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Model . SHB4000/28, SHB4000WT/28

Product Type . Bluetooth Headset

Applicant . Philips Consumer Lifestyle

Address . 5/F, Philips Electronics Building 5 Science Park East Avenue,

Hong Kong Science Park, Shatin, New Territories, Hong Kong

Production Facility : Concord Electronic Factory

Address . 21, Ping’An Road, Shuikou, HuiCheng District,

Huizhou, GuangDing, China

Test Result . W Positive O Negative

Total pages including
Appendices . 66

Jiangsu TUV Product Service Ltd. — Shenzhen Branch is a subcontractor to TUV SUD Product Service GmbH according to the principles outlined in ISO 17025.

Jiangsu TUV Product Service Ltd. — Shenzhen Branch reports apply only to the specific samples tested under stated test conditions. Construction of the actual test
samples has been documented. It is the manufacturer's responsibility to assure that additional production units of this model are manufactured with identical
electrical and mechanical components. The manufacturer/importer is responsible to the Competent Authorities in Europe for any modifications made to the
production units which result in non-compliance to the relevant regulations. Jiangsu TUV Product Service Ltd. — Shenzhen Branch shall have no liability for any
deductions, inferences or generalizations drawn by the client or others from Jiangsu TUV Product Service Ltd. — Shenzhen Branch issued reports.

This report is the confidential property of the client. As a mutual protection to our clients, the public and ourselves, extracts from the test report shall not be
reproduced except in full without our written approval
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2 Details about the Test Laboratory

Details about the Test Laboratory

Company name:  Jiangsu TUV Product Service Ltd. — Shenzhen Branch
6th Floor, H Hall,
Century Craftwork Culture Square,
No. 4001, Fugiang Road,
Futian District 518048,
Shenzhen,P.R.C.

Telephone: 86 755 8828 6998
Fax: 86 755 8828 5299
Test Site 1

Company name:  Audix Technology (shenzhen) Co.,Ltd
No. 6, Ke Feng Rd., 52 Block Shenzhen, Science & Industry Park,
Nantou, Shenzhen,

Guangdong,
China
Telephone: 86 755 2663 9496
Fax: 86 755 2663 2877
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3 Description of the Equipment Under Test

Product:

Model no.:

FCC ID:

IC ID:

Brand Name:

Options and accessories:

Rating:

RF Transmission Frequency:

No. of Operated Channel:
Modulation:

Duty Cycle:

Antenna Type:

Antenna Gain:

Description of the EUT:

Bluetooth Headset
SHB4000/28
BOUSHB4000
135M-SHB4000
Philips

NIL
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3.7VDC (Supplied by Li-ion rechargeable battery)
5VDC (Charged by PC USB Port)

2402-2480MHz

79

GFSK, 11/4-DQPSK, 8-DPSK

33.9%

Dip type antenna

-0.8dBi

The Equipment Under Test (EUT) is a Bluetooth Headset operated at

2.4GHz

Auxiliary Equipment Used during Test:

DESCRIPTION MANUFACTURER MODEL NO.(SHIELD) SIN(LENGTH)
MP4 Player Apple iPod touch
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4 Summary of Test Standards

Test Standards

FCC Part 15 Subpart C | PART 15 - RADIO FREQUENCY DEVICES

10-1-2012 Edition Subpart C - Intentional Radiators

RSS-Gen Issue 3 General Requirements and Information for the Certification of
December 2010 Radio Apparatus

RSS-210 Issue 8 RSS-210 — Licence-exempt Radio Apparatus (All Frequency
December 2010 Bands): Category | Equipment

All the test methods were according to Public Notice DA 00-705 -Frequency Hopper Spread
Spectrum Test Procedure released by FCC on March 30, 2000 and C63.4 (2009).
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Technical Requirements

FCC Part 15 Subpart C, RSS-Gen, RSS-210

Test Condition Pages | Test Site | Test Result
§15.207 RSS-GEN Conducted emission AC 9 Site 2 Pass
A7.2.4 power port
815.247 (b) (2) RSS-210 A8.4 Conducted peak output 12 Site 2 Pass
power
§15.247(d) RSS-210 A8.5 Band edge compliance 13 Site 2 Pass
of RF emissions
815.247(d) RSS-210 A8.5 Spurious RF conducted 30 Site 2 Pass
emissions
§15.247(d) & RSS-2102.5 & Spurious radiated 40 Site 2 Pass
§15.209 RSSGEN 7.2.5 emissions for transmitter
& RSSGEN 6.1 | and receiver
815.247(a)(2) RSS-210 A8.2(a) | 6dB bandwidth* Not
Applicable
§15.247(e) RSS-210 A8.2(b) | Power spectral density* Not
Applicable
8§15.247(a)(1) RSS-210 A8.1(a) | 20dB bandwidth and 44 Site 2 Pass
& RSSGEN 99% Occupied
4.6.2 Bandwidth
§15.247(a)(1) RSS-210 A8.1(b) | Carrier frequency 51 Site 2 Pass
separation
815.247(a)(1)(iii)) | RSS-210 A8.1(d) | Number of hopping 53 Site 2 Pass
frequencies
815.247(a)(1)(iii) | RSS-210 A8.1(c) | Dwell Time 55 Site 2 Pass
815.203 Antenna requirement See note 1 Pass

Note 1: The EUT uses a permanently ceramic antenna, which in accordance to 815.203, is considered
sufficient to comply with the provisions of this section.
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6 General Remarks

Remarks

This submittal(s) (test report) is intended for FCC ID: BOUSHB4000 & IC ID: 135M-SHB4000
complies with Section 15.207, 15.209, 15.247 of the FCC Part 15, Subpart C Rules and
RSS-210.

The difference between all models only lies in the colour of enclosure, SHB4000/28 is black,

SHB4000WT/28 is white, so all the tests were applied on SHB4000/28, the other model is
deemed to fulfill relevant requirement without further testing.

SUMMARY:
All tests according to the regulations cited on page 5 were

B - Performed

O - Not Performed

The Equipment Under Test

W - Fulfills the general approval requirements.

O - Does not fulfill the general approval requirements.

Sample Received Date: January 22, 2013
Testing Start Date: January 22, 2013
Testing End Date: January 25, 2013

- Jiangsu TUV Product Service Ltd. — Shenzhen Branch -

Reviewed by: Prepared by: Tested by:
\ -
i Loo Ly
L
Phoebe Hu Felix Li Leo Li
EMC Project Manager EMC Project Engineer EMC Test Engineer
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7 Test Setups
7.1 AC Power Line Conducted Emission test setups
- 40cm
EUT Measunng
Recerver
B0cm
Lisy P
| . 1
I
7.2 Radiated test setups
Semi-Anechoic Chamber
Computer
_ Im _
l | | ‘ | ‘ ‘ Pre-Amplifier f——
[ ——] Trntable
Ground Plane
Receiver
7.3 Conducted RF test setups
Measuring Attenuator EUT
Receiver
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8 Technical Requirement

8.1 Conducted Emission

Test Method
1. The EUT was placed on a table, which is 0.8m above ground plane

2. The power line of the EUT is connected to the AC mains through a Artificial Mains
Network (A.M.N.).

3. Maximum procedure was performed to ensure EUT compliance
4. A EMI test receiver is used to test the emissions from both sides of AC line

Limit
According to 815.207 & RSS-GEN A7.2.4, conducted emissions limit as below:

Frequency QP Limit AV Limit
MHz dBuVv dBuVv
0.150-0.500 66-56* 56-46*
0.500-5 56 46
5-30 60 50

Decreasing linearly with logarithm of the frequency

Remark: This test was carried out in all the test modes, here only the worst test result was shown.
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Conducted Emission

Product Type . Bluetooth Headset
M/N . SHB4000/28
Operating Condition  : Charging and transmitting, DC 5V from PC USB Port
Test Specification . Power Line, Live
Comment : AC 120V/60Hz
0 Level (dBuY) Date: 2013-01-23
FCCPART 15 B
FCC PART 15 B (AYG)
40
,;.
0 N L A 1 2 L] 10 20 30
Trace: (Discrete) Frequency (MHz)
LIS Cahle Emission
Mo Freqg Factor Lozss= Feading Lewvel Limits HMargin ERemark
(MHEZ ) (dE] [(dE] (dBuv) (dBuv) (dEuv) (dE]
1 0.15000 o.19 0.14 38.61 35.94 66.00 27.068 )2
2 0.20200 o.19 0.14 32.00 32.33 63 .53 31.20 oF
3 4.544 0.31 o.15 27.40 27.86 S6.00 28.14 QF
4 T.321 0.39 0.16 32.99 33.54 60.00 Z6.46 P

Femarks: l.Emission Lewvel=LI3N Factor+Cable Loss+Reading.
2.1If the average limit iz met when useing a quasi-peak detector.
the EUT shall be deewed to meet bhoth limits and mesasurement
with average detector is unhecessary.
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Conducted Emission

