dB -20.00 dB
Transmit Freq Error  -2.566 kHz
% dB Banduidth 988,480 kHzx
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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 300 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS

The channel separation was 1MHz and the test result was greater than the requirement that
was 2/3 of 20 dB channel bandwidth.
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RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
¥ Agilent

Ref @ dBm

#Atten 10 dB

RL

a Mkrl 1.080 668 MHz

8.30 dB

#Peak
Log

|
1R
L+

16
dB/ /

/4

5

v

A\

/4

\\

"

LaAw

5182

M3 FC
AR

£(fx

rron |Marker a
swo [1.000000 MHz
| 0.3 dB

Center 2.441 088 GHz
#Res BH 300 kHz

#YBH 300 kHz

Span 5 MHz
Sweep 1.B67 ms (BBO1 pts)_
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

7.1.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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

TEST PROCEDURE

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

Test was not performed at AFH mode whose number of hopping channel is 20 channels
because this Bluetooth radio is in compliance of Bluetooth Specification 2.0.

RESULTS

79 Channels observed.
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
¥ Agilent RL

Ref @ dBm #Atten 10 dB
#Peak
Log
18
dB/

LR R AL LR

LaAw f m
51 s2
M3 FC

AA | 1

e [ !
FTun m'u w
Swp

Center 2.441 088 @ GHz Span 188 MHz
#Res BW 300 kHz #\JBH 300 kHz Sweep 1.6 ms (8001 pts)_
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)
¥ Agilent RL

Ref @ dBm #Atten 10 dB
#Peak
Log

S LTIy Ty

jTH'J BRIIEEIIEEILEEIIEEIIEERIIEE

LAy ,/

s1 82
M3 FC
AR
£0F
FTun
Swp

Start 2.400 0608 08 GHz Stop 2,430 000 00 GHz
#Res BW 300 kHz #\JBH 300 kHz Sweep 1.B67 ms (BBO1 pts)_
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
¥ Agilent RL

Ref @ dBm #Atten 10 dB
#Peak
Log

& STy

LaAw

s1 82
M3 FC
AR
£0F
FTun
Swp

Start 2.430 068 08 GHz Stop 2.460 080 00 GHz
#Res BW 300 kHz #\JBH 300 kHz Sweep 1.B67 ms (BBO1 pts)_
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
¥ Agilent RL

Ref @ dBm #Atten 10 dB
#Peak
Log

16 ANITATEYIiNEYS

AN

LaAw

s 92 V‘Mﬂ

M3 FC '
AR
£ il

FTun
Swp

Start 2.460 008 08 GHz Stop 2,496 000 00 GHz
#Res BW 300 kHz #\JBH 300 kHz Sweep 1.B67 ms (BBO1 pts)_
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DATE: January 31, 2014
IC Number: 4844A-XBF S880

REPORT NO: 10185979S-A
FCC ID: 2ABP5-XBFS880

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.

This device complies with the Bluetooth protocol for FHSS operation, employing a pseudo
random channel selection and hopping rate to ensure that the occupancy time in N x 0.4s,
where N is the number of channels being used in the hopping sequence (20 = N < 79), is always
less than 0.4s regardless of packet size (DH1, DH3 or DH5). This is confirmed in the test report
for N=79.

RESULTS

Time of Occupancy = 10 * xx pulses * yy msec = zz msec

GFSK Mode
DH Packet | Pulse |Number of | Average| Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.5195 32 0.1662 0.4 0.2338
DH3 1.7740 16 0.2838 0.4 0.1162
DH5 3.0280 11 0.3331 0.4 0.0669
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

DH1 PULSE WIDTH

PULSE WIDTH
¥ Agilent RL

a Mkrl 5195 ps
Ref @ dBm #Atten 10 dB -5.59 dB
#Peak

LaAw

s1 82

H3 WS P
AR

£0F

FTun §

Center 2.441 088 GHz Span @ Hz
Res BH 1 MHz #JBH 1 MHz Sweep 1 ms (8001 pts)_
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

DH1 NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
¥ Agilent RL

Ref @ dBm #fAtten 10 dB
#Peak
Log
18
dB/

LaAw

s1 82
H3 F3
AR
£0F
FTun

Center 2.441 088 GHz Span @ Hz
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (8001 pts)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

DH3 PULSE WIDTH

PULSE WIDTH
¥ Agilent RL

a Mkrl  1.774 ms
Ref @ dBm #Atten 10 dB -0.08 dB
#Peak
Log
16 T T
dB/

LaAw

5182

H3 WS

AR ru
£0F
FTun

Center 2.441 088 GHz Span @ Hz
Res BH 1 MHz #JBH 1 MHz Sweep 3 ms (8001 pts)_
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

DH3 NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
¥ Agilent RL

Ref @ dBm #fAtten 10 dB
#Peak
Log
18
dB/

LaAw

s1 82
H3 F3
AR
£0F
FTun

Center 2.441 088 GHz Span @ Hz
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (8001 pts)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

DH5 PULSE WIDTH

PULSE WIDTH
¥ Agilent RL

a Mkrl  3.828 ms
Ref @ dBm #Atten 10 dB -1.96 dB
#Peak
Log
18 I
dB/

Center 2.441 088 GHz Span @ Hz
Res BH 1 MHz #JBH 1 MHz Sweep 7.467 ms (3001 pts)_
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

DH5 NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
¥ Agilent RL

Ref @ dBm #fAtten 10 dB
#Peak
Log *
18

dB/

LaAw

s1 82
H3 F3
AR
£0F
FTun

Center 2.441 088 GHz Span @ Hz
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (8001 pts)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

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 20.96 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Channel | Frequency Output Power factor (cable Output Power Limit Margin
(MHz) Reading (dBm) ,ATT) (dB) Result (dBm) (dBm) (dB)
Low 2402 -10.45 11.43 0.98 20.96 19.98
Middle 2441 -9.35 11.45 2.10 20.96 18.86
High 2480 -8.65 11.46 2.81 20.96 18.15

Sample calculation: Output Power Reading [dBm] + factor [dB]
Test was not performed at AFH mode because this Bluetooth radio is in compliance of
Bluetooth Specification 2.0 and the output power at non-AFH mode is less than 20.96dBm.
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REPORT NO: 10185979S-A

FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014
IC Number: 4844A-XBF S880

7.1.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.43 — 11.46 dB (including 9.65 - 9.66 dB pad and 1.78 -
1.80 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 -0.30
Middle 2441 0.87
High 2480 1.61
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

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.

In the frequency range below 30MHz, RBW was narrowed to separate the noise contents.

Then, wide-band noise near the limit was checked separately, however the noise was not
detected as shown in the chart. (9kHz-150kHz:RBW=200Hz, 150kHz-30MHz:RBW=10kHz)

The spectrum from 9 kHz 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.
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
¥ Agilent RL
Mkrl 2.483 167 GHz
Ref 187 dBpV #Atten 10 dB 96.31 dBpV
#Peak 1
Log Q
18 /H\)\
dB/ SN
// \\
Pl
[y
3. e .
dBpY o N ki
LQHU Fu o]
51 s2
Center 2.400 008 GHz Span 18 MHz
#Res B 188 kHz #\JBH 300 kHz Sweep 1.84 ms (1281 pts)
Marker Trace Type ¥ Axis Amplitude
1 3 Frag 2,483 167 GHz 96.31 dBpl
2 3 Freg 2,468 BHB GH=z 44.22 dBpl
3 3 Freq 2.395 BEB GHz 29,94 dBpl
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REPORT NO: 10185979S-A
FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014
IC Number: 4844A-XBF S880

LOW CHANNEL SPURIOUS (9k-150kHz)
¥ Agilent

Ref &7 dBpV

#Atten 20 dB

RL

#Peak

D

76.1

dBpY

fsdghul

LgAv

oegranibina bbb i

| N
Judi,

LY .Y
Akl AL e A

s1 82

Start 9.88 kHz
#Res BH 200 Hz

#YBH 626 Hz

Sweep 2,279 s (1281 prsd

Stop 156.68 kHz

Marker

Trace Type

* RAxis Amplitude

LOW CHANNEL SPURIOUS (150k-30MHz)
¥ Agilent

Ref 97 dBpV

#Atten 20 dB

RL

#Peak

Log
18

dB/

D

76.1

dBpY

LaAw

5182

Start 158 kHz
#Res BH 10 kHz

#YBH 38 kHz Sweep 285.3 ms (1201 pts)

