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1. GENERAL INFORMATION
1.1  EUT Description
EUT TYPE .eevvvvveviieieeene : CREATIVE ZEN X-Fi3
Serial NO....ccvveriieieiiieiee : (n.a, marked #1 by test site)
Hardware Version.................. : FM6765 V0.3
Software Version .................. : V0.91.06
Applicant .........cccceveeeeveennnenn. : CREATIVE Labs Inc
1901 McCarthy Blvd Milpitas, CA 95035,United States
Manufacturer .........ccccceeenneee. . Foxda Technology Industrial(Shenzhen)Co.,LTD.
4/F, Fuxing Bldg, Binlang Road, Futian Free Trade Zone,
SHENZHEN,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)
Antenna .......cccceeeveeeeeeneennne. : Chip Antenna, gain: 1dBi1
Note 1: The EUT is a CREATIVE ZEN X-Fi3, 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 the purposes of the present report, following the abbreviations are apply:
N.A  Not Application
-- Not done this test
EUT  Equipment under the test
Note 3: For the radiated emission test, according to the FCC Part 15 Paragraph 15.203, an intentional
radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna to
the intentional radiator shall be considered sufficient to comply with the provisions of this
section. This product has a permanent antenna, fulfill the requirement of this section.
Note 4: 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 and RSS-210
(Bluetooth, 2.4GHz ISM band radiators) for the EUT FCC/IC ID Certification:

No. | Identity Document Title

1 47 CFR Part 15 Radio Frequency Devices
(10-1-09 Edition)

2 RSS-210: Issue 7, | Low-power Licence-exempt Radiocommunication Devices (All
June 2007 Frequency Bands): Category I Equipment

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

No | Sectionin CFR | Section in RSS-GEN Description Result
. 47 or RSS-210
1 15.247(a) A8.1(4) Number of Hopping | PASS
Frequency
2 15.247(b) A8.4(2) Peak Output Power PASS
3 15.247(a) A8.1 (1) 20dB Bandwidth PASS
4 15.247(a) A8.1(2) Carrier Frequency | PASS
Separation
5 15.247(a) A8.1(4) Time of Occupancy | PASS
(Dwell time)
6 15.247(c) A8.5 Conducted Spurious | PASS
Emission
15.247(c) A8.5 Band Edge PASS
8 15.207 7.2.2 Conducted Emission PASS
15.209 A8.5 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)(iii) and RSS-210 A8.1 (4), frequency hopping systems operating in
the 2400MHz to 2483.5MHz bands shall use at least 75 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 75 Plot A PASS
n/4-DQPSK | 2400 - 2483.5 79 75 Plot B PASS
8-DPSK 2400 - 2483.5 79 75 Plot C PASS
B. Test Plot:
w5 Agilent 15:11:13 Oct 10, 2011 R T
Mkr1 A 78.70 MHz
Ref 10 dBm Atten 5 dB 0.816 dB
Peak |, .
LOg 9 | A e s A, H el I S e W s S i o <
10
dB! / \
Offst
265 \

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)

(Plot A: GFSK)
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e Agilent 150916 Oct 10, 2011 R T
Mkr1 A 78.91 MHz

Ref 10 dBm Atten 5 dB -0.574 dB
Peak

1R 1
Log | i, o
10 / \
dB!
Offst
26.5

dB \

M1 52
53 FC
AA
Start 2.4 GHz Stop 2.483 GHz
#Res BW 1 MHz #U/BW 1 MHz Sweep 4 ms (401 pts)

(Plot B: []/4-DQPSK)

e Agilent 150712 Oct 10, 2011 R T
Mkr1 A 78.70 MHz

Ref 10 dBm Atten 5 dB -1.114 dB
Peak | _ .
Log o T &
10
| \
Offst \
26.5
dB \
M1 52
53 FC

AA
Start 2.4 GHz Stop 2.483 GHz
#Res BW 1 MHz #U/BW 1 MHz Sweep 4 ms (401 pts)

(Plot C: 8- DPSK)
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2.2.1

A. Test Verdict:

2.2 Peak Output Power

Requirement

2.2.2  Test Description
See section 2.1.2 of this report.

2.2.3 Test Result

are selected to perform testing to verify the conducted RF output peak power of the Module.

According to FCC §15.247(b)(1) and RSS-210 A8.4 (2), 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.

The Bluetooth Module operates at hopping-off test mode. The lowest, middle and highest channels

GFSK Mode
M d Output Peak P Limit
Channel | Frequency (MHz) R T e T s Verdict
dBm W Refer to Plot dBm
0 2402 1.347 | 0.001364 Plot A PASS
39 2441 1.742 | 0.001493 Plot B 30 PASS
78 2480 0.603 | 0.001149 Plot C PASS
B. Test Plot:
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- Agilent  14:57-47 Oct 10, 2011

Ref 10 dBm

Atten 5 dB

Mkr1 2.40202 GHz

1.347 dBm

Peak
Log

10
do/

/

"\-\__\_\\

Offst
26.5

db

Center 2.402 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 4 MHz

Sweep 5 ms (401 pts)

(Plot A:

i Agilent  14:5839 Oct 10, 2011

Channel = 2402)

Ref 10 dBm

Atten 5 dB

Mkr1 2.44107 GHz

1.742 dBm

Peak
Log

10
do/

T

“\\\

Offst
26.5

dB

M1 52
53 FC

Center 2.441 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 4 MHz

Sweep 5 ms (401 pts)

(Plot B:

Channel = 2441)
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- Agilemt  14:59:17 Oct 10, 2011 R T
Mkr1 2.47986 GHz
Ref 10 dBm Atten 5 dB 0.603 dBm
Peak
1
Log [+]
10 - Bt
dB/ T
Offst
26.5 e
dB
M1 52
53 FC
AA
Center 2.48 GHz Span 4 MHz
#Res BW 1 MHz #UVBW 3 MHz Sweep 5 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 1.313 | 0.001353 Plot D PASS
39 2441 1.457 |0.001399 Plot E 30 1 PASS
78 2480 0.056 |0.001013 Plot F PASS
D. Test Plot:
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i Agilent  15:03:51 Oct 10, 2011 R T
Mkr1 2.40213 GHz

Ref 10 dBm Atten 5 dB 1.313 dBm
Peak N
Log [EPS N + S
10 T —
dB/ T
Oﬁst T
26.5
dB
M1 52
53 FC

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

(Plot D: Channel = 2402)

e Agilent  15:00:34 Oct 10, 2011 R T
Mkr1 2.44117 GHz

Ref 10 dBm Atten 5 dB 1.457 dBm
Peak N
Log I DU + S
10 (_,,f"” |
dB/
Offst [
xn L] e
dB
M1 52
53 FC

AA
Center 2.441 GHz Span 4 MHz
#Res BW 1 MHz #U/BW 3 MHz Sweep 5 ms (401 pts)

(Plot E: Channel = 2441)
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i Agilent  15:00:08 Oct 10, 2011 R T
Mkr1 2.47991 GHz

Ref 10 dBm Atten 5 dB 0.056 dBm
Peak )
Log o
10 | —
dB/ /-"—j E‘H___
Offst
26.5 T
dB
M1 52
53 FC

AA
Center 2.48 GHz Span 4 MHz
#Res BW 1 MHz #UVBW 3 MHz Sweep 5 ms (401 pts)

(Plot F: Channel = 2480)

E. Test Verdict:

8-DPSK Mode
M d Output Peak P Limit
Channel | Frequency (MHz) T R e e S Verdict
dBm \% Refer to Plot dBm \W%
0 2402 1.343 | 0.001362 Plot G PASS
39 2441 1.492 |0.001410 Plot H 30 1 PASS
78 2480 0.217 ]0.001051 Plot I PASS
F. TestPlot:
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e Agilent  15:04:32 Oct 10, 2011 R T
Mkr1 2.40206 GHz

Ref 10 dBm Atten 5 dB 1.343 dBm
Peak N
Log L « N
dB/
Offst —
26.5
dB
M1 52
53 FC

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

(Plot G: Channel = 2402)

e Agilent  15:04:56 Oct 10, 2011 R T
Mkr1 2.44105 GHz

Ref 10 dBm Atten 5 dB 1.492 dBm
Peak 1
Log [ .+
10 (___/«-*"’ T
dB/
Offst T
xs || e
dB
M1 52
53 FC

AA
Center 2.441 GHz Span 4 MHz
#Res BW 1 MHz #U/BW 3 MHz Sweep 5 ms (401 pts)

(Plot H: Channel = 2441)
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- Agilent  15:05:21 Oct 10, 2011 R T
Mkr1 2.48001 GHz

Ref 10 dBm Atten 5 dB 0.217 dBm
Peak i
Log
10 | B
Offst
26.5 R
dB
M1 52
53 FC

AA
Center 2.48 GHz Span 4 MHz
#Res BW 1 MHz #UVBW 3 MHz Sweep 5 ms (401 pts)

(Plot I: Channel = 2480)
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2.3.1 Definition

2.3.3 Test Result

A. Test Verdict:
GFSK Mode

2.3 20dB Bandwidth

2.3.2  Test Description

See section 2.1.2 of this report.

According to FCC §15.247(a)(1) and RSS-210 A8.1 (1), the 20dB bandwidth is known as the 99%
emission bandwidth, or 20dB bandwidth (10*log1% = 20dB) taking the total RF output power.

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.

The maximum 20dB bandwidth measured is 1.110MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.105 Plot A
39 2441 1.110 Plot B
78 2480 1.105 Plot C
B. Test Plot:
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s Agillent  15:14:18 Oct 10, 2011 R T

Mkr2 & 1.105 MHz
Ref 10 dBm Atten 5 dB 0.489 dB
Peak
Log !
10
dB/
Offst -
26.5 o | .2
dB
DI

e N~

"

Center 2.402 GHz Span 2 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

(Plot A: Channel = 2402)

e Agilent 151524 Qct 10, 2011 R T

Mkr2 A 1.110 MHz
Ref 10 dBm Atten 5 dB -0.072 dB
Peak j
Log
10
dB/
Offst
26.5 poall T8
dB

Dl
-13.4

dBm \M/ e

M1 52
53 FC
AA
Center 2.441 GHz Span 2 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

(Plot B: Channel = 2441)
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s Agillent  15:16:56 Oct 10, 2011 R T

Mk A 1.105 MHz
Ref 10 dBm Atten 5 dB -0.565 dB
Peak
Log >
10
dB!
Offst
26.5 yoall 2
dB
DI
19.5
dBm ]

H

Center 2.48 GHz Span 2 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

(Plot C: Channel = 2480)

C. Test Verdict:
n/4-DQPSK Mode

The maximum 20dB bandwidth measured is 1.440MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.440 Plot D
39 2441 1.430 Plot E
78 2480 1.415 Plot F
D. Test Plot:
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s Agillent  15:31:12 Oct 10, 2011 R T

Mkr2 A 1.440 MHz
Ref 10 dBm Atten 5 dB 0.342dB
Peak
Log 2,
10 [ Mo |
dB/
26.5 &
dB
I [
18.9
dBm

H

Center 2.402 GHz Span 2 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

(Plot D: Channel = 2402)

I Agilent  15:29:22 Oct 10, 2011 R T

Mkr2 A 1.430 MHz
Ref 10 dBm Atten 5 dB -0.343 dB
Peak
Log S
10 Iy |
dB/

dB

DI
19.2 T
dBm

H

M1 52
53 FC

Center 2.441 GHz Span 2 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

(Plot E: Channel = 2441)
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- Agilent

