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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
SHB7000/28
BOUSHB7000
135M-SHB7000
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

34.8%

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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5 Summary of Test Results
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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: BOUSHB7000 & IC ID: 135M-SHB7000
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, SHB7000/28 is black,

SHB7000WT/28 is white, so all the tests were applied on SHB7000/28, 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:
\ -
ol s éZ& 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
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

M/N

Operating Condition
Test Specification

Bluetooth Headset

SHB7000/28

Charging and transmitting, DC 5V from PC USB Port
Power Line, Live
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Comment AC 120V/60Hz
a0 Lewvel (dBuv) Date: 2013-01-23
FCC PART 15 B
FCC PART 15 B {AVG)
Il
40
u.15 2 5 1 2 h 10 20 30
Trace: {Discrete) Frequency (MHz)
LIN Cable Emission
Ko Freg Factor Loss Feading Level Limits Margin PRemark
[MH=z) (dE) (dE) [dEBuv) [dEBuv) [dEBuv) (dE)
1 0.15400 0.19 0.14 42,31 42, 64 65.785 23.14 JF
2 T.976 0.40 0.16 36.00 36.56 60.00 23 .44 JF
Femarks: l1.Emission Level=LI3N Factor+Cable Loss+EReading.

2.If the average limit is mwet when

useing a quasi-peak detector.

the EUT shall be deemwed Lo meet both limits and measurement
With average detector 1S unnecessary.
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Conducted Emission

Product Type . Bluetooth Headset
M/N : SHB7000/28
Operating Condition  : Charging and transmitting, DC 5V from PC USB Port
Test Specification . Power Line, Neutral
Comment : AC 120V/60Hz
Level (dBuv) Date: 2013-01-23
FCCPART 15B
FCC PART 15 B (AYG)
40
0 15 2 A 1 2 5 10 20 3o
Trace: {Discrete) Frequency (MHz)
LT3N Cahle Emission
Lo Freqg Factor Lozss= Feading Level Limits Margin ERemark
(MHz) [(dE] [(dE] (dBuv) (dBuV) {dEuV) [(dE]
1 0.15000 o.21 0.14 38.90 39.25 66.00 26.75 ap
2 70333 0.40 0.16 33.70 3d.26 &0.00 25.74 ap

Remarks: 1.Emission Lewel=LISN Factor+Cable Loss+Reading.
2.1f the average limit is met when useing a quasi-peak detector.
the EUT shall he deemed to meet hoth limits and mweasureiment
with average detector 18 unhecessary.
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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 3.92 Pass
Middle channel 2441MHz 471 Pass
High channel 2480MHz 4.65 Pass

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

Frequency Output Power Result

MHz dBm
Low channel 2402MHz 3.01 Pass
Middle channel 2441MHz 3.84 Pass
High channel 2480MHz 3.67 Pass

Bluetooth Mode 8-DPSK modulation Test Result
Conducted Peak

Frequency Output Power Result
MHz dBm
Low channel 2402MHz 3.15 Pass
Middle channel 2441MHz 3.97 Pass
High channel 2480MHz 3.81 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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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:
20 Level {dBuVfim) Date: 2013-01-23
g8
FCC PART 15C I—'[i
1]
| FCC PART 15 I
2 4
e et g e PRt L e el o At st e L
1
0 2310 2320, 2348, 2367. 2386. 2405
Frequency (MHz)
dite no. : dm Ch=mher Imt= no. i 5
nis. / Ant, T dm 2012 3115 [45B0) Ant.. pol. @ VERTICAL
Limit : FIC PART LEC PELE
Env. / Ins. & 23*C/54% Engineer @ Leo-Li
EUT i FHETOOO
Power supply = DE 3.7
Teatc rmode 1 GFSE 2402MH= T=
/N
int . Cahle imp. Fmi==ion
Frerg. Factcor lLo== Factcor Reading Lew=l Limits= Margin Bemark
|HH=) [ dB ) [N=1=)] | B | BT (dBuW ) (dBuW/m|  (dE)
1 &E373.850 I6.359 5.97 35.82 IT.17 3.1 S54.00 Z0.19 Lyverags
2 2373.850 26,59 .97 35,82 46.349 42,98 74.00 31.02 Fealk
3 EZ00.0D00 Zg.7T0 .00 3E5.D2 3E.ET 31.3E Eq.00 21.85 Iverags
d  2z90.000 Z6.70 B.00 35.D02 44,749 11.52 .00 32.48 Feak
5 2400.D000 I6.76 B.D2 35.82 5L.39 52.7E5 5q.00 1.25 Iverags
G 2400.,000 E6.76 6.02 35.592 65.05 6l.21 .00 1z.02 Feak
T &401L.360 Z6.77 6.0 33.92 go0.0a6 TH.33 a%.00 -2&.313 Averages
G &401.360 26,77 6.02 35.92 G3.22 Gn.0= a.00 -1z.09 Feak
Femarka:

1. Emission Lewel- Antenna Factor + Cokble Loss —Awp Factor + Beadinog.
Z. The emisslon levels that are 2045 below che officisl limit 8re not repocced.
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Band edge compliance of RF emissions

Lower edge peak Plot:
Horizontal:

Product Service

20 Level (dBu'fimj Date: 2013-01-23
2
r-_::cmm 1_5C i
&0
FCC PART 180 o
$ 4 A‘\l—j
bt i PR e A Pt ol s % e, M Aot i S [t s
0231U 2329, 2344, 2367, 2386, 2405
Frequency (MHz)

dlte na. dm Chember DRCE no. g

Di=. 7 Ant. am 2012 3115 [45B80) Ant.. pol. HORTIZCWTAL

Limit FICT PART L1EC FPELK

Env. / Ina. 23%CA54a% Ingineer Leo-Li

EUT : GJHDTOOO

Power gupply @ DIC 3.7V

Teat wode GPSE Z490ZHHz Tx

MW

Ant. Cable imp. Emizsion

Fremg Factor  lLos= Factor Beading Lew=l Limit= Margin Hemark

| HH=) (B ) [ dB) | B | BT (dBuV m)  (dBuWV/m|  (SE)
1 =Z5386.285 Z6.67 5.959 35,92 V.37 it.11 54.00 1%.89 Inrerage
I Z3EBE.ZBE IE.87 E.99 3E5.BZ 16,53 43.27 74.00 20.73 Feak
3 Z2390.000 2G.70 G.00 35.52 315.26 1z.04 54.00 z21.94 Iverages
4 Z390.000 ZI4.70 G.00 35.9Z 14. 5% 41.30 T4.00 3E.70 Feak
5 Z2400.000 26.76 B.O2 3502 El.93 LE.54 54 .00 -4 .54 Imrerars
&  2400.000 Z2E.76 f.02 3E5.D2 71L.03 67,94 7d.00 E.06 Paak
TooZ2401.960 E2G.TY G.02 35.52 g7.413 84.35 54.00 -30.35 Iverages
B =Z401.960 Z6.77 6.0 35.92 96. 64 93.51 74.00 -1=2.51 Feak

Femaris:

1. Emission Lewvel=

Antenna Facror + Cable Loss —Amp Factor + Eeading.