Stop 36.060 MHz

Marker

Trace Type

¥ Axis Amplitude
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REPORT NO: 10185979S-A
FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014
IC Number: 4844A-XBF S880

LOW CHANNEL SPURIOUS
¥ Agilent RL
Mkrl 2.412 GHz
Ref 187 dBpV #Atten 10 dB 96.17 dBpV
#Peak 1
Log &
18
dB/
ol a
76.1 o |4
51 s2
Start 30 MHz B Stop 26.800 GHz
#Res B 108 kHz #\BEH 308 kHz Sweep 2.482 5 (1201 pts)
Marker Trace Type ¥ Axis Amplitude
1 3 Frag 2,412 GHz 96.17 dBpl
2 3 Freg 4.813 GHz 45.83 dBpl
3 3 Freq 1.618 GHz 39,17 dBpl
4 <3 Freg 3.211 GHz 35.84 dEpl
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
¥ Agilent RL
Mkrl 2.441 688 GHz
Ref 187 dBpV #Atten 10 dB 97.47 dBpV
#Peak 1
Log
10 JARN
dB/ // \\
D Y [V
o A o T ok
gy [ S
LaAw
51 s2
Center 2.441 088 GHz Span 18 MHz
#Res B 188 kHz #\JBH 300 kHz Sweep 1.84 ms (1281 pts)
Marker Trace Type ¥ Axis Amplitude
1 3 Frag 2.441 BEE GHz 97.47 dBpl
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

MID CHANNEL SPURIOUS (9k-150kHz)
¥ Agilent RL

Ref 86.99 dBpY #Atten 10 dB
#Peak
Log
18
dB/

=
=

L3

-

LaAw
13 IMWMWMMLM"% "
s1 59

Center 79.58 kHz B Span 141 kHz
#Res BH 208 Hz #BH 620 Hz Sweep 2.279 5 (1201 pts)
Marker Trace Type ¥ Axis Amplitude

MID CHANNEL SPURIOUS (150k-30MHz)
¥ Agilent RL

Ref 86.99 dBpY #Atten 10 dB
#Peak
Log
18
dB/

dBpl = rer—— S T VY

Start 158 kHz Stop 30.808 MHz
#Res B 18 kH=z +\JEH 30 kHz Sweep 2853 ms (1201 pts)
Marker Trace Type ¥ Axis Amplitude
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

MID CHANNEL SPURIOUS
¥ Agilent RL
Mkrd 3.255 GHz
Ref 187 dBpV #Atten 10 dB 32.70 dBpV
#Peak T
Log
18
dB/
1] 5
76.8 o 4
ElgB l:\\j | ...-x‘“w LY SN SR, Lo Pl P e W i
51 s2
Start 30 MHz B Stop 26.800 GHz
#Res B 108 kHz #\BEH 308 kHz Sweep 2,482 5 (1201 pts)
Marker Trace Type ¥ Axis Amplitude
1 3 Frag 2,432 GHz 9E6.89 dBpl
2 3 Freg 4.878 GHz 46,83 dBpll
3 3 Freq 1.631 GHz 39,683 dBpl
4 <3 Freg 3.255 GHz 32,78 dBpl
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
¥ Agilent RL
Mkrl 2.480 088 GHz
Ref 187 dBpV #Atten 10 dB 98.16 dBpV
tEeak P’y
g 1
T AN
dB/
Dl \w-r‘/lr \.\ I
zg'lu —— \W
P TN Tk
LaRv o S P
51 s2
Center 2.453 508 GHz Span 18 MHz
#Res B 188 kHz #\JBH 300 kHz Sweep 1.84 ms (1281 pts)
Marker Trace Type ¥ Axis Amplitude
1 3 Frag 2,488 BEE GHz 98.16 dBpl
2 3 Freg 2.483 5HB GH=z £2.18 dBpl
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

HIGH CHANNEL SPURIOUS (9k-150kHz)
¥ Agilent RL

Ref 86.99 dBpY #Atten 10 dB
#Peak
Log
18
dB/

D

773
dBpY
LaAw
18

51 82
Start 9.00 kHz Stop 158.88 kHz
#Res BH 208 Hz #BH 620 Hz Sweep 2.279 5 (1201 pts)
Marker Trace Type ¥ Axis Amplitude

T AL P
Sl L

it
AT

TR Rt}
P

HIGH CHANNEL SPURIOUS (150k-30MHz)
¥ Agilent RL

Ref 86.99 dBpY #Atten 10 dB
#Peak
Log
18
dB/

PR RIT WA ETTEENE TR R RSN B epop

Sl aalos il o
pniat it o ot etinh il

Start 158 kHz Stop 30.808 MHz
#Res B 18 kH=z +\JEH 30 kHz Sweep 2853 ms (1201 pts)
Marker Trace Type ¥ Axis Amplitude
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REPORT NO: 10185979S-A
FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014

IC Number: 4844A-XBF S880

HIGH CHANNEL SPURIOUS

¥ Agilent

RL
Mkrl 2.476 GHz

Ref 187 dBpV #Atten 10 dB 97.371 dBpV
#Peak 1
Log <
18
dB/
Dl 2
e
P Ty, LWy
LgRv l ”rf.m?“ - WMJWWWW
21
51 s2
Start 30 MHz " Stop 26.800 GHz
#Res B 108 kHz #\BEH 308 kHz Sweep 2,482 5 (1201 pts)
Marker Trace Type ¥ Axis Amplitude
1 3 Frag 2,476 GHz 97.37 dBpl
2 (&) Freg 4.964 GHz 41.71 dBpl
3 3 Freq 1.653 GHz 38.66 dBpl
4 3 Freg 3.298 GHz 33.13 dBpl
Page 44 of 120

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

TEL: +81 463 50 6400

FAX: +81 463 50 6401

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



REPORT NO: 10185979S-A
FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014
IC Number: 4844A-XBF S880

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
¥ Agilent RL
Mkrl 2.484 083 GHz
Ref 187 dBpV #Atten 10 dB 96.15 dBpV
#Peak
Log
10 S S N
4B/ AN T W
If
4 i
Dl M/ww’\
76.1
dBpY MWM
LaAw
51 s2
Center 2,400 008 88 GHz Span 18 MHz
#Res B 188 kHz #\JBH 300 kHz Sweep 1.84 ms (1281 pts)
Marker Trace Type ¥ Axis Amplitude
1 3 Frag 2.484 B85 GHz 96.15 dBpl
2 €] Freq 2.488 B84 GHz 52.84 dEpl
3 €] Freq 2.395 888 GHz 31.88 dEpl
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

HIGH BANDEDGE WITH HOPPING ON
¥ Agilent RL
Mkrl 2.480 088 GHz
Ref 187 dBpV #Atten 10 dB 98.14 dBpV
#Peak
Log 2
0 |/ LS
&y P
-
Dl b\ \.m .
781 v T [
dBpl T G
LgRy MM
51 s2
Center 2.453 508 GHz Span 18 MHz
#Res B 188 kHz #\JBH 300 kHz Sweep 1.84 ms (1281 pts)
Marker Trace Type ¥ Axis Amplitude
1 3 Frag 2,488 BEE GHz 98.14 dBpl
2 3 Freg 2.483 5HB GH=z CH.18 dBpl
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

7.2 ENHANCED DATA RATE 8PSK MODULATION

7.2.1.20dB 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 = RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 1245.0 1176.8
Middle 2441 1235.0 1169.5
High 2480 1235.0 1166.9
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

20 dB BANDWIDTH

BANDWIDTH LOW CH
¥ Agilent RL
Mkrl 2.4082 G0@ & GHz
Ref 167 dEpV #Atten 10 dB 91.77 dBp
#Peak |
Log 1
19 b
dB/ ogednd WA A ey
IS, L
"‘VU\W
LgAv
M1 §2
Center 2.492 886 & GHz Span 3 MHz
#Res BHW 15 kHz #JBH 43 kHz Sweep 128 ms (1201 pts)
Uccupied Bandwidth Occ BH % Pwr  99.00 7
1.1805 MHz X dB -20.00 dB
Transmit Freq Error  -15.489 kHz
% dB Banduidth 1.245 MHz
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FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

