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1. GENERAL INFORMATION

1.1 Product Description for Equipment Under Test (EUT)

Applicant:

\ddress of applicant:

Aanufacturer:

\ddress of manufacturer:

Equipment Under Test:
Tested Model No.:

Trade Name:

Supplementary Models No:

Type of Modulation:
Antenna Type:
Frequency Band:
Number of Channels:
Channel Separation:
Rated Power:

Power Supply:

Shenzhen Xuner Technology Development Co., Ltd.

Room1612-1619, Wanjun Trade Building, NO 21Baoxing
Road, Bao'an District Shenzhen, China

Shenzhen Xuner Technology Development Co., Ltd.

Room1612-1619, Wanjun Trade Building, NO 21Baoxing
Road, Bao'an District Shenzhen, China

Bluetooth Phone
X02

/

/

Remark: supplementary models are only different in exterior
with tested Model and with the same circuit construction

GFSK

Integral Antenna
2402~2480 MHz
79

1 MHz

0.98dBm

USB 5V

Remark: * The test data gathered are from the production sample provided by the manufacturer.

1.2 Related Submittal(s) / Grant (s)

This submittal(s) is a test report based on the Electromagnetic Interference (EMI) tests
performed on the EUT. The EMI measurements were performed according to the measurement

procedure described in ANSI C63.4 - 2003.

The tests were performed in order to determine compliance with FCC Part 15, Subpart C, and

section 15C 15.207, 15.209, 15.247 and DA 00-705.

1.3 Test Methodology

Both conducted and radiated testing were performed according to the procedures in ANSI
C63.4 - 2003, American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the range of 9 kHz to 40

GHz. Radiated testing was performed at an antenna to EUT distance 3 meters.

Report No.: BCT120220R-001F
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1.4 Test Facility

All measurement required was performed at laboratory of Shenzhen BCT Technology Co., Ltd.
at 6F, Yantian Business Building, Bao'an Road, Bao'an District, Shenzhen, P.R.China.

The test facility is recognized, certified, or accredited by the following organizations:

FCC — Registration No.: 539135

Shenzhen BCT Technology Co., Ltd., EMC Laboratory has been registered and fully described in
a report filed with the (FCC) Federal Communications Commission. The acceptance letter from
the FCC is maintained in our files. Registration 539135, June, 2010

The facility also complies with the radiated and AC line conducted test site criteria set forth in
CISPR 16-1: 2006, CISPR16-2: 2006.

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4 and FCC
CFR PART 15C 15.207, 15.209, 15.247 and DA 00-705

2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

2.2 EUT Exercise

The EUT was operated in the engineering mode to fix the TX frequency that was for the
purpose of the measurements.

According to its specifications, the EUT must comply with the requirements of the Section
15.207, 15.209 and 15.247 under the FCC Rules Part 15 Subpart C.

2.3 General Test Procedures
2.3.1 Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the
requirements in Section 13.1.4.1 of ANSI C63.4 Conducted emissions from the EUT measured
in the frequency range between 0.15 MHz and 30MHz using Quasi-peak and average detector
modes.

2.3.2 Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane. The turntable shall
rotate 360 degrees to determine the position of maximum emission level. EUT is set 3m away
from the receiving antenna, which varied from 1m to 4m to find out the highest emission. And
also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical. In order to find out the maximum emissions, exploratory radiated
emission measurements were made according to the requirements in Section 13.1.4.1 of ANSI
C63.4
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2.4 Description Of Test Modes

The EUT has been tested under operating condition.

This test was performed with EUT in X, Y, Z position and the worse case was found when EUT
in X position.

After verification, all tests were carried out with the worst case test modes as shown below
except radiated spurious emission below 1GHz, which worst case was in normal link mode only.

Then, the worst case is FHSS Channel Low (2402MHz), Mid (2441MHz) and High (2480MHz),
these were chosen for full testing.

2.5 List of Measuring Equipments Used

: Model : Cal.
Items | Equipment Manufacturer No. Serial No. Last Cal Period
. ROHDE &
1 EMI Test Receiver SCHWARZ ESI 26 100079 11/05/2011 1 year
CH14-
2 Horn Antenna R/S HO52 1091698 11/05/2011 1 year
3m Semi- Anechoic
3 Chamber ETS N/A N/A 11/05/2011 1 year
. ROHDE &
1 EMI Test Receiver SCHWARZ ESCS30 100038 11/05/2011 1 year
. ROHDE &
2 EMI Test Receiver SCHWARZ ESI 26 100009 11/05/2011 1 year
Receiver/ ROHDE &
3 Spectrum Analyzer SCHWARZ ESCI 100106 11/05/2011 1 year
4 Spectrum Analyzer Agilent E7405A US41160415 | 11/05/2011 1 year
e . ROHDE &
5 Artificial Mains SCHWARZ ESH2-Z5 100028 11/05/2011 1 year
. ROHDE &
6 Pulse Limiter SCHWARZ ESHSZ2 100044 11/05/2011 1year
7 LISN COM Power LI-200 12212 11/05/2011 1 year
8 LISN COM Power LI-200 12019 11/05/2011 1 year
3m/5m Semi-
9 Anechoic Chamber ETS N/A N/A 11/05/2011 1 year
10 | Ultra-Broadband RIS HL562 100015 | 11/05/2011 | 1year
Antenna
11 Horn Antenna R/S HF906 100039 11/05/2011 1 year
12 RF Test Panel R/S TS /RSP 335015/ 0017 N/A N/A
13 Turntable ETS 2088 2149 N/A N/A
14 Antenna Mast ETS 2075 2346 N/A N/A
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2.6 List of supporting Equipments Used

