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FCC - TEST REPORT

Report Number : 68.920.13.004.02 Date of Issue: 20 January 2014

Model : SHB7150, SHB7150/XX, SHB7150YY/XX (XX=00 to 99 for
marketing purpose representing different countries, YY=AA
to ZZ for different color)

Product Type . Bluetooth headset
Applicant :  WOOX Innovations Limited
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, GuangDong, People’s Republic of China.

Test Result : M Positive O Negative

Total pages including
Appendices . 65

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch is a subcontractor to TUV SUD Product Service GmbH according to the principles outlined in
ISO 17025.

TUV SUD Certification and Testing (China) Co., 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. TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch shall have no
liability for any deductions, inferences or generalizations drawn by the client or others from TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen
Branchissued 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:  TUV SUD Certification and Testing (China) Co., 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:

Options and accessories:

Rating:

RF Transmission Frequency:

No. of Operated Channel:
Modulation:

Duty Cycle:

Antenna Type:

Antenna Gain:

Description of the EUT:

Bluetooth headset

SHB7150

2AANU-SHB7150

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, 8DPSK

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) S/N(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
10-1-2013 Edition Subpart C - Intentional Radiators

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

Test Condition Pages | Test Site | Test Result
§15.207 Conducted emission AC power port 9 Site 2 Pass
815.247 (b) (2) Conducted peak output power 12 Site 2 Pass
§15.247(d) Band edge compliance of RF 13 Site 2 Pass
emissions
815.247(d) Spurious RF conducted emissions 30 Site 2 Pass
815.247(d) & 815.209 | Spurious radiated emissions for 40 Site 2 Pass
transmitter
815.247(a)(2) 6dB bandwidth* Not
Applicable
§15.247(e) Power spectral density* Not
Applicable
8§15.247(a)(1) 20dB bandwidth and 99% Occupied 43 Site 2 Pass
Bandwidth
8§15.247(a)(1) Carrier frequency separation 50 Site 2 Pass
815.247(a)(1)(iii) Number of hopping frequencies 52 Site 2 Pass
815.247(a)(1)(iii) Dwell Time 54 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: 2AANU-SHB7150 complies with Section
15.207, 15.209, 15.247 of the FCC Part 15, Subpart C Rules.

The only difference between SHB7150, SHB7150/XX and SHB7150YY/XX (XX=00 to 99 for
marketing purpose representing different countries, YY=AA to ZZ for different color) lies only in

their model name and outlook colour, so the full EMC tests were applied on SHB7150, other
model are deemed to fulfill relevant EMC 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 13, 2014
Testing Start Date: January 15, 2013
Testing End Date: January 20, 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
N
7.2 Radiated test setups
Semi-Anechoic Chamber
Computer
_ Im _
I | | ‘ | ‘ ‘ Pre-Amplifier ——
[ ——] Trntable
Ground Plane
Receiver
7.3 Conducted RF test setups
Measuring 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 EMIl test receiver is used to test the emissions from both sides of AC line

Limit
According to §15.207, 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 : SHB7150
Operating Condition  : Charging and transmitting, DC 5V from PC USB Port
Test Specification . Power Line, Live
Comment : AC 120V/60Hz
0 Level (dBuv)
FCCPART 15 B
FCC PART 15 B {AYG)
I
40
D.15 2 5 1 2 5 10 20 30
Trace: {Discrete) Frequency (MHz)
LISH Cable Emi==sion
i [a] Freg Factor Loss Reading Lewvel Limits Margin ERemark
{MHz) {dE) {dE) {dBuV) {dBuV) {dBuV) {dE)
1 0.15400 0.19 0.14 42,31 42, 64 65.78 23.14 oF
2 7.976 0.40 0.16 36.00 36.56 60,00 23 .44 oF

Remarks: 1.Emission Lewvel=LISN Factor+Cable Loss+Reading.
2.If the average liwmit is mwet when useing a quasi-peak detector.
the EUT shall be deemwed to meet both limits and weasurement
With average detector 1 unnecessSary.
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Conducted Emission

Product Type . Bluetooth Headset
M/N : SHB7150
Operating Condition  : Charging and transmitting, DC 5V from PC USB Port
Test Specification . Power Line, Neutral
Comment : AC 120V/60Hz
0 Level (dBuv)
FCC PART 15B
FCC PART 15 B (AVG)
40
u.15 2 b 1 2 5 10 20 30
Trace: (Discrete) Frequency (MHz)
LT3N Cahle Emission
Lo Freqg Factor Lozss= Feading Level Limits Margin ERemark
[MH=z) [dE] [dE] [ABuV) [ABuV) [dABuW) [dE]
1 0.15000 o.z21 0.14 38.90 39.25 66.00 Z6.75 Qo
2 70333 0.40 0.16 33.70 3d.26 &0.00 25.74 Qo

Remarks: 1.Emission Lewel=LISN Factor+Cable Loss+Reading.
2.If the average limit iz met when useing & quasi-peak detector.
the EUT shall he deemed Lo meet both limits and weasurelment
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), 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 8DPSK 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 815.247(d), 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), must also comply with the radiated emission limits specified in 15.209(a)
(see Section 15.205(c)).