BANDWIDTH MID CH
¥ Agilent RL
Mkrl 2.441 986 @ GHz
Ref 167 dBpY #Atten 10 dB 93.26 dBpY
#Peak ]
Log
18 s _—
dB/ W/\JM \"’U"N\\w\é
—)F/" e
/ \ )
- w”r'\)""\f\-ﬁ"\/ \M "JL
Senb M
LgAv
M1 S2
Center 2.441 886 & GHz Span 3 MHz
#Res BHW 15 kHz #JBH 43 kHz Sweep 128 ms (1201 pts)
Uccupied Bandwidth Occ BH % Pwr  99.00 7
1.1776 MHz ¥ dB -20.00 dB
Transmit Freq Error  -16.417 kHz
% dB Banduidth 1.235 MHz
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

BANDWIDTH HIGH CH
¥ Agilent RL
Mkrl 2.480 G0@ & GHz
Ref 167 dEpV #Atten 10 dB 93.48 dBpd
#Peak T
1
Log
18 r\ W.J‘\
dB/ s il A TN
a A
i
_— _Mm/ \M j\n
NN
LgAv
M1 §2
Center 2.458 886 & GHz Span 3 MHz
#Res BHW 15 kHz #JBH 43 kHz Sweep 128 ms (1201 pts)
Uccupied Bandwidth Occ BH % Pwr  99.00 7
1.1767 MHz X dB -20.00 dB
Transmit Freq Error  -17.147 kHz
% dB Banduidth 1.235 MHz
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FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

99% BANDWIDTH

BANDWIDTH LOW CH
¥ Agilent RL
Mkrl 2.482 688 GHz
Ref 187 dBpY #Atten 10 dB 94.92 dBpV
#Samp i
Log
10 A
dB/ 9/9) *Q\ -
/IWW Y/ \\A PP PN A
e o — P S
LgAv
ML S2
Center 2.482 888 GHz Span 5 MHz
#Res BHW 51 kHz #\JBH 156 kHz Sweep 5.84 ms (1201 pts)
Uccupied Bandwidth Occ BH % Pwr  99.00 7
1.1768 MHz X dB -20.00 dB
Transmit Freq Error  -7.383 kHz
% dB Bandwidth 1.382 MHzx
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REPORT NO: 10185979S-A
FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014
IC Number: 4844A-XBF S880

BANDWIDTH MID CH
¥ Agilent

Ref 107 dBpY

#Atten 16 dB

RL
Mkrl 2.441 860 GHz
95.9@ dBpY

#3amp

Log
18
dB/

X
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LaAw

M1 52

Center 2.441 8
#Res BH 51 kHz

8 GHz

Occupied Bandwidth

1.1695 MHz

Transmit Freq Error  -8.924 kHz
% dB Banduidth 1.308 MHz*

#VBH 150 kHz

Occ BH % Pwr 99.08 %

Span 5 MHz
Sween 584 ms (1201 prsd

X dB -20.06 dB
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

BANDWIDTH HIGH CH
¥ Agilent RL
Mkrl 2.480 888 GHz
Ref 187 dBpY #Atten 16 dB 96.51 dBpY
#3amp 1
Log
10 el AN
dB/ A
W"”fﬂ i \\-uf\ r“‘x.ww A
R

LaAw
Ml S2
Center 2.450 008 GHz Span 5 MHz
#Res BH 51 kHz #UBH 158 kHz Sweep 5.84 ms (1261 pts)
Occupied Bandwidth Occ BW % PWr  99.00 %

1.1669 MHz X dB -20.08 d5
Transmit Freq Error  -G.686 kHz
% dB Bandwidth 1.304 MHz*
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

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

The channel separation was 1MHz and the test result was greater than the requirement that
was 2/3 of 20 dB channel bandwidth.
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RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

¥ Agilent RL
a Mkrl -1.0680 608 MHz
Ref @ dBm #Atten 10 dB -0.63 dB
#Peak
Log
5
dB/ ) ok
r,ﬁ' il ) WWI FMWW%
LgAv
$1 %2
M3 FC
An
£05)
ED: \Marker a
swn [—-1.000000 MHz
| -0.A3 dB
Center 2.441 0BG 888 GHz Span 5 MHz
#Res BH 308 kHz #\EH 300 kHz Sweep 1067 ms (3081 pts)_
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

7.2.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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

TEST PROCEDURE

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

Test was not performed at AFH mode whose number of hopping channel is 20 channels
because this Bluetooth radio is in compliance of Bluetooth Specification 2.0.

RESULTS

79 Channels observed.
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
¥ Agilent RL

Ref @ dBm #Atten 10 dB
#Peak
Log

5
dB/

LgAv

$1 %2
M3 FC
An
£
FTun
Swp

|
Center 2.441 088 @ GHz Span 186 MHz
#Res BH 308 kHz #\EH 300 kHz Sweep 1.6 ms (8001 pts)_
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FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)
# Agilent RL

Ref @ dBm #Atten 10 dB
#Peak
Log

5
dB/

MM AR ADAMANARAA DA

-
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LgAv

$1 %2
M3 FC
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£
FTun
Swp

l?___‘_ﬁ__ﬁ___ﬁ

Start 2.400 060 00 GHz Stop 2,430 @00 06 GHz
#Res BH 308 kHz #\EH 300 kHz Sweep 1067 ms (3081 pts)_
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
# Agilent RL

Ref @ dBm #Atten 10 dB
#Peak
Log

5
dB/

VAWV VY

LgAv

$1 %2
M3 FC
An
£
FTun
Swp

Start 2.430 066 00 GHz Stop 2,460 @08 08 GHz
#Res BH 308 kHz #\EH 300 kHz Sweep 1067 ms (3081 pts)_
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
# Agilent RL

Ref @ dBm #Atten 10 dB
#Peak
Log

5
dB/

ANAAAVIAAT AN

LaPy \

$1 %2 l
M3 FC
An
£
FTun
Swp

Ly

Start 2.460 066 00 GHz Stop 2,490 @08 08 GHz
#Res BH 308 kHz #\EH 300 kHz Sweep 1067 ms (3081 pts)_
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DATE: January 31, 2014
IC Number: 4844A-XBF S880

REPORT NO: 10185979S-A
FCC ID: 2ABP5-XBFS880

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.

This device complies with the Bluetooth protocol for FHSS operation, employing a pseudo
random channel selection and hopping rate to ensure that the occupancy time in N x 0.4s,
where N is the number of channels being used in the hopping sequence (20 = N < 79), is always
less than 0.4s regardless of packet size (DH1, DH3 or DH5). This is confirmed in the test report
for N=79.

RESULTS

Time of Occupancy = 10 * xx pulses * yy msec = zz msec

8PSK Mode
DH Packet | Pulse |Number of | Average| Limit Margin
Width | Pulses in | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
3-DH1 0.5326 32 0.1704 0.4 0.2296
3-DH3 1.7840 16 0.2854 04 0.1146
3-DH5 3.0340 11 0.3337 0.4 0.0663
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

3-DH1 PULSE WIDTH

PULSE WIDTH
¥ Agilent RL

a Mkrl 5326 ps
Ref & dBm #Atten 10 dB -3.86 dB
#Peak
Log

18
dB/

LgAv

51 52
H3 BS
AR il
£05)
FTun

Center 2.441 080 GHz Span @ Hz
Res EW 1 MHz #JBH 1 MHz Sweep 1 ms (8001 pts)_
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3-DH1 NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
¥ Agilent RL

Ref @ dBm #Atten 10 dB
#Peak
Log
1@
dB/

LgAv

$1 %2
H3 FS
An
£
FTun

Center 2.441 080 GHz Span @ Hz
Res EW 1 MHz #JBH 1 MHz Sweep 3.16 5 (8001 pts)_
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3-DH3 PULSE WIDTH

PULSE WIDTH
¥ Agilent RL

a Mkrl  1.784 ms
Ref & dBm #Atten 10 dB -0.16 dB
#Peak
Log

14

LgAv

51 52
H3 VS

AR fod
£
FTun

Center 2.441 080 GHz Span @ Hz
Res EW 1 MHz #JBH 1 MHz Sweep 3 ms (8001 pts)_
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3-DH3 NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
¥ Agilent RL