Product Type . Bluetooth Headset
M/N . SHB4000/28
Operating Condition  : Charging and transmitting, DC 5V from PC USB Port
Test Specification . Power Line, Neutral
Comment : AC 120V/60Hz
0 Level (dBuv) Date: 2013-01-23
FCC PART 15B
FCC PART 15 B (AYG)
40
0 A5 2 i 1 2 5 10 20 30
Trace: (Discrete) Frequency (MHz)
LT3N Cahle Emission
No Freg Factor Lo=s Feading Lewvel Limits Margin ERemark
{MHz) {dE) {dE) {dBuW) {dEuW) {dBuY) {dE)
1 0.15000 0.z21 0.14 39.80 40.15 66.00 Z25.85 oy
2 0.20e00 0.z21 o.15 32.20 32.56 63.37 30.81 oy
3 5.369 0.35 o.15 27.60 28.10 e0.00 31.90 oy
4 7,203 0. 40 0.1a 33.00 33.56 e0.00 Z6.44 oy

Bemarks: 1.Emission Lewvel=LI3N Factor+Cable Loss+Reading.
2.If the average limit is met when useing a quasi-peak detector.
the EUT =shall he deemed to mweet both limits and measurement
with awverage detector is unnecessary.
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8.2 Conducted peak output power

Test Method

1. Use the following spectrum analyzer settings:
Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
RBW > the 20 dB bandwidth of the emission being measured, VBW=RBW,
Sweep = auto, Detector function = peak, Trace = max hold

2. Add a correction factor to the display.

3. Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the
peak of the emission. The indicated level is the peak output power

Limits
According to 815.247 (b) (1) and RSS-210 A8.4, conducted peak output power limit as below:

Frequency Range Limit Limit
MHz w dBm
2400-2483.5 <1 <30

Conducted peak output power

Bluetooth Mode GFSK modulation Test Result
Conducted Peak

Frequency Output Power Result

MHz dBm
Low channel 2402MHz 3.44 Pass
Middle channel 2441MHz 3.45 Pass
High channel 2480MHz 3.84 Pass

Bluetooth Mode 11/4-DQPSK modulation Test Result
Conducted Peak

Frequency Output Power Result

MHz dBm
Low channel 2402MHz 0.17 Pass
Middle channel 2441MHz 0.23 Pass
High channel 2480MHz 0.56 Pass

Bluetooth Mode 8-DPSK modulation Test Result
Conducted Peak

Frequency Output Power Result
MHz dBm
Low channel 2402MHz 0.43 Pass
Middle channel 2441MHz 0.48 Pass
High channel 2480MHz 0.94 Pass
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8.3 Band edge compliance of RF emissions

Test Method

1. Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the emission operating on the channel
closest to the bandedge, as well as any modulation products which fall outside of the
authorized band of operation.RBW= 1% of the span, VBW=RBW, Sweep = auto, Detector
function = peak, Trace = max hold

2. Allow the trace to stabilize. Set the marker on the emission at the bandedge, or on the
highest modulation product outside of the band, if this level is greater than that at the
bandedge. Enable the marker-delta function, then use the marker-to-peak function to
move the marker to the peak of the in-band emission. The marker-delta value now
displayed must comply with the limit specified in this Section. Submit this plot.

3. Now, using the same instrument settings, enable the hopping function of the EUT. Allow
he trace to stabilize. Follow the same procedure listed above to determine if any spurious
emissions caused by the hopping function also comply with the specified limit. Submit
this plot.

Limits

According to §15.247(d) and RSS-210 A8.5, in any 100 kHz bandwidth outside the frequency
bands in which the spread spectrum intentional radiator in operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on either
an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. In addition, radiated emissions which fall in
the restricted bands, as defined in 815.205(a) and RSS-Gen7.2.2, must also comply with the
radiated emission limits specified in 15.209(a) (see Section 15.205(c)) and RSS-Gen.

Frequency Limit Average Limit Peak
MHz dBuV/m dBuV/m
Below 2390 Above 2483.5 54 74
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Band edge compliance of RF emissions
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The EUTs have been tested under all modulation modes, only the worse case GFSK and 8-
DPSK modulation test result are listed in the report.

Radiated measurement result:

Hopping off test data:

Bluetooth Mode GFSK Modulation Test Result:

Lower edge peak Plot:

Vertical:
0 Level (dBuYim)

Date: 2013-01-23

FCCPART 15C P

FCC PART 1

o

= dm
: dm

2348. 2367, it 2405
Frequency (MHz)
Chambher Iiat=s no. = 11
2012 3115 |45B0O) Ant, pol. @ WERTICAL
: FCC PART L3C FELK
HE-h Rt Engineer & Leo-Li
* SHE4O00
LC 3.7
: GFIK E40ZMIO=  Tx
Cahle iwp. Fmi==ion
lo== Factor Peading Lewsl Liwits= Msrgin PRemark
LB | AE) | B (dBu ) (dBuW m| (dE)
5.9 35,02 3h.62 33,33 54 00 2067 reramge
E.0o  3E.D2 45.02 42 .72 74.00 21.27 Peak
6.00 35.92 36.63 33.41 54.00 20.59 brerage
g.00 33.92 45.03 41.31 T4.00 Jz.13 Feak
B.OZ 35,52 5587 52,53 s4.00 1.47 brerage
5.0 35.82 65.07 61.393 74.00 1z.07 Pealk
.02 35.92 ao. 12 .36 54.00 -23.34 bverages
6.0% 35.9:2 §9.32 g6.76 T74.00 -1z .74 Feak

2310 2329,
Site no.
Tia. / int.
Limit
Env. / Ins.
EUT
Power supply :
Test mode
/N
hnt .
Freq. Factor
| MH=) (B )
1 2381.250 2h6.64
2 238L.2B0 26.84
3 2390.000 265.70
4 Z390.000 Z46.70
5 Z2400.000 26,76
&  Z400.000 Z6.76
7 o240L.960 26.77
B Z40L.260 2Z6.77
Remarks:
1.
Z.
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Band edge compliance of RF emissions

Lower edge peak Plot:

Horizontal:
20 Level (dBu'imp Date: 2013-01-23
2
FFCFHRT[EC PER
&0
FCC PART 137C A
2 4
R | L R T B i a e e Tl g e P U, Sy
u231ﬂ 2329, 2348. 2367, 23846, 2405
Frequency (MHz)
Site no. * dw Chember hats no. I
Ii=. / int. Hh 2012 3115 |45B80) Ant. pol. : HORIZZWNTAL
Limit : FCC PART L3C FELE
Env. / Ins. : 23*C/54% Engineer : Leo-Li
EOT = SHE4OOO0
Power supply = DC 3.7V
Test mode i GPOK Z402Md= Tx
/N :
int . Cable iwmp. Fmi==sion
Freg. Faccor Loss= Faccor Peading Lewsl Limits= Msrgin PBemark
|HH=) (B m) [R=1=3] =53] | B (ABuY m)  (dBuW/m|  (dE)
1 2322 835 IR.ZE 5,89 3502 37,45 33071 54 .00 20.249 hrerange
2 2322.5835 16.Z6 .32 35,02 15,39 43.12 74.00 30.488 Feak
3 2390.D000 2G.70 G.00 35.92 35.31 z.os 54.00 21.91 Ayverage
4 E350.000 I6.70 G.00 35.92 44,71 41.42 74.00 32.51 Feak
5 2400.000 26,76 B.O2 35,892 5700 53.868 54,00 0.14 brerage
& 2400.000 I6.76 g.02 35.0Q2 65.39 62.2E 74.00 11.7& Feak
T 240L.9260 I6.77 G.02 35.92 84.z2 aL.o0s 54.00 -27.09 Ayverage
B Z40L.9%80 ZI6.77 G.02 35.92 93.62 Q0. 42 74.00 -165.49 Feak
FEemarks=:
1. Emis=zion Lewel= Antenna Factor + Calkle Loos —bwmp Factor + Beading.
2. The emission lewvels that are 2046 below che officgisl limic &re OOt repofced.
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Band edge compliance of RF emissions

Upper edge peak Plot:

Product Service

Vertical:
20 Level (dBul/imy) Date: 2013-01-23
1
FFCTWRT[EC PERK
60
FCC PART 15C A
MMMMWMWMWM
&
u24?? 2483.0 2490.2 2490.8 25004 2910
Frequency (MHz)
Site no. dm Chsamber hats no. 18
Ii=a. / int. dm 2012 115 |4EBO) Ant. pol. : YWERTICAL
Limit FCC PART 15C FEALE
Env. / Ins. 23%CF 543 Engineer @ Leo-Li
EUT = SHE4O0O0
Power supply @ IC 3.7V
Test mode GFPIEE Z480M0=z Tx
/N
Ant. Cahle imwp. Fmi=zsion
Fremg. Faccor Los= Faccor Beading Lewsl Limit= Msrgin Pemark
| MH=) (B ) (B | B | BV (ABuV ) (dBuNSm| (dE)
1 2480.135 277,27 .15 45 49% 93 .55 91.05 400 -1%.05% Feak
2 Z2480.135 27.27 .15 35.0Z 84.15 81.5E5 74,00 -7.85 FPeak
1 Z2483.500 &v.29 G.15 35.922 41,12 38.958 54,00 15.05 Lverages
4 Z453.300 ZT.E9 .16 35.3z 50.53 45.36 T4.00 Z5.0% Feak
5 2500, 000 27,40 6,19 35,893 a6.03 13.69 54.00 20.31 brrerage
&  ZEOO.DOO0  27.40 .19 35.83 45, 343 43.10 7a.00 30.90 Feak
Eemarks:

1. Emiz=sion Level=

2.
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Band edge compliance of RF emissions

Upper edge peak Plot:

Horizontal:
20 Level {dBu'fim; Date: 2013-01-23
2
1
Fl_:l: PART I_EC PERK
G0
FCC PART 15C AW
F
¥ :
*ETTIETRTEF AV PETEIN PR
I
0 2477 24836 2490.2 2496.8 25004 25310
Freguency (MHz)
Site no. : im Chambher hat=s no. =17
Iig. / &nt. : 3m 2012 3115 |4E5B0) Ant. pol. @ HORIZIWNTAL
Limit i FoC PART 15C FELAK
Env. / Ins. @ Z3%Cr54% Ingineer @ Leo-Li
EUT : SHE4OOO
Power gupply @ DT 3.7V
Test mode : GT3E E400MO=  Tx
/N :
Ant. Cahle iwmp. Fmi==ion
Freg. Faccor Los= Faccor Reading Lewsl Limitse Msrgin PBemark
| HH=) (B m) B | LB | B i) (dBuY/m) (dBuW/m|  (dB)
1 Z2480.082 27 .27 B.15 3L5.82 BEO.=1 TE_31 B4 o0 24 .31 Drerars
2 Z430.0es 27,27 g.15 35.BZ ao.z21 87.71 7d.00 -13.71 Feak
3 24983.500  2v.2D .15 35.52 359.15 I6.98 Sd.00 17.02 bLverags
4 E433.35300 ZIT.ED 6.16 35.5Z 45.55 446.35 T4.00 Z7.62 Feak
5  Z500.000 27,40 B.19 35.93 35.B6 33.352 53,00 20,68 brerage
&  Z500.000  27.40 B.19 35.83 45.07 42.73 7300 31.27 Feak
Eemarks:
1. Emission Level= Ancehhna Faotor + Cable Lo3s -Awmp Factor + Reading.
2. The emiszsgion lewvel=z that mre 20dB below the officisl]l limit sre not reported.
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Product Service
Band edge compliance of RF emissions
Bluetooth Mode 8-DPSK Modulation Test Result:

Lower edge peak Plot:

Vertical:
20 Level (dBuvm) Date: 2013-01-23
a4
FCC PART 15C P
&0
FCC PART 15 K
2
NUP R PR S N T AT REPIE AL BRI ST A VT PR LSRR ETE Lt
l]21?|1l:| 2329. 2348, 2367, 2386, 2405
Frequency (MHz)
S1te no. : dm Chambher hats no. o
Iia. / int. Hh 2012 3115 |4E5BO) Ant. pol. @ VERTIZAL
Limit : FCoC PARET L5C FEALK
Env. / Ins. : Z23%C7549% Engineer : Leo-Li
EUT * SHE4000
Power gupply @ DIC 3.7V
Test mode : G-DP3IE  Z402MHz T=x
n/N H
Ant. Cable imwmp. Emi==ion
Frerg. Faccor Loz= Factor Beading Lewsl Limits= Msrgin PRemark
| HH=z) (B ) [ dB) | B} | B W) (dBuV m)  (dBuW/m|  (dE)
1 Z360.BES 26.51 5E.95 35,82 3727 33.81 54 .00 20.149 Irerarme
I 2360.BZE IE.51 E.9E 35.B2 46,67 43.21 74.00 20.79 Feak
3 2390.D000 2G.7V0 G.O00 35.92 34.04 an.az 54.00 z23.18 Average
4 E£390.000 I6.7V0 G.00 35,582 43.494 40,22 T4.00 33.78 Feak
5 2400.000 26,76 B.O2 35,82 45.93 42.79 53,00 11.21 brerage
& 2400.0D000 ZE.76 g.02 35.B2 EE.33 Ez.19 74.00 z21.81 Feak
T 24902.150 26.77 g.02 35.92 To.Z2 TE.O09 54.00 -2Z.d9 Average
B £40Z.150 I6.77T G.02 35.392 Gd. 62 G3.4% T4.00 -11.49 Feak
Femark=:
1. Emission Lewel- Antenna Foacotor + Cokble Logs —Awp Factor + Reading.
Z. The emission lewvels that are 2046 below che officlisl Limic &re nov repocced.,
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Product Service
Band edge compliance of RF emissions

Lower edge peak Plot:

Horizontal:
20 Level (dBu'fimj Date: 2013-01-23
g
Fl_:(: PART 1_5C P
60
FCC PART 15 A
. [
T T P R s e o
0 2310 2329, 2348, 2367, 2386, 2400
Freguency (MHz)
Site no. » dm Chamber hiat=s no. 28
Iig. / Aint. Podm 2012 2115 |4E5B0O) Ant. pol., @ HORIZCWTAL
Limit : FCC PART 15C FELE
Env. / Ins. :© 23*C/54% Ingineer @ Leo-Li
EUT : SHE4OO00
Power gupply @ DIC 3.7V
Test mode : G-DP3IE Z240EMHz Tx
/N :
Ant . Cahle imp. Emi==ion
Fremg. Faccor  Los= Faccor Peading Lewsl Limit= Msrgin Pemark
| AH=) (B m) [ dB) | dB) | AB W) (dBud m)  (dBuW/m|  (dE)
1 2387.710 26.68 .00 35,02 3753 3429 54 .00 19.71 reramge
2 2387.710 I5.583 E.00 35,82 45.93 43 .69 74.00 30.31 Feak
3 2390.000 2Z5.70 g.00 35,52 16.02 12.av 5i4.00 21.13 Ayerages
4 Z2350.000 Z46.70 .00 35.52 45.43 42 27 74.00 31.73 Feak
5 2400, 000 26,76 B2 35,82 44 92 41.78 s4.00 12,22 Irerage
& Z2400.000 Z2&6.76 .02 35.82 51,32 El.18 74.00 22.82 Feak
7 2490L.B65  25.77 .02 35.92 79.33 7E.20 54.00 -22 .20 Average
B Z2401L.B685 ZI6.77 .02 35.5:2 G5.73 §5.60 74.00 -11.@0 Feak
Remark=:
1. Emission Lewel- Antenna Fooktor + Colble Loss —Awp Foctor + Beading.
Z. The emlssion levels vthat are 2045 Delow che officlsl limic are Dot repocfced,
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Product Service
Band edge compliance of RF emissions

Upper edge peak Plot:

Vertical:
20 Lewel (dButim) Datc: 2012-01-23
2
FFCTMRT!EC PERK
60
FCC PART 15C A
/‘J ]‘\_4 f 3
MWWMMWMMM%W
b T
u24?? 24035 2490.2 2496.4 2503.4 2510
Frequency (MHz)
Site no. : dm Chamber Dats no. 19
Ti=. / Aint. r dm 2012 3115 |4E5BO) Ant. pol. @ YERTICAL
Limit : FCC PART 15C FPELE
Env. / Ins. & Z3%Cr54% Engineer i Leo-Li
EUT : SHE4000
Powesr supply @ DC 3.7V
Test wade : B-DPSE  I400MHz Tx
/N :
ANT.. Canhle Lwp. Fmis=i1on
Fredg. Faccor Loss= Faccor Reading Lewsl Limits= Msrgin Bemark
|HH=) LB ) [dB) | dLB) | dBukT) 1BV m)  (dBuW/m| (dE)
1 Z479.8B05 ZV.ET f.15 35,92 G4.12 Gl.62 5%.00 —Z7 .02 Lrerage
2 Z4To.poE 27.27 #.15 3E5.D2 03,82 a1.0z2 74.00 -17.02 Peak
3 2483.500 27.:29 £.16 3E5.02 35.11 .64 54,00 21.36 Arerage
4 E483.300 27.E9 G.16 35.9z2 44.51 4Z.04 74.00 31.86 Feak
a3 2495.711 27,37 A.15 35,92 iB.TE it.41 5%.00 19.59 Lrerage
& 24495.711  27.37 f.18 35.092 45,18 43 .81 74.00 30.19 Feak
7 Z500.Do0 27.40 £.19 3E5.03 31,60 312.26 54,00 21.74 Arerage
g EJ0oo.0oo0  27.40 G.1% 35.93 44.00 41.66 74.00 JE.34 Feak
Remarlk=:
1. Emizzion Lewel= Antenna Faotor + Cskbole Logs -Awmp Factor + Beading.
Z. The emission levels that mre Z0d0 below che officizsl limit are not repocked,
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Band edge compliance of RF emissions

Upper edge peak Plot:

Product Service

Horizontal:
Level {(dBu'/imj Date; 2013-01-23
20
?
FPCFNRT[EC PERK
60
FCC PART 15C AW
JJ l\“-.l :
q T
0 2477 2483.6 24002 2406.8 25034 2510
Frequency (MHz)
S1ite ho. = A Chember hats nho. = 20
Di=z. / int. : dm 2012 311:5 |45B0) hamt. pol. HORTZZWTLL
Limit : FCC PART L5C TELE
Env. / Ins. @ 23*C/543% Engineer : Leo-Li
EUT r SHE4OO0
Power supply @ DC 3.7V
Teat wade 1 B-DPSE  I480MHz Tx
/N :
Ant, Canle  Awmp. Emizsion
Freg. Faccor Los= Faccor PReading Lewsl Limit= Msrgin Pemark
| MH=) 1AD ) [ dB) | B | BT fdBaV At (B w| (dE)
1 £479,.B05 ZV.ET B.15 35.9z2 TR.67 TVL1T a8%.00 -23.17 LyeTrage
2 Z479.B0E 27.zY £.15 35.0Z2 g9.07 8&.57 74.00 -1z .57 Peak
3 24983.500 27,29 .15 35.02 31,62 32.1E Ed.00 21.85 Arerage
4 zZ433.300 ET.E9 .15 J5.9z2 44.0z 41.55 T4.00 JZ .45 Feak
53 Z2492.130 Z7.35 6.17 d5.9=2 36,95 34,55 a5%.00 1=.494 Lerage
& 2492130 27.35 .17 35.0Z 1633 43 .98 4 .00 3002 Feak
7 2F0oo,.poo 2. 40 £.19 35.03 33.62 32.328 Ed.00 21.732 Arerage
g zg0o0,.000 ET.40 .12 35.93 44.0z 41,65 T4.00 JZ .32 Feak
Remarlk=:

1. Emizsion Lewel= Antenna Faotor + Csble Lozs -Awmp Factor 4+ RBeading.
Z. The emiszsion levels that moce Z0dD0 below che officizml]l Limit are nobt repocked,
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Product Service
Band edge compliance of RF emissions
Hopping on test data:

Bluetooth Mode GFSK Modulation Test Result:
Lower edge peak Plot:

Vertical:
20 Level (dBu'fimj Date: 2013-01-23
q
FﬁCFﬂRT[ T PERK]
G0
FCC PAAT 15C AV
2
wMNM%Awﬁw4w+ﬁ“ﬂhh4Uwﬁhﬁhﬂ%ﬂ*&ﬂ%ﬂﬂﬁﬁmhy*Lwﬂhhﬂwmﬂkﬂﬂihhuﬁwﬁﬁ
1 q 1
l:I21T|1l:| 2330, 2350, 2370 2390, 2410
Frequency (MHz)
Site no. * dm Chamber hats no. = 3
Iia. / int. : dm 2012 3115 |4&5BO) Ant. pol. : WERTICAL
Limik : FCC PART 15C FELK
Env. / Ins. @ Z3%C/54% Engineer & Leo-Li
EOT = SHE4OO00
Power gupply = DI 3.7V
Test mode i Hopping |GTF3IE)
n/H :
Ant . Cable iwmp. Fmi==sion
Freg. Faccor lLoes= Faccor Reading Lewsl Limits= Msrgin Bemark
|HH=) LB ) [ By | LB | B i) (dBuY ) (dBuW/m|  (dE)
1 Z2380.300 26.63 L.as a5 o2 3h.69 33038 54,00 2062 vreramge
2 2380.300 2E.&3 .28 3E5.B8z2 45.02 4z .77 74.00 231.23 FPeak
3 2390.D000 2G.70 G.00 35.92 34,17 10,328 54.00 23.05 Ayerage
¥ E3IZ0.000 IG.70 .00 35.92 43.57 40.35 T4.00 353.65 Feak
5 24900.000 Z6.76A B.O02 35,92 35.85 32.51 54,00 21.49 brerage
& 2400.000 @ 26.76 £.02 3E5.892 45.0& 41.91 74.00 3Z2.09 Feak
7 2410.000 2G.B2 G.03 35.92 78.04 71,37 54.00 -20.97 Ayverage
B Z410.000 Lf.E=2 6.03 35.92 G7.43 G1.36 T4.00 -10.58 Feak
Femarl=:
1. Emission Lewvel= Antenna Foactor + Caokle Loss —Awmp Foactor + Beading.
Z. The emission levels that are Z0d5 below che officisl Llmdc sfe 0O repotced,
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Product Service
Band edge compliance of RF emissions

Lower edge peak Plot:

Horizontal:
20 Lowcl (dBufim) Date; 2013-01-23
FCC PART 15C PEAK
T T )
&0

FCC PARY 150C Ay

de"‘tA
LTS TR AP N FENWOEL S S FAEETR TR | PSR IS S Y L RS RN L
] i 4

E T

u231ﬂ 2330. 2350. 2370. 2390, 2410
Frequency (MHz)

Site no. im Chamber Dats no. 4

Iia. / int. am 2012 3115 |4E5BO) Ant. pol. HORIZCHMTAL

Limik FCZ PART 15C FPELK

Env. / Ins. ZI%CF549% Engineer Leo-L1

EOT : SHE4OO0OO0

Power gupply ¢ I 3.7V

Test mode : Hopping |GF3E)

n/N :

Ant . Cahle iwmp. Fmi==sion

Freg. Faccor Los= Faccor Beading Lewsl Limits= Msrgin Bemark

| HH=) (B m) B | B | B (dBuW ) (dBuW m| (dE)
1 23L5R.500 26.48 5.94 3L5_02 36.39 33,39 54 .00 20,681 Isreramge
2 23Le.500 I1g.432 .24 13E5.092 45,22 4z.78 74.00 31.z22 Feak
1 2320.000 2G.7VO .00 35.92 14,22 IL.7E 54.00 2Z2.24 Irerage
4 Z3%0.000 :I6.7V0 6.00 35.3:2 44,35 41.16 T4.040 3Z.84 Feak
5 Z400.000 Z6.76 B.O2 35,92 34,75 3l.64d s3.00 22,36 Iverage
& 2400.000 I&.7E .02 3L5.92 443,12 41.04 74.00 32.96 Peak
T 2402.000 Z26.B2 .03 J35.92 53.51 60,14 54.00 -G .94 Arerage
B Z40%2.000 Z6.B2 6.03 35.9:2 TI.391 69.54 T4.00 .16 Feak

Femarks=:
1. Emission Lewel- Antenna Factor + Cakle Loos —Awp Foctor + Readinog.

Z.

Report Number: 68.920.13.003.01
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Product Service
Band edge compliance of RF emissions

Upper edge peak Plot:

Vertical:
Leved (dBu'mj Date: 2013-01-23
20
2
R
Fl_:C FART 1_5C PERK
60
" FCC PART 15C AY
- -
F I
0 2470 2478, 24806. 2494, 2502, 2510
Freguency Hz)
Site no. = im Chambher hat=s no. L
Iiz. / Lnt. Podm 2012 3115 |4E5B0) Ant. pol. §+ VERTICZAL
Limit : FoC PART 15C FELAXK
Env. / Ins. @ Z3%C/54% Engineer @ Leo-Li
EUT = SHE4OOO
Power gupply = IC 3.7V
Test mode i Hopping |GF3IE)
n/H :
int. Cable iwmp. Fmi==ion
Freg. Faccor lLos= Faccor Reading Lewsl Limit= Msrgin Bemark
| HH=) [elB ) 1 dB) | B | BT PABu m) (dBuV/m| (dE)
1 2479.BO0 2727 B.15 35.82 g3.20 a0.70 54._00 =2 6.0 Irerare
2 Z4T79.BOO0  27.27 £.15 3E5.8BZ Qz.80 a0. 10 74.00 -1&.10 Feak
3 24983.500 27.29 B.15  35.52 35.06 12.59 54.00 21.41 Aererage
4 Z453.300 IT.E9 6.16 35.5z2 44,45 41.35 T4.00 iz .01 Feak
5 2495.520 27,39 b.18 35.92 iv.20 34.85 5%.00 15.15 byerame
& Z2498.52Z0 27.39 £.18 35.8Z 46,60 44,28 74.00 29.75 Feak
7o2500.000 2Y.40 .12 35.53 av.z23 14,89 54.00 19.11 Aererage
B Z300.000 zZ7.40 6.1% 35.93 43 .063 41.z5 T4.00 Jz. 71 Feak
BEemarks:
1. Emiszion Lewel- Antenna Footor + Cable Logs -Awp Factor + REeoading.
Z. The ewission lewvels Lhat mre 2046 Delow che officisl limlt are not repocced.
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Product Service
Band edge compliance of RF emissions

Upper edge peak Plot:

Horizontal:
20 Lewel (dBu'imp Date: 2013-01-23
2z
[T
FFCTMRT[EC PERK
60
FCC PART 15C AW
L’VMLVWE
WWMMW
q
024?0 2478, 2486. 2494, 2502, 2510
Frequency (MHz)
S5ite no. = dm Chamher hat= no. =1
Diz. / int. = 3m 2012 3115 |4E5BO) Ant. pol. =@ HORIZINTLL
Limit : FCC PART L5C FPELKE
Env. / Ins. & Z23%Co549% Engineer & Leo-Li
EUT : SHE4000
Power supply = DC 3.7V
Teat waode : Hopping |GF5SE)
/N :
Ant. Cable Lwnp. Emission
Freg. Faccor Los= Faccor PReading Lewsl Limits= Msrgin PBemark
| MH=) (B m) [ dB) | LB | dBukT) (dBuY m)  (dBuW/m|  (dB)
1 24970.B30 0 2Z7.21 6.194 35.82 7h.15 Ti.58 5400 -15.58 brerage
2 Z4To.B=0 17.Z1 £.14 35.092 24.55 g1.9=8 74.00 -7.98 Feak
3 24983.500 27.29 g.16 35,092 31,32 33.3E 5d.00 21.68 hrerage
4 E483.300 IT.E3 6.1 35.9z2 14.22 41.75 74.00 JZ.ES Feak
5 Z2486.030 2 27.31 f.16 35.92 iv.52 is.07 5400 15.53 brerage
& 2486.020 27.31 f.16 135.092 45,92 44 47 74._00 29,813 Feak
7 &goo,.poo 27.40 £.12 35,03 35.2E5 3Z.91 Ed.00 21.09 hrerage
B E500.000 I7.40 6.1 35.93 14.65 4i.31 74.00 31.49 Feak
Remarks:
1. Emizzion Lewel= Antenna Faotor + Cokle Logs -Awmp Factor + Beading.
Z. The emission lewvels that mce Z0dB below che offici=ml]l limit are not repocted,
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Product Service
Band edge compliance of RF emissions
Bluetooth Mode 8-DPSK Modulation Test Result:

Lower edge peak Plot:

Vertical:
o0 Level (dBuVimi Date; 2013-01-23
]
I
FCC PART 15C PEAK
1]

FCC PART 15C Ay

1]

2310 2330, 2350, 2370, 2390, 2410
Frequency (MHz)

Site no. dw Chamber hats no. 1

Iiz. / int. dm 2012 3115 |45BO) Ant. pol. @ WERTICAL

Limit FZCT FPART 13C FELE

Env. / Ins. Z3%Cr59% Ingineer Leo-Li

EUT * SHE4000

Power gupply @ DIC 3.7V

Test mode Hopping |G-DP3E)

/N

Ant. Cable imp. Emi==ion

Frer. Faccor Los= Faccor Peading Lewsl Limit= Msrgin PBemark

| HH=) [ elB ) [ dB) | B} |dBwW) (dBuY m)  (dBuW/m|  (dE)
1 2382.200 26.65 E.99 35,02 37,62 34.34 54 .00 19. 66 Irerarme
I 23IBI.ZOO0 ZIE.EE E.92 35.B2 47.03 13.7E 74.00 20.25 Feak
3 2390.000 2G.70 .00 35.92 314.95 31,73 54.00 zz.z7 Average
4 E390.000 Zf.7O0 G.00 35.32 44.35 41.13 T4.00 3E.87 Feak
5 2400.000 26,76 B.O2 35,82 41.15 ig.04 53,00 15.56 brerage
& 2400.000 Z26.76 g.02 35.B2 E0.E= 47, 34 74.00 ZE.56 Feak
7 2408.B00 ZG.B2 G.03 35.92 75.63 7.6l 54.00 -18.61 Average
B &£403.800 I6.G6z 6.03 35.32 G3.035 GL.01 T4.00 =g.01 Feak

Eemark=:

1. Ewmission Lewel- Antenna Footor + Cokle Loss —Awp Factor + Reading.
Z. The emission levels that mare 2046 bDelow che officisl Limic &re 0OT repocced,

Report Number: 68.920.13.003.01 Page 26 of 66
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Band edge compliance of RF emissions

Lower edge peak Plot:
Horizontal:

Product Service

o0 Lewveal (dBul/imj Drate: 2013.01-23
FCC FART 15,(;,@@!
60 FCC PART 158 i
£
i sl i b Lo R W b it ir s L P o e e L L
0 2310 2330. 2350, 2370, 2390, 2410
Frequency (MHz)
Jlre no. dm Charmber DRaCas ho, 3
I't=s. / Ant. dm 2012 3115 [45B80) Ant. pol. HORLZOWTAL
Limit - I'cD FART L3C FEAK
Envw., / Ins. : 237C5549% Engineer : Leo-L1
EUT : SHE40O00
Power supply @ DIC 3.7V
Test mode Hopping |G-DP3E)
N :
Ant . Cahle iwmp. Fmi==ion
Freg. Faccor Los= Faccor PBeading Lewsl Limits= Msrgin Pemark
|HH=) (A5 m) [dB) | B} | AB W) (dBuY m)  (dBuW/m|  (dE)
1 2357.500 Z6.65 a.00 35,592 iv.10 ij.a86 54.00 20.14 BJerage
2 2387.500 2E.&2 £.00 35.82 45,50 13.26 74.00 30.74 Peak
3 2390.000 26.70 .00 35.92 15.28 13.06 54.00 21.94 Iverage
4 Z350.000 Z6.70 G.00 35.92 44,65 41.46 T4.00 JZ.594 Feak
5 2400.000 2&.76 R.O2 35,02 40.36 3722 54 .00 1678 rerage
&  2400.000 @ 26.76 £.02 35.092 10,76 15,62 74.00 27.38 Feak
T E405.000 Z6.72 .03 35.5z2 63,57 GG.47 I34.00 -12 .47 Average
B Z405.000 Z26.73 6.05F 35.82 TE.97 T5.57 74.00 -1.87 Feak
Femarlks:
1. Fmissinn Lewsl= Anrenna TaAnTmnt + Oatle Lnss —Amp Faeonnr + Reading.

2.

Report Number: 68.920.13.003.01
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Product Service
Band edge compliance of RF emissions

Upper edge peak Plot:

Vertical:
0 Level {dBul/mi Date: 2013-04-23
Z2
s e
FFCFMRT!EC PERK
&0
FCC PART 15C AW
\(«4 b B
WMWWWMWWW
f i i
uZd?ﬂ 2478. 24806, 2494, 2502. 2510
Frequency (MHz)
Site no. * 3w Chember hats no. = 1
Iig. / int. Podm 2012 3115 |45B0) Ant. pol. : WERTICRAL
Limik : FCO PART 15C FEALE
Env. / Ins. & Z3%C/549% Engineer @ Leo-Li
EUT * SHE4O00
Power gupply @ DIC 3.7V
Test mode i Hopping |G-DF2E)
n/H :
Ant. Cahble imp. Emi==sion
Freg. Faccor Loss Factcor Peading Lews=l Limmit= Msrgin PRemark
|HH=) (B mw) [dB) | LB} | BT (B m) (dBuW/m|  (dE)
1 2474120 0 27.23 A.14 35092 a0.70 JE.15 54.00 -24 .15 drerage
2 2474.120 0 27.23 £.14 3E5.02 a0.10 87.E5E 74.00 -13 .55 Feak
3 2483.500 27.22 .16 35.92 15.12 12.72 54.00 21.z8 lverage
3 E453.300 2ZT.E2 f.16 35.92 14,52 4i.18 T4.00 il1.486 Feak
5 2491.400 27.34 B.17% 35,82 J6.46 34,05 54,00 19.85 Irerage
& 2491.4300 27.34 £.17 3E5.82 45.386 43 .45 74.00 30.55 Feak
T EZS00.Do00 2T.40 .12 35.93 15.16 1zZ.82 54.00 21.18 verage
B EZ300.000 Z27.40 f.1%2 35.93 14,506 4i.EE T4.00 31.76 Feak
Bemark=:
1. Ewmiszion Lewvel= Antenna Footor + Coble Logs —Awp Foctor + Beading.
Z. The emission levels that are Z0dE below che officisl Limit sre pot reporced,
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Band edge compliance of RF emissions

Upper edge peak Plot:

Horizontal:
20 Lowel (dBuim) Date: 2013-01-23
| Fl_:C FART 1_5C PERK
2
e ]
1
60
FCC PART 15C /v
4]
4
MMWWWMMW
3 i
0 2470 2478. 24846. 2494, 2502, 2510
Frequency (MHz)
S1te no. * 3w Chamber hiats no. = A
Iia. / Aint. Podm 2012 2115 |45BO) Ant. pol. § HORIZCHNTALL
Limit : FCCT PART 15C FELE
Env. / Inz. @ Z23%C/549% Engineer @ Leo-Li
EUT * SHE4O00
Power gupply @ DIC 3.7V
Test mode : Hopping |G-DF2E)
/M :
int . Cahle iwmp. Fmi==ion
Fredg. Faccor Los= Faccor Peading Lewsl Limitse Margin Pemark
|HH=) (B m) [dB) | dB) | B Ui (dBu m)  (dBuW,/m| (B
1 2478.B80 27.Z6 H.15 3502 B2 .21 030 5400 —&.30 Irerane
2 2Z478.B2O0  2T7.Z6 £.15 3L5.02 71.21 68.70 74.00 E.30 Peak
3 2483.500 27.22 .16 d5.92 315.45 11.38 54.00 21.02 Average
3 Z483.300 2T.E9 6.16 35.92 14.55 4i.38 T4.00 l1.62 Feak
5 Z24984.430 27,30 h.1f 35,92 3V.3Y it.91 53,00 1=.09 bvrerage
& Z484.430 27.30 g.18 35.02 45,77 44.31 74.00d 29.69 Peak
Y 2500.po0 27.40 .12 35.93 14.594 1i.60 54.00 21.40 bverage
B EZJ00.000 Z7.40 6.1% 35.93 14,354 4L.00 T4.00 .00 Feak
Femarlk=:
1. Emiszion Lewvel= Antenna Footor + Colbole Loz —Awp Foctor + RBeading.
Z. The emission levels vhat are Z0dB below chie officisgl limic are not repocced,
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8.4 Spurious RF conducted emissions

Test Method

1. Use the following spectrum analyzer settings:
Span = wide enough to capture the peak level of the in-band emission and all spurious
emissions (e.g., harmonics) from the lowest frequency generated in the EUT up through
the 10™ harmonic. Typically, several plots are required to cover this entire span.
RBW = 100 kHz, VBW=RBW, Sweep = auto, Detector function = peak, Trace = max hold

2. Allow the trace to stabilize. Set the marker on the peak of any spurious emission
recorded.

3. The level displayed must comply with the limit specified in this Section. Submit these
plots.

4. Repeat above procedures until all frequencies measured were complete.

Limit
Frequency Range Limit (dBc)
MHz
30-25000 -20
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Spurious RF conducted emissions

The EUTs have been tested under all modulation modes, only the worst case GFSK and 8-
DPSK modulation test result are listed in the report.

Bluetooth Mode GFSK Modulation Test Result:
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Spurious RF conducted emissions
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Spurious RF conducted emissions
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Spurious RF conducted emissions

2480MHz
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Spurious RF conducted emissions
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Bluetooth Mode 8-DPSK Modulation Test Result:
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Spurious RF conducted emissions
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Spurious RF conducted emissions
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Spurious RF conducted emissions
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Spurious RF conducted emissions
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8.5 Spurious radiated emissions for transmitter and receiver

Test Method

1.
2.

3.

Limit

The EUT is placed on a turntable, which is 0.8m above ground plane.

EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out
the highest emissions.

Use the following spectrum analyzer settings:

Span = wide enough to fully capture the emission being measured ,RBW = 1 MHz for f =
1GHz, 100 kHz for f < 1 GHz, VBW = RBW, Sweep = auto, Detector function = peak,
Trace = max hold

Follow the guidelines in ANSI C63.4-1992 with respect to maximizing the emission by
rotating the EUT, adjusting the measurement antenna height and polarization, etc.

The peak reading of the emission, after being corrected by the antenna factor, cable loss,
pre-amp gain, etc., is the peak field strength,submit this data. Each emission was to be
maximized by changing the polarization of receiving antenna both horizontal and vertical.
Set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak
level, once corrected, must comply with the limit specified in Section 15.209. If the duty
cycle per channel of the hopping signal is less than 100 ms, then the reading obtained
with the 10 Hz VBW may be further adjusted by a “duty cycle correction factor”, derived
from 20log(duty cycle/100 ms), in an effort to demonstrate compliance with the 15.209
limit. Submit this data.

Frequency Field Strength Field Strength Detector
MHz uV/m dBuV/m

30-88 100 40 QP
88-216 150 43.5 QP
216-960 200 46 QP
960-1000 500 54 QP
Above 1000 500 54 AV
Above 1000 5000 74 PK
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Remark: According to C63.10, if the peak (or quasi-peak) measured value complies with the
average limit, it is unnecessary to perform an average measurement, so AV emission value did

not show in below table if the peak value complies with average limit.

The EUTs have been tested under all modulation modes, only the worse case GFSK and 8-

DPSK modulation test result are listed in the report.
Transmitting spurious emission test result as below:

Bluetooth Mode GFSK Modulation 2402MHz Test Result

Frequenc Antenna Cable Amp. Readin Emission Polarization
q y Factor Loss Factor 9 Level
MHz dB/m dB dB dBuV dBuV/m
80.440 9.3 0.76 - 4.7 14.76 Vertical
190.050 10.47 1.12 - 14.14 25.65 Horizontal
4804.000 32.47 8.67 35.72 44.32 49.74 Vertical
4804.000 32.47 8.67 35.72 45.78 51.20 Horizontal
Bluetooth Mode GFSK Modulation 2441MHz Test Result
Antenna Cable Amp. . Emission o
Frequency Factor Loss Factor Reading Level Polarization
MHz dB/m dB dB dBuVv dBuV/m
4882.000 32.64 8.74 35.69 46.51 52.20 Vertical
4882.000 32.64 8.74 35.69 4531 51.00 Horizontal
Bluetooth Mode GFSK Modulation 2480MHz Test Result
Antenna Cable Amp. . Emission o
Frequency Factor Loss Factor Reading Level Polarization
MHz dB/m dB dB dBuVv dBuV/m
4960.000 32.81 8.81 35.66 45.33 51.29 Vertical
4960.000 32.81 8.81 35.66 44.87 50.33 Horizontal
Remark:

(1) QP Emission Level= Antenna Factor +Cable Loss + Reading
PK Emission Level= Antenna Factor +Cable Loss - Amp. factor + Reading
AV Emission Level= PK Emission Level+20log(dutycycle)

Limit
dBpV/im
40
43.5

74.0
74.0

Limit
dBpV/m

74.0
74.0

Limit
dBuV/m

74.0
74.0

Detector

QP
QP
PK
PK

Detector

PK
PK

Detector

PK
PK

(2) 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.
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Spurious radiated emissions for transmitter and receiver

Bluetooth Mode 8-DPSK Modulation 2402MHz Test Result

Antenna Cable Amp. . Emission o o
Frequency Factor Loss Eactor Reading Level Polarization Limit Detector Resul
MHz dB/m dB dB dBuv dBuV/m dBuV/m
131.850 12.92 0.91 - 3.36 17.19 Vertical 43.5 QP Pass
190.050 10.47 1.04 - 13.22 24.73 Horizontal 435 QP Pass
4804.000 32.47 8.67 35.72 44.95 50.37 Vertical 74.0 PK Pass
4804.000 32.47 8.67 35.72 44.23 49.65 Horizontal 74.0 PK Pass
Bluetooth Mode 8-DPSK Modulation 2441MHz Test Result
Antenna Cable Amp. . Emission N .
Frequency Factor Loss Eactor Reading Level Polarization Limit Detector Resu
MHz dB/m dB dB dBuVv dBuV/m dBuV/m
4882.000 32.64 8.74 35.69 45.20 50.89 Vertical 74 PK Pass
4882.000 32.64 8.74 35.69 44.32 50.01 Horizontal 74 PK Pass
Bluetooth Mode 8-DPSK Modulation 2480MHz Test Result
Antenna Cable Amp. . Emission N .
Frequency Factor Loss Eactor Reading Level Polarization Limit Detector Resu
MHz dB/m dB dB dBuV dBuV/m dBpV/im
4960.000 32.81 8.81 35.66 44.78 50.74 Vertical 74.0 PK Pass
4960.000 32.81 8.81 35.66 45.36 51.32 Horizontal 74.0 PK Pass
Remark:
(1) QP Emission Level= Antenna Factor +Cable Loss + Reading
PK Emission Level= Antenna Factor +Cable Loss - Amp. factor + Reading
AV Emission Level= PK Emission Level+20log(dutycycle)
(2) 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.
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Spurious radiated emissions for transmitter and receiver

Receiving spurious emission test result as below:

Antenna Cable Amp. Emission

Frequency Factor Loss Factor Reading Level Polarization Limit Detector Result
MHz dB/m dB dB dBuv dBpVv/m dBuV/m
939.860 22.07 2.85 - 4.24 29.16 Horizontal 46 QP Pass
Above 1GHz* - - - - - - - - Pass
Remark:

(1) QP Emission Level= Antenna Factor +Cable Loss + Reading
PK Emission Level= Antenna Factor +Cable Loss - Amp. factor + Reading
AV Emission Level= PK Emission Level+20log(dutycycle)

(2) 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.
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8.6 20 dB bandwidth and 99% Occupied Bandwidth

Test Method

1. Check the calibration of the measuring instrument using either an internal calibrator or a
known signal from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and
connect it to measurement instrument. Then set it to any one convenient frequency within
its operating range. Set a reference level on the measuring instrument equal to the
highest peak value.