. Model : Cal.
Iltems | Equipment Manufacturer No. Serial No. Last Cal Period
1 PC Syetem Dell '”35%0” 230064 11/05/2011 | 1 year
2 Notbook Acer 4533 94516718616 | 11/05/2011 1 year
3. Connection Diagram of Test System
Below 1GHz
EUT USB Cable | pc system
5
5
Non-conduction table
80 cm above Ground Plane
\4
< | 20Meter | >
Above 1GHz
—
/ Usk Cable \\'
EUT MNotebook
K / v
R
1.0Meter
A
/ _\—_—_ﬁ‘\
<4+— 15Metef ——»
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4. FCC PART 15.247 REQUIREMENTS

4.1 Peak Power
4.1.1 Test Equipment

Please reference 2.5

4.1.2 Block Diagram of Test Setup

4.1.3 Limit

According to 815.247 and DA 00-705

4.1.4 Test Procedure

1

Spectrum Analyzer

EUT

| S|

/

DC Filter

The transmitter output is connected to the Power Meter or spectrum analyzer.

4.1.5 Test Results

Low 2402
Mid 2441 0.21 1.05 125 Pass
High 2480 0.20 1.05 125 Pass

4.2 Band Edges Measurement

4.2.1 Limit

According to 815.247 and DA 00-705

4.2.2 Test Equipment

Please reference 2.5

4.2.3 Block Diagram of Test Setup

Report No.: BCT120220R-001F
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Antenna
yd tower
> om /\ d arljtgrz:a
EUT
am /
Spectrum
A analyzer
| 3 v \ \
v i
Turntable
0.8m im \ -
A A - Pre-amp -\Qgg
: [ ] [ ]

4.2.4 Test Procedure

According to 815.247 and DA 00-705

4.2.5 Test Results
CH Low

2390.00 \Y 43.19 33.27 74.00 54.00 30.81 20.73

2390.00 H 43.22 33.56 74.00 54.00 30.78 20.44
CH High

2483.50 \% 42.38 33.48 74.00 54.00 31.62 20.52

2483.50 H 43.15 33.62 74.00 54.00 30.85 20.38

* The test data graph please refer to the following page.
Note : The attenuate 20 below fundamental level is less then FCC 15.209 limit, the
attenuate 20 below fundamental level is marked in the test data graph.

Band Edges (CH 2402MHz)
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Detector mode: Peak

Polarity: Vertical

Report No.: BCT120220R-001F

% Agilent |—|Harker
Mkrl 2.398 88 GHz Sel Mark
Ref 118 dBpV Atten 18 dB 43.19 dppy || Select Marker
#Peak 1 2 3 4
Log
18
dB/ N Normal
Offst ¥
4,92
dB Delta
]
Séﬁu Delta Pair
{Tracking Ref)
LaRAw Rof .
1
ML 52 @ Span Pair
33 fC Span Center
AA
£
FTun Off
Swp
Start 2.310 08 GHz Stop 2.420 08 GHz 1”‘0’{‘;
#Res BW 1 MHz #YEH 1 MHz Sweep 1 ms (601 pts)
' |
Detector mode: Peak Polarity: Horizontal
W Agilent |—|Harker
Mkrl 2.396 80 GHz Sel Mark
Ref 110 dBpY Atten 18 dB 43.22 depy |[>elect Marker
1 2 3 4
#Peak
Log
18
dB/ Normal
Dffst
1.9 f
46 Delta
]
3485%} Delta Pair
(Tracking Ref)
Lf Ref a
ML 52 > Span Pair
3 rC Span Center
AA
£(f):
FTun Off
Swp
Start 2,318 99 GHz Stop 2.428 99 GHz 1”‘0’{ g
#Res BW 1 MHz #VEH 1 MHz Sweep 1 ms (01 pts)
' |
Band Edges (CH 2480.0MHz)
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Detector mode: Peak Polarity: Vertical

i agin
Mkrl 2,483 50 Gz

Ref 116 dBpy Atten 10 dB 42.38 dapy || Select Marker

#Peak 1 2 3 A

Log

ig / Normal

OFfst z

192 | AL

dB ] 3 Delta

ol r

G [ -. Delta Pair
a i | (Tracking Ref)

Lo l Ref a

M i il ) .