Ref @ dBm #Atten 10 dB
#Peak
Log
1@
dB/

LgAv

$1 %2
H3 FS
An
£
FTun

Center 2.441 080 GHz Span @ Hz
Res EW 1 MHz #JBH 1 MHz Sweep 3.16 5 (8001 pts)_
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FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014
IC Number: 4844A-XBF S880

3-DH5 PULSE WIDTH

PULSE WIDTH
3 Agilent

Ref @ dBm #Atten 10 dB

RL

a Mkrl  3.834 ms

-4.46 4B

#Peak
Log

18
dB/

M i Ll

LgAv

s1 82

H3 Vs
AR

£
FTun

T

Center 2.441 @

Res BH 1 MHz #YBH 1 MHz

Span @ Hz
Sweep 5 ms (8001 pts)_
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3-DH5 NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
¥ Agilent RL

Ref @ dBm #Atten 10 dB
#Peak
Log
1@
dB/

LgAv

$1 %2
H3 FS
An
£
FTun

Center 2.441 080 GHz Span @ Hz
Res EW 1 MHz #JBH 1 MHz Sweep 3.16 5 (8001 pts)_
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REPORT NO: 10185979S-A

FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014
IC Number: 4844A-XBF S880

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 20.96 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

8PSK (3-DH5)

Channel | Frequency Output Power factor (cable Output Power Limit Margin
(MHz) Reading (dBm) ,ATT) (dB) Result (dBm) (dBm) (dB)

Low 2402 -10.55 11.43 0.88 20.96 20.08
Middle 2441 -9.61 11.45 1.84 20.96 19.12
High 2480 -9.26 11.46 2.20 20.96 18.76

pi/ADQPSK (2-DH5)

Channel | Frequency Output Power factor (cable Output Power Limit Margin
(MHz) Reading (dBm) ATT) (dB) Result (dBm) (dBm) (dB)

Low 2402 -10.61 11.43 0.82 20.96 20.14
Middle 2441 -9.70 11.45 1.75 20.96 19.21
High 2480 -9.38 11.46 2.08 20.96 18.88

Sample calculation: Output Power Reading [dBm] + factor [dB]
Test was not performed at AFH mode because this Bluetooth radio is in compliance of
Bluetooth Specification 2.0 and the output power at non-AFH mode is less than 20.96dBm.
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REPORT NO: 10185979S-A

FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014
IC Number: 4844A-XBF S880

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 11.43 — 11.46 dB (including 9.65 - 9.66 dB pad and 1.78 -
1.80 dB cable) was entered as an offset in the power meter to allow for direct reading of power.

8PSK (3-DH5
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 -2.91
Middle 2441 -1.96
High 2480 -1.59

pi/ADQPSK (2-DH5)

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 -2.84
Middle 2441 -1.89
High 2480 -1.78
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

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.

In the frequency range below 30MHz, RBW was narrowed to separate the noise contents.

Then, wide-band noise near the limit was checked separately, however the noise was not
detected as shown in the chart. (9kHz-150kHz:RBW=200Hz, 150kHz-30MHz:RBW=10kHz)

The spectrum from 9 kHz 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.
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FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
¥ Agilent RL
Mkr3 2.395 688 GHz
Ref 187 dBpY #Atten 10 dB 32.09 dBpV
#Peak 1
Log
10 A
4B/ / \
Jf \\
Z A\JJ'
ol . / \""’\.ﬂ’"‘/\’\»—\
75.2 A‘/ ~
LgAv
ML S2
Center 2,480 888 GHz Span 18 MHz
#Res BH 186 kHz #\JBH 300 kHz Sweep 1.84 ms (1281 pts)
Marker Trace Type * RAxis Amplitude
1 1 Frag 2,481 842 GH=z 9521 dBpl
2 1 Frag 2.468 BEA GHz 49,88 dBpl)
3 1 Freg 2.395 868 GHz 32,89 dBpl
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REPORT NO: 10185979S-A
FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014
IC Number: 4844A-XBF S880

LOW CHANNEL SPURIOUS (9k-150kHz)
¥ Agilent

Ref &7 dBpV #Htten 20 dB

#Peak

]
71.6
dBpY
LgAv

M1 §2

RL

AN"I NEE LR TR T
VI LN e L

Sk 1ol i,
TIRATRT

Aty

Start 9.8 kHz -
#Res B 288 Hz #BH 628 Hz

Sweep 2.

Stop 156.68 kHz
279 s (1261 pts)

Marker Trace Type * RAxis

Amplitude

LOW CHANNEL SPURIOUS (150k-30MHz)
¥ Agilent

Ref 97 dBpV #Htten 20 dB

#Peak
Log
18
dB/

D
716
dBpY

LaAw

M1 52

RL

Start 158 kHz
#Res BH 10 kHz #YBH 30 kHz

Sweep 285.3 ms (1201 pts)

Stop 36.060 MHz

Marker Trace Type ¥ Axis

Amplitude
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

LOW CHANNEL SPURIOUS
¥ Agilent RL
Mkrl 2.411 GHz
Ref 187 dBpY #Atten 10 dB 91.64 dBpV
#Peak
Log 1
18
dB/
5”16 R —— W,
dB.I-IIUI ﬁﬁb“‘“vvm"m“ Mg ] Pt
LgAv
ML S2
Start 38 MHz h Stop 26.008 GHz
#Res BH 188 kHz #VEH 308 kHz Sweep 2.482 5 (1201 pts)
Marker Trace Type * RAxis Amplitude
1 1y Frag 2.411 GH=z 91.64 dBpl
2 1 Frag 1.618 GHz 39,26 dBpl)
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REPORT NO: 10185979S-A
FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014
IC Number: 4844A-XBF S880

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
¥ Agilent

Ref 167 dBpY #Htten 10 dB

RL

Mkrl 2.448 833 GHz
96.36 dBpY

#Peak 1

L £
1%9 r"fw\"\

dB/ / \

DI A

[

M1 §2

Center 2.441 888 GHz

#Res BH 106 kHz #YBH 300 kHz

Sweep 1.84 ms (1281 pts)

Span 18 MHz

¥ Axis
2.448 833 GH=z

Amplitude
9E.36 dBpl

Marker Trace
1 &5

Type
Frag
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

MID CHANNEL SPURIOUS (9k-150kHz)
¥ Agilent RL

Ref 87 dBplY #Atten 20 dB
#Peak

ol
748

<Ep P
LgAv WMMMMM&MMN11MQ N \‘l ||||'-“u|‘ oo u:.'lrruirl

M1 S2
Start 9.88 kHz B Stop 158.88 kHz
#Res BH 208 Hz #YBH 626 Hz Sweep 2.279 5 (1201 pts)

Marker Trace Type * RAxis Amplitude

MID CHANNEL SPURIOUS (150k-30MHz)
¥ Agilent RL

Ref 97 dBpY #Atten 20 dB
#Peak
Log
18
dB/

DI
74.8
dBpY v

LaAw

M1 S2
Start 158 kHz Stop 30.008 MHz
#Res B 18 kHz «JEH 30 kHz Sweep 285.3 ms (1201 pts)
Marker Trace Type ¥ Axis Amplitude
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

MID CHANNEL SPURIOUS
¥ Agilent RL
Mkr3 4.878 GHz
Ref 187 dBpY #Atten 10 dB 34.94 dBpV
#Peak A
Log
18
dB/
1]
748 3 2
dBpY Ton ™o
1y s, ,.T . -WMWMM
LgHV e —— ol
ML S2
Start 38 MHz h Stop 26.008 GHz
#Res BH 188 kHz #VEH 308 kHz Sweep 2.482 5 (1201 pts)
Marker Trace Type * RAxis Amplitude
1 1y Frag 2.432 GHz 94,88 dBpl
2 1 Frag 1.618 GHz 48,21 dBpl)
3 1 Freg 4.878 GHz 34,94 dBpl)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
¥ Agilent RL
Mkr2 2.483 508 GHz
Ref 187 dBpY #Atten 10 dB 52.66 dBpY
#Peak !
Log
T L~
dB/ / i
T
ol M
765 “M\‘\M
dBpY M"M\’me
LgAv
ML S2
Center 2.483 588 GHz Span 18 MHz
#Res BH 186 kHz #\JBH 300 kHz Sweep 1.84 ms (1281 pts)
Marker Trace Type * RAxis Amplitude
1 1 Frag 2.479 842 GH=z 96.58 dBpll
2 1 Frag 2.483 BHA GHz E2.68 dBpl
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