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

The EUTs have been tested under all modulation modes, only the worse case GFSK and
8DPSK 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:
Lewel (dDwfm)
20
B
..fl
HOC PART 150 M
m L
FCC PART 4 mT
2 L
T T i T . T et L MOt N R LR
] 1
023"“] X3m, 2348, 2367, 2386, 2406
Frequency (KHz)
Jite no. i dm Chember Iata no. H-1
pis, 4 Amt. T Im Z012 3115 |[4580) AAt. pal. @ WERTICAL
Limit : FCC PART LE8C FEAX
Env. / Ins. @ 23%C/E4% Engineer : Leo-Li
EUT : SHETOOO
Power supply = DT 3.°5YW
Teot mode i GFSE 249020H= Tx
M H
Ant Canle inp. Emi=g=10n
Freg. Faccor Loz Faccor Peading Lew=l Limits Msrgin Pemwark
HHz) * B el ida) | B | B tdBuV ) (B ml  (DE)
1 237).4%0 16.355 5.97 15.352 IT.17 33.81 S54.00 20.19 Evyerage
g £373.650 2h.59 .9 35.94 4h.39 .95 4.0 31.04 Feak
3 2200.D00 26.70 E.00 35.92 35.57 32.35 td.0d 21.65 kverage
4 2290.000 25.70 B.00 35.22 14.74 11.52 Td.00 2.8 Feak
5 2800.D00 2E.76& E.02 35.892 55.82 £2.7E 54.00 1.25 Iverage
6 2400.000 26.76 B.02 35.32 65.08 61.91 T4.00 12.09 Feak
T 2401.980 26.77 G.02 315.%2 0o.06 T6.93 J4.040 -22.9] Everage
g8 Z901l.950 Z6.77 .02 35.92 89.22 H6.09 79 .00 =12.0%9 Feak
Remariesi
1. Ewis=sion Lewel= Antennva Fastar + Cable Loss -blwp Factor + Reading.
&. The emigslon levels chat ace 2046 Pelov che ofIlcisl limlt &re pOU repocced.
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Band edge compliance of RF emissions
Lower edge peak Plot:
Horizontal:
Level (dBuVim)
120
g
i
| | FCC PART 15C
Wl
m I’
FCC PART 118C Ay
.00
1 [
e F T R L T T P e R
0 2310 2320, 2340, 2367, 2306, 2405
Frequency {MHz)
Site npa. : dm Chamder Dacs no., HI
Dia. f Amm, D Adm 012 3115 [4580) Anr, pol. ! HORLZONWTAL
Limit : FCC PART 15C FEAE
Emv. / Ims. @ 23FC/CE4% Engineer : Leo-Li
LUT i GHDTI0C
Power aupply : IC 3.7V
Tear made : GFSK Z40ZHMHE T
nr.“ H
AL, Cable Amp, Emiz=ion
Fren. Farcor  Lo== Farcor Reading Lew=l Limits= M=rgin Hemark
|HH=) [dB/m)  (dB) [dZ) |dBu) (dEu/m)  (dBuV/m|  (GE)
1 2366, 285 26.67 5.99 135.9Z IT.37 i4.11 5%.00 15.89 aerape
2 23B86.285 I6.87 E.?9 13E.R2 45.53 43,27 74.00 30.73 Faak
3 2390.D000 26.70 .00 35.32 35.26 3z.04 54.00 21.96 Arerags
4 2350.000 25.70 .00 315.52 44,52 41.30 T4.00 32.70 Feak
5 2400.000 I&.76 R.O2 3592 RL.93 58.549 B4 00 =4 _H4 Isrerags
& 2400.000 26.76 F.D2 38.52 TL.0B 67.594 74.00 E.08 Feaak
7 2401.960 26.77 F.02 35.592 B7.489 281.35 54.00 30.35 Average
5 Z24901.960 Z6.77 .02 35.92 Q6. 64 93.51 T4.00 -1=.51 Feak
Femarlcs:
1. Imlssilon Level= Ancenna Factor + Cable Loss -Amp Fecrorl + Feadlog.
Z. The emimaion levels that are 2048 below the official Limit are not reporbed.
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Band edge compliance of RF emissions

Upper edge peak Plot:

Vertical:
Level (dBwirmi
120 ¢
Z
Ilf'm
2l
) \ FCC PART 15C PEAK
/ | :
) \‘ I
f \
il .
/ l". FCC PART 15C My
\\1‘ »
Fm*hnmw.mmmmivhhmdw#ﬂm.
4
0 2497 24036 2400.2 24060 2503.4 2510
Frequency (MHz)
Slte no. : In Chember Data no. : &
iz, / Ant., @ Im 2012 3115 |45B80) ARE. pol. @ VERTICAL
Limik : FCO PART 150 PELE
Envw. / Ins, : Z3I'C/58% Lhginesr & Leo-Li
EUT : SHE MO0
Fover supply : DC 3.7
Tear wode s+ GFSK 24980MHz T
R H
Ant, Cable Amp. Emlssion
Frerq. Faccor Lo=as Faccor Reading  Lewsl Limits Margin Hemark
|MH=z) [dB/m] [dB) | B | B ) (dBuW/ ) (dBuN/m| (DB
1 Z24979.904 ZT.EZ7 .15 35.92 g1.50 Te.00 5% .00 =£5.00 Average
2 Z2479.904 27.27 5.1 35.82 Q0. &6 88.1¢ 74.00 -14.1% FPeak
3 2483.500 27.29 6.16 35.52 40.20 I7.73 54.00 16.27 Average
1 Z453.300 ZT.L9 G.168 35.32 49,36 46.5% T4.00 Z27.11 Feak
5 ZE0OO.0O0 27,40 .19 35,03 35.89 33.55 54,00 20.45 Iverage
& Z2E500.000 27.40 .19 35.893 45.10 42 .7e 74 .00 31.24 FPeak
Femaris:
1. Emission Lewel= Ancenna Facror + Csble Loss -Amp Fector + Reading.
Z. The emission level3 that are 20d4E below Che officisl liwmdt 8re noT reported,
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Band edge compliance of RF emissions

Upper edge peak Plot:
Horizontal:

Level (dButmi
20

f \ FCC PART 150 PEAK

VTS |

FCC PART 15C iV
; .