S% EE B \l'lh'l.l'lul,ﬁ‘l_.\ll-b._.|li'-'.|"‘|l.',.”:*. {.'-_-'I,.__;-Ir'.n\..{{.ﬂ.'|Ilu'...'|.'|,'I ""-'MJ"IM {"'-?H-r"'f' Span Spagepn?lrr

£

gTun Off

Hp

Start 2.478 00 GHz Stop 2.500 60 GHz 1”3{3

#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (BB pts)

- ]

Detector mode: Peak Polarity: Horizontal

5 aglon
Mkrl 2.483 50 GHz
Ref 116 dBEpY Atten 18 dB 43,15 dBpl
#Peak
Log
18
diys
OFfst
4,92
dg V18
ol j 1
G61.7 { |
dBpv |/
LaRv |/ |

Select Marker
1 2 3 4

Normal

L8]

Delta Pair
;Trackmg Ref)

M1 52 P
5 O -
AA
£ifn
FTun
Swp

. & o Al 4 i a b
P e gL i T U

Span Pair
Span Canter

-
=

Start 2478 GHz Stop 2.508 @8 GHz
#fes BH 1 MHz #YEW 1 MH= Sweep 1 ms (G@1 pts)

| |
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4.3 Frequency Separation

4.3.1 Limit

According to 815.247 and DA 00-705

4.3.2 Test Equipment

Please reference 2.5

4.3.3 Block Diagram of Test Setup

Spectrum Analyzer

EUT 1

4.3.4 Test Procedure

/

DC Filter

According to 815.247 and DA 00-705

4.3.5 Test Results

Channel Separation | 20dB Bandwith Limit Result
(MHz2) (kHz) (kHz)
1.000 942.569 >628.38 Pass

The test data graph please refer to the following page.
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Measurement of Channel Separation

Test Channel: 2402MHz

a Mkrl 1.088 MHz
Ref 18 dBm Atten 20 dB 0.01 dg |[ S€lect Marker
#Peak i . 1 2 3 4
Log & &
16
4B/ Normal
st
1.5
dB Delta
Delta Pair
{Tracking Ref)
LgAw Ref a
ML 52 S$pan Pair
33 FC Span Center
AR
£
f>h0k Off
Swp
Center 2.402 560 GHz Span 3 MHz 1”‘0’{92
#Res BH 100 kHz #\JBH 168 kHz Sweepn 1,838 ms (606 pts)
I I
Test Channel: 2441MHz
- Agilent | Marker |
a Mkrl 1.980 MHz
Ref 10 dBm Atten 20 dB 0.03 dB 15e|e2ct ngkeg
#Peak 1R 1 =
Log <& o
18
ey Normal
Offst
1.5
dB Delta
Delta Pair
{Tracking Ref)
LgRAw Ref A
ML 52 Span Pair
33 FL Span Center
AR
£
58k Off
Swp
Center 2.441 560 GHz Span 3 MHz 1”‘;{3
#Res BHW 188 kHz #YEH 188 kHz Sweep 1,838 ms (60O pts)
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Test Channel: 2480MHz

- Agilent | Marker |
a Mkrl 1.880 MHz
Ref 18 dBm Atten 20 dB 9.01 dB 159'92‘“ "grkeg
#Peak iR N =
Log O o
gg/ Normal
Offst
1.5
dB Delta
Delta Pair
{Tracking Ref
LgRAw Ref a
ML 52 Span Pair
33 FC Span Center
AA
£0f:
50k Off
Swp
Center 2.479 508 GHz Span 3 Mz 1”‘;{ S
#Res BW 188 kHz #YBH 188 kHz Sweep 1.838 ms (GOA pts)
I I
Measurement of 20dB Bandwidth
Test Channel: 2402MHz
- Agilent Freq/Channel
R EE——————
- 1
- Center Freq
Ch Freq 2.482 GHz Trig Free 5 40200000 Ghz
Oecupied Bandwidth [ | |
StartFreq
240050008 GHz
Ref 16 dBm Atten 28 dB
#Peak Stop Freq
Lag ! 2.46350000 GHz
19 L ¢ Y
dB/ CF Step
Offst 300.000060 kHz
15 i [ Buto Man
dB
Freq Offset
Center 2.462 098 GHz Span 3 Mz || 9-00000000 Hz
#Res B 18 kHz #VBH 38 kHz Sweep 28.67 ms (BOA pts)

. - . - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 lon 0ff
871.9222 kHz ® dB  -20.00 dB
Transmit Freq Error  -9.691 kHz
% dB Bandwuidth 942569 kHz
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Test Channel: 2441MHz

s Freg/Channel
LE————
0 00T m0m9m9m9m9m9m9m9aBaBm7am mmm @ @>™1
- Center Freq
Ch Freq 2.441 GHz Trig Free 5 44100000 GHr
Occupied Bandwidth | |
StartFreq
243950086 GHz
Ref 18 dBm Atten 26 dB
#Peak Stop Freq
Log g 2.44250000 GHz
16 52 *<
dB/ CF Step
Offst 300.000000 kHz
15 [0 Auto Man
dB
Freq Offset
Center 2.441 008 GHz Span 3 MHz || 0-00000000 Hz
#Res BH 18 kHz #\JBH 38 kHz Sweep 28.67 ms (GO0 pts)

. - . - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 [y 0ff
868.3955 kHz % B -20.00 dB

Transmit Freq Error  -9.516 kHz
% dB Bandwidth 936.278 kHz
I
Test Channel: 2480MHz
- Agilent Freq/Channel
[ |
: Center Freq
Ch Freq 2.48 GHz Trig Free 5 4SAPO060 Ghz
Occupisd Bandwidth | |
StartFreq
2. 47850088 GHz
Ref 18 dBm Atten 26 dB
#Peak Stop Freq
Log ! 248150909 GHz
19 L0 o
4B/ CF Step
Offst 300.000000 kHz
15 [ ——J||Auts Man
dB
Freq Offset
Center 2.450 008 GHz Span 3 Mz || 800000000 Hz
#Res BH 18 kHz #VBH 30 kHz Sweep 28.67 ms (BB pts)

- - - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 % [lon 0ff
873.2332 kHz % B -20.80 dB
Transmit Freq Error  -11.134 kHz
% dB Bandwuidth 935831 kHz
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4.4 Number Of Hopping Frequency

4.4.1 Limit

According to § 15.247(a)(1)(ii), Frequency hopping systems operating in the 2400MHz- 2483.5
MHz bands shall use at least 75 hopping frequencies.

4.4.2 Test Equipment
Please reference 2.5

4.4.3 Block Diagram of Test Setup

Spectrum Analyzer

EUT 1 oo O

/

DC Filter

4.4.4 Test Procedure

According to §15.247 and DA 00-705

4.4.5 Test Results

Result (No. of CH) Limit (No. of CH) Result

79 >75 PASS

The test data graph please refer to the following page.
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Channel Number

2.4 GHz — 2.4415 GHz

- Agilent | Marker |
Mkrl 2.441 8@ GHz
Ref 18 dBm Atten 20 dB 2.23 dBn || Select Marker
#Peak . 1z 3 4
5%9 R phoply Ao CRLE Ji-ih.. PR I I A I P U
LU T Normal
?Fést /UVUH AU R A AR A
dB J Delta
H Delta Pair
{Tracking Ref
LgRAw Ref a
ML 52 Span Pair
33 FC Span Center
AA
£0f:
FTun Off
Swp
Start 2,400 99 Gz Stop 2.441 50 GHz 1”‘;{ S
#Res BW 188 kHz #YBH 188 kHz Sweep 5032 ms (BOA pts)
I I
2.4415 GHz — 2.4835 GHz
# Agilent [ Marker ]
Mkrl 2.441 93 GHz
Ref 10 dBm Atten 20 dB 1.94 4B || S€lect Marker
#Paak [ 1 2 3 4
&%9 LR R Y RN BT N T AN EE
I AT A Normal
U UL L AR I AR N
dB \ Delta
]“ Dellta Pair
Lgfiv 'u'\ Re{(Trac:kmg Reiz
ML 52 Span Pair
33 FL Span Center
AR
£
FTun Off
Swp
Start 2,441 56 Gz Stap 2.483 50 GHz 1”‘;{3
#Res BHW 188 kHz #YEH 188 kHz Sweep 5.872 ms (BB pts)
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4.5 Time Of Occupancy (Dwell Time)

4.5.1 Limit

According to §15.247 and DA 00-705
4.5.2 Test Equipment

Please reference 2.5

4.5.3 Block Diagram of Test Setup
Spectrum Analyzer

EUT — 00 0

/

DC Filter

4.5.4 Test Procedure
According to §15.247 and DA 00-705

4.5.5 Test Results

DH1

0.400 * (1600/2)/79 * 31.6 = 128.00 (ms)
DH 3

1.64 * (1600/4)/79 * 31.6 = 262.40 (ms)
DH5

2.932* (1600/6)/79 * 31.6 = 312.77 (ms)

The test data graph please refer to the following:
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Middle Channel For DH1

- Agilent | Marker |

a Mkrl  480.4 ps
Ref 18 dBm Atten 26 dB _p.02 4g || Select Marker
#Peak ob 1 2 3 4
Ll:lg 1 M — - — 1 1R 1 || - || - —1 [ - [
18
ey Normal
Offst
1.5
dB | Delta
T o e LU LT B U B P R | Y T T % R T S L) Delta Pair
{Tracking Ref)
LgRAw Ref A
Center 2.441 608 GHz Span B Hz .
Res BH 1 MHz WEH 1 MHz_ Sweep 2081 mo (500 prs) B Spage':fg
Markar Traca Typa K Axiz Amplituda
1R 1) Tine 7.578 ms 2.28 dBm
1la 1) Tima q6H.4 p= -A.82 dB
Off
More
1 of 2