HIGH CHANNEL SPURIOUS (9k-150kHz)
¥ Agilent RL

Ref 87 dBplY #Atten 20 dB
#Peak

ol
76.0

L

Lgfv Wbl g Lty m.nlrunvwd e ik ':‘;"FWW W
M1 S2
Start 9.88 kHz B Stop 158.88 kHz
#Res BH 208 Hz #YBH 626 Hz Sweep 2.279 5 (1201 pts)

Marker Trace Type * RAxis Amplitude

HIGH CHANNEL SPURIOUS (150k-30MHz)
¥ Agilent RL

Ref 97 dBpY #Atten 20 dB
#Peak
Log
18
dB/

Dl
76.8
dBpY M an I T ol

LaAw

M1 S2
Start 158 kHz Stop 30.008 MHz
#Res B 18 kHz «JEH 30 kHz Sweep 285.3 ms (1201 pts)
Marker Trace Type ¥ Axis Amplitude
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

HIGH CHANNEL SPURIOUS
¥ Agilent RL
Mkrl 2.476 GHz
Ref 187 dBpY #Htten 10 dB 95.96 dBpY
#Peak Py
Log
18
dB/
1]
76.0 2 >
dBpY e
LgHV _] TP T’w A i, jWW‘WW’JMW
M1 S2
Start 38 MHz b Stop 26.008 GHz
#Res BH 100 kHz #YBH 368 kHz Sweep 2.482 5 (1201 pts)
Marker Trace Type * RAxis Amplitude
1 1y Frag 2,476 GHz Y598 dBpl)
2 1 Frag 1.653 GHz 38.89 dBpl
3 1 Freg 4.964 GHz 35.68 dBpl)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
¥ Agilent RL
Mkr3 2.395 688 GHz
Ref 187 dBpY #Atten 10 dB 37.66 dBpV
#Peak i
Log
16 J\MNWW
dB/ i
Jf
1] §
75.8 e
dBpY WW M
LgAv
51 52
Center 2,480 888 GHz Span 18 MHz
#Res BH 186 kHz #\JBH 300 kHz Sweep 1.84 ms (1281 pts)
Marker Trace Type * RAxis Amplitude
1 3 Frag 2,462 BEE GH=z Y562 dBpl
2 3 Frag 2.468 BEA GHz 47,78 dBpl)
3 <3 Freg 2.395 868 GHz 37.66 dBpl
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

HIGH BANDEDGE WITH HOPPING ON
# Agilent RL
Mkr2 2.483 508 GHz
Ref 187 dBpY #Atten 10 dB 51.95 dBpY
#Peak 1
Log 2
10 I
dB/ N
|
\n
DI Mo, A
76.2 W\(N\
dBpy NI NP PARYIENS PRV
LgAv
51 52
Center 2.483 588 GHz Span 18 MHz
#Res BH 186 kHz #\JBH 300 kHz Sweep 1.84 ms (1281 pts)
Marker Trace Type * RAxis Amplitude
1 €5} Frag 2.488 888 GHz 96.16 dBpl)
2 €5 Freg 2.483 560 GHz £1.85 dBpl
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REPORT NO: 10185979S-A
FCC ID: 2ABP5-XBFS880

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.5 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

DATE: January 31, 2014
IC Number: 4844A-XBF S880

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: 10185979S-A
FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014
IC Number: 4844A-XBF S880

8.2.

TRANSMITTER ABOVE 1 GHz

8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

Ref &6 dBpl

LOW CHANNEL RESTRICTED, PEAK, HO

# Agilent

Atten 18 45

R

RIZ
L

Mkrl 2.386 18 GHz
43.56 dBpl

#EmiPk

Log

dB/

74.8

dBpY

= -

#WAva i

51 52|

Start 2.318 66 GHz
#Res BH (CISPR) 1 MHz

#VEH 3 MHz

Sweep 1067 ms (4001 pts)

Stop 2,390 80 GHz

Marker
1

Trace Type
Freq 2.386 18 GHz

X Axig

Amplituda
48.56 dBpl
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

LOW CHANNEL RESTRICTED, AVG, HORIZ
% Agilent RL

’ Mirl 2.385 98 GHz
Ref 75 dBui Atten 18 ¢B 33.33 dBpY

#EmiPk
Log

54.8
dBwY
#Avg

[o{e

5182
Start 2,318 80 GHz Stop 2.398 @8 GHz
#Res BH (CISFR) 1 MHz #UEW 1@ Hz Sweep 9.174 5 (4001 pts)

Markar Trace Type * Axiz Amplitude
1 3 Freq 2.38% 98 GHz 38.83 dbpl)
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REPORT NO: 10185979S-A
FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014
IC Number: 4844A-XBF S880

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

# Agilent RL
Mkrl 2.349 6@ GHz
Ref 86 dBpY #Atten 10 dB 48.30 dBpY
#EmiPk
Log
5
dB/

s1 59| | | | \ | | |

Start 2.319 B9 GHz

Stop 2.398 BB GHz

#Res BW (CISPR) 1 MHz #BH 3 MHz Sweep 1.BG7 ms (4081 pts)
Markar Trace Type * Axiz Amplitude
1 3 Freq 2.349 BB GHz 48.38 dBpl)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

LOW CHANNEL RESTRICTED, AVG, VERT
L

# Agilent R

Mkrl 2.383 94 GHz

Ref 76 dBpY #Atten 10 dB 37.74 dBpV
#EmiPk

Log

%, 1
b ]
#Avg R

5182
Start 2,318 80 GHz Stop 2.398 @8 GHz
#Res BH (CISFR) 1 MHz #UEW 1@ Hz Sweep 9.174 5 (4001 pts)

Markar Trace Type * Axiz Amplitude
1 3 Freq 2.38% 94 GHz 37.74 dipl)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
% Agilent RL
’ M2 2.496 894 GHz

Ref 86 dBpY #Atten 10 dB 49.36 dBpY
#EmiPk

Log

dB/

74.8
dBwY
#Avg

5152 | | \ | | | | \

Start 2.483 588 GHz Stop 2.588 B8@ GHz
#Res BW (CISPR) 1 MHz #BH 3 MHz Sweep 1.BG7 ms (4081 pts)
Markar Trace Type * Axiz Amplitude

1 3 Freq 2.483 782 GHz SE.62 dBpl)
2 (32 Frag 2.496 @94 GHz 49.36 dBpl
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REPORT NO: 10185979S-A
FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014
IC Number: 4844A-XBF S880

HIGH CHANNEL RESTRICTED, AVG, HORIZ

# Agilent

Ref 76 dBpl #Atten 18 dB

#EmiPk

Log

24.8
dBpY

#Avg

51 52

RL
Mkr2 2.496 €32 GHz
38.63 dEpl

1
<

~

2

N

Start 2.483 508 GHz

Stop 2.5088 888 GHz

#Res BH (CISFR) 1 MHz #UEW 1@ Hz Sweep 1.892 5 (4001 pts)
Markar Trace Type * Axiz Amplitude
1 3 Freq 2.483 917 GHz 46.82 dBpl)
2 (32 Frag 2.496 @32 GHz 38.63 dBpl
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
% Agilent RL
’ Mirl 2.483 838 GHz

Ref 86 dBpY #Atten 10 dB 53.26 dBpY
#EmiPk

Log

dB/

74.8
dBwY
#Avg

51 s2 | | | \ | | | W

Start 2.483 508 GHz Stop 2.508 888 GHz
#Res BW (CISPR) 1 MHz #BH 3 MHz Sweep 1.BG7 ms (4081 pts)

Markar Trace Type * Axiz Amplitude
1 3 Freq 2.483 838 GH=z 53.26 dBpl)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

HIGH CHANNEL RESTRICTED, AVG, VERT
RL

# Agilent

Mkrl 2.453 884 GHz

Ref 76 dBpY #Atten 10 dB 43.75 dBpY
#EmiPk

Log

] 1

24.8 _R

dBpY
#Avg

5152
Start 2.483 508 GHz Stop 2.5606 660 GHz
#Res BH (CISFR) 1 MHz #UEW 1@ Hz Sweep 1.892 5 (4001 pts)

Markar Trace Type * Axiz Amplitude
1 3 Freq 2.483 884 GHz 43.75 dipl)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