3. Measure the frequency difference of two frequencies that were attenuated 20 dB from the
reference level. Record the frequency difference as the emission bandwidth.

4. Repeat above procedures until all frequencies measured were complete.

Limit

Limit [kHz]

N/A
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20 dB bandwidth and 99% Occupied Bandwidth

Bluetooth Mode GFSK Modulation test result

Frequency 20 dB Bandwidth 99% Bandwidth Limit Result
MHz kHz kHz kHz
2402 866.777 837.1748 -- Pass
2441 855.336 831.5558 -- Pass
2480 852.940 827.9023 -- Pass
. Agilent Meas Setup
Avg Number
Ch Freq 2.402 GHz Trig Line 16
Occupied Bandwidth ] On Off
Avg Mode
Exp Repeat
Max Hold
On 0ff
Occ BH % Pwr
99.00 ¥
0BH Span
3.00000866 MHz
#\BW 18
- - . ¥ dB
Occupied Bandwidth Occ BH % Pur —20.00 dB
837.1748 kHz % dB 5
: timize
Transmit Freq Error - 5 Hz P
% dB Bandwidth Ref Level

Copyright 2000-2005 Agilent Technologies

< Agilent Trace

Ch Freq 2.441 GHz Trig Line | 4 , Tracg
Occupied Bandwidth ]
Center 2441000000 GHz cloar Hrite
Max Hold
Min Hold
View
Occupied Bandwidth Occ BH % Pur Blank
831.5558 kHz % dB el -
K More

Transmit Freq Error

% dB Bandwidth 1of2

File Operation Status, A:\SCREN141.6IF file saved
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20 dB bandwidth and 99% Occupied Bandwidth

- Agilent | Trace

Ch Freq 2.4 GHz Trig Line 5 Trac%

Occupied Bandwidth -

Center 2.480000000 GHz AT

Max Hold

Min Hold

View

Occupied Bandwidth Occ BH % Pur Blank

827.9023 kHz % dB
Transmit Freq Error 1 1H°Fre2
% dB Bandwidth  k .
File Operation Status. EN142.GIF file saved
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20 dB bandwidth and 99% Occupied Bandwidth

Bluetooth Mode 1/4-DQPSK Modulation test result

Frequency 20 dB Bandwidth  99% Bandwidth Limit Result
MHz kHz kHz kHz
2402 1227.0 1149.9 -- Pass
2441 1222.0 1151.4 -- Pass
2480 1221.0 1149.3 - Pass
s Agilent Trace
Ch Freq 2.402 GHz Trig Line | | . Trac%
Occupied Bandwidth ]
Center 2.402000000 GHz ST
Max Hold
Min Hold
View
#YBH
Occupied Bandwidth Occ BH % Pur 9 Blank
1.1499 MH % db
Transmit Freq Error 1“‘;{3

% dB Bandwuidth .
File Operation Status. A:\SCREN145.GIF file saved

- Agilent Trace

Ch Frea 2.441 GHz Trig Lne || 5 112%
Occupied Bandwidth _- I
Center 2.441000000 GHz Cloar Krite
Max Hold
Min Hold
View
Occupied Bandwidth Occ BH 7 Pur Blank
1.1514 MHz x dB dB |18
Transmit Freq Error : 1M(D)frg

% dB Bandwuidth
File Operation $Status. A:\ EN144.GIF file saved
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20 dB bandwidth and 99% Occupied Bandwidth

- Agilent | Trace

Ch Freq 2.4 GHz Trig Line | 5 Trac%

Occupied Bandwidth _- -

Center 2.480000000 GHz AT

Max Hold

Min Hold

View

Occupied Bandwidth Occ BH % Pur Blank

1.1493 MH % dB
Transmit Freq Error  -1.354 kHz 1H°Fre2
% dB Bandwidth : : .
File Operation Status. A EN143.GIF file saved
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20 dB bandwidth and 99% Occupied Bandwidth

Bluetooth Mode 8-DPSK Modulation test result

Frequency 20 dB Bandwidth  99% Bandwidth Limit Result
MHz kHz kHz kHz
2402 1214.0 1131.4 -- Pass
2441 1220.0 1132.3 -- Pass
2480 1214.0 1144.9 -- Pass
- Agilent Trace
Ch Freq 2.402 GHz Trig Line | | ? Tracg
Occupied Bandwidth I
Center 2.402000000 GHz Al
Max Hold
Min Hold
View
Occupied Bandwidth Occ BH % Pur Blank
1.1314 MHz % dB r
Transmit Freq Error 1“2{2

% dB Bandwidth 1.214 M
File Operation Status. A:\SCREN146.GIF file saved

Trace
Ch Freq 2.441 GHz Trig Line | | 2 Trace
Occupied Bandwidth ]
Center 2.441000000 GHz Clear Hrite
Max Hold
Min Hold
View
#\BH
Occupied Bandwidth Occ BH % Pur Bl
1.1323 MHz ® dB -20.00 d
Transmit Freq Error 4166 kHz 1“?{3

# dB Bandwuidth 1
File Operation Status. A:\SCREN147.GIF file saved
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20 dB bandwidth and 99% Occupied Bandwidth

- Agilent | Trace

Ch Freq 2.4 GHz Trig Line | 5 Trac%

Occupied Bandwidth _- -

Center 2.480000000 GHz AT

Max Hold

Min Hold

View

Occupied Bandwidth Occ BH % Pur Blank

1.1449 MHz % dB
Transmit Freq Error : 1H°Fre2
% dB Bandwidth .
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8.7 Carrier Frequency Separation

Test Method

1. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels, RBW = 1% of the
span, VBW) 2RBW, Sweep = auto, Detector function = peak

2. By using the Max-Hold function record the separation of two adjacent channels.

3. Measure the frequency difference of these two adjacent channels by spectrum analyzer
marker function.

4. Repeat above procedures until all frequencies measured were complete.

Limit
Limit

kHz
=25KHz or 2/3 of the 20 dB bandwidth which is greater

GFSK Modulation Limit

Frequency 2/3 of 20 dB Bandwidth
MHz kHz
2402 549.3147
2441 543.1322
2480 552.7683
Report Number: 68.920.13.003.01 Page 51 of 66

Jiangsu TUV Product Service Ltd. — Shenzhen Branch
6 floor, H Hall, Century Craftwork Culture Square, No. 4001, Fugiang Road, Futian District, Shenzhen 518048, P. R. China, Tel. +86 755 8828 6998, Fax: +86 755 8828 5299



&

Product Service
Carrier Frequency Separation

GFSK Modulation test result

Frequency Carrier Frequency Separation Result
MHz kHz
2402 1000 Pass
2441 1000 Pass
2480 1000 Pass

- Agilent | Marker

Select Marker
1 2z 3 4
Normal

Delta

Delta Pair
{Tracking Ref)
Ref A
Span Pair

Span Center
Off

More

1 of 2
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8.8 Number of hopping frequencies

Test Method
1. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels, RBW = 1% of the
span, VBW) 2RBW, Sweep = auto,Detector function = peak
2. Set the spectrum analyzer on Max-Hold Mode, and then keep the EUT in hopping
mode.
Record all the signals from each channel until each one has been recorded.
Repeat above procedures until all frequencies measured were complete.

B w

Limit
Limit
number
= 15
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Test result:

Number of hopping frequencies

Result

79 Pass

- Agilent

2.5 dBm F'Ittv::f : B

lr' | I'1 i |I|I.
| l| I||I ! || l|| I ” l” ||]| lIJ |||

[u |"n lﬂ ]

|“|'1| |||'||||

If' h|I|]IIﬂ

Tl
' i |J| I j ||

II|‘| || u[l"II || i

#UBH

File Operation $tatus, A:\SCREN204.6IF file saved
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I I‘J |.|'| |||||J Ul |I I ||||II

| Marker

| Select Marker

1 2 3 4

S ————

Normal

Delta

Delta Pair
(Tracking Ref)
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Span Pair

Span Center

Off

More
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| Marker

Select Marker
1 2 3 4

S ——

Normal

Delta

Delta Pair
{Tracking Ref)

Ref A

Span Pair

Span Center

Off

More
1 of 2
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Unable to save file
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8.9 Dwell Time

Test Method

1. Connect EUT antenna terminal to the spectrum analyzer with a low loss cable.
Equipment mode: Spectrum analyzer

2. RBW: 1MHz; VBW: 1MHz; SPAN: Zero Span
3. Adjust the center frequency of spectrum analyzer on any frequency be measured.
4. Measure the Dwell Time by spectrum analyzer Marker function.
5. Repeat above procedures until all frequencies measured were complete.
Limit

According to 815.247(a)(1)(iii) & RSS-210 A8.1(c) The average time of occupancy on any
frequency shall not be greater than 0.4 seconds within a period of 0.4 seconds multiplied by the
number of hopping channels employed.
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Dwell time