15:26:37 Oct 10, 2011

Ref 10 dBm

Atten 5 dB

Mkr2 A 1.415 MHz
-0.247 dB

Peak
Log

10
do/

,,___Jw \_F—n—__\

Offst
26.5

db
Dl

200
dBm

Center 2.48 GHz
#Res BW 100 kHz

#A/BW 100 kHz

Span 2 MHz
Sweep 5 ms (401 pts)

E. Test Verdict:
8-DPSK Mode

(Plot F: Channel = 2480)

The maximum 20dB bandwidth measured is 1.460MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.460 Plot G
39 2441 1.415 Plot H
78 2480 1.415 Plot I
F. Test Plot:
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s Agllent  15:33:12 Oct 10, 2011 R T

Mkr2 & 1.460 MHz
Ref 10 dBm Atten 5 dB 0479 dB
Peak
Log gt
10 — S
dB/
Offst
2.5 z:;/ \\i
dB
) B
19.0
dBm

-

Center 2.402 GHz Span 2 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

(Plot G: Channel = 2402)

e Agilent 153501 Qct 10, 2011 R T

Mkr2 A 1.4156 MHz
Ref 10 dBm Atten 5 dB 0227 dB
FPeak
Log >
dB/
Ot = ~:
dB
Dl

-19.0 -
dBm

H

M1 52
53 FC

Center 2.441 GHz Span 2 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

(Plot H: Channel = 2441)
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i Agillent  15:36:34 Oct 10, 2011 R T

Mkr2 A 1.415 MHz
Ref 10 dBm Atten 5 dB -0.132 dB
Peak
Log
10 | N
do/
Offst
2.5 ,‘/ R
db
Dl

205 | -

dBm

Center 2.48 GHz Span 2 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5 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) RSS-210 A8.1 (2), 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 (1.110MHz for GFSK mode, 1.440MHz for 1/4-DQPSK mode
and 1.460MHz for 8-DPSK mode, refer to section 2.3.3), whichever is greater. So, the verdict is
PASS.

= Agilent  12:01:56 Oct 9, 2611 R TS

Atten 5 dB

VE Hz ep 5 ms (48 E;:EZI

File Name Error

(Plot A: GFSK)
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- Agilent  12:14:82 Oct 9, 2011 R TS
Mkrl & 1.6

Atten 5 dB

(Plot B: n/4-DQPSK)
= Agilent  14:17:48 Oct 9, 2011 R TS

Mkrl & |
Atten 5 dB

VB 3 kHz 1 51

File Name Error

(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)(ii1) and RSS-210 A8.1 (4), 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 0.40 Plot A 42.667 PASS
39 2441 0.39 Plot B 41.600 400 PASS
78 2480 0.40 Plot C 42.667 PASS

B. TestPlot:

Note: the following plots record the Pulse Time of the Module carrier.
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s Agilent  11:51:23 Oct 9, 2611 R TS

Atten 16 dB

Type
Tima
Tima
Time
Time

(Plot A: Channel = 2402)

- Agilent  12:86:34 Oct 9, 2011 R TS

Atten 18 4B

Tima
Tima
Tima

File Name Error

(Plot B: Channel = 2441)
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- Agilent

C. Test Verdict:

n/4-DQPSK Mode

Type

Tima
Tima
Tima
Time

12:88:53 Oct 9, 2011

Atten 16 dB

(Plot C: Channel = 2480)

Frequency Pulse Time Total of Dwell .. ;
Ch 1 Limit Verdict
anne (MHz) ms Refer to Plot (ms) imnit (ms) eraie
0 2402 291 Plot D 310.400 PASS
39 2441 291 Plot E 310.400 400 PASS
78 2480 2.92 Plot F 311.467 PASS
D. Test Plot:

Note: the following plots record the Pulse Time of the Module carrier.
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s Agilent  14:10:30 Oct 9, 2611 R TS

Atten 18 dB

Type
Time
Tima
Time
Time

(Plot D: Channel = 2402)

5 Agilent  14:11:29 Oct 9, 2011 R TS

Atten 18 4B

Type
Tima
Tima
Tima
Tima

(Plot E: Channel = 2441)
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s Agilent  14:13:49 Oct 9, 2611 R TS

Atten 16 dB

Type
Tima

Tima
Time
Time

(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 (ms) eraie

0 2402 2.92 Plot G 311.467 PASS
39 2441 2.92 Plot H 311.467 400 PASS
78 2480 291 Plot I 310.400 PASS

F. Test Plot:

Note: the following plots record the Pulse Time of the Module carrier.
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s Agilent  14:22:28 Oct 9, 2611 R TS

Atten 16 dB

Type
Time
Tima
Time
Time

(Plot G: Channel = 2402)

5 Agilent  14:24:15 Oct 9, 2011 R TS

Atten 18 4B

Type
Tima
Tima
Tima
Tima

(Plot H: Channel = 2441)
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s Agilent  14:26:35 Oct 9, 2611 R TS

Atten 16 dB

Tima
Tima
Tima
Time

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

According to FCC §15.247(c) and RSS-AS8.5, 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 -49.56 Plot A.1/A.2 1.362 -18.6 PASS
39 2441 -48.85 Plot B.1/B.2 1.083 -18.9 PASS
78 2480 -45.85 Plot C.1/C.2 0.442 -19.6 PASS
B. Test Plot:

Note: the power of the Module transmitting frequency should be ignored.
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i Agilent  16:24:20 Oct 22, 2011 R T

Mior1 2.406 GHz
Ref 10 dBm Atten 5 dB 1.362 dBm
Peak
Log
10
dB/
Offst
26.5
dB
DI
-18.6
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  16:36:42 Oct 22 2011 R T