Dwell time factor Calculation chart

Tx, Bluetooth, BDR, PRBS9

1 cycle On time: 3.028ms

Dwell time factor=20log((3.028 x 2)/100)= -24.36dB
RL

# Agilent

a Mkrl  3.828 ms

Ref @ dBm #Atten 10 dB -1.96 dB
#Peak
Log

18 ]
dB/

Centsr 2.441 080 GHz Span @ Hz
Res BH 1 MHz #UVBH 1 MHz Sweep 7467 ms (8081 pts)_

On time of some channel during 100ms: Twice
This is the worst case in hopping sequence of Bluetooth.
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

HARMONICS AND SPURIOUS EMISSIONS
DH5, 2402MHz (LOW)

Radiated Emission

Test place No.3 Semi Anechoic Chamber
Date January 23, 2014

Temperature / Humidity 26 deg.C, 34 %RH

Engineer Tatsuya Arai

Mode TX, 2402 MHz

Tx, Bluetooth, BDR, PRBS9

(* PK: Peak, AV: Average, QP: Quasi-Peak

Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Result Limit Margin | Height | Angle [Remark
[MHz] [dBuV] | [dB/m] [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB] [cm] [deg]
Hori. 1602.000 |PK 534 258 13.8 38.6 54.4 739 195 122 32
Hori. 4804.000 |PK 62.1 309 74 371 63.3 739 106 110 56
Hori. 7206.000 |PK 440 371 838 394 50.5 739 234 100 358
Hori. 9608.000 |PK 417 386 10.0 376 52.7 739 212 100 0
Hori. 1602.000 [AV 514 258 138 38.6 524 539 15 122 32
Hori. 7206.000 |AV 332 371 838 394 397 539 142 100 358
Hori. 9608.000 |AV 305 386 10.0 376 415 539 124 100 0
Vert. 1602.000 | PK 53.7 258 138 38.6 54.7 739 192 114 9
Vert. 4804.000 |PK 61.2 309 74 371 62.4 739 115 100 359
Vert. 7206.000 |PK 44 371 838 394 50.9 739 230 100 66|
Vert. 9608.000 |PK 423 386 10.0 376 533 739 20.6 100 0
Vert. 1602.000 [AV 517 258 138 38.6 52.7 539 12 114 9
Vert. 7206.000 |AV 331 371 838 394 39.6 539 143 100 66|
Vert 9608.000 |AV 305 386 10.0 376 415 53.9 124 100 0

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

Dwell time factor relaxation

Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Dwell Result Limit Margin |Remark
Factor
[MHz] [dBuV] | [dB/m] [dB] [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB]
Hori. 4804.000 |AV 56.3 309 74 371 -24.4 331 53.9 20.8
Vert. 4804.000 |AV 56.3 309 74 371 -24.4 331 53.9 20.8

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier) + Dwell(time)factor
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

HARMONICS AND SPURIOUS EMISSIONS
DH5, 2441MHz (MID)

Radiated Emission

Test place No.3 Semi Anechoic Chamber
Date January 23, 2014
Temperature / Humidity 26 deg.C, 34 %RH
Engineer Tatsuya Arai
Mode TX, 2441 MHz
Tx, Bluetooth, BDR, PRBS9

(* PK: Peak, AV: Average, QP: Quasi-Peak
Polarity | Frequency |Detector| Reading | Ant.Fac.| Loss Gain Result Limit Margin | Height Remark
[MHz] [dBuV] | [dB/m] [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB] [cm]
Hori. 1628.000 |PK 54.1 25.9 138 38.6 55.2 73.9 187 116
Hori. 4882.000 |PK 62.7 314 74 37.0 64.5 73.9 94 100
Hori. 7323.000 455 372 838 394 52.1 73.9 218 100
Hori. 9764.000 418 38.8 10.0 375 53.1 73.9 20.8 100
Hori. 1628.000 511 259 138 38.6 52.2 53.9 17 116
Hori. 7323.000 333 372 838 394 399 53.9 14.0 100
Hori. 9764.000 30.7 38.8 10.0 375 420 53.9 119 100
Vert. 1628.000 54.7 259 138 38.6 55.8 73.9 18.1 117,
Vert. 4882.000 63.0 314 74 37.0 64.8 73.9 9.1 100
Vert. 7323.000 455 372 838 394 52.1 73.9 218 100
Vert. 9764.000 420 38.8 10.0 375 533 . 20.6 100
Vert. 1628.000 52.0 259 138 38.6 53.1 . 0.8 117
Vert. 7323.000 332 372 838 394 39.8 . 141 100
Vert. 9764.000 |AV 309 38.8 10.0 375 422 53.9 117 100
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz-40GHz : 20log(3.0m/1.0m)= 9.5dB

Dwell time factor relaxation

Polarity | Frequency |Detector| Reading | Ant.Fac.| Loss Gain Dwell Result Limit Margin
Factor
[MHZz] [dBuV] | [dB/m] [dB] [dB] [dB] _[[dBuV/m]|[dBuV/m]| [dB]
Hori. 4882.000 |AV 56.8 314 74 37.0 -244 342 539 19.7
Vert. 4882.000 |JAV 56.9 314 74 37.0 -24.4 343 539 196
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier) + Dwell(time)factor
Distance factor : 15GHz-40GHz: 20log(3.0m/1.0m)= 9.5dB
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

HARMONICS AND SPURIOUS EMISSIONS
DH5, 2480MHz

Radiated Emission

Test place No.3 Semi Anechoic Chamber
Date January 23, 2014
Temperature / Humidity 22 deg.C, 28 %RH
Engineer Tatsuya Arai
Mode TX, 2480 MHz
Tx, Bluetooth, BDR, PRBS9

(* PK: Peak, AV: Average, QP: Quasi-Peak
Polarity | Frequency |Detector| Reading | Ant.Fac.| Loss Gain Result Limit Margin | Height Remark
[MHz] [dBuV] | [dB/m] [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB] [cm]
Hori. 1654.000 |PK 54.9 25.9 139 38.6 56.1 73.9 178 117
Hori. 4960.000 |PK 62.9 318 . 37.0 65.1 73.9 838 100
Hori. 7440.000 |PK 454 374 . 394 52.3 73.9 216 100
Hori. 9920.000 432 389 . 375 545 73.9 194 100
Hori. 1654.000 517 259 . 38.6 529 53.9 10 117,
Hori. 7440.000 335 374 . 394 404 53.9 135 100
Hori. 9920.000 315 389 . 375 428 53.9 111 100
Vert. 1654.000 55.1 259 . 38.6 56.3 73.9 176 103
Vert. 4960.000 634 318 . 37.0 65.6 73.9 83 100
Vert. 7440.000 440 374 . 394 50.9 73.9 230 100
Vert. 9920.000 424 389 . 375 53.7 . 20.2 100
Vert. 1654.000 524 259 . 38.6 53.6 . 0.3 103
Vert. 7440.000 334 374 . 394 40.3 . 136 100
Vert. 9920.000 |AV 314 389 9.9 375 427 53.9 112 100
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz-40GHz : 20log(3.0m/1.0m)= 9.5dB

Dwell time factor relaxation

Polarity | Frequency |Detector| Reading | Ant.Fac.| Loss Gain Dwell Result Limit Margin
Factor
[MHZz] [dBuV] | [dB/m] [dB] [dB] [dB] _[[dBuV/m]|[dBuV/m]| [dB]
Hori. 4960.000 |AV 54.9 318 74 37.0 -244 327 539 212
Vert. 4960.000 |JAV 55.6 318 74 37.0 -24.4 R4 539 20.5
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier) + Dwell(time)factor
Distance factor : 15GHz-40GHz: 20log(3.0m/1.0m)= 9.5dB
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
% Agilent RL
’ Mrl 2386 22 GHz

Ref 86 dBpY #Atten 10 dB 47.94 dBpY
#EmiPk

Log

/4.8
dBI-l'ul p—
*UHUQ I | !

