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1. GENERAL INFORMATION
1.1 EUT Description
EUT TYpe coeeevveeieeiieieeee :  GSM Dual-Band Digital Mobile Phone
Serial NO.....coveeeeiieeiieeeiie, : (n.a, marked #1 by test site)
Hardware Version................. : ZTEMT35 09A GEMINI HW
Software Version .................. U5100 V1 Z1 FRES DI1EF100
Applicant ........ccccoeiiinnnn. : ZTE Corporation
ZTE Plaza, Keji Road South, Hi-Tech, Industrial Park, Nanshan
District, Shenzhen, Guangdong, P.R.China
Manufacturer .........ccccveenneee. : ZTE Corporation
ZTE Plaza, Keji Road South, Hi-Tech, Industrial Park, Nanshan
District, Shenzhen, Guangdong, P.R.China
Frequency Range.................. : The frequency range used is 2402MHz - 2480MHz (79 channels, at
intervals of IMHz);
The frequency block is 2400MHz to 2483.5MHz.
Modulation Type................... : Bluetooth: FHSS (GFSK(1Mbps), [ [/4-DQPSK(EDR 2Mbps),
8-DPSK(EDR 3Mbps))

Note 1: The EUT is a Mobile Phone, it contains Bluetooth Module operating at 2.4GHz ISM band;
the frequencies allocated for the Bluetooth Module is F(MHz)=2402+1*n (0<=n<=78). The
lowest, middle, highest channel numbers of the Bluetooth Module used and tested in this
report are separately 0 (2402MHz), 39 (2441MHz) and 78 (2480MHz).

Note 2: For a more detailed description, please refer to Specification or User’s Manual supplied by

the applicant and/or manufacturer.
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1.2 Test Standards and Results

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart C (Bluetooth,
2.4GHz ISM band radiators) for the EUT FCC ID Certification:

No. | Identity Document Title
1 47 CFR Part 15 Radio Frequency Devices
(10-1-09 Edition)

Test detailed items/section required by FCC rules and results are as below:

No. | Section in CFR 47 Description Result
1 15.247(a) Number of Hopping Frequency PASS
2 15.247(b) Peak Output Power PASS
3 15.247(a) 20dB Bandwidth PASS
4 15.247(a) Carrier Frequency Separation PASS
5 15.247(a) Time of Occupancy (Dwell time) | PASS
6 15.247(c) Conducted Spurious Emission PASS
7 15.247(c) Band Edge PASS
8 15.207 Conducted Emission PASS
9 15.209 Radiated Emission PASS
15.247(c)

NOTE:

The tests were performed according to the method of measurements prescribed in DA-00-705.
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1.3 Facilities and Accreditations
1.3.1 Facilities

Shenzhen Morlab Communications Technology Co., Ltd. Morlab Laboratory is a testing organization
accredited by China National Accreditation Service for Conformity Assessment (CNAS) according to
ISO/IEC 17025. The accreditation certificate number is L3572.

All measurement facilities used to collect the measurement data are located at 3/F, Electronic Testing
Building, Shahe Road, Xili, Nanshan District, Shenzhen, 518055 P. R. China. The test site is
constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and CISPR
Publication 22; the FCC registration number is 741109.

1.3.2 Test Environment Conditions

During the measurement, the environmental conditions were within the listed ranges:

Temperature (°C): 15-35
Relative Humidity (%): 30 -60
Atmospheric Pressure (kPa): 86-106
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2. 47 CFR PART 15C REQUIREMENTS
2.1 Number of Hopping Frequency
2.1.1 Requirement

According to FCC §15.247(a)(1)(ii1), frequency hopping systems operating in the 2400MHz to
2483.5MHz bands shall use at least 15 hopping frequencies.

2.1.2  Test Description

A. Test Setup:

Attenuator 1

Service Power EUT
Simulator Splitter
A
Spectrum K\
Analyzer Attenuator 2 (Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is coupled to the Spectrum
Analyzer (SA) and the Bluetooth Service Simulator (SS) with Attenuators through the Power Splitter;
the RF load attached to the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to
correct the reading. During the measurement, the Bluetooth Module of the EUT is activated and
controlled by the SS, and is set to operate under test mode transmitting 339 bytes DHS packages at
maximum power.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date
Service Simulator Agilent ES515C GB43130131 | 2011.05
Spectrum Analyzer Agilent E7405A US44210471 | 2011.05
Power Splitter Weinschel 1506A NW521 (n.a.)
Attenuator 1 Resnet 20dB (n.a.) (n.a.)
Attenuator 2 Resnet 3dB (n.a.) (n.a.)

2.1.3 Test Result

The Bluetooth Module operates at hopping-on test mode; the frequencies number employed is
counted to verify the Module’s using the number of hopping frequency.

A. Test Verdict:
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F )
Test Mode fequency Measured Channel Numbers | Min. Limit | Refer to Plot | Verdict
Block (MHz)
GFSK 2400 - 2483.5 79 15 Plot A PASS
n/4-DQPSK | 2400 - 2483.5 79 15 Plot B PASS
8-DPSK 2400 - 2483.5 79 15 Plot C PASS
B. Test Plot:
i Agilent  16:03:44 Jul 6, 2011 R T
Mkr1 A 79.06 MHz
Ref 20 dBm Atten 5 dB 2569 dB
Peak
Log [|=®
10 WWTWWWMWWWMMWW
dB! FMW—V 4{
Offst
o \
dB \
M1 52
53 FC
AA
Start 2.4 GHz Stop 2.483 GHz
#Res BW 1 MHz #UVBW 1 MHz Sweep 4 ms (401 pts)

Page 8 of 72




ORLAB

Report No.: SZ11060122W02

o Agilent  16:32:51 Jul 6, 2011 R T
Mkr1 & 79.09 MHz
Ref 20 dBm Atten 5 dB 4905 dB
Peak
Log im
10 I
Offst
25

dB { \

M1 52
53 FC
AA
Start 2.398 GHz Stop 2.483 GHz
#Res BW 1 MHz #U/BW 1 MHz Sweep 4 ms (401 pts)

(Plot B: []/4-DQPSK)

I Agilent  16:58:01 Jul 6, 2011 R T

Mkr1 A 78.85 MHz
Ref 20 dBm Atten 5 dB -3742d8
Peak
Log |.n
10 1
dB/ MWWTWWWMWWWW?
Offst
25

dB \

M1 52
53 FC
AA
Start 2.4 GHz Stop 2.483 GHz
#Res BW 1 MHz #U/BW 1 MHz #S5weep 5 ms (401 pts)

(Plot C: 8- DPSK)
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2.2 Peak Output Power

2.2.1 Requirement

According to FCC §15.247(b)(1), for frequency hopping systems that operates in the 2400MHz to
2483.5MHz band employing at least 75 hopping channels, the maximum peak output power of the
intentional radiator shall not exceed 1Watt. For all other frequency hopping systems in the 2400MHz
to 2483.5MHz band, it is 0.125Watts.

2.2.2  Test Description
See section 2.1.2 of this report.
2.2.3 Test Result

The Bluetooth Module operates at hopping-off test mode. The lowest, middle and highest channels
are selected to perform testing to verify the conducted RF output peak power of the Module.

A. Test Verdict:

GFSK Mode
M d Output Peak P Limit
Channel | Frequency (MHz) R T e T s Verdict
dBm W Refer to Plot dBm W
0 2402 9.153 | 0.008228 Plot A PASS
39 2441 8.029 | 0.006352 Plot B 30 PASS
78 2480 6.679 | 0.004655 Plot C PASS
B. Test Plot:
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o Agilent  16:29:05 Jul 6, 2011 R T
Mkr1 2.40204 GHz

Ref 20 dBm Atten 5 dB 9.153 dBm
Peak
Log >
10 L |
dB/
Offst
dB
M1 52
53 FC

AA
Center 2.402 GHz Span 4 MHz
#Res BW 1 MHz #UVBW 3 MHz #5weep 10 ms (401 pts)

(Plot A: Channel = 2402)

I Agilent  16:27-09 Jul 6, 2011 R T
Mkr1 2.44111 GHz
Ref 20 dBm Atten 5 dB 8.029 dBm
Peak
Log 1
10 EPS— E—
__—'-"""'_ﬂ_—

dBI r e
Offst
dB T
M1 52
53 FC

AA
Center 2.441 GHz Span 4 MHz
#Res BW 1 MHz #U/BW 3 MHz #Sweep 10 ms (401 pts)

(Plot B: Channel = 2441)
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- Agilemt  16:19:11 Jul 6, 2011 R T
Mkr1 2.479955 GHz

Ref 20 dBm Atten 5 dB 6.679 dBm
Peak
Log 1
10 [+ B N
dBI — I
Offst T
25
dB
M1 52
53 FC