The maximum dwell time shall be 0,4 s.
Bluetooth Mode GFSK Modulation:
Test Result
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Mode Reading Test Result Limit Result
(Us) (ms) (ms)
DH1 425 131.614 < 400 Pass
DH3 1687 277.207 <400 Pass
DH5 2942 297.495 < 400 Pass
- Agilent L

iBm Atte dB

ks

il

e Operation Status. A:\SCREN277.GIF file saved

5 Agilent L Marker

Select Marker
1 2 3 4

|“| U‘lmf v Normal

\" I

il L =

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Off

I Illnli i
1‘ ” u“"l "i__.ji"t“ More
- I : ] . ' 1of 2
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Dwell Time

- Agilent L Marker

Select Marker

Marker Trace
Auto 1 2 3

Readout,
Freguency

Marker Table
On 0ff

Marker All Off

[\ Jmﬂ. Wl \“ I t’u\.u I WL '.\ i} .J fJM

More
2 of 2

Trig

Free Run

y |1y.~J"r|,4"""*"'""l,l"""f*‘*"4"';"".'""a-'-'r*~"""'f""L,l""'f""""|,|""L"-"'PJ"{'f""'ue'~ﬂ'rrHI'w"'f':"»u4"’“"""‘l.I“""""ﬂ"*""”f""lp'ﬂﬂ'uu Video
Line

Ext Front
(Ext Trig In)
1.5 Y

Ext Rear
(Trigger In)
1.56 Y

RF Burst
(IF Wideband)

More

| 1086 UBH 1080 kHz Sweep 2 ms (601 p Lol 2
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Dwell Time
3 Agilent L Marker
B Select Marker
1 2 3 4
Marker Trace
Aut 1 2 3
Readout,
Fregquency
’ Marker Table
On 0
‘ l‘ ” M . q ‘ \ “ UH \\ Marker All Off
R LT
More
B 1 20of 2
- Agilent L | Trig
il dBm ] Free Run
|1||| ‘h' I‘II.)IW’I“IT"1|J.IJ IL:‘Ta..JHrr lr'rf'1"""~F"’H|"Ir|||'"'"""‘F‘ull"dhlﬁ'r‘.r" Py ||l|'| ||'1|\| Video
Line
Ext Front
{(Ext Trig In)
1.58 4
Ext Rear
{Trigger In)
1.56 Y
ot (F Nciobane)
1F, JIL A A '
l“flJbl'pllm{ﬁl,HrWN'h'“ M UM W mﬂ" | ideban
More
JBH 1 i 1 of 2
DH5
Note:
A period time=79x0.4(s)=31.6(s)
DH1 time slot= 49(times)/5(s) *425.0 (us) *31.6(s)= 131.614 (ms)
DH3 time slot= 26(times)/5(s) *1687 (us) *31.6(s)= 277.207(ms)
DH5 time slot= 16(times)/5(s) *2942 (us) *31.6(s)= 297.495 (ms)
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Dwell Time

Bluetooth Mode 1/4-DQPSK Modulation:

Reading Test Result Limit
Mode

(Us) (ms) (ms)
DH1 440 141.820 < 400 Pass
DH3 1693 310.293 <400 Pass
DH5 2967 262.520 < 400 Pass

Result

i Agilent L Marker

W

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A
Span Pair

Span Center

Off

More
1 of 2

pts)
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s Agilent L Trig

Free Run
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M
U|} ' “ L ' ‘

Line

Ext Front
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1.56 Y

Ext Rear
(Trigger In}
1.56 Y

RF Burst
‘l& il 1 |"| i (IF Hideband)
N Il m,
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More
1 of 2

File Operation Status. A:\SCREN287.GIF file saved
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Dwell Time

- Agilent L Marker

Select Marker

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1 of 2
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Dwell Time
- Agilent Marker
Select Marker
Normal
> Delta
| Delta Pair
(Tracking Ref)
I ]
“M\ '“ H \vl/ } -
|H J ‘L J ' “ m | l “| pan enter
L um J L‘ JJL L‘ V |J 'Jm J I ..-;\“ WU I..H Wik Ui, lJI ‘I I
Off
[ More
Hz UBH 100 kHz $ L o7 2
= Trig
a Mkrl
Free Run
Video
Line
i Ext Front
(Ext Trig In)
0 1.56 Y
Ext Rear
(Trigger In)
0 1.56 Y
T I ot ‘lr I (IFFEJZBbur?ig
ﬂﬂ.}wﬂﬂI;»\UW*J"‘W Ty
s More
UBH 108 kHz = Lof e
DH5
Note:
A period time=79x0.4(s)=31.6(s)
DH1 time slot= 51(times)/5(s) *440(us) *31.6(s)= 141.820(ms)
DH3 time slot= 29(times)/5(s) *1693 (us) *31.6(s)= 310.293(ms)
DH5 time slot= 14(times)/5(s) *2967 (us) *31.6(s)=262.520 (ms)
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Dwell Time

Bluetooth Mode 8-DPSK Modulation:
Test Result

Mode Reading Test Result Limit Result
(Us) (ms) (ms)
DH1 433.3 117.753 <400 Pass
DH3 1710 280.987 <400 Pass
DH5 2942 371.868 <400 Pass
5 Agilent L Sweep
B Atte Swe%%£m§
Sweep
Single Cont
\ Gate
Gate Setupr
DI  eeoons
Points
Gal1
e i | Trig
Free Run
h Video
|| | il | i |
" | |I] ! ||| |'] ”., ||' Ly 'ﬂ
Line
Ext Front
{Ext Trig In)
1.56 Y
Ext Rear
{Trigger In)
1.58 Y
.H| I| I'I " ||l]||1l |I [IP ¢l"£ ]If'll 1 ||| ||1i|||4 rI \I “ |hr|u1.|| (IF rl*-ll-l-deBt!JaZfig
More
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Dwell Time

- Agilent Marker
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File Operation $tatus, A:\SCREN298.6IF file saved
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Dwell Time

- Agilent Marker
Select Marker

Normal

Delta

Delta Pair
{Tracking Ref)

'l Al ij I “L AHLY -

Off

More
1 of 2

Trig
a Mkrl
- Free Run

Video

Line

Ext Front
(Ext Trig In)
1.5 Y

Ext Rear
(Trigger In)
1.56 Y

RF Burst
(IF Wideband)

More
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z VBH 106 kHz 1 5
Unable to save file
DH5

Note:
A period time=79x0.4(s)=31.6(s)

DH1 time slot= 43(times)/5(s) *433.3(us) *31.6(s)= 117.753(ms)
DH3 time slot= 26(times)/5(s) *1710 (us) *31.6(s)=280.987(ms)
DH5 time slot= 20(times)/5(s) *2942 (us) *31.6(s)=371.868 (ms)

Report Number: 68.920.13.003.01 Page 64 of 66

Jiangsu TUV Product Service Ltd. — Shenzhen Branch
6 floor, H Hall, Century Craftwork Culture Square, No. 4001, Fugiang Road, Futian District, Shenzhen 518048, P. R. China, Tel. +86 755 8828 6998, Fax: +86 755 8828 5299



&

Product Service

9 Test Equipment List

List of Test Instruments

ESCRIPTION MANUFACTURER | MODEL NO. [ SERIAL NO. C'TDLAEEUE
Spectrum Agilent E4446A US44300459 May.08, 13
Amp HP 8449B 3008A08495 May.08, 13
Antenna EMCO 3115 9510-4580 May.17, 13
HF Cable Hubersuhne Sucoflex104 - May.08, 13
Power Meter Anritsu ML2487A 6K00002472 May.08, 13
Power Sensor Anritsu MA2491A 033005 May.08, 13
Power meter Agilent 436A MY45100928 May.08, 13
Power Sensor Agilent 8482B MY41090514 May.08, 13
Power meter Anritsu ML2487A 6K00002472 May.08, 13
Power Sensor Anritsu ML2491A 032516 May.08, 13
Noise Figure HP 8970B 3247U02193 May.08, 13
Noise Source HP 346B 3318A13134 May.08, 13
Loop Antenna Chase HLAG6120 1062 May.08, 13
Test Receiver Rohde & Schwarz ESHS10 838693/001 Oct.30, 13
L.I.S.N.#1 Rohde & Schwarz ESH2-75 834066/011 Oct.30, 13
L.I.S.N.#3 Kyoritsu KNW-242C 8-1920-1 May.08, 13
Terminator Hubersuhner 500 No. 1 May.08, 13
Terminator Hubersuhner 500 No. 2 May.08, 13
RF Cable Fujikura 3D-2W No.1 May.08, 13
Coaxial Switch Anritsu MP59B M50564 May.08, 13
Pulse Limiter Rohde & Schwarz ESH3-Z2 100341 May.08, 13
Oscilloscope Tektronix TDS3052B B026036 May.20, 13
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10 System Measurement Uncertainty

For a 95% confidence level, the measurement expanded uncertainties for defined systems, in
accordance with the recommendations of ISO 17025 were:

System Measurement Uncertainty

ltems Extended Uncertainty
RE Field strength (dBpV/m) U=4.32dB (30MHz-25GH?z)
CE Disturbance Voltage (dBuV) U=2.4dB
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