"L'H_A—.-,—-L-Jmnﬁ.-_ ﬁA,_.mMMh_qumMﬁmhuﬂm

0 2477 2403.6 2400.2 2496.0 25034 2510
Frequency (MHz)
Hite no. i Jm Cheamber Daca no. : 7
liim. / dmr. 't im 20712 3115 | 4580) Ane, pol. @ HORLZONTLL
Limit 1 FCC PART LE5C PEAX
Env, / Ina. 1 Z3I*C/54% Engineer @ Leo-Li
EUT : SHBTOOO
Power supply @ DOo3 "
Tesr wode 1 CFSK 24E0HH=z Tx
n/N i
Anc. Cable Amp. Imission
Frern. Farcor lo== Farcor Peading Lewv=l Limits Margin Hemark
|HH=) (B rn) [dB) dB) dBuif) (dBulW/m) (dBuV/m| (dE)
1 2479.8B71 2ZT.E7 .15 35.92 87.33 64.83 5% .00 =-30.83 brerage
2 Z479.B71 27.:7 £.15 35.D02 Q5,42 93.22 74.00 -12.59 Feak
1 2483.500 27.2%2 b.16 3I5.92 40.00 37.53 54.00 16.47 Average
4 E4G3.300 ZT.ET G.16 35.32 49.12 45.635 T4.00 Z27.35 Feak
5 Z2E00.000  27.40 5.19 3503 35.25 32,91 5400 21.09 frerage
& ZEO0O.DOC  27.40 £.192 3I5.D93 44.42 42 .08 74.00 31.82 Feak
REemarks:
1. Emiz=sion Lewel= Lntenna Factor + Caskble Loss -imp Factor + Beading.
2. The emiggion levelz that @re 2Z0d3 belov cthe offipisl limit are not reported.
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Band edge compliance of RF emissions

Bluetooth Mode 8DPSK Modulation Test Result:

Lower edge peak Plot:
Vertical:

Product Service

Level (dBu'fimi
20
3
FCC PART 15C B
i
60
I'CCHIIF_IT15
4 'l %5 L
g et o el S A e A e ISR AT B e b M eh 802 bt s e e e
3
0 2310 2320, 2348, 2367. 2386, 2905
Frequency (MHz)
dite no. i dm Chember Pate no. @ 19
pLE. F ART. -} i ] A012 3115 | 4580) Ant. pal. @ VERTICAL
Limie : FCOO PART 150 FELE
Env. / Ine. 1 23*C/54% Lngineer @ Leo-Li
EUT : SHB?O00
Fover supply : DC 3.7V
Test wode 0-DPIE 240ZMlz Tx
nSM H
ANE. Cahle AED. Emi=sion
Freg. Faccor Loss Faccor Beading Lewsl Liwits Msrgin Pemark
|MHz) [dB/m) [dB) | dE) | BT (dBuV,/ o) [(dBwW/m| (dE)
1 Z333.9940 ZI6.3%4 5.90 135.92 av.52 i3.54 54.00 Z0.16 yerage
2 233%.Da0 26.34 .20 35.92 45,62 43,00 74.0C0 31.00 Feak
3 2%90.DOC 26.70 .00 35.92 36.04 3z.82 £4.00 21.18 Mrerage
4 23%0.DOC 26.70 G.00 35.92 45,20 41.38 74.00 32.02 Feak
5 Z4900.000 Z6.76 .02 35.92 44,45 41.3549 5%.00 12.66 brerage
& 2400.000 Ia.Ta B.O2 35.92 53 Ad 0. 50 T4 .00 23 .50 Feak
7 2402.340 25.77 .02 35.92 76.12 72.99 54.00 -1g.99 Mrerage
b Z402.340 26.77 G.02 35.92 G5.27 0L.14 74.00 —0.14 Feak
Remark=:
1. Emi=sion Lawel= Antenna Factor + Csble lLozs -iwp Fector + Feading.

2.

Report Number: 68.920.13.004.02

The emission levels that mre Z0dB below che officiel limit are not repocted,

Page 18 of 65

TUV SUD Certification and Testing (China) Co., 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
Band edge compliance of RF emissions

Lower edge peak Plot:

Horizontal:
Lewvel (dBuwimg
20
5]
FCC FART 150
1]
&0
| FCCF‘.I'I.EIT'1
II
2 4 !
T P A B T e B i T e Ll
1 3
0 2310 2320, 2348, 2367. 2386, 2106
Frequency ilz)
Site no. : dm Cheamber Daca no. : 20
nis, F Lntn. I 2012 3118 & 580) anf. pol. ! HORIZONTAL
Limit : FCC PART 15C FEAK
Env, / Ina. i 23*C/549% Engincer i Leo-Li
EUT : SHBTOOO
Power supply @ DO 3.7
Teot wode i1 8-DPEK Z2402MHz Tx
H/W :
int . Cahle iwmp. Emi==ion
Freg. Fagcor lLopz Faccor Peading Level Limita Margin Remark
| M=) { B/ m) [db) dbj dBul) (dBuWy/m) (dBuW/m| (dB)
1 2344 &7E IR.41 5.92 35 4Oz 37.28 33.60 54.00 20.31 Iverange
2 2344.57E Ig.41 E.22 35.92 45,44 42 .85 74.00 31.15 Feak
3 2390.D00 26.70 .00 35.92 35.38 32.16 54.00 21.84 bverage
4 Z3%0.000 I6.70 G.00 3I5.32 44.54 41.32 T4.00 3z .40 Feak
5 &400,.000  Z6.T6 .02 35.92 5Z.35 %9.21 5%.00 4,79 Iyerage
& 2400.000 &.76 .02 35 02 61_51 R8_37 F4.00 1563 Peak
7 2402.340 26.77 £.02 35.92 24.19 g81.06 54.00 -27.06 Irerage
B 24902.340 26.77 .02 35.92 93.314 90.21 74.00 -16.21 Feak