AA
Center 2.48 GHz Span 6 MHz
#Res BW 3 MHz #UVBW 3 MHz #5weep 20 ms (401 pts)

(Plot C: Channel = 2480)
C. Test Verdict:
n/4-DQPSK Mode

Measured Output Peak Power Limit )
Channel | Frequency (MHz) Verdict
dBm W Refer to Plot dBm w
0 2402 6.826 | 0.004815 Plot D PASS
39 2441 5.656 | 0.003678 Plot E 30 1 PASS
78 2480 3.854 | 0.002429 Plot F PASS

D. Test Plot:
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o Agilent  16:44:59 Jul 6, 2011 R T
Mkr1 2.40213 GHz

Ref 20 dBm Atten 5 dB 6.826 dBm
Peak
Log 1
10 S - S
Offst
dB )
M1 52
53 FC

AA
Center 2.402 GHz Span 4 MHz
#Res BW 1 MHz #U/BW 1 MHz Sweep 5 ms (401 pts)

|
(Plot D: Channel = 2402)

I Agilent  16:43:04 Jul 6, 2011 R T

Mkr1 2.44115 GHz
Ref 20 dBm Atten 5 dB 5.656 dBm
Peak
Log

10 e
dB/ L] T

dB ]

M1 52
53 FC

Center 2.441 GHz Span 4 MHz
#Res BW 1 MHz #U/BW 1 MHz Sweep 5 ms (401 pts)

(Plot E: Channel = 2441)
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s Agilent  16:50:38 Jul 6. 2011 R T

Mkr1 2.48016 GHz
Ref 20 dBm Atten 5 dB 3.854 dBm
Peak
Log
10 *
do/ ]
Offst
25

dB / —_

M1 52
53 FC
AA
Center 2.48 GHz Span 4 MHz
#Res BW 1 MHz #U/BW 1 MHz Sweep 5 ms (401 pts)

(Plot F: Channel = 2480)
E. Test Verdict:

8-DPSK Mode
Channel | Frequency (MHz) Measured Output Peak Power Limit Verdict
dBm W Refer to Plot dBm w
0 2402 6.824 | 0.004813 Plot G PASS
39 2441 5.844 | 0.003841 Plot H 30 1 PASS
78 2480 3.188 | 0.002084 Plot I PASS

F. Test Plot:
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o Agilent  17:09:18 Jul 6, 2011 R T
Mkr1 2.40199 GHz

Ref 20 dBm Atten 5 dB 6.824 dBm
Peak
Log 1
dB/
Offst
dB et
M1 52
53 FC

AA
Center 2.402 GHz Span 4 MHz
#Res BW 1 MHz #U/BW 1 MHz #5weep 5 ms (401 pts)

(Plot G: Channel = 2402)

e Agilent  17:07-36 Jul 6, 2011 R T
Mkr1 2.44103 GHz

Ref 20 dBm Atten 5 dB 5.844 dBm
Peak
Log 5
10 S + S
dBl ] I
Offst
25 \-\\\\
dB —
M1 52
53 FC

AA
Center 2.441 GHz Span 4 MHz
#Res BW 1 MHz #U/BW 1 MHz #S5weep 5 ms (401 pts)

(Plot H: Channel = 2441)
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% Agilent  17:18:01 Jul 6. 2011 R T
Mkr1 2.43001 GHz
Ref 20 dBm Atten 5 dB 3.318 dBm
Peak
Log
10 t
dB/ e i
Offst
25

dB / h““mﬁ_ﬂ_ﬁ_

M1 52
53 FC
AA
Center 2.48 GHz Span 4 MHz
#Res BW 1 MHz #U/BW 1 MHz #5weep 5 ms (401 pts)

(Plot I: Channel = 2480)
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2.3 20dB Bandwidth
2.3.1 Definition

According to FCC §15.247(a)(1), the 20dB bandwidth is known as the 99% emission bandwidth, or
20dB bandwidth (10*log1% = 20dB) taking the total RF output power.

2.3.2  Test Description
See section 2.1.2 of this report.
2.3.3 Test Result

The Bluetooth Module operates at hopping-off test mode. The lowest, middle and highest channels
are selected to perform testing to record the 20dB bandwidth of the Module.
A. Test Verdict:

GFSK Mode

The maximum 20dB bandwidth measured is 1.025MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 0.935 Plot A
39 2441 0.935 Plot B
78 2480 0.930 Plot C
B. Test Plot:
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- Agilent  16:08:00 Jul 6, 2011 R T

Mkr2 & 935 kHz
Ref 20 dBm Atten 5 dB -0.036 dB
Peak
Log
10
dB/ I, ™ y i
Offst W T AT
ﬁsﬂ nvf"“-'r\\' “'l'r\-\
7 s

Dl pnsd ™ e

-16.7 s
dBm N \/\ 1)

M1 52 V\‘/

[P

Center 2.402 GHz Span 2 MHz
#Res BW 10 kHz iVBW 10 kHz Sweep 25.77 ms (401 pts)

(Plot A: Channel = 2402)

I Agilent  16:09:50 Jul 6, 2011 R T

Mkr2 A 935 kHz
Ref 20 dBm Atten 5 dB -0.263dB
Peak
Log

10
do/

1

R A
Offst W SRV
25 I
dB W =
DI = Mz
181 "
dBm . N W\V -

w s VL W

53 FC

AA
Center 2.441 GHz Span 2 MHz
#Res BW 10 kHz VBW 10 kHz Sweep 25.77 ms (401 pts)

(Plot B: Channel = 2441)
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e Agilent 16:14:23 Jul 6. 2011

Ref 20 dBm

Atten 5 dB

Mkr2 A 930 kHz
-1.375 dB

Peak
Log

10
do/

H

Offst
25

db
Dl

WY

\'\\’M .
0ty

-19.8
dBm

Y\

\/j“”

Center 2.48 GHz
#Res BW 10 kHz

Span 2 MHz

iVBW 10 kHz Sweep 25.77 ms (401 pts)

C. Test Verdict:

n/4-DQPSK Mode

(Plot C: Channel = 2480)

The maximum 20dB bandwidth measured is 1.340MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.365 Plot D
39 2441 1.285 Plot E
78 2480 1.290 Plot F
D. Test Plot:
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- Agilent  16:39:55 Jul 6, 2011 R T

Mkr2 & 1.365 MHz
Ref 20 dBm Atten 5 dB -0.362 dB
Peak
Log 1

a5 e

25 ZR
dB o o

Dl H\‘\

3.7 \
dBm

M1 52
53 FC
AA
Center 2.402 GHz Span 2 MHz
#Res BW 10 kHz iVBW 10 kHz Sweep 25.77 ms (401 pts)

(Plot D: Channel = 2402)

I Agilent  16:42:00 Jul 6, 2011 R T

Mkr2 A 1.285 MHz
Ref 20 dBm Atten 5 dB 0.167 dB
Peak
Log
10
dB/ 1

Offst
flﬁﬂ V‘,N. A‘—\_wr\wvm/’\}nr vﬂ/ﬂ\r "\'MJh fa wﬂ
DI 2R ﬁ’f,j \/K

_22 1 [4X
dBm

L]

=

’\
\
R Y

AA
Center 2.441 GHz Span 2 MHz
#Res BW 10 kHz VBW 10 kHz Sweep 25.77 ms (401 pts)

(Plot E: Channel = 2441)
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- Agilent  16:52:14 Jul 6, 2011 R T
Mir2 A 1.290 MHz
Ref 20 dBm Atten 5 dB 0.214 dB
Peak
Log
10
dB/ N
f
2 - N\
dB /—VfM/ v RTAT Y Jrvxuw
DI 28 =
-23.9 4]
dBm / i
M1 52 [\N \y,\
53 FCLN“\« - al
AA -/
Center 2.48 GHz Span 2 MHz
#Res BW 10 kHz iVBW 10 kHz Sweep 25.77 ms (401 pts)

E. Test Verdict:
8-DPSK Mode

(Plot F: Channel = 2480)

The maximum 20dB bandwidth measured is 1.320MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.275 Plot G
39 2441 1.290 Plot H
78 2480 1.255 Plot I
F. Test Plot:
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o Agilent  17:04:05 Jul 6, 2011 R T

Mkr2 A 1.275 MHz
Ref 20 dBm Atten 5 dB 0.22 dB
Peak
Log
10
dB/ Meas Uncal

5 ;MM e \mﬁ
dB 7

Dl

-19.8
dBm

.
5 2\ Sl

W H

f—f/om

AA
Center 2.402 GHz Span 2 MHz
#Res BW 10 kHz iVBW 10 kHz #5weep 5 ms (401 pts)

(Plot G: Channel = 2402)

I Agilent  17:06:30 Jul 6, 2011 R T

Mkr2 A 1.290 MHz
Ref 20 dBm Atten 5 dB -0.108 dB
Peak
Log
10
dB/ 1 Meas Uncal

5 ot
DI o ol \A\ "
d6im / 3

% rar ) A

AA
Center 2.441 GHz Span 2 MHz
#Res BW 10 kHz VBW 10 kHz #S5weep 5 ms (401 pts)

(Plot H: Channel = 2441)
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s Agilent  17:20:08 Jul 6, 2011 R T

Mkr2 A 1.255 MHz
Ref 20 dBm Atten 5 dB 0.423 dB
Peak
Log
10
do/ 1

Offst /ﬁ

25 e N
dB A A T

DI . N,‘M »VJ\L_\ .
23.0 o i

dBm (J L'\

53 FC .
BT
AA " !
Center 2.48 GHz Span 2 MHz
#Res BW 10 kHz iVBW 10 kHz Sweep 25.77 ms (401 pts)

(Plot I: Channel = 2480)
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2.4  Carried Frequency Separation
2.4.1 Definition

According to FCC §15.247(a)(1), frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25kHz or two-thirds of the 20dB bandwidth of the hopping
channel, whichever is greater.