2. The emi==ion lewel= that are 20dE below the offirisl limit are not reported.
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Band edge compliance of RF emissions

Upper edge peak Plot:

Product Service

Vertical:
Leved (dBuim) Date: 2013-01-23
120
2
1
FCC FART 15C PEAK
60 FCC PART 15C iy
Ir
o
WMMMWWW
k1
0 2477 24236 2400,2 2405.0 2503.4 2510
Frequency {(MHz)
Jlte no. : im Chatber DaCE no., al
bis. # AntT. HIE Z014 3115 [45B0) Ant.. pol. ! VERTICAL
Limit : FCC PART L5C FELE
Env. / Ins. 23FCAE9% Engineer Leno-Li
EUOT r SHEOO0
Power supply @ DC 3.7
Test mode GFSE 2Z480MH= Tx
/N :
ANT. Cable  Amp. Emission
Frern. Farcor lo=s= Farcor Reading Lev=l Limit= M=rgin Hemark
| MH=) (dBfm)  (dB) | dE) | AE ) (dBuW/m)  (dBuW/m| (dE)
1 £479.904 Z7V.E7 f.15 35.592 Gl.50 900 a%.00 -25.00 brerage
2 Z4aTo.bog4 7. E7T .15 35.BZ2 Qo. &6 88,16 74.00 -14.1% Feak
3 2483.500 27.29 .15 35.92 40.20 37,73 54.00 15.27 Arerage
4 Z4§3.300 ZT.ED G.16 35.3%% 439.36 446,59 T4.00 27.11 Feak
5 2500, Doo 27,40 6.19 35,03 35.39 33.55 54,00 20,45 brerage
& ZE500.D00 Z27.40 £.19 3E5.03 45.10 42 . 7E 74.00 21.24 FPeak
Eemarks:
1. Emiz=slion Level= Ancenna Faocoor + Cable Loss -Amp Factor + Beadlrg.
. The emlzsion levels that are J0dE below Che officisl Limlit &re not reported,
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Band edge compliance of RF emissions

Upper edge peak Plot:

Product Service

Horizontal:
20 Lewvel {dBulfimj Date: 2013.01-23
2
FCC PART 15C PEAK
60 FCC PART 150C My
WWWWWWWWMW
4
DEd?? 24936 2490.2 2496.89 2503.4 2510
Frequency (MHz)
Site no. : Jm Chamber Dacs no, HE
Di=. f int. = am 2012 3115 [4580) int. pol. @ HORIZOMTLL
Limit : FCO PART 15C FPELE
Env. / Ina. = 23*C/54% Eagineer : Leo-Li
EUT - FHETOOO0
Power supply = DC 3.°7Y
Teat wode : GFSE 2490MH=z T=
NN :
ANT. cable Amp. Emiz=ion
Frer. Faccor  Llo== Farcor Reading Lew=l Limits= M=rgin Hemark
|HH=) [dE/m) [X=1=3] | B | B i) (dBuV m)  (dBuW/m| (dE)
1 Z2479.B71 ZV.EY f.15 35,92 a7.33 a4.53 54.00 -30.83 Iverage
2 2479.B71 2T.27 g.15 3L5.02 0g.49 Q3,99 74.00 -12.949 Peak
3 2483.500 27.29 G.16 35,92 40.00 7. 53 54.00 15.47 Average
3 Z483.300 IT.ES f.16 35,92 43,12 46.65 74.00 2T.35 Feak
5 Z2LOoO.poc 2740 F.19 3503 35.25 37,91 54 .00 21.09 Ivrerare
& ZE0O0.DOO  2:7.40 £.19 35,083 44,42 42,08 74.00 31.82 Peak
Remarks:

1. Emiz=ion Lewel= Lntenna Factaor + Cakble Loss
2. The emigsion levelz that mre 204B below che

Report Number: 68.920.13.004.01

—hwp Fsctor + Reading.
offipisl limit are mot 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 (dBulfimj Date: 2013-01-23
3
FCC PAET 15C P
60
_TCCPABT15 P
4 i
a4t e AL A Tl it S st 4t iyt e et
1
u231ﬂ 2320. 2348. 2367, 2386. 2405
Freguency (MHz)
dites no. i dm Chmmber Imt= no. H—.=
Iis. / Ant. @ dm 2012 3115 [45B80) Ant. pol. @ VERTICAL
Limit » FCC PART 15C FPELK
Env., / Ina. 1 23%C/E4% Engineer & Leo-Li
EUT :+ SHE7OOO
Power gupply @ DC 3.7W
Test mode : O-DP3E Z40iMH=z Tx
n/N :
Ant. Canle imp. Emis=sion
Freq. Faccor lLo=s Faccor PResading Lewsl Limits= Msrgin Bemark
|HH=) [dEB/m) [N=1=3] | B} | dB i) (ABuV/m)  (dBuW/m| (dE)
1 2333.940 26,349 5.90 35,92 iv.52 ii.549 54.00 Z0.16 Iverage
2 2333.D40 26,34 .90 3E5.D2 16,62 43.00 74.00 21.00 Peak
3 2390.000 285.70 £.00 3E5.D92 36.04 ji.e2 54,00 21.18 Average
4 Z390.000 246.70 G.00 35.9z 45,20 41.36 74.00 JEz.0z2 Feak
5 Z400.000 26,76 6.02 35.92 44,45 41.349 54.00 la.66 Average
& 2400.000 26.76 f.02 3502 3. 64 Eo.50 74 .00 23 .80 Peak
7 2402.340 26.77 £.02 3E5.D92 7E.12 72.99 54,00 -15.99 Iverage
o Z402.340 26.77 g.02 35.92 853,27 Gi.14 74.00 —0.14 Feak
Remark=:
1. Emiz=sion Level= lntenna Faotor + Cskble Logs -wmp Fsctor 4+ Beading.
2. The cwmission lewvels that mre Z0d4dB below the officgisl limit are not reporkted,
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Product Service
Band edge compliance of RF emissions

Lower edge peak Plot:

Horizontal:
Lewvel (dBuvim) Date: 2013-01-23
120
a
FCC FORET 150
&0
| FCC PART 1
4 ¢
ET TP SN AL 00 FF P RN, WERH FIOEEE e, T T e N T I Lo B
1
0231ﬂ 2320, 2348. 2367. 2396, 2405
Frequency (MHz)
Slte no. ¢ dm Chember Diacs no, HaA 1]
Dis. & Ant. @ 3m 2012 3115 [4560) Ant. pol. : HORIZCWTAL
Limit : FCO PART 1EC ©PELY
Env. / Ina. @ 23*C/54% Eagineer : Leo-Li
EUT : AHETOOO
Power supply @ DE 3.7
Teat rwaode 1 8-DP3E EZ40ZMH= Tx
/N H
int. Cable imp. Emi==sion
Freg. Faccor lLosa Factor Reading Lewsl Litdita Msrgin PRemark
| HHz) (B m) [ ab) | dlb) | ATui) (ABuVSm)  (dBuV/m| ()
1 2344 575 26.41 5.92 35092 17,28 13,69 54 .00 20.31 hrerange
2 2344.575 I16.41 5.92 3E5.B82 45,342 42,35 74.00 31.15 Peak
3 2390.000 ZG.70 §.00 35.92 15.38 1z.1e 54.00 21.84 Average
4 E390.000 Z6.70 G.00 35,92 14.5% 41.32 74.00 3E.48 Feak
53 Z400.000  Z6.TV6 6.02 35.92 5Z.35 43.21 54.00 4.79 bverange
& 2400.000 26.76E f.02 35,92 E1.51 Ea.37% 74 .00 15,63 Peak
7 24902.340 2E.77 g.02 3E5.D92 21.19 g21.06 Ed.00 -27.06 hverage
B 24902.340 I6.77 .02 35.92 93.34 o0.21 74.00 -15.21 Feak
EEmAarks:
1. Emizsion Lewel= Lntenna Factor + Casble Logs -iwmp Fsctor 4+ Reading.
2. The cmission levels that ore Z20dB below che offigisl]l limit are not reported,
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Band edge compliance of RF emissions

Upper edge peak Plot:

Vertical:

Level {dBulfim;
20

Product Service

Date: 2013-01-23

FCCPART 15C PEAK

FCC PART 15C A

024?? 2483.6 2490.2 2496.8 25004 2510
Frequency (MHz)

Si1te wo. * dm Chamber hiats no. = 13

Iiz. / int. rdm 2012 3115 |45B0) int. pol. @ VERTICAL

Limit FCC PANT 15C TFEALE

Env. / Ins. : 23%C/54% Ingineer : Leo-Li

EUT : SHEVOOOD

Power supply @ DI 3.7V

Teac wade : B-DPSE Z490MH=z T=x

/N

ANT. Canle  Lwp. Emi=s=ion

Freg. Faccor Loss Faccor Beading Lewsl Liwit= Msrgin Bemark

| MH=) 1B ) [dB) | LB} | AB WY 1ABuY m)  (dBuW/m|  (dE)
1 £479.,904 IV.E7 6.15 35.89=2 FE.17T TA.EBT 5%.00 -21.67 brerage
2 Z479.004 27.27 £.15 3E5.82 57.33 24.33 73,00 -10.893 Fealk
3 2483.500 27.29 E.1& 3E5.D02 35.43 33.01 Ed.00 20.99 Arerage
4 Z4G63.300 I7.:E9 6.1 35.59z2 44, 64 4z.17 74.00 31.483 Feak
3 £4986.405 Z7.31 f.16 35,92 iv.33 3i4.93 5%.00 12.07 Lerage
& 2486.40E 27.31 .16 35.082 45 54 44._09 74._00 29.91 Fealk
7 2E00.DO00  27.d0 .19 3E.D03 36.08 33.72 Ed.00 20.28 Irerage
B 500,000 Z7.40 .12 35.23 45.22 4% .30 74.00 31.12 Feak

Eemark=:

1. Emizzion Lewel= Antenna Faotor + Csbole Logs -Awp Factor + Beading.
2. The emission lewvels that amce Z0d0 belov che officiml] limit are not repocked,
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Band edge compliance of RF emissions

Upper edge peak Plot:

Product Service

Horizontal:
Level (dBu'fimy) Date: 2013-01-23
20
2
FFCTMRT[EC PERK
60
FCC PART 15C My
] |
\'u. PN PP oY RIS SRSE W IPAPA: TSSOy RIS PP
A T
DEd?? 24836 24902 2496.8 25004 2510
Frequency (MHz)
Site na. = At Chamber hiat= no. = 14
Ii=. / int. dm 2012 3115 |45B0) lnt. pol. HoORILZCHTLL
Limit FCZ PART 15C TELK
Env. / In=s. : 23%C/543 Ingineer : Leo-Li
EUT SHE OO0
Power supply @ DC 3.0
Test wade 1 8-DPSE Z2480MHz T=x
n/N :
Ant, Canle Awp. Emission
Freg. Faccor loes= Faccor Peading Lewel Limits= Msrgin PBemark
| MH=) LB ) 1B | B | B (ABu ) (dBuW S w| (DB
1 £480.036 Z7.:27 .15 35.92 g3.7v0 gl.20 a4.00 27 .20 LeETrage
2 Z2480.03¢ 27.27 .15 35.52 Q.86 Q0.3e 74,00 -1&.36 Feak
3 Z4g3.500 27,29 .16 35.D02 3E.32 3d.2E5 Ed,00 21.1& Irerage
4 Z433.300 ZTV.E9 G.15 35.3Z 44,45 42.01 74.00 31.5%9 Feak
3 Z4F7.065 ZV.3Z 6.17 35.92 d¥.00 it.57 a4.00 1=.43 Ierage
& 2487 .06E 27.3% .17 35.82 45,17 43 .74 74 .00 A0.26 Feak
7 2E00.DO0 2. 40 £.19 35.03 3E5.15 33.11 Ed.00 20.89 Arerage
B z3oo.000 ET.40 6.1% 315.33 44,61 L.27 T74.00 31.73 Feak
Remarlk=:

1. Emizzion Lewel= Antennha Faotor + Cabrle Logs -iwmp Factor + Feading.
Z. The emission levels that mre Z0d0 below the officiml]l limit are not repocted,
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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 Leved (dBuimp Date: 2013-01-23
]
fat i n
FCC PART 15C] PEAK
60
| FCC PART 15C Ay
4 1
L T el e Ly (LB ety
0 2310 23304 235048 2371.2 23016 2412
Frequency (MHz)
Flte na. i dm Chatber acae no, @ EZ2
Di=. / int. @ dm 2012 3115 [45B0) Ant. pol. = VERTICAL
Limit : FCC PART 15C PELK
Env. / Ins. : 23*C/54% Engineer : Leo-Li
EUT : AHEBTOOO
Fower sunpply @ Do 3.7V
Tast wode : Hopping |GFEE)
MW :
hnt. Cable dmp. Emissdion
Freg. Faccor Loss Faccor Reading Lew=l Limits Margin Remark
| MHZ) (A5 o) (B | B | AG V) [(dEuV/m)  (QABUV/ml  (dE)
1 2387.724 1E.&8B g.00 35,92 37.09 313.8E5 Eda.00 20.15 Irerage
2 2387.724 I6.468 G.00 35,22 46.25 43.01 Ta.00 a0.99 Feak
3 E3S0.D00 I6.70 G.00 35,32 i4.37 il.75 54.00 ZE.ES Average
& Z350.000  ZA.70 G.O0 35,92 44.13 40.31 7400 35.09 Feak
5 2400.D000 IE.7E g.02 3L5.D2 Ie.02 311.94 Eda.00 21.06 Iverage
& 2400.000 IE.76 g.02 35,02 15.24 42,10 7d.00 z1.490 Peak
7 E405.064 IG.79 G.03 35,92 TE.15 75.08 5%.00 -21.05 bverage
B Z£405.069 Z26.73 B.03 35,92 G7.31 G4.21 T3.00 -10.£1 Feak
Remarka:
1. Ewiszion Lewecl=- Antenna Fastor + Cakele Loss —Awp Factor + Feadinog.
Z. The emission levels that are 2045 below che officisl]l Llimic are not repocced.
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Band edge compliance of RF emissions

Lower edge peak Plot:

Product Service

Horizontal:
LVl (dBuVIm Date: 2013-01-23
a
FCCPARTHSC PEAK
[+1]

| FCC PART 15¢

uEH1U 23304 23508 2371.2 23916 2412
Freguency {MHz}

S1T.Ee no. : dm Chsmber Dats no, HEA|

Ii=. / int. At 2012 3115 |45B0O) Ant. pol. HORTZOWTAL

Limit : FOO PART 1EC TFELE

Env. / Ins. @ 23*C/54% Engineer ;i Leo-Li

EOT : JHEVOOO

Power supply @ DC 3.7

Teac mwaode Hopping |GFRE)

. Fa ) :

Ant. Cable Lmp. Emission

Freg Faccor Loss Faccor Reading  Level Limits Margin REMAT K

| MHz) {ABAr)  (dE) | AE) | ABWT (AR ) (dBEu | (dE)
1 E363.754 I6.33 5.36 35.9z2 36.72 33.36 54.00 20.064 Average
2 Z23R3.V54 Z6.53F 5.96 35,92 45.35 4i.52 ¥4.00 31.458 Feak
3 2390.000 2E.70 £.00 35.092 35.E58 32.36 54.00 21.64 rerage
4 2390.000 I&.70 £.00 35,092 44,74 11,52 7d.00 32.48 Feak
3 Z400.000 Z6.TO 6.0z J5.9z2 45.93 45,72 54.00 11.E21 bverage
& Z400.000 Z6.76 .02 35.92 55,09 Al.35 74.00 22.05 Feak
7o 2409.14494  IR.B2 £.03% 35,02 HE.47 BL5.40 54.00 -31.40 hvrerarge
B 2409.144 2£.B2 £.03 3E5.D92 a7. 63 1,88 74,00 -20.54 Feak

FEemarks:

1. Emi==ion Lewel= lntenna Fa~vtor + Cakle Lo== -lwp Factor 4+ Heading.
2. The emi=zsion lewel= that are I0dE helow tche offimis]l limit sre not reported,

Report Number: 68.920.13.004.01
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Product Service
Band edge compliance of RF emissions

Upper edge peak Plot:

Vertical:
20 Lesel {dBulFim) Date: 2013-01-23
2
W
1
FCC PART 150 FPELK
G0
FCC PART 15C MY
l\_a b g
- x T
uﬂd?ﬂ 2974, 2486. 2404, 2502, 2510
Frequency (MHz)
dlte no. 1 dm Chamber DRCE 1o, : Z3
bi=. / imnt. = 3m 2012 3115 |[4580) Ant. pol. = WERTLZAL
Limit i FCC PART LEC PELE
Env. / Ins. @ 23%C7/549% Engineer : Leo-Li
EUT + SHE?OOO
Power supply @ D2 3.7V
Test mode : Hopping |GF3E)
n/N :
Ant. Cahble imp. Emi==sion
Freg. Factcor Looa Factor Reading Lew=l Limita Margin Remark
|HH=) [dB{m) [dB) | B | i) [dBuW/m) (dBu/m| (dE)
1 2480 000 27,27 A.15 55.0z 20._56 TE_06 54._00 -24 06 Irrerage
2 Z2480.000 27,27 £.15 3E5.02 20,72 27.22 74,00 -13.22 Faak
3 24831.500 z2v.29 F.15 35.92 315.65 13.18 54.00 zZ0.8z Average
1 zZ453.300 ZT.ED f.l16 35.92z 14.51 45.34 Tg.00 Jl.ag6 Feak
5 Z2488.000 27,32 B.17 35.892 i6.05 33.65 5%.00 20,35 Irerage
& Z2483.000 27,32 g.17 35,82 46.37 43.94 T4.00 20.06 Paak
Too2500.000 27,40 f.12 35,93 17.21 14.97 54.00 12.17 Averages
B zZ500.000 27.40 .15 35.83 14.41 45.07 T4.00 31.51 Feak
Femark=:
1. Emission Lewel- Antenna Faotaor + Cakble Loss —hlwp Factor + Beading.
Z. The emission levels that mre 2045 below Che offipisl Llmic sre nOC reporced,
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Product Service
Band edge compliance of RF emissions

Upper edge peak Plot:

Horizontal:
0 Level (dBu'/imi Date: 2013-01-23
2
[t T ]
FCCFART 15C PERK
60
FCC PART 15C Ay
\ugmmmwmawmww
i T
0 2470 2478. 2486, 2494, 2502, 2510
Frequency (MH?)
Zite no. : dm Chsmber Iats no. T ZE
Iiz. / Aint. P odm 2012 3115 |45B0) Ant., pol. : HORIZCNTLL
Limic : FCC PRRT L5C FELK
Enw. F In=. = A3 ACSEax Fngineer = Leo-Li
EUT : SHEB?OOO
Power gupply @ IS 3.7V
TesC made : Hopping |[S5-DP3E)
/N H
Ant. Cable iwmp. Emi==ion
Freg. Faccor  Losos Faccor Reading Lewsl Limmits Margin BRemark
| HHZ) [ o) [dB) | dE]1 | QD) [ABuW/m)  (dBuW/m|  (dE)
1 z47a.B30 27.27 £.15 3L5.B92 80.77 78027 54.00 -24.27 Isrerage
2 24979.B20 2V.2Y .15 35.92 89,23 a7.43 T4.00 -13.43 Feak
3 E483.300 ZV.:E9 6.16 35.92 J6.23 ii.T6 54.00 Z0.E24 Lerage
4 243,500 27249 E.16 35 92 45,39 47 .92 7400 31.08 Feak
5 2483.520 2I7.30 g.1g 3L5.D2 37.59 3E5.132 54.00 12.497 Irerage
4 2483.530 27.30 G.1& 35.92 15,76 14.30 74.00 22.70 Feak
T EZ300.000  ZV.40 6.1 35.93 Ji5.11 JLLTT 54.00 E1.23 Lyerage
B Z5oo.p0oo 27,40 E.19 35,03 44 27 41.93 7400 32.07 Feak
Femarks:
1. Emission Level= Ancenna Factor + Cable Loss —Amp Fectorl + Feadlrd.
2. The emi==ion lewel= that are 20dE khelow the offici=sl limit are 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 (dBufim) Date: 2013-01-23
FCC PART 15C PEAKS
&0
| FCC PART 150 Ay
2 4
PRSPPI VI TSR WS ERUTIE AN L A SRR AT SRR LRI TR
A ]
l]21?|1l:| 2330, 23450, 2370, 2390, 2410
Frequency (MHz)
Site no. dw Chamber hats no. o
Iia. / int. dm 2012 2115 |45BO) Ant. pol. @ WERTICAL
Limit FZCT PART 15C FELE
Env. / Ins. 23%C/ 54 Ingineer Leo-Li
EUT * SHEYOOO
Power supply @ DI 3.7V
Test wode Hopping |8-DPZH)
/N
Ant. Cable dmp. Emi==ion
Fremg. Faccor Losa Faccor Reading Lew=l Limita Margin PRemark
| HHz) {elB /) [ db) | d ) | B (dBuV/m)  (dBuW/m| (dE)
1 2379.200 ZE.&3 E.98 35.B2 i8.18 34.37 E4.00 19.13 Iverages
2 2379.200 2G.53 5.28 35.02 47,34 44.03 74.00 29.97 Foak
3 &2390.000 Z4.70 G.00 35.32 i3.01 iL.ve 54.00 ZE.21 Average
4 E390.000 Zf.7O0 G.00 35.32 44.17 40.35 T4.00 33.05 Feak
3 £400.000 Z6.76 B.02 35.592 37.03 33.82 54.00 Z0.11 Lrerage
& £400.000 Z6.76 B.02 35.592 46,13 43.05 T4.00 30.55 Feak
7 Z2409.8B00 26.BZ B.O3 35,82 67 .85 64.51 54 .00 -10.81 Irerarme
B 2409.B00 ZE.B2 E.03 35.D02 77.03 73.98 7d.00 0.0 Faak
EEMarks:

1. Emizsion Lewel= lntenna Faotor + Csble Lo=s -Awmp Fsctor 4+ BEeading.
2. The cmission levels that onre Z0dAB below che officisl]l limit are not repocted,
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Band edge compliance of RF emissions

Lower edge peak Plot:
Horizontal:

Product Service

20 Level (dBu'fimj Date: 2013-01-23
b
]
FCC FART 1!::2“
b0 HCOC PART 150 iy
i I"’“""V‘"’"\"‘!-
VRPN LA FESERTTY | T IR PP RTCPR I SR IE L o R S L e Rty
0 2310 2330. 2350. 2370, 2390. 2410
Freguency (MHz)
dlte na. 1 dm Chember Dacs no. Z25
bis. F int. K 2012 3115 |[45B80) Ant. pol. HORLZCWTAL
Limitc : FoC PART 15C FELE
Env. ¢ Ins. @ 23*C/54% Engincer Leo-Li
EUT : SHBVOOO
Power supply @ DE 3.70W
Te=t wade Hopping |2-DP2K)
/N
AnNt. Cable  Emp. Emission
Frerm. Faccor  los=s= Faccor Reading  Lew=l Limits= M=roin Hemark
| IH=) (dEB/ m) [ dB) | dE]) | dABuiT) (dBuV/m)  (dBuW/m| (dE)
1 Z2345.800 Z6.31 5.94 35,892 Av.43 33.90 5%4.00 Z0.10 rerage
2 2Z45.BO0 zg6.21 L.92 3L.02 16,53 43 .08 7d.00 30.95 Feak
3 2390.D00 Z6.70 .00 35.52 11.78 31.54 51.00 ZZ.406 Arerages
4 Z390.D00 Z46.70 .00 35.9z 43.92 40.7F0 T4.00 33.30 Feak
5 Z2400.000 26.7E B.O2 35,02 4519 4% 05 B4 00 11.95 rerarms
& 2400.D000 Z6.7E B.02 35,0532 E1.35 E1.21 7id.00 22.79 Feak
T Z407.D000 Z6.00 o.03 353.5z2 gl.43 TH.35S at.00 -24.35 Average
B Z=207.000 Z6.G0 .03 33.%9z2 20.80 [S=h Ti.00 -13.31 Feak
Remarks:

1.

Emiz=ion Level= Antenna Factor + Cable Loss -Amp Factor + BEeading.