Mkr1 24.835 GHz
Ref 10 dBm Atten 5 dB 4956 dBm
Peak
Log
10
dB/
Offst
26.5
dB

DI
18.6
dBm

s B

M1 52 meuwwwmwwww
53 FC

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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- Agilent  16:36:22 Oct 22 2011 R T

Mkr1 2.443 GHz
Ref 10 dBm Atten 5 dB 1.083 dBm
Peak N
Log o
10
do/
Offst
26.5
db
Dl
-13.9
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)

I Agilent  16:3%:41 Oct 22 2011 R T

Mkr1 24.285 GHz
Ref 10 dBm Atten 5 dB 48.5 dBm
Peak
Log
10
dB/
Offst
26.5
dB

DI
189
dBm

e

M1 S2ha o f WM WMWW e
53 FC

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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i Agilent  16:38:21 Oct 22 2011 R T

Mior1 2.480 GHz
Ref 10 dBm Atten 5 dB 0.442 dBm
Peak
Log
10
dB/
Offst
26.5
dB
DI
-19.6
dBm

£ P

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

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

i Agllent 164241 Oct 22 2011 R T

Mkr1 24.890 GHz
Ref 10 dBm Atten 5 dB -45.85 dBm
Peak
Log
10
dB/
Offst
26.5
dB

DI
19.6
dBm

—r B

M1 S2 WWM JT O e e S e P
53 FC

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

a5 Agilent

16:43:03 Oct 22 201

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

R T

Ref 10 dBm

Atten 5 dB

Mkr1 2.406 GHz
0.652 dBm

Peak
Log

10
dB/

Offst
26.5

dB
ol

-19.3
dBm

Start 30 MHz

#Res BW 100 kHz

#/BW 100 kHz

Stop 3 GHz

Sweep 382.7 ms (401 pts)

(Plot D.1:

Channel = 0, 30MHz to 3GHz)

Measured Max. Limit (dBm)
Frequency . .
Channel (MH2) Out of Band Refer to Plot Carrier Calculated | Verdict
Z o o ..

Emission (dBm) Level -20dBc Limit
0 2402 -50.72 Plot D.1/D.2 0.652 -19.3 PASS
39 2441 -49.61 Plot E.1/E.2 0.272 -19.7 PASS
78 2480 -48.32 Plot F.1/F.2 -1.089 -21.1 PASS

D. TestPlot:
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e Agilent  16:46:31 Oct 22 2011 16:46:31 R T

Mkr1 24.780 GHz
Ref 10 dBm Atten 5 dB -50.72 dBm
Peak
Log
10
dB/
Offst
26.5
dB
DI
-19.3
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  16:45:20 Oct 22, 2011 R T

Mkr1 2.443 GHz
Ref 10 dBm Atten 5 dB 0.272 dBm
Peak
Log
10
dB/
Offst
26.5
dB

DI
A19.7
dBm

to 3]

M1 82|, . isanmndinot oo befiocdon I R e Mt aiaid s v

$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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- Agilent  16:46:36 Oct 22 2011 R T

Mkr1 13.340 GHz
Ref 10 dBm Atten 5 dB -419.61 dBm
Peak
Log
10
dB/
Offst
26.5
dB
DI
19.7
dBm

P

$3 FC
AA

Start 3 GHz Stop 25 GHz

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

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

I Agilent  17:02:02 Qct 22, 2011 R T

Mkr1 2.480 GHz
Ref 10 dBm Atten 5 dB -1.089 dBm
Peak
Log
10
dB/
Offst
26.5
dB

DI
211
dBm

s
M1 SEWWW— «*—'MMWW b e iy

$3 FC
AA

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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e Agilent  17:02:36 Oct 22, 2011 R T
Mkr1 24.835 GHz
Ref 10 dBm Atten 5 dB 48.32 dBm
Peak
Log
10
dB/
Offst
265
dB
DI
2.1
dBm
i
O
v EEr
M1 52 WWW\"‘” WWWMMWWW
53 FC
AA
Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 2.835 s (401 pts)

E. Test Verdict:

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

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

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 -48.52 Plot G.1/G.2 1.142 -18.9 PASS
39 2441 -50.11 Plot H.1/H.2 1.124 -18.9 PASS
78 2480 -49.48 Plot I.1/1.2 -0.381 -20.4 PASS
F. Test Plot:
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i Agilent  17:09:33 Oct 22 2011 R T

Mior1 2.406 GHz
Ref 10 dBm Atten 5 dB 1.142 dBm
Peak
Log
10
dB/
Offst
26.5
dB
DI
-18.9
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 Agllent  1710:02 Oct 22 2011 R T

Mkr1 24.835 GHz
Ref 10 dBm Atten 5 dB 48.52 dBm
Peak
Log
10
dB/
Offst
26.5
dB

DI
189
dBm

M1 52 WW%HWW AT PUSRIEN S T R T
53 FC

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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i Agilent  17:11:32 Oct 22 2011 R T

Mkr1 2.443 GHz
Ref 10 dBm Atten 5 dB 1.124. dBm
Peak N
Log o
10
do/
Offst
26.5
db
Dl
-13.9
dBm

$3 FC
AA

Start 30 MHz Stop 3 GHz

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

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

5 Agilent 171150 Qct 22 2011 R T

Mkr1 24.780 GHz
Ref 10 dBm Atten 5 dB -50.11 dBm
Peak
Log
10
dB/
Offst
26.5
dB

DI
189
dBm

£ P

M1 SQWWW WWMMWWWWW
53 FC

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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i Agllent  17:13:49 Oct 22 2011 R T

Mior1 2.480 GHz
Ref 10 dBm Atten 5 dB 0.381 dBm
Peak
Log
10
dB/
Offst
26.5
dB
DI
-20.4
dBm