Remarks:
1. Emi=zsion lewel= kntenna Factor + Cakble Loss -imp Fsctor + Reading.
2« The ewission levels that mre Z20d3 below che official limit are not reporcted,
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Product Service
Band edge compliance of RF emissions

Upper edge peak Plot:

Vertical:
Level (dBulimj
20
2
FTh
! \ ! ! | | | ! Fl_:C PART 1_5(: PERK
% )
X | FCC PART 15C Ay
R e CHER SRR — i 0 WUV PNLE [ WS PR 1 - ¥ -
] b
0 2477 24036 2490.2 2496.0 25004 2510
Freguency MHz)
51te no. t dm Chamber Dmtm no + 13
Dim, / Amt. ¢ 3m 2012 3115 |4580) Ant. pol. ' VERTICAL
Liwmie i FCC PART L5C PEAX
Env, / Ins. @ 23I%C/54% Ingineer : Leo-Ll
ENT : SHETOCK
Pover supply @ DT 3.7V
Teat wode ; B-DPSKE Z400MHz Tx
P 0] :
Ant. Cahle Amp . Emis=10n
Freg. Faccor lLoss= Factcor Peading Lev=l Limits Margin Pemark
|HH=) {dB/m) [dB) dB) dBuif) (dBuWy/m) (dBuV/m| (dB)
1 Z24979.904 Z7.E27 .15 35.92 TE.17 TH.ET 5%.00 -21.67 Iyerage
2 2479.bog  27.27 £.1E 35.92 87.33 84.33 74.00 -10.83 Peak
3 2483.500 27.29 f.1€ 3I5.92 35.43 33.01 54.00 20.99 hyerage
4 Z403.300 IT.EZ f.16 3I5.32 441.64 42.17 74.00 31.a83 Fezak
5 Z486.305 ZT.31 .16 35.92 37.38 3i4.93 5%.00 19.07 byerage
& 2486.40EE 27.31 £E.1& 35_92 45.54 44.02 74.00 22.91 Peak
7 &L00.Dpoo 27.40 £.19 35.93 36.06 33.72 54.00 20.28 byerage
g EZ500.000 ZT.40 b.15 15.93 45.22 4Z .98 74.00 J1l.12 Feak
Remark=:
1. Emizsion Lewvel= Antenna Factor + Cable Logs -imp Factor + Heading.
2. The emission levels that =mre Z0d3 below che officiml]l limit are not repocted.,
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Band edge compliance of RF emissions

Upper edge peak Plot:
Horizontal:

Product Service

Level {dBulfim;
20

R\_"\H
i

FCCPART 15C PERK

FCC PART 15C A

i ‘Hm
|’ 4 ; 3
MMWWMWﬂHHM\f%‘-MUJMW
ﬁ '
0 2477 24036 2400.2 2496.0 2503.4 2510
Freguency iMMH:)
SitEe Ba. tAm Cheseber Dara no P14
Dim., / int. 1 im 2012 3115 |4580) Ant. pol. : EORLZICNTALL
Limit i FCC PART L5C FEAK
Env, / Ina, & Z3*C/24% Engineer : Leo-L1
EUT t O SHEVOC
Fover supply : DC 3.7V
Tear wode i 0-DPSKE Z400MHz Tx
n/'un :
ANT. Canle Amp. Eml3=10n
Freg. Faccor loss Faccor Peading Level Limits Msrgin PRemark
|MHz) [dB/w)  (dB) dBj dBui) rABuN ) (dBm|  (dB)
1 =Z480.036 Z7.27 f.15 J35.9Z B3.70 81.2Z0 5%.00 =47 .20 IVerage
2 2480.03& 27.27 .15 35.02 02.86 90.36 74.00 -16.326 Feak
3 2483.500 27.29 .16 35.02 35.32 32.85 54.00 21.15 hyarage
4 Z483.300 2IT.Z9 f.16 I15.9Z 44.49 4Z.01 T4.00 31.59 Feak
5 Z24987.0685 ZI7.3Z2 B.17 35.9Z 37.00 3%.57 5%.00 19.493 rerage
& 2487.085 17.32 A.17 35_.92 45.17 43 .74 74 .00 I0.26 Feak
7 Z500.000 27.40 £.1%2 35.93 35.45 33.11 54.00 20.89 hyerage
g &500.000 2Z7.40 f.1% J15.93 11.61 AL .27 T4.00 31.73 Feak
Remark=:

1. Emizsion Lewel= Antenna Factor 4 Cable Logs -bmp Factor + Beading.

Z.