Middle Channel For DH3

- Agilent | Marker |

a Mkrl  1.64 ms
Ref 18 dBm Atten 26 dB _0.16 dg || Select Marker
#Peak 1 2 3 4
Log kRt f f
16
4B/ Normal
Offst
1.5
dB Delta
o - " i - " - Delta Pair
{Tracking Ref)
LgRAw Ref A
Center 2.441 0BG GHz Span @ Hz .
Res BH 1 MHz WEN 1 MHz_ Sweep 2001 mo (500 pt) b Spage':f;
Markear Tracea Typa X Axig Amplitude
1R 1y Tima 5.376 mz 2.23 dBm
1a 1y Tima 1.64 m= -A.1F dB
Off
More
1af 2
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Middle Channel For DH5

- Agilent | Marker |

a Mkrl  2.8932 ms
Ref 10 dBm Atten 20 dB _2.92 dp || Select Marker
#Peak 3 I — It ¢ 3 4
Log 1R @
gjg(, Normal
Offst
1.5
dB Delta
Delta Pair
{Tracking Ref)
LgFv Ref &
Center 2.441 608 GHz Span B Hz .
Res BH 1 MHz $BH 1 MMz Sweep 20.01 ms (698 prs) e Spage':fg
Markar Traca Typa K Axiz Amplituda - |
i (4] Time 11.91 ms 2.25 dBm
1n 1> Timea 2.932 me -2.92 dB
Off
More
1aof?2
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4.6 Spurious Emissions

4.6.1 Limit

According to §15.247 and DA 00-705
4.6.2 Test Equipment

Please reference 2.5

4.6.3 Block Diagram of Test Setup

Spectrum Analyzer

EUT 1 co O

/

DC Filter

4.6.4 Test Procedure

According to §15.247 and DA 00-705

Measurements are made over the 9kHz to 26.5GHz range with the transmitter set to
the lowest, middle, and highest channels. No emission found between lowest internal

used/generated frequency to 30 MHz.

4.6.5 Test Results

No non-compliance noted
The test data graph please refer to the following page.
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Test Plot

Test Channel 2402MHz

30MHz ~ 2.9GHz

Mkrl 2.483 GHz Select Mark
Ref 120 dBpV Atten 30 dB 108.82 dBpl | ¢ 92‘“ gr eg
#Peak 1 ES
Log e
16
4B/ Normal
Offst
1.5
dB Delta
Dl 2
3%53” Delta Pair
{Tracking Ref)
LgAw Ref a
Start 30 MHz Stop 2.980 GHz .
#Res BH 100 kHz WBH 180 Kz Sweep 3461 ms (601 prs) fo - Spage'f]fg
Markar Tracea Typa X Rxig Amplitude - |
1 1 Freq 2.483 GHz 188.82 dBpl)
2 (&) Freq 268 MH=z 51.48 dBpl Off
More
1of 2

2.9GHz ~ 26.5GHz

Mkre 7.98 GHz Select Mark
Ref 120 dBpV Atten 30 dB 51.73 dBpy || S€lect Marker
#Peak 1 2 3 4
Log
18
dB/ Normal
Offst
1.5
dB Delta
ok o
3%,,8” Delta Pair
{Tracking Ref)
LgAv Ref A
Start 2.90 GHz " Stop 26.50 GHz .
#Res BH 100 kHz WBH 100 kHz _ Sweep 2.846 5 (601 pts) o Spage'zfg
Markar Tracea Typa X Rxig Amplitude - |
1 (] Freq 3.28 GHz 52.31 dBpU
2 (&) Freq 7.98 GHz 51.73 dBpl Off
More
1 of 2
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Test Channel 2441.00MHz

30MHz ~ 2.9GHz
- Agilent | Marker |

Mkrl 2.441 GHz
Ref 128 dBpY Atten 30 dB 166.92 dpy || S€lect Marker
#Peak 1 1 2 3 4
Log o
ig, Normal
Offst
1.5
dB Delta
ol o
ﬁgﬁb Delta Pair
{Tracking Ref
Loy Ref &
Start 38 MHz Stop 2.980 GHz .
#Res BH 100 kHz WBH 100 kiz _ Sweep 3461 ms (601 prs) e Spage':?g
Marker Trace Typea K Axig Amplitude -
1 (1) Freq 2.441 GHz 185,92 dBpl
2 (1) Freq 813 MHz 53.81 dBul 0ff
More
1aof?2

2.9GHz ~ 26.5GHz
- Agilent | Marker |

Mkre 14.93 GHz Sel Mark
Ref 128 dBp Atten 36 dB 53.45 dppy |[ €lect Marker
1 2 3 4
#Peak
Log
18
4B/ Normal
Offst
1.5
dB Delta
ol <1> &
ﬁgﬁb Delta Pair
{Tracking Ref)
LgAv Ref A
Start 2.90 GHz - Stop 26.58 GHz .
#Res BH 100 kHz WBH 100 Kz Sweep 2.846 5 (601 pro) fc s"ag;g
Markar Traca Typa K Axiz Amplituda - |
1 (4] Freq 3.24 GHz 49,59 dBpl
2 1 Fraqg 14.93 GHz 53.45 dBpl Uff
More
1aof?2
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Test Channel 2480.00MHz