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

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

e Agilent  17:14:29 Oct 22 2011 R T

Mkr1 24.890 GHz
Ref 10 dBm Atten 5 dB 4948 dBm
Peak
Log
10
dB/
Offst
26.5
dB

DI
-20.4
dBm

M1 SEWWWMMMMWWWWWWW
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) and RSS- A8.5, 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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C. 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

D. 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

R R 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)

Page 48 of 81




Report No.: SZ11090067W02

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)
E. 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
F. TestPlot:
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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: Frequenc PeakAp OQP-Limit: AV-Limit  Quasi-P : Avera-P Result Avera-Peak Limit Line
(’”N 508 K 49.28 DBU 56.00 46.00 46.03 37.74 Pass Max Hold Peak Line
Suspicious PeakO
Quasi Peak©Q
60DBuV Avera PeakO
ismm\

\ |
50DBuV N
L

RS PRSI

35DBuV

30DBuV

150K 200K 300K 400K 500K 600K 700K800K900KM 2M 3M 4M 5SM  6M 7™M &M 9M 10M 20M 30M

(Plot A: L Phase)
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Quiasi-Peak Limit Ling =———
No: Frequenc PeakAp QP-Limit. AV-Limit  Quasi-P__: Avera-P Result Avera-Peak Limit Line
(‘SLN 508 K 46.36 DBuU 56.00 46.00 41.08 32.37 Pass Max Hold Peak Ling=———
2 \2457M 42.01 DBu 60.00 0.00 - - -- Suspicious PeakiO
Quasi PeakO
60DBuV AveraPeakU
i<|m\
S0DBuV
1
n)
43DB
a
40DBuV v /\/ i
U
SR 1 L 1 L
<}
30DBuV
150K 200K 300K 400K 500K 600K 700KS00KO00KM ™M 3M IM_ 5SM_ 6M 7M 8M OM I0M 20M 30V

(Plot B: N Phase)
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2.9 Radiated Emission (TX model)
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 RSS- Gen section 7.2.3. Those emissions generated in a receiver and radiated from the
receiver either via the antenna path or via the control, power, and audio cables that may be used with
the receiver. All spurious emissions shall comply with the limits of next table:

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 M‘easurement Detector
(uV/m) Distance (m)

0.009 - 0.490 2400/F(kHz) 300 QP
0.490 - 1.705 24000/F(kHz) 30 QP
1.705 - 30.0 30 30 QP
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

Note:

1. For Above 1000MHz, the emission limit in this paragraph is based on measurement
instrumentation employing an average detector, measurement using instrumentation with a
peak detector function, corresponding to 20dB above the maximum permitted average limit.

2. For above 1000MHz, limit field strength of harmonics: 54dBuV/m@3m (AV) and
74dBuV/m@3m (PK)

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:
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Communication
Antenna

Test Antenna

5 |

< 80cm > Turn Table

Py

— Service Receiver — Preamplifier
Supplier

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4dB according to the
standards: ANSI C63.4 (2009). 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-off
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
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2.9.3 Test Result

According to ANSI C63.4 selection 4.2.2, because of peak detection will yield amplitudes equal to or
greater than amplitudes measured with the quasi-peak (or average) detector, the measurement data
from a spectrum analyzer peak detector will represent the worst-case results, if the peak measured
value complies with the quasi-peak limit, it is unnecessary to perform an quasi-peak measurement.

2.9.3.1 GFSK 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
69.98 64.04 Horizontal Plot A.1
0 2402 ;
74.54 70.25 Vertical Plot A.2
71.45 68.06 Horizontal Plot B.1
39 2441 ;
75.78 70.79 Vertical Plot B.2
71.77 66.23 Horizontal Plot C.1
78 2480 ;
75.41 70.37 Vertical Plot C.2
Test result of channel 0 (2402MHz) :
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
erdic ..
(MHz) PK QP | PK |QP| PK | QP | (cm) (deg) Polarization
598.4 33.94 - NA | 46 | NA | >6 100 113 PASS Horizontel
912.7 334 - N.A | 46 | NA | >6 100 340 PASS Vertical
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
erdic ..
(GHz) PK AV | PK |QP| PK | AV | (cm) (deg) Polarization
3.085 43.21 - 74 54 >6 >6 | 100 103 PASS Horizontel
14.065 43.49 - 74 54 >6 >6 | 100 4 PASS Vertical
14.132 44 31 -- 74 54 >6 >6 | 100 114 PASS Horizontel
Test result of channel 39 (2441MHz):
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
erdic
(MHz) PK QP PK | QP | PK QP (cm) (deg) Polarization
111.5 27.51 -- N.A [43.5]| N.A |>6 100 28 PASS Vertical
266.7 26.39 -- N.A 46 | N.A | >6 100 107 PASS Vertical
598.4 34.75 - N.A 46 | N.A | >6 100 125 PASS Horizontel
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9127 |3432| -~ |[NA | 46 | NA |>6 100 93 | PASS | Vertical
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(GHz) PK AV PK | QP | PK | AV | (cm) (deg) Polarization
7.922 44.61 -- 74 54 | >6 >6 100 117 PASS Horizontel
14.02 43.58 | - 74 54 | >6 >6 100 20 PASS Horizontel

Test result of channel 78 (2480MHZ):

Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(MHz) PK QP PK | QP | PK | QP (cm) (deg) Polarization
111.5 2846 | -- | N.A |[435]| NA [>6 100 114 PASS Vertical
111.5 27.43 N.A | 435 | N.A | >6 100 60 PASS Horizontel
912.7 343 - |N.A | 46 | NA [>6 100 20 PASS Vertical
912.7 33.61 - |N.A | 46 | NA [>6 100 46 PASS | Horizontel
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(GHz) PK AV PK | QP | PK | AV | (cm) (deg) Polarization
8.508 44.07 | - 74 54 | >6 >6 100 92 PASS Vertical
14.335 | 43.63 -- 74 54 |>6 >6 100 97 PASS Horizontel