Z. The emisgsion lewels that are Z0d4E Delow che officisl Limlt 8re noC repocced,
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Jiangsu TUV Product Service Ltd. — Shenzhen Branch

Page 27 of 66

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
Band edge compliance of RF emissions

Upper edge peak Plot:

Vertical:
Level (dBuirm) Date: 2013-01-23
120
Z - .
Lt m e e T, FCC PARET 150 FPELR
1
50
| FCC PART 15C AW
4 ? %ﬂw¢+JM#HmAVnamw~J4p
e T IR e PP
4 ¥
uﬂd?ﬂ 2478, 2486, 2494, 2502 2510
Frequency (MHz)
Adlite no. i Jm Chemiber Dmt=m no. zZh
Ii=s. / Ant. HID 2012 3115 [45B80) Ant. pol. @ VERTICAL
Limitc : FoC PART 15C PELE
Enwv. / Ins. 2A*C/E49% Engineer Leo-Li
ETT : JHEVOOO
Power supply @ DE 3.7
Teat mwade Hopping |2-DP2H)
n/N
int. Canle  Lmp. Fmi=sion
Freq. Faccor Loza Faccor Reading Lews=l Limita Masrgin Bemark
| M=) (AB/ m) [ db) =Ryl | LEaW) (B /m)  (dBuW/m| (dE)
1 2480.020 27027 R.15 3L5.082 017 |3 R4 .00 -13 .67 Drerares
2 2480.030 27.27 B.15 3E5.52 TR.33 TE.E3 7id.00 -2 .33 Feak
I3 24983.500 27.29 B.18 35.52 35.11 Iz.97 5i1.00 21.03 Arerages
4 Z453.500 ZIT.E9 6.16 35.5z2 44,60 4,13 T4.00 31.487 Feak
S Z2498Z.600  ZV.35 p.17  35.89=2 d6.73 d4.38 ad.00 19.64 Irerage
& Z4092.800 7,35 .17 35.BZ 415,924 43, 54 74.00 30.46 Feak
7 Z2R00.0o00 27.d0 .19 3E.D53 3E.E3 33.19 Ed.00 20.491 Irrerage
B =300.000 Z7.40 p.1% 35.593 11.03 4L.33 T4.00 J1.635 Feak
Remark=:

1. Emission Level= hntenna Faotor + Csble Logs -Awmp Fsctor 4+ Beading.
2. The emission levels that ore Z20dB below che offigicl]l Limit are not reporcbed,
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Band edge compliance of RF emissions

Upper edge peak Plot:

Horizontal:
20 Level {dBu'fimj Date: 2013-01-23
2
o e T T A ]
FCCPART 15C PEAK
60
FCC PART 15C AW
\h5#whmmv*nwﬁwm%fwMdﬂh#4ﬂwwwnunjlﬁmﬁwﬁﬁﬂwﬂﬂmﬁMhhmw
j b3
DEd?ﬂ 2478, 2486. 2494, 2502. 2510
Fregquency (MHz)
S5ite no. : Am Chamber hats no. L
Diz. / int. : 3m 2012 3115 |4E5BO) int. pol. @ HORIZCWTIL
Limit i FCOT PART 15C FELE
Env. / Ins. & Z23%C/549% Engineer @ Leo-Li
EUT : SHEBVOOO
Power supply @ D2 3.7V
Teot waode i Hopping |8-DPSH)
n/N :
Ant. Canle L. Emizsion
Freg. Faccor Loes= Faccor Peading Lewsl Limits= Msrgin Bemark
| HH=) (B m) (B | B} | ABukT) (B m)  (dBuW/m|  (dE)
1 Z479.B30 ZT.E7 .15 35.82 a0.77 TE.ZT 54.00 -Z4.27 Lrerage
2 2479.B20 27.27 £.15 3L5.02 80.93 87.43 74.00 -13.43 Feak
3 2483.500 27.:29 g.16 dE.D2 16.23 33.7E 54,00 20.24 Arerage
4 E483.300 I7.z29 G.16 35.9z2 45.32 4z .32 74.00 31.406 Feak
5 Z483.630 2 Z7.30 f.16 35,92 iv.5= 35,13 54.00 1&5.87 Lyerage
& 2483.4630 27.30 f.16 435.82 45,76 44_30 74.00 29.70 Feak
7 2E00.poO0 27.40 £.19 3E.D03 3E.11 32.77 54,00 21.23 Irerage
B &300.000 I7.40 6.1% 35.93 14.27 41.33 T4.00 .47 Feak
Remark=:
1. Emigsion Lewel= Antenna Faotor + Csbole Logs -Awp Factor 4+ Beading.
Z. The emission levels that mre Z0d0 below che officisl Llimit are not repockbed,
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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
# Agilent Peak Search
MNext Peak
Next Pk Right
Next Pk Left
1
L)
..u,-.'-.-.,_J;J»,.I'.J.J»LJl-'l-.-.b.'k#-.k«bllnn...,--4.-.v-...x.-.4-.w AT T N~ Min Search
Pk-Pk Search
Mkr 3 CF
More
1 of 2
w Agilent Display
11 dBm #Atten | ; Full Screen
T
Display Line
-16.87 dBm
On 0ff
Limits»
Active Fetn
Position»
Eottom
Titler
Preferencesr
Copyright 2000-2005 Agilent Technologies
Report Number: 68.920.13.004.01 Page 34 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

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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Spurious radiated emissions for transmitter and receiver
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Product Service

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
68.800 11.05 0.69 - 2.7 14.44 Vertical
63.950 11.99 0.69 - 9.54 22.22 Horizontal
4804.000 32.47 8.67 35.72 45.67 51.09 Vertical
4804.000 32.47 8.67 35.72 44.75 50.17 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 45.37 51.06 Vertical
4882.000 32.64 8.74 35.69 4471 50.40 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 46.28 52.24 Vertical
4960.000 32.81 8.81 35.66 44.79 50.75 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
40

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
Frequency Factor Loss Eactor Reading Level Polarization
MHz dB/m dB dB dBuVv dBuV/m
80.440 9.3 0.76 - 4.62 14.68 Vertical
163.860 13.77 0.99 - 3.19 17.95 Horizontal
4804.000 32.47 8.67 35.72 45.23 50.65 Vertical
4804.000 32.47 8.67 35.72 44.98 50.40 Horizontal
Bluetooth Mode 8-DPSK Modulation 2441MHz Test Result
Antenna Cable Amp. . Emission N
Frequency Factor Loss Factor Reading Level Polarization
MHz dB/m dB dB dBuV dBuV/m
4882.000 32.64 8.74 35.69 45.36 51.05 Vertical
4882.000 32.64 8.74 35.69 44.27 49.96 Horizontal
Bluetooth Mode 8-DPSK Modulation 2480MHz Test Result
Antenna Cable Amp. . Emission N
Frequency Factor Loss Factor Reading Level Polarization
MHz dB/m dB dB dBuV dBuV/m
4960.000 32.81 8.81 35.66 45.28 51.24 Vertical
4960.000 32.81 8.81 35.66 44.35 50.31 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)
(2) Data of measurement within this frequency range shown “-”

&

Product Service

Limit Detector Resul
dBpVim
40 QP Pass
43.5 QP Pass
74.0 PK Pass
74.0 PK Pass
Limit Detector Resu
dBpV/im
74 PK Pass
74 PK Pass
Limit Detector Resu
dBpV/im
74.0 PK Pass
74.0 PK Pass