30MHz ~ 2.9GHz

- Agilent | Marker |
Mkrl 2.479 GHz Sel Mark
Ref 120 dBpV Atten 30 dB 168.29 dBwb I e 92‘“ gr 9[1
#Peak 1 =
Log <
18
4B/ Normal
Offst
1.5
dB 5 Delta
] <
ggli. Delta Pair
{Tracking Ref
LgRAw Ref a
Start 38 MHz Stop 2.980 GHz .
#Res BH 100 kHz WBH 100 Kz Sweep 3461 ms (601 prs) o Spage':?g
Marker Trace Typea K Axig Amplitude -
1 1 Fraqg 2.479 GHz 188.29 dBpl
2 (] Freq 829 MH=z 5E.72 dBpU Uff
More
1aof?2

2.9GHz ~ 26.5GHz

s Agent
Mkre 7.72 GHz Select Mark
Ref 120 dBpV Atten 30 dB 52.33 dBpy || S€lect Marker
#Peak 1 2 3 4
Log
18
dB/ Normal
Offst
1.5
dB Delta
Dl |z e
ﬁgfu Delta Pair
{Tracking Ref)
LgAv Ref A
Start 2.99 GHz Stop 26.50 GHZ .
#Res BH 100 kHz WBH 100 kHz _ Sweep 2.846 5 (601 pts) o Spage'zfg
Markar Tracea Typa X Rxig Amplitude - |
1 (] Freq 3.29 GHz 49,42 dBpl
2 (&) Freq 7.72 GHz 52.33 dBpl Off
More
1 of 2
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5. Radiated emission Measurement

5.1 Test Equipment
Please reference 2.5

5.2 Block Diagram of Test Setup

| e—]

‘ 3m
EUT ‘

Turntable

Antenna

S tower

Bi-log

e antenna

/ Spectrum

4m
1 E@«\ analyzer —
: d ]
: =l=
; o=

Reference ground plane J/

Below 1 GHz

Tumntable 1m

e

Antenna

/ tower

antenna

Spectrum
analyzer

4
oun
0od

- Pre-amp |

Above 1 GHz
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5.3 Radiated Emission Limit

15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are
permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 45-5.15
\1\ 0.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-145
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293. 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (\2\)

13.36-13.41

\1\ Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
\2\ Above 38.6

Part 15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of emissions
appearing within these frequency bands shall not exceed the limits shown in Section 15.209.
At frequencies equal to or less than 1000 MHz, compliance with the limits in Section 15.209
shall be demonstrated using measurement instrumentation employing a CISPR quasi-peak
detector.

Above 1000 MHz, compliance with the emission limits in Section 15.209 shall be
demonstrated based on the average value of the measured emissions. The provisions in
Section 15.35 apply to these measurements.

Part 15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency Field strength Measurement distance
{MHz) (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100" 3
88-216 150** 3
216—-960 200" 3
Above 960 500 3

5.4 Test Results

PASS.
The test data please refer to following page.
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Below 1GHz

HORIZONTAL:

Level (dBuim)

2

2 B

-
[—]

Site mo.
Limit

T

Env. / Ins.

EUT
Freq. PReading

100

200
Frequency (MHz}
3m Chasber /N
FCC PART 15 C (3N) Anc. paol.
Z4*C/ 564 Engineer

2.4GHz Blu=tooth

CablLos AntFac

PreFac Measured Limit

1
: HORIZONTAL
PoWillis

Chrer Remarck

o W

HHz dBuv dBb dB/m dB dBul/m dEuv/ m dE
171.62 45.86 0.91 9.09 30.z0 25.68 43.50 -17.584 QP
2319.52 40.47 1.01 1z2.07 30,18 231.37 46.00 =-22.63 Qp
I00.63 40.53 1.13 13.07 30.15 24.58 46.00 =-21.42 QF
IT2.41 38.78 1.20 14.53 30.11 24.38 46.00 -21.682 QP
569.32 34.78 1.43 17.58 30.02 24.07 46.00 -21.93 QF
BOD.18 36.24 1.68 Z0.06 30.10 27.88 46.00 -1B8.12 Qp

Hote: 1. Akll reading=s are Quasi-peak values.
Z. Heasured = Reading + Antenna Factor + Cable Loss = Akmp Factor.

3. The emizsion lewels chat aee Z04dE below ethe official limit &are not reporced.
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VERTICAL:

0,

Level {dBulim)

100

30 50 200 500
Fredquency MHz)
Fite no. im Chamber M/H LI 11
Limic FCC PART 15 C (3H) Ant. pol. : YERTICAL
Env. / Ins. 24*C/56% Engineer : Willis
EUT : Z.4GHz Bluetooth
Freg. PReading Cablos hintFac PreFac Measured Limic Crrer Remark
MH=z dBul' dBE dE/m df dBuW/m dBul/m dE
1 A0.07 36.22 0.49 12.68 30.18 19.21 40.00 -20.79 ar
2 143.499 42.77 0.71 B.21 30.20 21.49 43.50 =22.01 QF
3 171.62 44.20 0.91 9.09 0,20 24,00 43.50 -=19.50 QF
4 53Z.46 42.:z20 1.36 17.19 30.03 30.72 45.00 -15.28 QP
5 663,41 41.15 1.67 18.68 30.03 31.47 45,00 =14,53 QF
6 B27.34 40.58 1.80 20.34 0. 11 32.61 46.00 =13.39 Qr
Mote: 1. All readings are Quasi-peak valuess.