B. Test Plots for the Whole Measurement Frequency Range:

Plots for Channel = 0

DODBR
~_No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result
1.18 M 61.92 DBuV 80.72 - - - -

170DBUg 75,.%60.4( DBuv 85.00
150DBuV

\\\

N
TB0DBR \
1110DBuV
90DBuV ~
\\\
TODBR
1 2
«erwwmvﬁwwm

- DAy
SDDBuV
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K80R0KO0K 200K 300K 400K 500K00K0080OKIOKA 2M 3M  4M 5M 6M TM8VOM OM 20M 30M
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(Plot A.0:  9kHz to 30MHz)

S Limit-Line
NG Fre quency PeakAmp Lmt ) Max Hold Peak Line
1 5984 M 33.94 DBuvV 46.00 o Peak O
2 24025M 6998 DBuv 54.00
...3..3085.0M 4321 DBuV 54.00
OSDBY 141325 M 4431 DBUV  54.00
55DBuY
45DBuY
35DBuY
25Dk
/'\/\ !\‘M A
15DBuY \J v 'H
5DBuV
30M  40M 50M 60M 80M 100M 200M 300M  400M 500M60OM  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G 25
(Plot A.1:  Antenna Horizontal)
9 Limit Line
75DNg  Frequency PeakAmp Lmt ¢ Max Hold Peak Line
1 9127M 3340DBuV  46.00 Peak O
2 24025M 74,54 DBuv 54.00
3 14065.0 M 4349 DBuV 54.00
65DBuY
55DBuY
f
45DBuY | M
35DBuY )l
\ . 1]
"Iy
M AA
15DBuY h \
5DBuV
30M 40M 50M 60M 80M 100M 200M 300M  400M 500M600OM  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 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® N%SBAJ DBuV 85.00 - - = =

\
I50DBuV
N
NS
~~
[30DBuV \
\
110DBuV
90DBuV ~
T~

b Y
\ 1 )
AINAAMA RN S
\\\’_\\/\.’—/—\/\/\/—Wr\/— R T YT WWWW

50DBuV
30DBuV
HDBV
9KIOK 20K 30K 40K 50K 60K70K30ROKOOK 200K 300K 400K 500K00K008DGKOKA 2M 3M 4M  5M 6M 7TM8MOIM OM 20M 30V
(Plot B.0:  9kHz to 30MHz)
SODBIY Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line
1 5984M 3475DBWV  46.00 ) PeakO
2 24025 M 7145 DBuvV 54.00 [}
70DBug 14020.0 M 43:85 DBuV 54.00
60DBuY
50DBuY
[ 3
ks M ™ .

30DBuY

L Mt L “L 1

o W
o

10DBuY

30M  40M  50M 60} 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25(
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(Plot B.1:  Antenna Horizontal)
80DBuY )} Limit Line
No Frequency PeakAmp Lmt [o] Max Hold Peak Line
1115M 2751 DBWV 4350 PeakO

2 2667M 2639DBUV  46.00
B8 9127 M 3432 DBWV46.00

4 24415M T7578DBWV  54.00

5 79225M 4461DBUV  54.00
60DBuY
50DBuY

[ >
— \VL"\[M J I
4 U
W b
o)
30DBuY 1 9
M) [\ I . W\ T i
2008y, V/ M\,\rfﬂ
10DBuY
30M 40M  50M 60NV 80M 100M 200M 300M  400M S00M600OM  800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 15G 20G
(Plot B.2:  Antenna Vertical)

Plot for Channel = 78
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190DBuV

~-_No Frequency PeakAp. OQP-Limit AV-Lim uasi-P  ‘Avera-P Result
\1\ 879 K 162.24 DBUV 3.90 - - - -
170DBu ‘I&%SS&Z DBuv 5.00 - - = .

150DBuvV NG

Q

0: 00

130DBuV

110DBuV

90DBuV T~

ey

7ODBuV \
0

SHDBIV
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K80K0KO0K 200K 300K 400K 500K00K008DGKIOKA 2M 3M  4M 5M 6M 7TM8MM OM 20M 30M
(Plot C.0:  9kHz to 30MHz)
80DBuY Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line
1 1115M 2743DBuV 4350 3 PeakO
2 912.7M 33.61 DBuV 46.00 ¢
70DBug  2480.5M 71,77 DBuV 54.00
4 85075M 44,07 DBuV 54.00
60DBuY
50DBuY
I 4
i PNM ;

To5 ) *V ) le

2
o]
30DBuY 1
A/\“ |M/wl ||“ |||. |
20DBu j\/ /\A/\ M\ ¥
10DBuY
30M  40M 50M 60M  80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 156G 20G 25C

(Plot C.1:  Antenna Horizontal)
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80DBu ‘ Limit Line
No Frequenc PeakAmp Lmt 5 Max Hold Peak Line
1 1115M 2846DBuV 4350 Peak O
2 9127M 3430 DBuV 46.00
70DBig 2480.5 M 75:41 DBuV 54.00
4 143350 M 43,63 DBuV 54.00
60DBu
SO
|
Z0DB: V""V Nwm { ﬁk
| W ) Ny
30DBu I
560 /\WVA /\ ﬁ\/wfw
10DBu v

30M 40M  50M 60M

8OM 100M

200M

(Plot C.2:

2.9.3.2 n/4-DQPSK Mode:

A. Test Verdict for Harmonics:

The Fundamental Emissions

300M  400M 500V

500M  800M 1G

2G

Antenna Vertical)