51 52| | | | \ | | | | \
Start 2.310 80 GHz Stop 2.390 BB GHz
#Res BW (CISPR) 1 MHz #BH 3 MHz Sweep 1.BG7 ms (4081 pts)

Markar Trace Type * Axiz Amplitude
1 3 Freq 2,386 22 GHz 47.94 dipl)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

LOW CHANNEL RESTRICTED, AVG, HORIZ
% Agilent RL

’ Mirl 2.386 06 GHz
Ref 75 dBui #hitten 10 ¢B 37.49 dEp

#EmiPk
Log

54.8
dBwY P
#Avg

5152
Start 2,318 80 GHz Stop 2.398 @8 GHz
#Res BH (CISFR) 1 MHz #UEW 1@ Hz Sweep 9.174 5 (4001 pts)

Markar Trace Type * Axiz Amplitude
1 3 Freq 2.386 @6 GHz 37.49 dipl)
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REPORT NO: 10185979S-A
FCC ID: 2ABP5-XBFS880

DATE: January 31, 2014
IC Number: 4844A-XBF S880

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

# Agilent RL

Ref &6 dBpl #Atten 18 dB

Mkrl 2.346 16 GHz
47.52 dBpl

#EmiPk

Log

dB/

74.8

dBpY

#Avg

st 52| |

o "
| | | | | | | |

Start 2.319 B9 GHz

Stop 2.398 BB GHz

#Res BW (CISPR) 1 MHz #BH 3 MHz Sweep 1.BG7 ms (4081 pts)
Markar Trace Type * Axiz Amplitude
1 3 Freq 2.346 16 GHz 47.52 dipl)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

LOW CHANNEL RESTRICTED, AVG, VERT
L

# Agilent R

Mkrl 2.386 06 GHz

Ref 76 dBpY #Atten 10 dB 36.53 dBpY
#EmiPk

Log

54.8
dBwY ]
#Avg

i

5152
Start 2,318 80 GHz Stop 2.398 @8 GHz
#Res BH (CISFR) 1 MHz #UEW 1@ Hz Sweep 9.174 5 (4001 pts)

Markar Trace Type * Axiz Amplitude
1 3 Freq 2.386 @6 GHz 36.53 dBpl)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

# Agilent RL

Mkrl 2.433 588 GHz
Ref 86 dBpY #Atten 10 dB 59.38 dBpY
#EmiPk
Log
5
dB/

Start 2.483 500 GHz Stop 2.506 900 GHz
#Hes BH (CISPRY 1 MHz #WBH 3 MHz Sweep LBGS ms (4081 prs)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

HIGH CHANNEL RESTRICTED, AVG, HORIZ
% Agilent RL

’ Mirl 2.483 509 GHz
Ref 75 dBui #hitten 10 ¢B 47.65 dEpY

#EmiPk
Log

Swp
Start 2.483 500 GHz Stop 2.506 900 GHz
#Hes BH (CISPRY 1 MHz #WBW 18 Hz Sweep 1892 5 (4001 pts)_
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
% Agilent RL
’ Mirl 2.483 541 GHz

Ref 86 dBpY #Atten 10 dB 56.39 dBpY
#EmiPk
Log

dB/

5152 | | | \ | | | | \
Start 2.483 588 GHz Stop 2.588 B8@ GHz
#Res BW (CISPR) 1 MHz #BH 3 MHz Sweep 1.BG7 ms (4081 pts)
Markar Trace Type * Axiz Amplitude
1 3 Freq 2.483 541 GH=z 56.39 dBpl)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

HIGH CHANNEL RESTRICTED, AVG, VERT
RL

# Agilent

Mkrl 2.453 580 GHz

Ref 76 dBpY #Atten 10 dB 45.27 dBpV
#EmiPk

Log

54.8
dBwY
#Avg

5152
Start 2.483 508 GHz Stop 2.5606 660 GHz
#Res BH (CISFR) 1 MHz #UEW 1@ Hz Sweep 1.892 5 (4001 pts)

Markar Trace Type * Axiz Amplitude
1 3 Freq 2.483 588 GHz 45.27 dipl)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

Dwell time factor Calculation chart

Tx, Bluetooth, EDR, PRBS9
1 cycle On time: 3.034ms

Dwell time factor=20log((3.034 x 2)/100)= -24.34dB
¥ Agilent RL

a Mkrl  3.834 ms
Ref @ dBm #Atten 10 dB -4.46 dB
#Peak

dB/ Ll il |l”ﬂ' ik "'m ”“m'

LgAw

$1 S2
H3 WS
AR
£
FTun

i ! k| T

Center 2.441 088 GHz Span @ Hz
Fes BH 1 MHz #JEH 1 MHz Sweep 5 ms (8001 pts)_

On time of some channel during 100ms: Twice
This is the worst case in hopping sequence of Bluetooth.
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

HARMONICS AND SPURIOUS EMISSIONS
3-DH5, 2402MHz (LOW)

Radiated Emission

Test place No0.3 Semi Anechoic Chamber
Date January 23, 2014
Temperature / Humidity 26 deg.C, 34 %RH
Engineer Tatsuya Arai
Mode TX, 2402 MHz
Tx, Bluetooth, EDR, PRBS9

(* PK: Peak, AV: Average, QP: Quasi-Peak]
Polarity | Frequency [ Detector| Reading | Ant.Fac.| Loss Gain Result Limit Margin | Height
[MHZ] [dBuV] | [dB/m] [dB] [dB] |[dBuV/m]|[dBuVv/m]| [dB] [cm]
Hori. 1602.000 53.0 25.8 138 386 54.0 739 19.9 121]
Hori. 4804.000 56.0 30.9 74 371 57.2 739 16.7 100
Hori. 7206.000 4.7 371 838 394 512 739 227 100
Hori. 9608.000 431 38.6 10.0 376 54.1 739 198 100
Hori. 1602.000 50.6 25.8 138 386 516 53.9 23 121]
Hori. 7206.000 329 371 838 394 394 53.9 145 100
Hori. 9608.000 306 38.6 10.0 376 416 53.9 123 100
Vert. 1602.000 539 25.8 138 386 549 739 19.0 110
Vert. 4804.000 56.0 309 74 371 57.2 739 16.7 100
Vert. 7206.000 446 371 838 394 511 739 228 100
Vert. 9608.000 420 38.6 10.0 376 53.0 739 209 100
Vert. 1602.000 518 25.8 138 386 52.8 53.9 11 110
Vert. 7206.000 330 371 838 394 395 53.9 144 100
Vert. 9608.000 30.7 38.6 10.0 376 417 53.9 122 100]
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz2)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

Dwell time factor relaxation

Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Dwell Result Limit Margin
Factor
[MHZ] [dBuV] | [dB/m] [dB] [dB] [dB] _|[dBuV/m]|[dBuV/m]| [dB]
Hori. 4804.000 [AV 383 309 74 371 -243 15.2 539 38.7
Vert. 4804.000 |AV 38.1 30.9 74 371 -24.3 15.0 539 38.9
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier) + Dwell(time)factor
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

HARMONICS AND SPURIOUS EMISSIONS
3-DH5, 2441MHz (MIDDLE)

Radiated Emission

Test place No.3 Semi Anechoic Chamber
Date January 23, 2014
Temperature / Humidity 26 deg.C, 34 %RH
Engineer Tatsuya Arai
Mode TX, 2441 MHz
Tx, Bluetooth, EDR, PRBS9

(* PK: Peak, AV: Average, QP: Quasi-Peak
Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Result Limit Margin | Height Remark
[MHzZ] [dBuV] | [dB/m] [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB] [em]
Hori. 1628.000 | PK 54.5 259 138 386 55.6 73.9 183 100
Hori. 4882.000 |PK 56.2 314 74 370 58.0 73.9 15.9 100
Hori. 7323.000 |PK 445 372 838 394 511 73.9 2.8 100
Hori. 9764.000 |PK 423 388 10.0 375 53.6 73.9 203 100
Hori. 1628.000 514 259 138 386 525 53.9 14 100
Hori. 7323.000 333 372 838 394 399 53.9 14.0 100
Hori. 9764.000 309 388 10.0 375 422 53.9 1.7 100
Vert. 1628.000 | PK 54.9 259 138 386 56.0 73.9 17.9
Vert. 4882.000 |PK 56.3 314 74 370 58.1 73.9 15.8 100
Vert. 7323.000 |PK 442 372 838 394 50.8 73.9 231 100
Vert. 9764.000 |PK 425 388 10.0 375 538 73.9 20.1 100
Vert. 1628.000 | AV 52.3 259 138 386 534 53.9 05
Vert. 7323.000 |AV 333 372 838 394 399 53.9 14.0 100
Vert. 9764.000 |AV 30.9 388 10.0 375 422 53.9 117 100
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor: 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