2.4.2  Test Description
See section 2.1.2 of this report.

2.4.3 Test Result

The Bluetooth Module operates at hopping-on test mode.

For any adjacent channels (e.g. the channel 39 and 40 as showed in the Plot A), the Module does have
hopping channel carrier frequencies separated by a minimum of 25kHz or two-thirds of the 20dB
bandwidth of the hopping channel (1.025MHz for GFSK mode, 1.340MHz for n/4-DQPSK mode
and 1.320MHz for 8-DPSK mode, refer to section 2.3.3), whichever is greater. So, the verdict is
PASS.

e Agilent  16:00:57 Jul 6, 2011 R T

Mkr1 A 1.0050 MHz
Ref 20 dBm Atten 5 dB 4.388 dB
Peak
LOg 1R 1

P AT T
sl S ! ™

dB

M1 52
53 FC
AA
Center 2.441 GHz Span 3 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

(Plot A: GFSK)
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e Agilent  16:35:43 Jul 6. 2011

T

Ref 20 dBm

Mkr1 A -1.0050 MHz
-4.608 dB

Peak
Log

10
do/

AT

Offst o™
25

fir = ™ T W

db

Center 2.441 GHz
#Res BW 100 kHz

#A/BW 100 kHz

Span 3 MHz
Sweep 5 ms (401 pts)

I Agilent  17:01:25 Jul 6, 2011

(Plot B: n/4-DQPSK)

T

Ref 20 dBm

Mkr1 A 1.0050 MHz
-5.221 dB

Peak
Log

iR

10
do/

%

ot

ofist 1
25

L Lice 4 i e

dB

M1 52
53 FC

Center 2.441 GHz
#Res BW 100 kHz

#/BW 100 kHz

Span 3 MHz

#S5weep 5 ms (401 pts)

(Plot C: 8-DPSK)
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2.5  Time of Occupancy (Dwell time)
2.5.1 Requirement

According to FCC §15.247(a)(1)(iii), frequency hopping systems in the 2400 - 2483.5MHz band shall
use at least 15 non-overlapping channels. The average time of occupancy on any channel shall not be
greater than 0.4 seconds within a period of 0.4 seconds multiplied by the number of hopping channels
employed. Frequency hopping systems may avoid or suppress transmissions on a particular hopping
frequency provided that a minimum of 15 channels are used.

2.5.2  Test Description

See section 2.1.2 of this report.

2.5.3 Test Result

The average time of occupancy on any channel within the Period can be calculated with formulas (for

DHS5 package type):

{Total of Dwell} = {Pulse Time} * (1600 /6)/ {Number of Hopping Frequency} * {Period}
{Period} = 0.4s * {Number of Hopping Frequency}

The lowest, middle and highest channels are selected to perform testing to record the dwell time of
each occupation measured in this channel, which is called Pulse Time here.

A. Test Verdict:

GFSK Mode
F Pulse Ti Total of Dwell
Channel D oo e ot OF TWE Limit (ms) | Verdict
(MHz) ms Refer to Plot (ms)
0 2402 2.875 Plot A 306. 667 PASS
39 2441 2.875 Plot B 306. 667 400 PASS
78 2480 2.850 Plot C 304. 000 PASS
B. TestPlot:

Note: the following plots record the Pulse Time of the Module carrier.
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o Agilent  16:24:36 Jul 6, 2011 R T

Mkrl A 2875 ms
Ref 20 dBm Atten 5 dB 0.151 dB
Peak
Log
10
dB/
Offst
25
dB

1R 1
Fat

53 FS

Center 2.402 GHz Span 0 Hz
Res BW 1 MHz #U/BW 1 MHz Sweep 10 ms (401 pts)

|
(Plot A: Channel = 2402)

I Agilent  16:25:49 Jul 6, 2011 R T

Mkr1 A 2875 ms
Ref 20 dBm Atten 5 dB 0.449 dB
Peak
LOI_I] 1R 1
10 [+ PN p—
dB/
Offst
25
dB

w1 52 ol Lo o i Wl

Center 2.441 GHz Span 0 Hz
Res BW 1 MHz #U/BW 1 MHz Sweep 10 ms (401 pts)

(Plot B: Channel = 2441)
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- Agilemt  17:15:20 Jul 6, 2011 R T
Mkr1 & 285ms
Ref 20 dBm Atten 5 dB 0.219 dB
Peak
Log
10 1R 1
Offst
25
dB
M r M

w1 szl [ TR
53 F5

AA
Center 2.48 GHz Span 0 Hz
Res BW 1 MHz #UVBW 3 MHz Sweep 10 ms (401 pts)

(Plot C: Channel = 2480)
C. Test Verdict:
n/4-DQPSK Mode

Frequency Pulse Time Total of Dwell .. ;
Ch 1 Limit Verdict
anne (MHz) ms Refer to Plot (ms) imnit (1ns) ereie
0 2402 2.825 Plot D 301. 333 PASS
39 2441 2.850 Plot E 304.000 400 PASS
78 2480 2.800 Plot F 298. 667 PASS
D. Test Plot:

Note: the following plots record the Pulse Time of the Module carrier.
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o Agilent  16:46:26 Jul 6, 2011 R T

Mkr1 & -2.825 ms
Ref 20 dBm Atten 5 dB 0.507 dB
Peak
Log 1

|
|
|

10 VAR MDA Y S R AU E—

do/
Offst
25
db

W1 52 dﬂli ‘J

53 FS

Center 2.402 GHz Span 0 Hz
Res BW 1 MHz #U/BW 1 MHz Sweep 10 ms (401 pts)

(Plot D: Channel = 2402)

I Agilent  16:47:43 Jul 6, 2011 R T
Mkr1 & 2.85ms
Ref 20 dBm Atten 5 dB -0.604 dB
Peak
Log =
dB/
Offst
25
dB
M i

W1 52 ¢J va’ ,,J J L/m,\J
53 F5

AA
Center 2.441 GHz Span 0 Hz
Res BW 1 MHz #U/BW 1 MHz Sweep 10 ms (401 pts)

(Plot E: Channel = 2441)

Page 29 of 72

Report No.: SZ11060122W02




ORLAB

N Report No.: SZ11060122W02
- Agilent  16:50:03 Jul 6, 2011 R T
Mikria 28ms
Ref 20 dBm Atten 5 dB -0.775 dB
Peak
Log
10 1R 1
Offst
25
dB
M r

W1 52 \J L,m r‘\f ln Lw
53 F5

AA
Center 2.48 GHz Span 0 Hz
Res BW 1 MHz #U/BW 1 MHz Sweep 10 ms (401 pts)

(Plot F: Channel = 2480)
E. Test Verdict (8-DPSK mode):

8-DPSK Mode
Frequency Pulse Time Total of Dwell .. ;
Ch 1 Limit Verdict
anne (MHz) ms Refer to Plot (ms) imnit (1ns) ereie
0 2402 2.875 Plot G 306. 667 PASS
39 2441 2.775 Plot H 296. 000 400 PASS
78 2480 2.850 Plot I 304. 000 PASS
F. Test Plot:

Note: the following plots record the Pulse Time of the Module carrier.
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o Agilent  17:11:39 Jul 6, 2011 R T

Mkrl A 2875 ms
Ref 20 dBm Atten 5 dB -0.43dB
Peak
Log iR 1
10 A e, st T e T P R PR WWWM‘—M"O —
dB/
Offst
25
dB

il Il
W1 52 b Lo Pl ) ki

53 FS

Center 2.402 GHz Span 0 Hz
Res BW 1 MHz #UVBW 3 MHz Sweep 10 ms (401 pts)

|
(Plot G: Channel = 2402)

I Agilent 171247 Jul 6, 2011 R T

Mkr1 A 2775 ms
Ref 20 dBm Atten 5 dB 0.07 dB
Peak
Log

do/
Offst
25
dB

Center 2.441 GHz Span 0 Hz
Res BW 1 MHz #U/BW 3 MHz Sweep 10 ms (401 pts)

(Plot H: Channel = 2441)
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e Agilent  17-15:20 Jul 6. 2011

Ref 20 dBm

Atten 5 dB

Mkri A 2.85ms
0.219dB

Peak
Log

10
do/

Offst
25

db

Center 2.48 GHz
Res BW 1 MHz

#VBW 3 MHz

Span 0 Hz
Sweep 10 ms (401 pts)

(Plot I: Channel = 2480)
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2.6 Conducted Spurious Emissions
2.6.1 Requirement

According to FCC §15.247(c), in any 100kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz bandwidth
within the band that contains the highest level of the desired power, based on either an RF conducted
or a radiated measurement.