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 - 4.56 29.48 Vertical 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 1109.0 967.3581 - Pass
2441 1080.0 949.6572 - Pass
2480 1098.0 959.7521 - Pass

- Agilent Trace

Ch Freq 2402 GHz Trig Free|, 1'%
Decupied Bandwidth ]
Center 2422000000 GHz e Write
Max Hold
T A Min Hold
View
Occupied Bandwidth Occ BH % Pur Blank
967.3581 kHz x dB
Transmit Freq Error 1“?{92

% dB Bandwidth 1.1
File Operation $tatus, A:\SCREN®40.6IF file saved

: Agllent Trace
Ch Freq 2.441 GHz Trig Free | | ) Tracg
Occupied Bandwidth _- I~
Center 2.441000000 GHz Clear Hrite
Max Hold
t Pl T Min Hold
Wiew
Occupied Bandwidth Occ BH % Pur Blank
949.6572 kHz x dB -
Transmit Freq Error 1 1H(D)fr3

% dB Bandwidth 1.888 MHz
File Operation Status, A:\SCREND41.6IF file saved
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20 dB bandwidth and 99% Occupied Bandwidth

- Agilent | Trace

Ch Freq 2.4 GHz Trig Free 5 Trac%

Occupied Bandwidth -

Center 2.480000000 GHz AT

Max Hold

Min Hold

View

Occupied Bandwidth Occ BH % Pur Blank

959.7521 kHz % dB
Transmit Freq Error : 1H°Fre2
% dB Bandwidth .
File Operation Status. A ENB42.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 1342.0 1197.0 -- Pass
2441 1342.0 1197.3 -- Pass
2480 1343.0 1199.6 -- Pass
Trace
Ch Freq 2.402 GHz Trig Free| | . Trac%
Occupied Bandwidth ]
Center 2.402000000 GHz IR
Max Hold
Min Hold
View
#JBK 10
Occupied Bandwidth Occ BN % Pur Blank
1.1970 Mz X dB 2000 dB I
Transmit Freq Error z 1“?{92

% dB Bandwuidth
File Operation Status. A:\SCRENQ45.GIF file saved

: Agllent Trace
Ch Freq 2.441 GHz Trig Free|, 1'%
Ocoupied Bandwidth _- I~
Center 2.441080000 GHz Cloar irite
Max Hold
Min Hold
View
3 3 o =
Occupied Bandwidth Occ BN % Pur Blank
1.1973 MHz x dB =
Transmit Freq Error 1“‘;{2

% dB Bandwuidth 1.342 M
File Operation Status. A:\SCRENO44.GIF file saved
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20 dB bandwidth and 99% Occupied Bandwidth

- Agilent | Trace

Ch Freq 2.4 GHz Trig Free ? Tracg

Occupied Bandwidth -

Center 2.480000000 GHz Clear Hrite

Max Hold

Min Hold

View

Occupied Bandwidth Occ BH % Pur Blank

1.1996 MHz % dB
Transmit Freq Error 51 1Hofre2
% dB Bandwidth 1.343 0
File Operation Status, A:\SCREND43.6IF 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 1322.0 1177.8 -- Pass
2441 1337.0 1188.3 -- Pass
2480 1327.0 1188.9 -- Pass
- Agilent Trace
Ch Freq 2.402 GHz Trig Froe| | 2 Trac%
Occupied Bandwidth I
Center 2.402000000 GHz e IS
Max Hold
Min Hold
View
W 30 k #BH 100 kHz 2 ms (601 pts) |g
Occupied Bandwidth Occ BH % Pur Blank
1.1778 MHz % db r
Transmit Freq Error 3.529 1“‘;{3

% dB Bandwuidth
File Operation Status, A:\SCRENO46.6IF file saved

Trace
Ch Freq 2.441 GHz Trig Free| ) Tracg
Occupied Bandwidth ]
Center 2.441000000 EHz Clear Hrite
Max Hold
Min Hold
Yiew
BN :
Occupied Bandwidth Occ BH % Pur Blank
1.1883 MHz x dB

Transmit Freq Error 1 1Mo]cre2

% dB Bandwidth 1 . o

File Operation Status, A: ENO47.6IF file saved
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20 dB bandwidth and 99% Occupied Bandwidth

- Agilent | Trace

Ch Freq 2.4 GHz Trig Free ? Tracg

Occupied Bandwidth -

Center 2.480000000 GHz Clear Hrite

Max Hold

Min Hold

View

Occupied Bandwidth Occ BH % Pur Eliile

1.1889 MHz % dB
Transmit Freq Error  11.224 | 1Hofre2
% dB Bandwidth 1.327 M 0
File Operation $tatus. A END48.GIF file saved
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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
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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 2 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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Number of hopping frequencies

Test result:

Result
Pass

Number of hopping frequencies
79

| Marker

Select Marker
1 2 3 4

- Agilent

Al

T |1I II|| i

rl
| || |J ll I |I ||J| ll'l I

|||f|l
||i l

AR i |||]

T
ull || |I|I

|| |'| I' |I'.
nu,-|“h MHIHU U |M| Normal

Delta

flih

|.|..U|M
|h AR a

Ref

Delta Pair
racking Ref)
a

# Il.lI El H S pan

Span Pair
Center

Off

More
1 of 2

| Marker

Select Marker

£ Agilent

B

[1“ '\l

f 11 dBm #Atte

|'|'||"|If||'| R

Nl l"""nl”"'n"

{ .r|1~n
|||||||| I "

||||||I| i |
A

| || |||| |“I

| Ir||| ||HII |II | '

I i it i N

i
| Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair

Span Center

Off

More
1 of 2
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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

Dwell time
The maximum dwell time shall be 0,4 s.
Bluetooth Mode GFSK Modulation:
Test Result

Mode Reading Test Result Limit Result
(1s) (ms) (ms)
DH1 433.3 139.66 <400 Pass
DH3 1697 257.400 <400 Pass
DH5 2942 241.714 <400 Pass
- Agilent Trace
1 dBm #hAtte ) 1 2Tracg
Clear Hrite
Max Hold
‘ ‘ | View
| “ |’ ’M ‘ M N‘ | ” '“ ” ﬂ |l | “l N \\ '
! o Blank
o an More
W 108 k #UBH 160 kHz s (601 Lof 2
# Marker
Select Marker
1 2 3 4
I"F-Il"lu,l'"l || o |'F|.|Fi"'| ’ L
‘I F ‘||‘|H\||"|’IF'|,| j ' L - Normal
‘ I ‘I ‘ Delta
| Delta Pair
{Tracking Ref)
‘ _Rmc A
Span Pair
Span Center
Y | Off
I"I 'J|" |"-|"|‘, ‘“rll,q' i |
'rll“il ’“*"r 'L,su-"'dll? More
; #UBH 100 kHz - s 1of2
DH1
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Dwell Time