Report Number: 68.920.13.004.02

The emission levels that moe Z20d3 below che opfficizml 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:
Level (dBu i)
Pl
g
lrﬂ\.'i"\-"\r\'\.o-\.n
FOC PART 15C] PERK
60
_FCCP RT’SCHU
/ b
L T R B T R e N N I s ma aadl
L
0 2310 23304 235000 23mM.z2 2301.6 2412
Frequency (Milz)
Wite no. i dm Chember Paca no. i 22
1=, / Antm. I} 2012 3115 |4580) Aanr, pal. @ VERTICAL
Limit t FCC PART L5C FEAK
Env, / Ino. & Z3*C/E4% Engineer i Leo-Li
EUT : ANDTOOO0
Fover sSupply @ DCO§,7W
Tesc wode t Hopping |GFSE)
n/ 1
Ane. Calble Ay . Emiim=ion
Freg. Faccor Loaa Faccor Reading Lev=l Limitca Margin PRemark
|HHZ) [ B/ ) [dAB) AaB) ABuin) (dBuWysm) (dBUV,m| (dE)
1 2387.7Z4 I&8.68 .00 35.92 37.09 33.85 54.00 20.15 lrerages
2 £2387.724 2Z6.68 .00 35.92 15.25 43.01 74.00 30.99 Feak
3 23%0.000 Z46.70 .00 35.592 34.97 IL.7S 54.00 Z22.25 Average
3 Z390.000 Z6.70 f.0O0 35.92 44.13 40.91 74 .00 33.09 Feak
5 Z400.D00 I&8.76 B.02 35.92 35.08 32.24 54.00 21.08 Irerage
& Z400.000 2Z&.76 B.02 3I5.52 415.24 42 .10 74.00 31.80 Peak
7 2405.064 245.73 .03 35.32 TH.15 75.05 5%4.00 -21.05 Averages
B Z£405.064 Z6.73 .03 35.92 G7.31 54.21 74.00 =-10.21 Feak
Femarlk=:
1. Emission Lewvel= Antenna Foactor + Cable Loss —-imp Factor + Eeading.
Z. The emission levels that are Z04A3 Delow Che oIficisl limic &re noOT repocced. .,
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Product Service
Band edge compliance of RF emissions

Lower edge peak Plot:

Horizontal:
Level (dBuVimi
Fal
a
FCC PART5C PE
60
. FCC PART 15C
11
2 WMJ-
e, uafiatns b, P il sl Pl P A e AL e i e e B
1
0 2310 23304 23500 2372 2196 24112
Frequency iMHz)
S1nE 1o, : dm Cheamber parcs no. @ 21
Dim, J Amt. @ 9m 2012 3115 |4580) Ane, pol. @ HORIZONTAL
Limit 1 FCC PART L5C PEAK
Env, / Ins. & 23*C/54w Engineer ; Leo-Li
EUT : SHBTOCC
Power supply = D 5.5
Teat wode 1 Hopping |GFEE)
H/W 1
Anc. Cable Amp. Imission
Frerm. Faccor Loss Faccor Eeading Level L1mit3 Margin REmarg
|MHz) [dBfw)  [dE) dE) dBuil} (B /m]  (dBuW/m| (dE)
1 E2363.734 Z06.33 J3.96 15.52 J6.TI e s 1 54%.00 20.44 Average
2 A36B3.T59 Z6.53 5.96 35.92 %5.35 %L .52 ¥4 .00 31.48 Feak
3 Z2Za0.DoO0 .70 &£.00 35.02 35.58 32.36 54.00 21.64 lverage
1 2Z90.000 Z&.70 B.0O0 35.92 44.74 11.52 74.00 32.48 Peak
3 E2400.000 Z4.TG G.OZ2 35.32 45.33 4L .TS 54%.00 11.21 Average
G  24900.000 Z6.76 .02 35.92 55.09 51.95 F3.00 ZZ.05 FeEak
Foo24p9.1449 s B2 603 35 02 BE_47 B5.40 54 .00 -31 .40 Irerame
B 2409.144 Z&.B2 B.0O3 35.92 97.63 94.56 74.00 -20.56 Feak

Eemarks:
1. Emi==ion Lewel= Anternna Fa~tor + Cakble Lo=s -lmp Factor 4+ Reading.
2. The emizsion lewvel=z that are I0d2 below che officisl]l limit are not reported,
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Product Service
Band edge compliance of RF emissions

Upper edge peak Plot:

Vertical:
Level (dBu'firm;
20
2
Wﬁ"“e“e"‘rv"ﬁ_‘
1
H FCC FART 150 PELHK
(1] \
FCC PART 16C My
lk] 4 = g
e T e il & L i "SR SR
4 = T
0 2470 2478, 2486, 2404, 2502, 2510
Frequency ikHz)
3ite na. : Jm Chendber Dacs no. s 23
Di=_ F int. = Am 2012 3115 |4580) Amt . pol. =@ WERTICAL
Limit : FCOC PART 15C FEALE
Env. / Ins. @ Z3%C/5<% Engineer : Leo-Li
EUT = SHEZOOO
Power supply : Dl 3.7V
Test mode : Hopping |GF3E)
n/n :
int Cahle imp. Emiz=ion
Freg. Factor lLos= Factcor Peadimz Lewvel Limita Msrgin PRemark
| HH=) (A5 m) (db) dj dDui) (dBuW/m) (dBuV/m| (dE)
1 Z480.000 2727 6.15 35_49z2 B80_56 TH_08 54 .00 -24 06 reramge
2 Z480.D000 27.27 £.15 35.92 BO.72 87.22 73.00 -13.22 Fealk
3 2483.500 0 27.29 B.1& 35.32 35.65 33.18 54.00 =20.82 Average
4 Z4Fj.300 ZIT7.ED f.16 35.32 43.51 4%.34 74.00 j1l.66 Feak
3 £48&.000  ZTF.EE B.17 35.9=2 Jia.08 33.65 5% .00 Z0.35 byerage
&  2482.000 2 27.3Z2 £.1% 35.59z2 45.37 43 .24 74.00 30.06 Feak
7 2500.000  27.40 B.1% 35.93 37.21 33.87 54.00 19.13 Arerage
B Z300.000 Z7.40 .12 3J5.93 4%.41 4207 T4.00 31.393 Feak
Bemarks=:
1. Emis=ion Lewel= Antenna Factor + Cable Loss —-Aimp Factor + Beading.
Z. The emission levels that are Z0043 Delow Che 0Ificisl Limic sre DOL repocced.,
Report Number: 68.920.13.004.02 Page 24 of 65
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Product Service
Band edge compliance of RF emissions