Dwell time factor relaxation

Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Dwell Result Limit Margin |Remark
Factor
[MHz] [dBuV] | [dB/m] [dB] [dB] [dB] _|[[dBuV/m]|[dBuV/m]| [dB]
Hori. 4882.000 |AV 36.4 314 74 370 -243 139 53.9 40.0
Vert. 4882.000 |AV 36.5 314 74 37.0 -24.3 14.0 53.9 39.9
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier) + Dwell(time)factor
Distance factor: 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

HARMONICS AND SPURIOUS EMISSIONS
3-DH5, 2480MHz (HIGH)

Radiated Emission

Test place No.3 Semi Anechoic Chamber
Date January 23, 2014
Temperature / Humidity 26 deg.C, 34 %RH
Engineer Tatsuya Arai
Mode TX, 2480 MHz
Tx, Bluetooth, EDR, PRBS9

(* PK: Peak, AV: Average, QP: Quasi-Peak
Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Result Limit Margin | Height Remark
[MHzZ] [dBuV] | [dB/m] [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB] [em]
Hori. 1654.000 | PK 55.1 259 139 386 56.3 73.9 17.6 114
Hori. 4960.000 |PK 55.0 318 74 370 57.2 73.9 16.7 100
Hori. 7440.000 |PK 449 374 89 394 518 73.9 21 100
Hori. 9920.000 |PK 43.0 389 9.9 375 54.3 73.9 19.6 100
Hori. 1654.000 519 259 139 386 53.1 53.9 0.8
Hori. 7440.000 335 374 89 394 404 53.9 135 100
Hori. 9920.000 316 389 9.9 375 429 53.9 11.0 100
Vert. 1654.000 | PK 55.3 259 139 386 56.5 73.9 17.4 100
Vert. 4960.000 |PK 57.0 318 74 370 59.2 73.9 14.7 100
Vert. 7440.000 |PK 45.1 374 89 394 52.0 73.9 219 100
Vert. 9920.000 |PK 424 389 9.9 375 53.7 73.9 20.2 100
Vert. 1654.000 | AV 525 259 139 386 53.7 53.9 0.2 100
Vert. 7440.000 |AV 335 374 89 394 404 53.9 135 100
Vert. 9920.000 |AV 315 389 9.9 375 42.8 53.9 111 100
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor: 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

Dwell time factor relaxation

Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Dwell Result Limit Margin |Remark
Factor
[MHz] [dBuV] | [dB/m] [dB] [dB] [dB] _|[[dBuV/m]|[dBuV/m]| [dB]
Hori. 4960.000 |AV 318 318 74 370 -243 9.7 53.9 442
Vert. 4960.000 |AV 324 318 74 37.0 -24.3 10.3 53.9 43.6
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier) + Dwell(time)factor
Distance factor: 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

60
55
50 ’7 — Hori. (PK)
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— Limit1(QP)

Field Strength [dBuV/m]
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

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

VERTICAL PLOT

— Limit1(QP)
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REPORT NO: 10185979S-A DATE: January 31, 2014
FCC ID: 2ABP5-XBFS880 IC Number: 4844A-XBF S880

HORIZONTAL AND VERTICAL DATA
Radiated Emission

Test place No.3 Semi Anechoic Chamber
Date January 23, 2014

Temperature / Humidity 26 deg.C, 34 %RH

Engineer Tomochika Sato

Mode TX, 2480 MHz

Tx, Bluetooth, BDR, PRBS9

(* QP: Quasi-Peak)

Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Result Limit Margin | Height | Angle |Remark
[MHZ] [dBuV] [ [dB/m] [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB] [cm] [deg]
Hori. 159.993 [QP 428 148 78 321 333 435 102 200 80
Hori. 316.054 |QP 381 142 86 319 29.0 46.0 17.0 100 90|
Hori. 331.640 |QP 372 146 87 319 28.6 46.0 174 100 286
Vert. 55.065 |QP 423 94 6.7 322 26.2 40.0 138 100 279
Vert. 63.294 |QP 495 75 65 321 314 40.0 86 100 333
Vert. 68.306 |QP 53.2 6.6 6.6 321 343 40.0 5.7 100 262
Vert. 160.113 | QP 424 14.9 7.8 321 33.0 435 105 100 124

Result = Reading + Ant.Fac. + Loss (Cable+Attenuator) - Gain(Amprifier)
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9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6 to 56 56 to 46
0.5-5 56 46
5-30 il 5l

Decreases with the loganthm of the frequency.

TEST PROCEDURE

ANSI C63.4
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RESULTS

DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab, No.3 Shielded Room
Date : 2014/01/23

Mode : Tx DH5 2441MHz
Order No. : 101859798

Power : AC120V/60Hz (DC3V)
Temp./Humi. : 24deg.C./35%RH

Limit1 : FCC 15C(15.20
Limit2 : FCC 15C(15.20 Engineer : Tomochika Sato
<< QP/AV DATA >>

Er Reading Results
i <oP> P> | <av>

MHz] [dBu] [dBuV] | [dBuV] |
0.17510 210 -

0.30829 18.2
0.35120 189
0.66010 14.2
2.04150 125
221780 128
017560 22,0
0,30050 143
0.35030 189
0.66200 16.4
204740 14.2
221390 9.4

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]
LISN:SLS-02
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LINE 1 RESULTS
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LINE 2 RESULTS
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10.

FECCRULES

MAXIMUM PERMISSIBLE EXPOSURE

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

chapter.
TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MFE)
Electric fiald Magnstic fisld . P
Fraquency rangs Power density Bweraging time
iMHzZ) strength strngth (i fzm) iminutes)
(&) Limits for Occupational/Controlled Exposures
0.3-3.0 ... G614 1.63 *(100) [i]
30-30 . 18427 4.80F *[D00F2) [i]
30-200 61.4 0.163 1.0 [i]
300-15 fraon [i]
1500100 5 i
{B) Limits for General Population/Uncontrolled Exposure
D.3-1.34 G614 1.63 *(100) 20
1.34-20 ... B4 7 2.10F {1802 a0
TABLE 1—LIMITS FOR KMAXIMUM PERMISSIELE EXPOSURE (MFE)I—Continued
Elesctric fiald Magnetic fiskd . P
Frequency rangs Power density Bveraging time

iMHzZ) strength strengih (i zm) iminutes)
B0=20D e 7.5 0.073 0.2 20
300-1500 11500 20
100100000 e | e | e 1.0 20

f = frequancy in MHz

* = Plans-wave equivalent power density

MCTE 1 T0 TABLE 1: Ocoupationalfcontrolled limits apply in situations in which persons are exposed as a consequence of their
emplyment provided those persons are fulli,' aware of the potential for exposure and can exercise confrol over their exposure.
Limits for occupationalicontrolled exposurs also apply in situations when an individual is transient through a location whars ocou-
pationalfcontrolled limits apply provided he or she is made awars of the potential for exposurs,

MoTE 2 T TaBLE 1: General population/uncontrollad exposures applljg.-' in situations in which the general public may be ex-
posed, or in which persons that are exposed as a conssquence of their smployment may not be fully aware of the potential for
axposurs of can not exerciss control over their exposurs.
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IC RULES

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

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

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

(Vim) (A/m) (Wim 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%8 0.00425°% 150 6

1 500-15 000 61.4 0.163 10 6
15 000150 000 614 0.163 10 616 000 /f'2
150 000 300 000 0.158f%% 421 x10*%% 667 x10°F 616 000 /f'*

* Power density limit is applicable at frequencies greater than 100 MHz.
Notes: Frequency, f, is in MHz. ,

A power density of [0 W/m™ is equivalent to 1 mW./cm®.

A magnetic field strength of | A/m corresponds to 1.257 microtesla (nT)
or 12.57 milligauss (mG ).

[l —
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EQUATIONS

Power density is given by:

S =EIRP /(4 * Pi* D"2)
where
S = Power density in W/mA2
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/mA2 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/mA2

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) (Wim"2) [ (mW/cm”"2)
2.4 GHz | Bluetooth 0.20 1.61 2.00 0.0046 0.0005
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