- Agilent Marker

ftte Select Marker

Normal

Delta

Delta Pair
{Tracking Ref)

! JU ! .J, e L‘ \ J;L{JJI["L, MH“ |

Span Center

Off

More
1of 2

Trig

Free Run

A
) h

I-l‘rw

Video

Line

Ext Front
(Ext Trig In)
1.56 ¥

Ext Rear

{Trigger In)
1.56 Y

RF Burst
{IF Wideband)

More
1 of 2
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Dwell Time
- Agilent Marker
e Select Mark
tl dBm At B i = 92" gr ez
Normal
Delta
‘ i Delta Pair
(Tracking Ref)
‘ ‘ / ‘ ’ l ﬂ | _Ref a
’ AL
’I h ‘ LN U‘ ll JM “‘. L ‘” |,*1'Ju1 'HL!\I JJ LH J ﬁu J‘ u ml uluJLl u‘ L,. -Span Lenter
Off
More
BH VBH 100 kHz L of 2
File Operation Status. A:\SCREN309.GIF file saved
- Agilent Trig
a Mkrl B
il dBm ] Free Run
“' I e L Video
Line
| Ext Front
(Ext Trig In)
N 1.56 Y
Ext Rear
{Trigger In)
K 1.56 Y
RF Burst
(IF Wideband)
z - More
K YEH rd 5 ms ] 1of 2
DH5
Note:
A period time=79x0.4(s)=31.6(s)
DH1 time slot= 51(times)/5(s) *433.3 (us) *31.6(s)= 139.66 (ms)
DH3 time slot= 24(times)/5(s) *1697 (us) *31.6(s)= 257.400(ms)
DH5 time slot= 13(times)/5(s) *2942 (us) *31.6(s)= 241.714 (ms)
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Dwell Time

Bluetooth Mode 1/4-DQPSK Modulation:

Mode Reading Test Result Limit Result
(D) (ms) (ms)
DH1 440 130.697 <400 Pass
DH3 1693 267.494 <400 Pass
DH5 2967 318.774 <400 Pass
= Agilent Marker
B . ; Select Marker
1 2 3 4
; Normal
Delta
i | Delta Pair
“ \ ’ ” ‘ l ‘ l (Tracking Ref)
_Rmc A
Hl M ‘H ’l J\ R
.. ‘| J l Ll ||_| T L J J '\ u,“- ij.] Jl | _Span Center
Off
More
! " 1 of 2
3 Agilent Trig
a Mkrl [
Free Run
||u'| Video
||'| 1y '
‘\ w i
| Line
Ext Front
(Ext Trig In)
1.56 Y
Ext Rear
(Trigger In)
1.56 ¥
i |
lrr ll |J|'| ]Inq‘r] ll |\ ulul LI| |\r| F"| (IF rf'll-l-deBt!Ja';zg
More
! JBH 108 Kiiz _ o ot 1 of 2
DH1
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Dwell Time
3 Agilent Marker
Select Marker

Normal

Delta

(v o

u’u I

Off

More
1 of 2

Trig

Free Run

Video

Line

Ext Front
{(Ext Trig In)
1.56 ¥

Ext Rear

{Trigger In)
1.56 Y

RF Burst
{IF Wideband)

More
1 of 2
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Dwell Time

s Agilent Sweep

Sweep Time
5.608 s

dBm #Atten dB

Sweep
Single Cant

" Jﬂ 'u M uﬂ, M ﬁ i JLJ, NLM Mt -

61

Trig

Free Run
Video

Line

Ext Front
(Ext Trig In)
1.56 ¥

Ext Rear

{Trigger In)
1.56 Y

RF Burst
\r {IF Wideband)

More
1 of 2

Unable to save file
DH5

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

DH1 time slot= 47(times)/5(s) *440(us) *31.6(s)= 130.697(ms)
DH3 time slot= 25(times)/5(s) *1693 (us) *31.6(s)= 267.494(ms)
DH5 time slot= 17(times)/5(s) *2967 (us) *31.6(s)=318.774 (ms)
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Bluetooth Mode 8-DPSK Modulation:

Test Result
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a Mkrl

|r II'.I'|I|['|I e
| ‘ FII] |rl J '1] IJ-||I|,‘|
i

am
‘|||

f
LII JI[,."Ill|l‘|ll|| “

o

1/ i I"I,|‘|

' || 1k
I\l

W1

#\BH 180

Mode Reading Test Result Limit Result
(Us) (ms) (ms)
DH1 436.7 140.757 <400 Pass
DH3 1720 271.760 <400 Pass
DH5 2967 356.277 < 400 Pass
3 Agilent Sweep

Sweep Time

0.088 s

Sweep

Single Cont

Gate

On 0

Gate Setupr

Points
6a1

Trig

Free Run
Video

Line

Ext Front
{(Ext Trig In)
1.56 ¥

Ext Rear
{Trigger In)
1.56 Y

RF Burst
{IF Wideband)

More
1 of 2
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Dwell Time

- Agilent Marker

Select Marker

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1of 2

Trig

Free Run
Video

Line

Ext Front
(Ext Trig In)
1.56 ¥

Ext Rear

{Trigger In)
1.56 Y

RF Burst
1}|'"‘ l]r (IF Hideband)
|

|
T

More
1 of 2
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Dwell Time
- Agilent Marker
B Select Marker
Normal
Delta
| Delta Pair
{Tracking Ref)
‘ | ‘ | ‘ ‘ _Relc &
. ‘ Span Pair
ITIRREAL R
L"” EJ‘J JH, 1“4 ‘J'L dhu i\l ]J.L ‘PN'IHM ﬂ h Off
More
1of 2
Marker
Select Marker
1 2 3 4
Normal
Delta
i Delta Pair
{Tracking Ref)
_Relc A
Span Pair
Span Center
Off
More
#UBH 188 kHz ] Lof e
DH5
Note:
A period time=79x0.4(s)=31.6(s)
DH1 time slot= 51(times)/5(s) *436.7(us) *31.6(s)= 140.757(ms)
DH3 time slot= 25(times)/5(s) *1720 (us) *31.6(s)=271.760(ms)
DH5 time slot= 19(times)/5(s) *2967 (us) *31.6(s)=356.277 (ms)
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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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