Upper edge peak Plot:
Horizontal:

Level (dBulfimy
A0

2
[ e T T e ~,
II"‘ | | | | ] FCCPART 15C PEAK
50
\ FCC PART 15C v
1&,-. Wmmﬂmwmw
i r
0 24710 2478, Z400. 7494, 2507, 2510
Frequency (KMH7)
fitm no. ! i1 Chember Dntm mo. 3 25
Dia. / hnt. 1 Jm 2012 115 |4580) Ant. pol. : HORIZCHNTAL
Limic : FCC PART L5C FEAX
Enw. J In=m. I Enginear ¢ Lea-L1
EUT 1 SHBT7000
Powver supply : DC 3.7V
Test mode i Hopplng |68-DPEE)
H/H :
int. Cable imp. Emiz=ion
Freg. Facgcor loss Faccor Beading Level Limita Mzrgin Remark
|HHZz) [ A8/ ) [dB) L& kil A5uv) (ABUV/m) (ABuUV/m| (dE)
1 z479.B30 27.27 £.1E 35.52 80.77 78.27 54.00 -24.27 lrerage
2 247%.B80 27.27 F.15 35.92 89.33 a87.43 74.00 -13.43 Feak
i E483.300 IT.EZ f.16 J35.392 36.23 33.76 54.00 Z0.2% byerage
4 R4\s 500 0 X7.:23 B.1E 35 02 45_33 4 9z T4 .00 31.08 FPeak
5 2483.530 127.30 £.16¢ 35.D2 37.52 35.13 54.00 18.87 lrerage
5 2483.580 2I7.30 B.1& 35.92 16.76 44.30 74.00 29.70 Feak
T ESO0.DO0  IT.20 f.12 35.93 35.11 IL.TT 54.00 21.23 Average
B z2E00.000 2740 f.19 35403 4427 41.33 74 .00 32.07 Feak
Femarkes:
1. Emission Lewvel= Antenna FacLor + Cable LOo3s —Amp FeCcror + Eeadlng.
?. The emission lewel= that are 20d3 below the offiri=l limit sre not reported.
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Band edge compliance of RF emissions

Bluetooth Mode 8DPSK Modulation Test Result:

Lower edge peak Plot:
Vertical:

Product Service

Level {dDu\fim)
120 (
FCCPART 15C PENKT
o
i
50 1 | FCC PART 16C My
i
W&WMWMWAJW&M
0 2310 2330, 2350, 2370, 2290, 2410
Frequency (MHZ)
Si1rte nao. t dm Chember Dara wa, & 27
Dig. / int. = Im 2012 311&5 |4580) hnt. pol. : VERTICAL
Limit : FCC PART L5C FELAK
Env. / Ins. : 23%C/59% Endineer @ Leo-Ldi
EUT * SHE MO0
Powar supply @ DC 3.7W
Tesc wade : Hopping |B-DPSE)
i i
Ant . Canle iwp. Fmi==10n
Frag. Factor Losa Factor Reading Leval Limita Margin Remark
| MH=) { B/ m) () [=Nid] | LTy (0w m)  (dBuWym| (cE)
1 2379.200 26.53 .98 3&.82 38.18 34.87 54.0C0 19.13 Jverage
2 2379.200 26G.53 5.92 135.92 17.34 14.03 74.00 25.89 TFeak
3 ZI390.000 Z4.7T0 f.00 315.32 J33.01 11.78 3%.00 ZZ.21 Ayerag=
4 Z320.000 Z6.70 F.00 J5.78 44,17 40.52 T4.0C 33.05 Feak
3 £200.000 Zo6.76 p.02 35.92 3T.03 3i.3= 5%.00 Z0.11 Iyerags
5 Z800.000  L6.7VB 6.02 J35.98 45,19 45,08 .00 J0.E5 Feak
7 2409.800 26.82 B.03 35.892 675 64.31 L4 00 -1i0.81 verage
8 2409.800 26.82 .03 35.82 77.03 73.06 74.00 0.04 Fealk
Femaras:

1. Emi=z=ion Lewel= Antenna Factor 4+ Cakle lLozs -imp Fsctor + Feading.
2. The emission levels that are 2048 belovw the offizial Llimit are nmot repocted.

Report Number: 68.920.13.004.02
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Band edge compliance of RF emissions

Lower edge peak Plot:
Horizontal:

Product Service

Level (dBu'fimi
20
H
P
FCC FART |£:;m
[ H
il .
FCC IJ.mal 1500
|
i b
MWJWﬂWWMW#JWMJ
1 |
0 2310 2330, 2350, 2370, 2390, 2410
Frequency (Miz)
Site no. i dm Chamber bata no. : 28
him, J imt. t dm L0712 3115 |4580) Ane. pol : HORLAONTAL
Limit t FOCO PART L5C FEAK
Env, / Ima., & 23%C/E4N Engineer i Leo-Li
EUT : SHBETOOC
Fower supply @ DO 5.9
Tesc wode t Hopping |8-DPEE)
/N i
Antc. Cable LAmp. Imis=sion
Frer. Farcor lo== Farcaor Peading Lev=l Limita Margin Hemark
| MH=) [dBfw)  [dE) dEi dBu (dBu/m]  (dBuWW/m| (dE)
1 Z2345.6B00 Z6.4%1 5.9£ 35.9Z 37.499 33.90 5%.00 A0,.10 IVETAgE
2 Z2245.BO0 28.41 £.92 35.02 45,64 43.08 74.00 30.95 Feak
3 2390.000 26.70 B.0O 35.92 34.76 31.54 54.00 22.46 Average
4 Z390.000 26.T70 G.00 35.92 43.92 40.70 T4.00 33.30 Feak
5 R24o0.0DoO0 Za.TE B.OZ 35 02 4513 42 _05 54 .00 11.85 Irerare
& 2400.D000 2&8.76 B.02 35.92 54.35 51.21 74.00 22.79 FPeak
T Z407.000 246.G0 .03 3I5.92 G1.44 T8.35 54.00 -24.35 Average
B zZ407.000 2Z6.G60 .03 J35.92 90.60 67.51 T4.00 -13.51 Feak
Remark=:
1. Ewmi==sion Level= Antemna Factor + Cable Loss -imp Factor + Reading.

Z.

Report Number: 68.920.13.004.02

The emission levels that are 2043 Delovw che oIlficisl limit &re noOT repocced,
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Product Service
Band edge compliance of RF emissions

Upper edge peak Plot:

Vertical:
Lewed (dButs i
120
2 . .
e FCC PART 150 PEAK
K
1 d
&0
| | \l | | | | . FCC PART 15C AW
jid
= : 2.
O T Tt FYSR RN IRRPETI PO I TRRENP MU
! : i
0 2470 2478, 7486, 2494, 24502, 2510
Froquency (MHz)
Jdite no. : Jm Chember Data no. : Z
ni=m. / Ant. PodAm Z012 3115 &580) Anf. pol. @ VERTICAL
Limit 1 FCC PART L5C PELK
Env., / Ima. 1 23%C/54% Engineer @ Leo-Li
EUT : SHBTOCO
Power supply @ D 3,50
Test wode 1 Hopping |8-DPEE)
n/'N :
Ant . Canle Lmp. Emla=10n
Freg. Fagcor lLop= Factcor Peading Lewv=l Limita Margin PRemark
| M0z (B m) [do) db) dBuir) (dBuW/m) (dBuV/m| (dB)
1 2480.080 27,27 .15 35 4z F0.17 67.67 5400 -13_ 87 iveramge
2 2480.080 27.27 £.15 35.02 79.33 76.83 74.00 -2.83 Peak
3 2483.500 27.29 f.16 35.92 35.14 32.9% 54.00 21.03 bverage
4 Z483.300 ZT.E® .16 35.92 44.60 Z.13 T4.00 31.87 Feak
5 2492.800 Z7.35 .17 35.892 36.78 34.38 5%.00 19.62 berags
& 2492.800 27.35 £.17 35.02 43.94 43.54 74.00 30.4% Peak
7 Z2E00.000 27.40 .19 35.93 35.53 33.19 54.00 20.81 hverage
g E500.000 ZT.40 b.15 315.93 44.629 4Z .35 74.00 J31.45 Feak
Remark=:
1. Emizsion Lewvel= Antenna Factor 4+ Csiole Logs -imp Factor + Headilng.
2. The emission levels that ore 2043 below che officiel]l limit are not reported,
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Band edge compliance of RF emissions

Upper edge peak Plot:
Horizontal:

Level {dBulfim;
20

\ | _ | | | FCC PART 15C PEAK

FCC PART 15C AW

ll'\.‘- %_Wmmwwﬂmmhﬁ“ﬁ it Wt i ey b ]
i }

0 2470 2470, 2406. 2494, 2502, 2510
Frequency IMHL)
Site no, t im Chamber DmESs [o » 25
Dim. / int. 1 im 2012 3115 |4580) Ant. pol. @ EORIZCNTAL
Limit i FCC PART L5C FEAK
Env. / Ins. & ZI%C/544 Ingineer : Leo-Li1
E1T t SHETOO
Pover supply : DC 3.7V
Teos wode i Hopping |8-DPZE)
n/'M :
AnT. Cahle L. Emis=i10n
Freg. Faccor loss Faccor Peadiny Level Limits Msrgin PRemark
| HH=) { B ) (dB) dB) dBui) (dBuW/m) (dBuV/m| (dE)
1 Z47%.B80 ZT.ET 6.15 35.92 860.77 Ta.27 5%.00 -Z8.27 LVRT AR
2 z4Ma.Bs0 17.27 £.1E 35.92 89.93 87.43 74.00 -13 .43 Feak
3 2483.500 27.29 B.1¢ 35.92 36.23 33.76 54.00 20.24 Mrarage
4 EZ403.300 IT.EZ 6.16 315.392 45.33 4L.392 T4.00 31.06 Feak
5 Z483.630 0 I7.30 B.16 35.92 37.539 35.13 5%.00 18.87 erage
& 24B3.5830 27.30 .16 395_.892 45.76 41.30 74.00 22._.70 Feak
7 2E00.DO00  27.40 .19 35.93 35.11 32.77 54.00 21.23 Irarage
g E500.000 ZIT7.40 .12 315.93 41.27 41.33 T4.00 32 .07 Feak
Remark=:
1. Emizsion Lewel= Antenna Factor 4 Cable Loss -imp Factor + Beading.
Z. The emission levels that mre Z20d3 below che officiml limit are not repocked.
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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
8DPSK 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
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Spurious RF conducted emissions
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Bluetooth Mode 8DPSK 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
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 uVv/m dBuV/m

30-88 100 40 QP
88-216 150 435 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

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
8DPSK modulation test result are listed in the report.