2. Measured = Reading + Antenna Factor + Cable Loas = Amp Factor.
3. The emission levels that ate Z0dE below the officiml limit are not reported.
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Test for Above 1GHz

Test channel 2402.00MHz

Levwvel (dBuWan}

120

FCO PART 15/PEAK 2.4

|0

o TE00. 11200, 14600, 18000

Freqgquency {NMHz)

4400,

RF Ch=unber DRt no.

1
HORI ZOIMTAL

Liirmit FCiZ FPLART 15 PELE =Z .49 At . Dol .
Ensww. - Ins 23 FCS549% Enginsesr Willis
120 Lewvel {dBuWwviamn)
FCd4 PART 15| PEAK 2.4
a0
o 1000 4400, T800. 11200. 14600, 18000
Freguency {(MHz)}
iir‘;eitna- ?gCCEmEES FELAK =Z.49 iiz? :3123_. ; H ?!ERTICAL
O ra ITn= . E3*CS54a9% EFrnoginesr Willis=s
Freq. Level Read Level Ant.Fac Pre.Fac Cab.Los Over Limits
limit Remark  Pol/Phase
(MHz) (dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB) (dBuVv/m)
2402.00 96.19 94.74 29.49 36.60 7.54 -17.81 114.00 Peak Horizontal
2402.00 90.30 89.81 29.49 36.60 7.54 -3.70 94.00 Average Horizontal
2402.00 87.72 87.29 29.49 36.60 7.54 -27.28 114.00 Peak Vertical
2402.00 84.99 85.42 29.49 36.60 7.54 -9.01 94.00 Average Vertical
4804.00 57.89 48.54 34.52 34.95 10.78 -16.11 74.00 Peak Vertical
4804.00 40.08 29.73 34.52 34.95 10.78 -13.92 54.00 Average Vertical
Notes:

1. Measuring frequencies from 9k~10th harmonic (ex. 26GHz), No emission found between
lowest internal used/generated frequency to 30 MHz.

2. Radiated emissions measured in frequency range from 9k~10th harmonic (ex. 26GHz) were
made with an instrument using Peak detector mode.

3. Data of measurement within this frequency range shown ““ --- ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4. No emission be detected above 18GHz.
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Test channel 2441.00MHz

Lewel {(dBuWian)

120

FCi PART 15/ PEAK 2.4

G0

ot

® Jooo 4400. TBOO. 11200, 14600, 18000
Freguency (WMIHz)
Site no. : RF Ch=aunber Data no. H k=]
Lirmit = FCZ PART 15 FPELK =Z .4 At . pol. : HORIZOMNTAL
Enwv. 5 Ins. : 23 wCSE54ax Engineser H Willis=s

Lewel (dBuivam)

120

FCOC PART 15/PEAK 2.4

o pRuloln) 4400, TaOo0. 11200, 1A4G00. 18000
Freqgquency {(MIHz)

Site 1o . H PF Chambher Datas 1o - H 2

Lirnit H FCC FPART 15 FPEALAK Z .43 Ane . rol. i WERTICAL
Enw. ~ Ins. : 23 FCSS54a% Enginse=sr : Willis
Level Limits
Freq. Read Level Ant. Fac Pre.Fac Cab.Los Over
limit Remark  Pol/Phase
(MHz) (dﬁ]‘;v’ @Bwv)  (dB/m)  (dB) (dB) @g) ~ (@Buvim)
2441.00 93.80 92.37 29.49 36.60 7.54 -20.20 114.00 Peak Horizontal
2441.00 90.29 88.86 29.49 36.60 7.54 -3.71 94.00 Average  Horizontal
2441.00 86.26 85.83 29.49 36.60 7.54 -27.74 114.00 Peak Vertical
2441.00 85.90 87.47 29.49 36.60 7.54 -7.10 94.00 Average Vertical
4882.00 57.23 46.88 34.52 34.95 10.78 -16.77 74.00 Peak Vertical
4882.00 37.98 27.63 34.52 34.95 10.78 -16.02 54.00 Average Vertical
Notes:

1. Measuring frequencies from 9k~10th harmonic (ex. 26GHz), No emission found between

lowest internal used/generated frequency to 30 MHz.

2. Radiated emissions measured in frequency range from 9k~10th harmonic (ex. 26GHz) were
made with an instrument using Peak detector mode.