2.6.2  Test Description
See section 2.1.2 of this report.
2.6.3 Test Result

The Bluetooth Module operates at hopping-off test mode. The measurement frequency range is from
30MHz to the 10™ harmonic of the fundamental frequency. The lowest, middle and highest channels
are tested to verify the spurious emissions.

A. Test Verdict:

GFSK Mode
Measured Max. Limit (dBm)
Frequency ; .
Channel (MHz) Out of Band Refer to Plot Carrier Calculated Verdict
z
Emission (dBm) Level -20dBc Limit
0 2402 -50.36 Plot A.1/A.2 2.131 -18.0 PASS
39 2441 -49.91 Plot B.1/B.2 1.209 -18.8 PASS
78 2480 -50.72 Plot C.1/C.2 1.28 -19.1 PASS
B. Test Plot:

Note: the power of the Module transmitting frequency should be ignored.
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e Agilent  16:05:41 Aug 11, 2011 R T

Mkr1 2.406 GHz
Ref 10 dBm Atten 5 dB 2.131 dBm
#Peak
Log
10
do/
Offst
26.5
db
Dl
-13.0
dBm

$3 FC
AA

Start 30 MHz Stop 3 GHz

#Res BW 100 kHz #VBW 100 kHz Sweep 382.7 ms (401 pts)

|
(Plot A.1:  Channel = 0, 30MHz to 3GHz)

I Agilent  16:06:24 Aug 11, 2011 R T

Mkr1 23.350 GHz
Ref 10 dBm Atten 5 dB -50.36 dBm
#Peak
Log
10
dB/
Offst
26.5
dB

DI
18.0
dBm

S P

M1 SEWWMMWWWWWWWW
53 FC

AA
Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 2.835 s (401 pts)

(Plot A.2:  Channel =0, 3GHz to 25GHz)
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e Agilent  16:04:07 Aug 11, 2011 R T

Mkr1 2.443 GHz
Ref 10 dBm Atten 5 dB 1.209 dBm
#Peak N
Log o
10
do/
Offst
26.5
db
Dl
-18.8
dBm

$3 FC
AA

Start 30 MHz Stop 3 GHz

#Res BW 100 kHz #VBW 100 kHz Sweep 382.7 ms (401 pts)

I ——
(Plot B.1:  Channel = 39, 30MHz to 3GHz)

% Agilent  16:0446 Aug 11, 2011 R T

Mkr1 23.460 GHz
Ref 10 dBm Atten 5 dB 49.91 dBm
#Peak
Log
10
dB/
Offst
26.5
dB

DI
18.8
dBm

5 H

M1 SEWWMpWWMMWWW s
83 FC

AA
Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 2.835 s (401 pts)

(Plot B.2:  Channel = 39, 3GHz to 25GHz)
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Mkr1 2.480 GHz
Ref 10 dBm Atten 5 dB 1.28 dBm
#Peak N
Log o
10
do/
Offst
26.5
db
Dl
-19.1
dBm

PP RN A

Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 382.7 ms (401 pts)

I ——
(Plot C.1:  Channel = 78, 30MHz to 3GHz)

I Agilent  16:02:56 Aug 11, 2011 R T

Mkr1 24.010 GHz
Ref 10 dBm Atten 5 dB -50.72 dBm
#Peak
Log
10
dB/
Offst
26.5
dB

DI
-19.1
dBm

o P

53 FC

AA
Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 2.835 s (401 pts)

(Plot C.2:  Channel = 78, 3GHz to 25GHz)
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C. Test Verdict:

n/4-DQPSK Mode

Measured Max. Limit (dBm)
Frequency . .
Channel (MHz) Out of Band Refer to Plot Carrier Calculated | Verdict
z

Emission (dBm) Level -20dBc Limit
0 2402 -50.06 Plot D.1/D.2 -2.913 -23.5 PASS
39 2441 -49.62 Plot E.1/E.2 -3.372 -23.5 PASS
78 2480 -50.17 Plot F.1/F.2 -4.525 -24.5 PASS

D. Test Plot:

Note: the power of the Module transmitting frequency should be ignored.

d Agilent  15:52:53 Aug 11, 2011 R T

Mkr1 2.406 GHz
Ref 10 dBm Atten 5 dB -2.913 dBm
#Peak
Log
10
dB/
Offst
26.5
dB

Dl
235
dBm

Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 382.7 ms (401 pts)

(Plot D.1:  Channel =0, 30MHz to 3GHz)
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e Agilent  15:56:48 Aug 11, 2011 R T

Mkr1 24.230 GHz
Ref 10 dBm Atten 5 dB -50.06 dBm
#Peak
Log
10
do/
Offst
26.5
db
Dl
23.5
dBm

P

Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 2.835 s (401 pts)

|
(Plot D.2:  Channel = 0, 3GHz to 25GHz)

I Agilent  15:58:12 Aug 11, 2011 R T

Mkr1 2.443 GHz
Ref 10 dBm Atten 5 dB -3.372 dBm
#Peak
Log
10
dB/
Offst
26.5
dB

DI
235
dBm

K

M1 52 WWWwWMWWM

$3 FC
AA

Start 30 MHz Stop 3 GHz

#Res BW 100 kHz #VBW 100 kHz Sweep 382.7 ms (401 pts)

(Plot E.1:  Channel = 39, 30MHz to 3GHz)
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e Agilent  15:58:46 Aug 11, 2011 R T

Mkr1 24.725 GHz
Ref 10 dBm Atten 5 dB 49.62 dBm
#Peak
Log
10
do/
Offst
26.5
db
Dl
23.5
dBm

O H

AA
Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 2.835 s (401 pts)

|
(Plot E.2:  Channel = 39, 3GHz to 25GHz)

I Agilent  16:00:04 Aug 11, 2011 R T

Mkr1 2.480 GHz
Ref 10 dBm Atten 5 dB 4.525 dBm
#Peak
Log
10 O
dB/
Offst
26.5
dB

DI
245
dBm

| g desrtob oI Lneioetd R
M1 SEWWWMMwwwMW -

53 FC

Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 382.7 ms (401 pts)

(Plot F.1:  Channel = 78, 30MHz to 3GHz)
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s Agilent  16:00:43 Aug 11, 2011 R T

Mkr1 24.945 GHz
Ref 10 dBm Atten 5 dB -50.17 dBm
#Peak
Log
10
do/
Offst
26.5
db
Dl
24.5
dBm

$3 FC
AA

Start 3 GHz Stop 25 GHz

#Res BW 100 kHz #VBW 100 kHz Sweep 2.835 s (401 pts)

(Plot F.2:  Channel = 78, 3GHz to 25GHz)
E. Test Verdict:

8-DPSK Mode
Measured Max. Limit (dBm)
Frequency X .
Channel (MHz) Out of Band Refer to Plot Carrier Calculated Verdict
Emission (dBm) Level -20dBc Limit
0 2402 -49.94 Plot G.1/G.2 -3.05 -23.0 PASS
39 2441 -49.65 Plot H.1/H.2 -3.171 -23.1 PASS
78 2480 -50.83 Plot I.1/1.2 -3.136 -23.1 PASS
F. Test Plot:

Note: the power of the Module transmitting frequency should be ignored.
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e Agilent  15:50:34 Aug 11, 2011 R T

Mkr1 2.406 GHz
Ref 10 dBm Atten 5 dB -3.05 dBm
#Peak
Log
10
do/
Offst
26.5
db
Dl
23.0
dBm

Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 382.7 ms (401 pts)

|
(Plot G.1:  Channel =0, 30MHz to 3GHz)