Transmitting spurious emission test result as below:

Bluetooth Mode GFSK Modulation 2402MHz Test Result

Frequency Antenna  Cable Amp. Reading Emission Polarization Limit Detector Result
Factor Loss Factor Level
MHz dB dB dB dBpVv dBpV/m dBpV/m
68.800 11.05 0.69 - 2.7 14.44 Vertical 40 QP Pass
63.950 11.99 0.69 - 9.54 22.22 Horizontal 40 QP Pass
4804.000 32.47 8.67 35.72 45.67 51.09 Vertical 74.0 PK Pass
4804.000 32.47 8.67 35.72 44.75 50.17 Horizontal 74.0 PK Pass
Bluetooth Mode GFSK Modulation 2441MHz Test Result
Frequency Antenna  Cable Amp. Reading Emission Polarization Limit Detector Result
Factor Loss Factor Level
MHz dB dB dB dBpVv dBpV/m dBpV/m
4882.000 32.64 8.74 35.69 45.37 51.06 Vertical 74.0 PK Pass
4882.000 32.64 8.74 35.69 44.71 50.40 Horizontal 74.0 PK Pass
Bluetooth Mode GFSK Modulation 2480MHz Test Result
Frequency Antenna  Cable Amp. Reading Emission Polarization Limit Detector Result
Factor Loss Factor Level
MHz dB dB dB dBuVv dBuV/m dBuV/im
4960.000 32.81 8.81 35.66 46.28 52.24 Vertical 74.0 PK Pass
4960.000 32.81 8.81 35.66 44.79 50.75 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

Bluetooth Mode 8DPSK Modulation 2402MHz Test Result

Frequency Antenna  Cable AMp. Reading Emission Polarization Limit Detector Result
Factor Loss Factor Level
MHz dB dB dB dBpVv dBpV/m dBpV/m
80.440 9.3 0.76 - 4.62 14.68 Vertical 40 QP Pass
163.860 13.77 0.99 - 3.19 17.95 Horizontal 43.5 QP Pass
4804.000 32.47 8.67 35.72 45.23 50.65 Vertical 74.0 PK Pass
4804.000 32.47 8.67 35.72 44.98 50.40 Horizontal 74.0 PK Pass
Bluetooth Mode 8DPSK Modulation 2441MHz Test Result
Frequency Antenna  Cable AMp. Reading Emission Polarization Limit Detector Result
Factor Loss Factor Level
MHz dB/m dB dB dBuv dBuV/m dBuV/m
4882.000 32.64 8.74 35.69 45.36 51.05 Vertical 74 PK Pass
4882.000 32.64 8.74 35.69 44.27 49.96 Horizontal 74 PK Pass
Bluetooth Mode 8DPSK Modulation 2480MHz Test Result
Frequency Antenna  Cable AMp. Reading Emission Polarization Limit Detector Result
Factor Loss Factor Level
MHz dB/m dB dB dBuVv dBuV/m dBuV/im
4960.000 32.81 8.81 35.66 45.28 51.24 Vertical 74.0 PK Pass
4960.000 32.81 8.81 35.66 44.35 50.31 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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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 8DPSK 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
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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.

Hw

Limit
Limit

number
= 15
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Number of hopping frequencies

Test result:

Result
Pass

Number of hopping frequencies
79
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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), 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
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Dwell Time
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Dwell Time
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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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Bluetooth Mode 1/4-DQPSK Modulation:
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m

Mode Reading Test Result Limit Result
(us) (ms) (ms)
DH1 440 130.697 <400 Pass
DH3 1693 267.494 <400 Pass
DH5 2967 318.774 <400 Pass
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Dwell Time
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Dwell Time

s Agilent Sweep

Sweep Time
5.608 s
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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 8DPSK Modulation:

Test Result
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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
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Dwell Time
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Dwell Time
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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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DESCRIPTION MANUFACTURER | MODEL NO. SERIAL NO. C'?DLA.IPEUE

Test Receiver Rohde & Schwarz ESHS10 838693/001 Nov.04, 14 X
L.I.S.N.#1 Rohde & Schwarz ESH2-Z5 834066/011 Nov.04, 14 X
L.I.S.N.#3 Kyoritsu KNW-242C 8-1920-1 May.07, 14 ]
CE RF Cable 3D-2wW Fujikura | | |SN Cable 1# May.07,14 | [X
Coaxial Switch MP59B Anritsu M55367 May.07, 14 X
Passive Probe ESH2-Z3 Rohde & 299 7810.52 May.07, 14 ]

Schwarz
Pulse Limiter ESH3-z2 Rohde & 100341 May.07, 14 ]

Schwarz
C Spectrum Agilent E4446A US44300459 May.07, 14 =
SE Tesifeeﬁiiver Rohde & Schwarz | ESVS10 834468/011 May.07,14 | X
GHz | Amplifier <1 GHz HP 8447D 2648A04738 May.07, 14 X
HF Cable Hubersuhne Sucoflex104 Room 2 May.07, 14 X
Bilog Antenna Schaffner CBL6111C 2598 Oct.25, 14 X
RE Spectrum > 1GHz Agilent E4446A US44300459 May.07, 14 X
G>le Horn Antenna EMCO 3115 9607-4877 Jun. 23, 14 X
Amp > 1 Ghz HP 8449B 3008A08495 May.07, 14 X
HF Cable Hubersuhne Sucoflex104 Rooml1 May.07, 14 X

C - Conducted RF tests
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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-25GHz)
CE Disturbance Voltage (dBuV) U=2.4dB
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