3G 4G

5G 6G 7G 8G9GI10G 15G

20G 25

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

Channel Frequency Fundamental Emission (dBuV/m) Ant'enn‘a Refer to Plot
(MHz) PK AV Polarization
71.45 67.05 Horizontal Plot A.1
0 2402 ;
74.16 70.26 Vertical PlotA.2
75.05 70.33 Horizontal Plot B.1
39 2441 ;
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
Test result of channel 0 (2402MHz):
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
erdic ..
(MHz) PK QP | PK | QP | PK | QP | (cm) (deg) Polarization
598.4 34.38 - N.A 46 | N.A | >6 100 56 PASS Horizontel
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9127 3378 - |[NA | 46 | NA |>6 100 37 | PASS | Vertical
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(GHz) PK AV | PK | QP | PK | AV | (cm) (deg) Polarization
3.018 42.55 - 74 54 | >6 >6 100 113 PASS Horizontel
8.08 4524 |  -- 74 54 | >6 >6 100 65 PASS Vertical
8.418 4448 | - 74 54 | >6 >6 100 117 PASS Horizontel
14.448 | 4398 | -- 74 54 | >6 >6 100 104 PASS Horizontel
Test result of channel 39 (2441MHz):
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(MHz) PK QP PK | QP | PK | QP (cm) (deg) Polarization
111.5 2818 | - | N.A |[435]| NA [>6 100 20 PASS Vertical
598.4 3502 - |N.A | 46 | NA [>6 100 97 PASS | Horizontel
912.7 3388 - |N.A | 46 | NA [>6 100 118 PASS Vertical
912.7 33.7 - |NA | 46 | NA |>6 100 65 PASS | Horizontel
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(GHz) PK AV PK | QP | PK | AV | (cm) (deg) Polarization
8.125 44.14 | -- 74 54 | >6 >6 100 38 PASS Vertical
14.065 43.6 -- 74 54 |>6 >6 100 103 PASS Horizontel
Test result of channel 78 (2480MHz):
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(MHz) PK QP | PK | QP | PK | QP | (cm) (deg) Polarization
111.5 2846 | -- | N.A |435| NA |>6 100 78 PASS | Horizontel
912.7 3347 | -- | N.A | 46 | NA |>6 100 94 PASS Vertical
912.7 3362 | -- | N.A | 46 | NA |>6 100 78 PASS | Horizontel
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(GHz) PK AV PK | QP | PK | AV (cm) (deg) Polarization
14245 | 44.04 | -- 74 54 | >6 >6 100 102 PASS Horizontel
14.065 | 43.89 | -- 74 54 | >6 >6 100 107 PASS Vertical

Plots for Channel =0

B. Test Plots for the Whole Measurement Frequency Range:
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190DBuV

o)

N~ No Frequency PeakAp QP-Limit AV-Limi uasi-P  Avera-P Result
118 M 60.49 DBuv 80.72 - - - -
170DBug ‘IQJ%%.SE DBuV 85.00 - B . o

B0 §

130DBuV

110DBuV

90DBuV —~

T0DBuV
1 2
\“_\v’\/_/__/v\x/\-\/\/-/\,fvw\/\»ﬂ’\/@\’mnw ol i WWW
S0DBuV
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(Plot A.0:  9kHz to 30MHz)
DB Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line
1 5984M 34.38DBuv 46.00 5 Peak O
2 2402.5M 7145 DBuvV 54.00 ©
70DBE  3017.5M 42,55 DBuV 54.00
4 84175M 44.48 DBuV 54.00
60DBuY
50DBuY

40DBuY VV‘ W

30DBuY

ATTAR AVAVA.. |Mﬂ. b ||‘ | L
T, \W W\N

10DBuY

30M  40M S0M 60NV 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 156 20G  25¢C

(Plot A.1:  Antenna Horizontal)
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80DBuY .
Limit Line
No Frequency PeakAmp Lmt 02 Max Hold Peak Line
1 912.7M 33,78 DBuV 46.00 PeakO
wnmﬁ* 2402.5M 74,16 DBuV- 54.00
‘ 3 8080.0 M 4524 DBuV 54.00
4 144475 M 43,98 DBuV 54.00
60DBuY
50DBuY
3
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. W L J’W W
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Wi L,
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(Plot A.2:  Antenna Vertical)

Plot for Channel = 39

190DBuV
~_No Frequency PeakAp QP-Limit AV-Limit  Quasi-F Avera-P Result
669 K :61.21 DBuV. 86.85 e - - -
170DBY ‘z&% 61.21 DBuV 85.00 - - - -
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(Plot B.0:  9kHz to 30MHz)

SODBIY ‘ Limit Line
No Frequency PeakAmp Lmt o Max Hold Peak Line
1 5984 M 35,02 DBuV 46.00 PeakO
2 9127 M 33,70 DBuV 46.00
70DBug 24415 M 75,05 DBuV 54.00
4 81250 M 44.14 DBuv 54.00
GODBUY
SOV
[ 4
— AW AVl M | J‘/M ’ﬂ‘“
4 U
| Py b W Ww
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30DBIV
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(Plot B.1:  Antenna Horizontal)
80DBuY 3 Limit Line
No Frequency PeakAmp Lmt ¢ Max Hold Peak Line
1 1115M 2818DBUV 4350 PeakO
2 912.7 M  33.88 DBuV 46.00
70DBug 24415 M 7657 DBuV 54.00
4 14065.0 M 43,60 DBuv 54.00
GODBIY
50DBuY
| |
40DBuY LV‘LLVI "vav [m W
4 U
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(Plot B.2:  Antenna Vertical)

Page 68 of 81



ORLAB!
' Report No.: SZ11090067W02

Plot for Channel = 78

190DBuV
~._No Frequency PeakAp: QP-Limit AV-Limit  Quasi-F Avera-P Result
1.55M :60.20 DBuvV 77.73 - -+ - -
170DBE ?&9{60.9. DBuV 85.00 - -+ -- --
\
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(Plot C.0:  9kHz to 30MHz)
80DBaY Limit Line
No Frequency. PeakAmp Lmt Max Hold Peak Line
1 1115M 2846DBuvV 4350 3 PeakO
2 9127M 33,62 DBuV 46.00 Q
70DBig  2480.5 M 71,87 DBuV 54.00
4 142450 M 44,04 DBuV 54.00
GODBIY
50DBuY
|
40DBuY’ W/ \\‘NV WF
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(Plot C.1:  Antenna Horizontal)
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) Limit Line
No Frequency  PeakAmp  Lmt o Max Hold Peak Line
1 9127M B3347DBW  46.00 PeakO
2 2480.5M 7547 DBuV 54.00
70DBZ 39175 M  4395DBuV  54.00
4 140650 M 4389DBuvV  54.00

60DBuY

50DBuY

Mo A
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(Plot C.2:  Antenna Vertical)
2.9.3.3 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.