I Agilent  15:51:22 Aug 11, 2011 R T

Mkr1 25.000 GHz
Ref 10 dBm Atten 5 dB -49.94 dBm
#Peak
Log
10
dB/
Offst
26.5
dB

DI
23.0
dBm

M1 Szww WMWWW R o o A i i
53 FC

AA
Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 2.835 s (401 pts)

(Plot G2:  Channel =0, 3GHz to 25GHz)
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Mkr1 2.443 GHz
Ref 10 dBm Atten 5 dB -3.171 dBm
#Peak
Log
10
do/
Offst
26.5
db
Dl
231
dBm

o3I

Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 382.7 ms (401 pts)

I ——
(Plot H.1:  Channel = 39, 30MHz to 3GHz)

I Agilent  15:49:15 Aug 11, 2011 R T

Mkr1 24.835 GHz
Ref 10 dBm Atten 5 dB -49.65 dBm
#Peak
Log
10
dB/
Offst
26.5
dB

DI
231
dBm

53 FC

AA
Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 2.835 s (401 pts)

(Plot H.2:  Channel = 39, 3GHz to 25GHz)
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e Agilent  15:45:33 Aug 11, 2011 R T

Mkr1 2.480 GHz
Ref 10 dBm Atten 5 dB -3.136 dBm
#Peak
Log
10
do/
Offst
26.5
db
Dl
231
dBm

el I

Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 382.7 ms (401 pts)

I ——
(PlotI.1:  Channel = 78, 30MHz to 3GHz)

I Agilent  15:46:19 Aug 11, 2011 R T

Mkr1 13.230 GHz
Ref 10 dBm Atten 5 dB -50.83 dBm
#Peak
Log
10
dB/
Offst
26.5
dB

DI
231
dBm

b, WWW e

iy
i

M1 S2[ o, A T o,
53 FC

Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 2.835 s (401 pts)

(Plot I.2: Channel = 78, 3GHz to 25GHz)
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2.7 Band Edge
2.7.1 Requirement

According to FCC section 15.247(c), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

2.7.2  Test Description

A. Test Setup:

Communication
Antenna

Test Antenna

|

i

i
EUT

S |

Turn Table

ey
ARRRAANNNN,

— Service Receiver — Preamplifier
Supplier

The Bluetooth Module of the EUT is powered by the Battery. The Module is located in a 3m
Semi-Anechoic Chamber; the antenna factors, cable loss and so on of the site as factors are calculated
to correct the reading. During the measurement, the Bluetooth Module is activated and controlled by
the Bluetooth Service Supplier (SS) via a Common Antenna, and is set to operate under hopping-on
test mode transmitting 339 bytes DHS packages at maximum power.

For the Test Antenna:

Horn Test Antenna is 3m away from the EUT. Test Antenna height is varied from Im to 4m above the
ground to determine the maximum value of the field strength.
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B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date
System Simulator R&S CMU200 100448 2011.05
Receiver Agilent E7405A US44210471 | 2011.05
Full-Anechoic Chamber | Albatross Im*6m*6m (n.a.) 2011.05
Test Antenna - Horn Schwarzbeck | BBHA 9120C | 9120C-384 2011.05

2.7.3 Test Result

The Bluetooth Module operates at hopping-off test mode. The lowest and highest channels are tested
to verify the band edge emissions.

A. Test Verdict:

GFSK Mode
Max. Emission in the
F Limit (dBuV/
Channel r(el\(}[ﬁn)cy Restricted Bands (dBpuV/m) imit (dBV/m) Verdict
g PK AV PK AV
0 2402 40.87 39.23 74 54 PASS
78 2480 40.61 38.43 74 54 PASS
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B. Test Plot:

Mkr1 2.35850 GHz
Ref 100 dBpV Atten 5 dB 40.87 dBpV
Peak
Log
10
dB/
Offst
2.8
dB
Dl
74.0
dBpV

Start 2.3 GHz Stop 2.4 GHz
#Res BW 100 kHz #U/BW 1 MHz Sweep 10.03 ms (401 pts)

(Plot Al:  Channel = 0 PEAK)

Mkr1 2.39925 GHz
Ref 80 dBuV Atten 5 dB 39.23 dBpV
#hvg
Log
10
dB/
Offst
28
dB

DI &

-:;::V SRR TN UL NPy VSR AT AN IRT T BTSN A DR WY

Start 2.3 GHz Stop 2.4 GHz
#Res BW 100 kHz #/BW 1 MHz Sweep 15.86 ms (401 pts)

(Plot A2:  Channel = 0 AVERAGE)
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Mkr1 2.488603 GHz
Ref 100 dBpV Atten 5 dB 40.61 dBpV
#Peak
Log
10
dB/
Offst
2.8
dB
Dl
74.0
dBpV

3

Center 2.487 GHz Span 6.5 MHz
#Res BW 100 kHz #/BW 1 MHz Sweep 5 ms (401 pts)

(Plot Bl:  Channel = 78 PEAK)

Mkr1 2.483858 GHz
Ref 80 dBuV Atten 5 dB 38.43 dBpV
#hvg
Log
10
dB/
Offst
2.8
dB
DI 5

':;::v WWWhWMWMWWWWWW

Start 2.483 GHz Stop 2.49 GHz
#Res BW 100 kHz #/BW 1 MHz Sweep & ms (401 pts)

(Plot B2: ~ Channel = 78 AVERAGE)
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A. Test Verdict:

n/4-DQPSK Mode

Channel

Frequency
(MHz)

Max. Emission in the
Restricted Bands (dBpuV/m)

Limit (dBpV/m)

PK

AV

PK

AV

Verdict

0

2402

43.26

37.68

74

54

PASS

78

2480

40.99

38.34

74

54

PASS

B. Test Plot:

Ref 100 dBuV

Atten 5 dB

Mkr1 2.40000 GHz
43.26 dBpV

Peak
Log

10
dB/

Offst

2.8

dB
DI

74.0
dBuV

L w ¥

Start 2.3 GHz
#Res BW 100 kHz

#VBW 1 MHz

Stop 2.4 GHz
Sweep 10.03 ms (401 pts)

(Plot A1:

Channel = 0 PEAK)
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Mkr1 2.39975 GHz
Ref 80 dBuV Atten 5 dB 37.68 dBuV
#hvg
Log
10
dB/

Start 2.3 GHz Stop 2.4 GHz
#Res BW 100 kHz #/BW 1 MHz Sweep 15.86 ms (401 pts)

(Plot A2:  Channel = 0 AVERAGE)

Mkr1 2.483533 GHz
Ref 100 dBpV Atten 5 dB 40.99 dBpV
#Peak
Log
10
dB/
Offst
2.8
dB
Dol
74.0
dBpV

=

Center 2.487 GHz Span 6.5 MHz
#Res BW 100 kHz #/BW 1 MHz Sweep 5 ms (401 pts)

(Plot Bl:  Channel = 78 PEAK)
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Mkr1 2.483760 GHz
Ref 80 dBpV Atten 5 dB 38.34 dBpV
#hvg
Log
10
dB/
Offst
2.3
dB
DI *
M1 52
53 FC
AL
Start 2.483 GHz Stop 2.49 GHz
#Res BW 100 kHz #U/BW 1 MHz Sweep & ms (401 pts)

(Plot B2:  Channel = 78 AVERAGE)
A. Test Verdict:
8-DPSK Mode
Max. Emission in the
F ) Limit (dBpV/ .
Channel r(el\(}[lIl{en)cy Restricted Bands (dBpuV/m) imit (dBV/m) Verdict
z
PK AV PK AV
0 2402 41.06 37.24 74 54 PASS
78 2480 40.06 38.37 74 54 PASS
B. Test Plot:
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Mkr1 2.33375 GHz
Ref 100 dBpV Atten 5 dB 41.06 dBpV
Peak
Log
10
dB/
Offst
2.8
dB
Dl
74.0
dBpV

R A T T e T e et T

Start 2.3 GHz Stop 2.4 GHz
#Res BW 100 kHz #/BW 1 MHz Sweep 10.03 ms (401 pts)

(Plot Al:  Channel = 0 PEAK)

Mkr1 2.33775 GHz
Ref 80 dBpV Atten 5 dB 37.24 dBpV
g
Log
10
dB/
Offst
2.8
dB

DI 1

g';::v MMMWMWWNWWW AR AP b st

Start 2.3 GHz Stop 2.4 GHz
#Res BW 100 kHz #J/BW 1 MHz Sweep 15.86 ms (401 pts)

(Plot A2:  Channel = 0 AVERAGE)
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Mkr1 2.484069 GHz
Ref 100 dBpV Atten 5 dB 40.06 dBpV
#Peak
Log
10
dB/
Offst
2.8
dB
Dl
74.0
dBpV

2 H

SR EY PRTY NP Y Py T JO A Y T YT W PSR S SN W e ST S SRy W [y P Y W Y

Center 2.487 GHz Span 6.5 MHz
#Res BW 100 kHz #U/BW 1 MHz Sweep 5 ms (401 pts)

(Plot Bl:  Channel = 78 PEAK)

Mkr1 2.487238 GHz
Ref 80 dBuV Atten 5 dB 38.37 dBpV
#hvg
Log
10
dB/
Offst
2.8
dB

M1 S2
53 FC
AL
Start 2.483 GHz Stop 2.49 GHz
#Res BW 100 kHz #/BW 1 MHz Sweep & ms (401 pts)

(Plot B2: ~ Channel = 78 AVERAGE)
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2.8 Conducted Emission
2.8.1 Requirement

According to FCC section 15.207, for an intentional radiator that is designed to be connected to the
public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power
line on any frequency within the band 150kHz to 30MHz shall not exceed the limits in the following
table, as measured using a 5S0uH/50€2 line impedance stabilization network (LISN).