3. Data of measurement within this frequency range shown “ --- ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4. No emission be detected above 18GHz.
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Test channel 2480.00MHz

Lewvel (dBuWan)

120

FCO PART 15/ PEAK 2.4

S0

o ginlnln) 4400, T80, 11200, 14600, 18000
Freguency {WMIHz)
Site o . H RF Charboer Dats 1o . H 11
Limit B FCoZ PART 15 PEAFE = .- bt . == H HORT ZONTTATL
Erwws . - ITn= - B 23 FCS59% Engine=sr H Willi=

Level (dBuWim}

120

FCd4 PART 15/PEAK 2.4

G0

o e luln] 4400, Tao0. 11200, 14600, 18000
Freqgquency {(MHz)
Site no. H EF Chatboer Data no. H =]
Lirmit H FCCl PLRT 15 FELEKE =Z .4 Ant . pol. : WERTICAL
Enw. / Ins. T 23ITCS549% Encginesr : Willis
Freq. Level Read Ant. Fac  Pre. Fac Cab.Los Over Limits
Level limit Remark  Pol/Phase
(MHz) (dBuVv/m) (dBuV) (dB/m) (dB) (dB) (dB) (dBuVv/m)
2480.00 87.60 91.52 25.10 36.70 7.68 -26.40 114.00 Peak Horizontal
2480.00 86.05 89.97 25.10 36.70 7.68 -7.95 94.00 Average Horizontal
2480.00 84.42 83.50 25.10 36.70 7.68 -29.58 114.00 Peak Vertical
2480.00 82.83 80.91 25.10 36.70 7.68 -11.17 94.00 Average Vertical
4960.00 55.23 44.81 34.63 35.02 10.81 -18.77 74.00 Peak Vertical
4960.00 35.71 25.29 34.63 35.02 10.81 -18.29 54.00 Average Vertical
Notes:

1. Measuring frequencies from 9k~10th harmonic (ex. 26GHz), No emission found between

lowest internal used/generated frequency to 30 MHz.
2. Radiated emissions measured in frequency range from 9k~10th harmonic (ex. 26GHz) were
made with an instrument using Peak detector mode.

3. Data of measurement within this frequency range shown “ --- > in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4. No emission be detected above 18GHz.
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6. Power line conducted emissions
6.1 Test Equipment
Please reference 2.5

6.2 Block Diagram of Test Setup

Vertical Reference

/ Ground Plane

Test receiver

40zm
: I. EUT Peripheral

80cm

LISN

Horizontal Reference
Ground Plane

6.3 Conducted Emission Limit

For an intentional radiator which is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line
on any frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed
250 microvolts (The limit decreases linearly with the logarithm of the frequency in the
range 0.15 MHz to 0.50 MHz). The limits at specific frequency range is listed as follows:

Limits (dBuV)
Frequency Range (MHz)

Quasi-peak [Average

0.15to 0.50 66 to 56 56 to 46
0.50to 5 56 46
5to 30 60 50

6.4 Test Results

PASS.
The test data please refer to following page.
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EUT . Bluetooth Phone

M/N : X02

Operating Condition : Link PC

Operator : Amy

Test Specification : AC 120V/60Hz

Comment . Line
® ﬁiw g kKH= Marker 1 [;i :2|5 I
|

TDF

6DB

150 kHz 30 MH=z

EDIT PEAK LIST (Final Measurement Results)
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EUT . Bluetooth Phone

M/N : X02
Operating Condition : Link PC
Operator : Amy
Test Specification : AC 120V/60Hz
Comment . Neutral
® RBW 9 kHz Marker 1 [T2 ]
MT 5 s 18.71 dBuv
Att 10 dB AUTO 1.702000000 MHz
dBuv I'100 1 MHz 10 MHz
90
1 PK
MAXH 80
2 AV
MAXH | o bR
s
60 ‘
Ay
i 4 |
I T & i -
6DB
_ l 1l ,
n ]
j y\ﬂ |
Wi M/\““
20 s d v e
|
+10
[0}
150 kHz 30 MHz

EDIT PEAK LIST (Final Measurement Results)

23.986 MHz
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7. ANTENNA REQUIREMENT
7.1 Standard Applicable

According to §15.203, Antenna requirement.

An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator shall be considered sufficient to comply with the provisions of this
Section. The manufacturer may design the unit so that a broken antenna can be re-
placed by the user, but the use of a standard antenna jack or electrical connector is
prohibited. This requirement does not apply to carrier current devices or to devices
operated under the provisions of Sections 15.211, 15.213, 15.217, 15.219, or 15.221.
Further, this requirement does not apply to intentional radiators that must be
professionally installed, such as perimeter protection systems and some field
disturbance sensors, or to other intentional radiators which, in accordance with Section
15.31(d), must be measured at the installation site. However, the installer shall be
responsible for ensuring that the proper antenna is employed so that the limits in this
Part are not exceeded.

And according to 815.247(4)(1), system operating in the 2400-2483.5MHz bands that
are used exclusively for fixed, point-to-point operations may employ transmitting
antennas with directional gain greater than 6dBi provided the maximum peak output
power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional
gain of the antenna exceeds 6 dBi.

7.2 Antenna Connected Construction
The directional gains of antenna used for transmitting is 2.0 dBi, and the antenna

connector is de-signed with permanent attachment and no consideration of
replacement. Please see EUT photo for detalils.

THE END OF REPORT
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