Conducted Limit (dBupV)
Frequency range (MHz) 5
Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
0.50 - 30 60 50
NOTE:

(a) The lower limit shall apply at the band edges.
(b) The limit decreases linearly with the logarithm of the frequency in the range 0.15 - 0.50MHz.

2.8.2  Test Description

A. Test Setup:

Communication
Antenna

| EUT | (Bluetooth Module)

%

Pulse Limiter

< 80cm > | LISN /%\
: Receiver
! —0 O—

Service /

Supplier

The Table-top EUT was placed upon a non-metallic table 0.8m above the horizontal metal reference
ground plane. EUT was connected to LISN and LISN was connected to reference Ground Plane. EUT
was 80cm from LISN. The set-up and test methods were according to ANSI C63.4:2003
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The Bluetooth Module of the EUT is powered by the Battery charged with the AC Adapter which is
powered by 120V, 60Hz AC mains supply. The factors of the site are calibrated to correct the reading.
During the measurement, the Bluetooth Module is activated and controlled by the Bluetooth Service
Supplier (SS) via a Common Antenna, and is set to operate under hopping-on test mode transmitting
339 bytes DHS5 packages at maximum power.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date
Receiver Agilent E7405A US44210471 | 2011.05
LISN Schwarzbeck | NSLK 8127 812744 2011.05
Service Supplier R&S CMU200 100448 2011.05
Pulse Limiter (20dB) Schwarzbeck | VTSD 9561-D 9391 (n.a.)

2.8.3 Test Result

The maximum conducted interference is searched using Peak (PK), Quasi-peak (QP) and Average
(AV) detectors; the emission levels more than the AV and QP limits, and that have narrow margins
from the AV and QP limits will be re-measured with AV and QP detectors. Tests for both L phase and
N phase lines of the power mains connected to the EUT are performed. Refer to recorded points and
plots below.

Quasi-Peak Limit Line

No : Frequency PeakAp OP-Limit. AV-Limit  Quasi-P | Avera-P Result Avera-Peak Limit Line
“[N 478 K 54.90 DBu 56.37 46.37 52.62 41.67 Pass Max Hold Peak Line
2 956 K 51.87 DBu 56.00 46.00 47.48 35.86 Pass Suspicious PeakQ
3 37 M 50.11 DBU 56.00 46.00 45,19 35.28 Pass .
4 29 49.63 DBU 56.00 46.00 44.64 34.62 Pass Quasi PeakQ
46.00 43.60 33.00 Pass Avera PeakO

60DBuS 4.06 M \@ DBu 56.00

50DBuV

T APV A el

— | \V/J o\\f! ‘\UI V lNOV V:‘v 'V
Val \/ |

40DBuvV

i ——
—
=

=

35DBuV €)

30DBuV

150K 200K 300K 400K 500K 600K 700K800KO00KM 2M 3M 4M 5M  6M 7™M 8M 9M 10M 20M 30M

(Plot A: L Phase)
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Quasi-Peak Limit Ling =———
No: Frequenc PeakAp QP-Limit. AV-Limit  Quasi-P_ i Avera-P Result Avera-Peak Limit Line =
(;5|N 478 K 49.75 DBu 56.37 46.37 47.13 40.53 Pass Max Hold Peak Line

2 956 K 46.86 DBuU 56.00 46.00 42.23 35.80 Pass Suspicious PeakQ

3 31 M 46.82 DBU 56.00 46.00 41.28 35.16 Pass .

4 20 46.64 DBU 56.00 46.00 42.04 35.76 Pass Quasi PeakO
60DBu\S 3.22M \Q DBu 56.00 46.00 40.70 33.92 Pass Avera PeakiO
SS[N

\ |
50DBuV
H 2 3 4 5
A R AN Q
A [\ J M N M VN T Al
45DBuV -\ \ "
o
. g WW |
40DBuV vV V V Lj ) I r VI m
o 1) N
Q
35DBuV
o
Y
150K 200K 300K 400K 500K 600K 700K800K00KM 2M 3M 4M SM 6M 7™ 8M 9M 10M 20M 30M

(Plot B: N Phase)

Page 55 of 72



ORLAB

gy Report No.: SZ11060122W02

2.9 Radiated Emission
2.9.1 Requirement

According to FCC section 15.247(c) and RSS-A8.5, radiated emission outside the frequency band
attenuation below the general limits specified in FCC section 15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in FCC section 15.205(a), must also
comply with the radiated emission limits specified in FCC section 15.209(a).

According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions
from an intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency (MHz) Field Strength Mf:asurement Detector
(1V/m) Distance (m)
30-88 100 3 QP
88-216 150 3 QP
216 - 960 200 3 QP
960 - 1000 500 3 QP
Above 1000 500 3 AV

In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), also
should comply with the radiated emission limits specified in Section 15.209(a)(above table)

2.9.2  Test Description

A. Test Setup:

Communication
Antenna

Test Antenna

|

< 80cm > Turn Table

AN
RN

- Service Receiver — Preamplifier
Supplier
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The test site semi-anechoic chamber has met the requirement of NSA tolerance 4dB according to the
standards: ANSI C63.4 (2003). The EUT was set-up on insulator 80cm above the Ground Plane. The
set-up and test methods were according to ANSI C63.4.

The Bluetooth Module of the EUT is powered by the Battery. The Module is located in a 3m
Semi-Anechoic Chamber; the antenna factors, cable loss and so on of the site as factors are calculated
to correct the reading. During the measurement, the Bluetooth Module is activated and controlled by
the Bluetooth Service Supplier (SS) via a Common Antenna, and is set to operate under hopping-on
test mode transmitting 339 bytes DHS packages at maximum power.

For the Test Antenna: In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 1GHz)
and Horn Test Antenna (above 1GHz) are used. Test Antenna is 3m away from the EUT. Test Antenna
height is varied from Im to 4m above the ground to determine the maximum value of the field
strength, the azimuth range of turntable was 0° to 360°, the receive antenna has two polarizations
horizontal and vertical. When doing measurements above 1GHz, the EUT was placed within the 3dB
beam width range of the horn antenna, and the EUT was tested in 3 orthogonal positions as
recommended in ANSI C63.4 for Radiated Emissions and the worst-case data was presented.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date
System Simulator R&S CMU200 100448 2011.05
Receiver Agilent E7405A US44210471 | 2011.05
Full-Anechoic Chamber | Albatross Im*6m*6m (n.a.) 2011.05
Test Antenna - Bi-Log Schwarzbeck | VULB 9163 9163-274 2011.05
Test Antenna - Horn Schwarzbeck | BBHA 9120C | 9120C-384 2011.05
Test Antenna - circular | R&S ACO004R1 0749.3000.03 | 2011.05

2.9.3 Test Result

GFSK Mode:

C. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Channel Frequency Fundamental Emission (dBpV/m) Ant'enn'a Refer to Plot
(MHz) PK AV Polarization
69.98 64.04 Horizontal Plot A.1
0 2402 5
74.54 70.25 Vertical Plot A.2
71.45 68.06 Horizontal Plot B.1
39 2441 5
75.78 70.79 Vertical Plot B.2
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Channel Frequency Fundamental Emission (dBuV/m) Antfenn? Refer to Plot
(MHz) PK AV Polarization
78 2480 71.77 66.23 Horizontal Plot C.1
75.41 70.37 Vertical Plot C.2

D. Test Plots for the Whole Measurement Frequency Range:

Plots for Channel = 0

190DBuvV
~_No Frequency PeakAp. QP-Limit AV-Limit  Quasi-P  Avera-P Result
118 M 61.92 DBuvV 80.72 - - - -
170DBu 7&%60.4 DBuV 85.00
1850DBuV
\\\
N
130DBuV \
(Y
90DBuV ~—
\\\
TODBOV
U 1 2
v\,\rvv-’\w\rxd\/\ﬁVMMw
SU I I IR PR, Vo VP Sy
B0y
30DBuvV
0t
9KIOK 20K 30K 40K 50KGOK70K30ROKOOK 200K 300K 400K 500K00R00SDGKONI M 3M  4M 5M 6M 7MSMIMOM 20M 30M

(Plot A.0:  9kHz to 30MHz)
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T Limit-L.ine
N6 Frequency PeakAmp Lmt ) Max Hold Peak Line
1 5984M 3394DBuV  46.00 ok PeakO
2 24025M 69.98DBuV  54.00
33085 4321 DBUV.. 54,00
05PBY 141325 M 4431 DBUV  54.00
55DBuV
)
45DBuV | M W
! | //W
35DBuV Q
A U | | | i | || |
25DV
[\/-\ 1 '\KAA
15DBuY VM J v 'H
5DBuV
30M 40M  50M 60N 80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25(C
(Plot A.1:  Antenna Horizontal)
9 Limit Line
75bNe  Frequency, PeakAmp Lmt ¥ Max Hold Peak Line
1 9127M 3340DBuV  46.00 PeakO
2 24025M 7454DBuV  54.00
3 140650 M  4349DBuV  54.00
65DBU
55DBu
]
45DBuY | W\
35DBuY )1
\ . 1|
Jin AA
15DBuVY \
SDBuV
30M 40M  50M 60V 80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 15G 20G  25C

(Plot A.2:  Antenna Vertical)
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Plot for Channel = 39

190DBuV
~No Frequency PeakAp: OQP-Limit AV-Limit  Quasi-P Avera-P Result
1.30 M 60.22 DBuV 79.67 - - - -
170DB& MS%SBAJ DBuV 85.00 - - = =
\
50DV
\\\
N
IB0DBIV \
\
1110DBuV
SHDBLY \\\\
70DBuV
\ N ] 2
AN PN A i ks
\\\’_—\\/\’—/—\/\,f\/‘\/‘\.’ h{“n Ty -|. 'n'. W WW‘W
50DBuV
30DBuV
DDBIV
9KIOK 20K 30K 40K 50K 60K70K80ROKO0K 200K 300K 400K 500K00K008DCKOKA 2M 3M 4M  5M 6M TMSMYM OM 20M 30V
(Plot B.0:  9kHz to 30MHz)
80DBuY Limit Line
No Frequency. Peak Amp Lmt Max Hold Peak Line
1 5984M 3475DBuV  46.00 ) PeakO
2 24025M 7145 DBuV 54.00 4
70DBu3 14020.0 M 4385 DBuV 54.00
60DBu
50DBuY
| 3
o A M st N .
. u
1 v\(’ M*WN
Q
|
30DBuY
\4(/]\7% . J\V‘AA l%“u l | “ || l\ || 1
20DBu /LK V\JW
10DBu
30M 40M  50M 60M 8OM  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 15G 20G  25¢

(Plot B.1:

Antenna Horizontal)
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80DBuy Limit Line
1
No Frequency Peak Amp Lmt [0} Max Hold Peak Line

1 1115M 2751DBuWV 4350 Peak O

2 266.7 M 26:39 DBuV 46.00
70DBuY 912.7 M 34,32 DBuV 46.00

4 24415M 75.78 DBuV 54.00

5 79225M 44,61 DBuV 54.00
60DBuVY
50DBuY

[ 5
— \VLVN | i
4 U
. W Mgy
)

30DBuY 1 )
A ' K
2 uy| V‘/ v\{'ﬂ
10DBuY
30M 40M  50M 60M 80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9IG10G 15G 20G  25C

(Plot B.2:  Antenna Vertical)

Plot for Channel = 78

190DBuV
~-_No Frequency PeakAp. QP-Limit AV-Limit  Quasi-P  Avera-P Result

879 K 62.24 DBuvV 83.90 - - - -
170DBE ‘I&%SS.H DBuV 85.00 - - = o

\
150DBuV
N
NG
S~
130DBuV \
\
1110DBuV
90DBuV ~
T~

70DBuV \
i

S0DBuV

30DBuV

1DDBuV

9KIOK 20K 30K 40K 50K 60K70K80K0OK00K 200K 300K 400K 500K00K00806KIOKA 2M 3M  4M 5M 6M 7MSMM OM 20M 30M

(Plot C.0:  9kHz to 30MHz)
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S0DBuY Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line
1 1115M 2743DBuV 4350 3 PeakO
2 9127M 3361DBuV  46.00 N4
70DBg 24805 M 7177DBUV  54.00
4 85075M 4407DBuV  54.00
60DBuY
50DBuV
I 4
1 L‘H M MM

40DBuY WV WV WV’

2
o]
30DBuY 1
V\Aﬂ“ ”AV\MI ||“ |||. .
Z()l\)/%u]v% M[\\[\A ¥
10DBuV
30M  40M 50M 60V 80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25¢

(Plot C.1:  Antenna Horizontal)

RODBY ; Limit Line
No Frequency PeakAmp Lmt (o} Max Hold Peak Line
1 111.5M  28:46 DBuV 43.50 PeakO
2 912.7 M  34.30 DBuV 46.00
70DBug  2480.5M 7541 DBuV 54.00
4 14335.0 M 43,63 DBuvV 54.00
60DBu
50DBu
J
| - M

Z0DB0Y 2 l\ll W W‘. w

30DBuY I

Wi
ol Y

10DBuY v

30M  40M 50M 60M  80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9GI10G 15G 20G  25¢

(Plot C.2:  Antenna Vertical)
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n/4-DQPSK Mode:
A. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Channel Frequency Fundamental Emission (dBpV/m) Ant'enn'a Refer to Plot
(MHz) PK AV Polarization

71.45 67.05 Horizontal Plot A.1
0 2402 5

74.16 70.26 Vertical PlotA.2

75.05 70.33 Horizontal Plot B.1
39 2441 5

76.57 72.15 Vertical Plot B.2

71.87 67.65 Horizontal Plot C.1
78 2480 ;

75.47 71.43 Vertical Plot C.2

B. Test Plots for the Whole Measurement Frequency Range:

Plots for Channel = 0

1D0DBuV

~_No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result
1.18 M 60.49 DBuvV 80.72 - - - --
8

{FODBE ‘ISJ% 60.86 DBuV 5.00

150DBuV

130DBuV

1110DBuV

90DBuV ~

70DBuV

S0DBuV

30DBuV

10DBuV

9KIOK 20K 30K 40K 50K 60K70K80K0OKO0K 200K 300K 400K 500K00K008DCKIOKA 2M 3M  4M  5M 6M 7MEMM OM 20M 30M

(Plot A.0:  9kHz to 30MHz)
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80DBuY Limit Line
No Frequency  PeakAmp Lt Max Hold Peak Line
1 5984M 3438DBUWV  46.00 ) PeakO
2 24025M 7145 DBuV 54.00 ]
70DBu3  3017.5M 4255 DBuV 54.00
4 84175M 4448 DBuvV 54.00
60DBuY
50DBuV
y
| 3
F0DBaY \W"V"RWM Y
4 U
1 Wi
o)
30DBuY
NN AAA.. IM b II} | l L |
zv;vnu ' /\W M 'N"V\J{ '
10DBuV
30M  40M 50M 60V 80OM 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25¢
(Plot A.1:  Antenna Horizontal)
80DBuY
’ Limit Line
No Frequency PeakAmp Lmt I Max Hold Peak Line
1 9127M 3378DBWW  46.00 PeakO
224025 M- 7416 DBUV. 54.00
7% 8080.0M  4524DBUV  54.00
4 144475M 43,98 DBuV 54.00
60DBuY
50DBuY
3
| W’E\
40DBuY \\V\f"“w Plf |
4 uy
] ™
o]
30DBuY
- /\1\/A N A | \ | | || | .l I
2 uy) L/\ }LIAVJJVJ‘W
10DBu
30M 40M  50M 60M 8OM 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 15G 20G  25¢
(Plot A.2:  Antenna Vertical)
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Plot for Channel = 39

190DBuV
~_No Frequency PeakAp: QP-Limit AV-Limit  Quasi-F Avera-P Result
669 K :61.21 DBUV 86.85 - - - -
170DBE ‘28,.%61.21 DBuvV 85.00 - - - -
\
Y
N
N
S
130DBuV \
\

1:110DBuV

9DDBuV \\\\

TODBN

R, ;

50DBuV

30DBuV

10DBuV

9KIOK 20K 30K 40K 50K 60K70K80ROK00K 200K 300K 400K 500K00K008DCKOKA 2M 3M 4M  5M 6M TMSMYM OM 20M 30V

(Plot B.0:  9kHz to 30MHz)
80DBuY Limit Line
No Frequency PeakAmp Lmt ol Max Hold Peak Line
1 5984M 3502DBuV 46.00 PeakO

2 9127M 3370 DBuV 46.00
70DBg 24415 M 75,05 DBuV 54.00
4 81250M 4414 DBuvV 54.00

60DBuY

50DBuv

40DBu Vv
RACAGER WRL WP

/W A|‘.| h“ H.Illl
MW"

10DBuY V‘

il
_()Vsq

=

30M  40M  50M 60NV 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 220G 25¢

(Plot B.1:  Antenna Horizontal)
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S0DBu! 3 Limit Line
No Frequency PeakAmp Lmt @ Max Hold Peak Line
1 111.5M 28,18 DBuV 43.50 PeakO
2 9127M 3388 DBuV 46.00
70DBg  2441.5M 76,57 DBuV 54.00
4 14065.0 M  43.60 DBuV 54.00
60DBuY
50DBuY
I 4
Wk ™

J0DBY W "V\J WWW’ W

2
o}
30DBu 1
A I
20DBu V,/ \/WW
10DBuY
30M  40M 50M 60M  80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G 9GI10G 15G 20G  25(

(Plot B.2:  Antenna Vertical)

Plot for Channel = 78

190DBuV

No Frequency PeakAp QP-Limit AV-Limit  Quasi-F Avera-P Result
1.55M 60.20 DBuvV 77.73 - - - —
170DBR "25:29 M 60.99 DBUV 85.00 - E o o

/

150DBuV N

130DBuV

110DBuV

90DBuV —

DB \ ’
1 2
~_ NMMVMMWMMWWW
¥_\\_/\/\/\/\/"\’\/'\/J\ Iu:.'- ‘! Ml

50DBuV

30DBuV

10DBuV

9KIOK 20K 30K 40K 50K 60K70K30KROKO0K 200K 300K 400K 500K00K0080GKOKA 2M 3M 4M 5M 6M 7TMSMIM OM 20M 30M

(Plot C.0:  9kHz to 30MHz)
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80DBu Limit Line
No Frequency. PeakAmp Lmt Max Hold Peak Line
1 1115M 2846DBUWV 4350 3 PeakO
. 912.7M 33,62 DBuV 46.00 ¢
70bBug  2480.5 M 71,87 DBuV 54.00
4 142450 M 44.04 DBuV 54.00
OB
50DBu
I 4
N

40DBuY W W ’I'“ ’MF I

2
>
30DBuV !
\/\'/'V’ ,\\/\ n |mn| “' h 1
2 uy (jw\ r’\\\
10DBuY
30M 40M  50M 60V 80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 15G 20G  25¢
(Plot C.1:  Antenna Horizontal)
80DBuY , Limit Line
No Frequency PeakAmp Lmt Q Max Hold Peak Line
1 9127M 3347DBuV  46.00 PeakO
2 24805 M 7547 DBuV 54.00
70DBug 39175 M 4395 DBuvV 54.00
4 14065.0 M  43.89 DBuV 54.00
60DBuvY
50DBuv
[ 3 4
40DBuY Vl'ulﬂmw FM l
| i W
1

[0]
|
30DBuY
/\’\AI\ Iilhlﬂ | Il il
20080} Vj [‘/ N
10DBuV v
30M  40M 50M 60M  8OM 100M 200M 300M _ 400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 15G  20G 25

(Plot C.2:  Antenna Vertical)
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8-DPSK Mode:
A. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Channel Frequency Fundamental Emission (dBpV/m) Ant'enn'a Refer to Plot
(MHz) PK AV Polarization

71.45 67.56 Horizontal Plot A.1
0 2402 5

74.24 70.06 Vertical PlotA.2

74.49 70.52 Horizontal Plot B.1
39 2441 5

76.26 72.09 Vertical Plot B.2

72.14 68.68 Horizontal Plot C.1
78 2480 ;

75.02 71.24 Vertical Plot C.2

B. Test Plots for the Whole Measurement Frequency Range:

Plots for Channel = 0

1DODB
~_No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result
27.05M 61.18 DBuV 85.00 - - - -
{FODBE \]5%61.4' DBuV 80.86
150DBuV
\\\
N
0D \
1:10DBuV
90DBuV ~
\\\
TODBI
9 1
o _\/\/\A/\—/\JV/VLM’N\““’V\/\AW‘MHWM\MM m
— ~ e M
SDDBuV
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K80R0OK00K 200K 300K 400K 500K00K0080OKIOKA 2M 3M 4M 5M 6M TM8MM OM 20M 30M

(Plot A.0:  9kHz to 30MHz)
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SODBu Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line
1 5984M 3358DBUV  46.00 ) PeakiO
2 24025M 7145 DBuV 54.00 o

700537 14380.0 M 4440 DBUV T 54.00

60DBuY

50DBu

40DBuY UI'U' HAV MN ’

o)
30DBuv l
/\"})[\JA . IM || ”I |L| |
2 VU’ \/‘\}\I\A \J\M
W
10DBuY
30M 40M  50M 60V 80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 15G 20G  25C
(Plot A.1:  Antenna Horizontal)
‘ 2 Limit Line
75DMo - Frequency PeakAmp Lmt © Max Hold Peak Line
1 9127M 3374DBW  46.00 PeakO
2 24025M 74,24 DBuvV 54.00
3 38725M 4318 DBuV 54.00
3D4 141325 44,52 DBV "54.00
55DBuV
)
45DBuY J M
35DBuV Q}
oA | . |
’/\,\ A Iia /] M ll |
15DBuY V ! \'w
5DBuV
30M 40M 50M 60M 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 15G 20G  25¢

(Plot A.2:  Antenna Vertical)
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Plot for Channel = 39

150DBuvV
~No Frequency PeakAp: QP-Limit AV-Limit Quasi-F Avera-P Result
804 K 60.67 DBuV 84.86 - - - -
170DB®  TSRQ0 M 57.82 DBUV 85.00 - - - -
\
150DBuV
N
\\\
130DBuvV \
\
111 0DBuV
90DBuV \\\\
70DBuV
Ry 2
W/
T e LA, oy WMWM
50DBuvV
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K30R0OK00K 200K 300K 400K 500K00K008D0KOKA 2M 3M 4M  5M 6M 7TM8NMPM OM 20M 30M
(Plot B.0:  9kHz to 30MHz)
80DBuY Limit Line
No Frequency PeakAmp Lmt o Max Hold Peak Line
1 5984M 33{35DBuV 46.00 PeakO
2 24415M 7449 DBuV 54.00
70DBu  3850.0 M  42:96 DBuV 54.00
4 8305.0 M 4387 DBuv 54.00
60DBIY
S0DBIY
| ] "f
40DB: \VAWA “\W #‘
)DBuY W
Tl
30DBuY
byl Sl 11
PA U (\I\/\)
10DBIY
30M  40M 50M 60M  80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 156G 20G 25

(Plot B.1:  Antenna Horizontal)
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80DBuY 3 Limit Line
No Frequency PeakAmp Lmt © Max Hold Peak Line
1 111.5M 2688 DBuV 43.50 PeakOQ
2 9127M 3345 DBuVv 46.00
70DBig  24415M  76.26 DBuV 54.00
4 141550 M 4430 DBuV 54.00
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(Plot B.2:  Antenna Vertical)

Plot for Channel = 78

190DBuV

No Frequency PeakAp: OQP-Limit AV-Limit  Quasi-F Avera-P Result
504 K 159.36 DBuV 89.92 - - - -
170DBR 2833 M 60.69 DBUV 85.00 - E o o
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(Plot C.0:  9kHz to 30MHz)
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§0DBuY Limit Line
No Fréquency PeakAmp Lmt Max Hold Peak Line
1 111.5M 29.86 DBuV 43.50 3 PeakO
2 9127M 3380 DBuV 46.00 ?
70DBu3  2480.5M  72{14 DBuV 54.00
4 7945.0 M 44,51 DBuV 54.00
60DBuY
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I >
was i) M~
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(Plot C.1:  Antenna Horizontal)
80DBuY Limit Line
No Frequency PeakAmp Lmt o Max Hold Peak Line

1 9127M 3404DBUWW  46.00 PeakO
2 .2480.5M 75,02 DBuvV 54.00

70DBuy  3917.5M 43,95 DBuV 54.00
4 8507.5M 44,34 DBuV 54.00
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(Plot C.2:  Antenna Vertical)
** END OF REPORT **
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