Frequency Fundamental Emission (dBuV/m) Antenna
Ch 1 Refer to Plot
anne (MHz) PK AV Polarization certo Ho
71.45 67.56 Horizontal Plot A.1
0 2402 ;
74.24 70.06 Vertical PlotA.2
74.49 70.52 Horizontal Plot B.1
39 2441 ;
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
Test result of channel 0 (2402MHz):
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
erdic ..
(MHz) PK QP | PK | QP | PK | QP | (cm) (deg) Polarization
598.4 28.46 - N.A 46 | N.A | >6 100 98 PASS Horizontel
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9127 [33.74| - |[NA | 46 | NA |>6 100 49 | PASS | Vertical
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(GHz) PK AV | PK | QP | PK | AV | (cm) (deg) Polarization
3.873 4318 | - 74 54 | >6 >6 100 102 PASS Vertical
14.133 | 4452 | -- 74 54 | >6 >6 100 112 PASS Vertical
14.38 4452 | - 74 54 | >6 >6 100 56 PASS Horizontel
Test result of channel 39 (2441MHz):
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(MHz) PK QP PK | QP | PK | QP (cm) (deg) Polarization
111.5 2688 | - |N.A [435]| NA [>6 100 23 PASS Vertical
598.4 33.35 - |NA | 46 | NA |>6 100 79 PASS | Horizontel
912.7 33.45 - |NA | 46 | NA |>6 100 106 PASS Vertical
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(GHz) PK AV PK | QP | PK | AV | (cm) (deg) Polarization
3.85 4296 | -- 74 54 |>6 >6 100 79 PASS | Horizontel
8.305 43.87 | -- 74 54 |>6 >6 100 87 PASS | Horizontel
14.115 | 4452 | -- 74 54 | >6 >6 100 114 PASS Vertical
Test result of channel 78 (2480MHz):
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(MHz) PK QP | PK | QP | PK | QP | (cm) (deg) Polarization
598.4 3358 | -- |N.A | 46 | NA |>6 100 78 PASS | Horizontel
912.7 3374 | -- | N.A | 46 | NA |>6 100 43 PASS Vertical
Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(GHz) PK AV PK | QP | PK | AV (cm) (deg) Polarization
3.873 4318 | - 74 54 | >6 >6 100 112 PASS Vertical
14.133 | 4452 | -- 74 54 | >6 >6 100 112 PASS Vertical
14.38 44.4 - 74 54 | >6 >6 100 59 PASS Horizontel

Plots for Channel =0

B. Test Plots for the Whole Measurement Frequency Range:
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190DBuV
~_No Frequency PeakAp QP-Limit AV-Limit Quasi-F Avera-P Result
\1\27. 05 M 61.18 DBUV 85.00 - - - -
170bB2 THI6M  61.47 DBuV 80.86 - = - o
\
150DBuvV
~
\\\
130DBuV \
\
1110DBuV
90DBuV ~
T
70DBuV

" NN ““MM?EWHWWJI Mgl sl
S A phadith

50DBuV
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70KZ80ROKO0K 200K 300K 400K 500K600K00800KAKA 2M 3M 4M  5M 6M 7TM8NMPM OM 20M 30M
(Plot A.0:  9kHz to 30MHz)
S0DBuY Limit Line
No Frequency Peak Amp Lmt Max Hold Peak Line
1 5984M 3358DBUV  46.00 ) PeakO
2 24025M 71.45DBuV 54.00 (o)
70DBu 14380.0 M 4440 DBuV 54.00

60DBuY

50DBuY

40DBuY U"UI ‘"‘V MNW

Al Lol il i
Yo 1,

10DBuY

30M  40M  50M 60NV 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 15G 20G  25¢

(Plot A.1:  Antenna Horizontal)
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9 Limit Line
75DNe  Frequency. Peak Amp Lmt Max Hold Peak Line
1 9127M 3374 DBuvV 46.00 PeakO
2 24025M 7424 DBuvV 54.00
3 38725M 43,18 DBuvV 54.00
65DB4 141325 M 44,52 DBUV 54.00
55DBuY
I 4
45DBuV | 5 M
ESVEN 5!
N | . ]
o
. ’/\'\ A"H I IV "’M\q ll |
SDBu w
5DBuV
30M  40M 50M 60M _ SOM 100M 200M 300M  400M 500M600M _ 800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 135G 20G

(Plot A.2:  Antenna Vertical)

Plot for Channel = 39

DB
~_No Frequency PeakAp QP-Limit AV-Limit Quasi-F Avera-P Result
804 K 60.67 DBuUV 84.86 - - - --
I70DBE \1.0%57.8: DBUV 85.00 . - s -
0B
\\\
~
IBODBRN \
1:110DBuV
SHDB
1 —~__
DBV
1
NSVANS e W’JRIJW,“WMW’\MW ok 52
MR — ina s
L "
50DBuV
3DDBIV
IDDBIV
9KIO0K 20K 30K 40K 50K 60K70K30ROKO0K 200K 300K 400K 500K00K0080GKOKA 2M 3M 4M  5M 6M 7TM8MPM OM 20M 30M

(Plot B.0:  9kHz to 30MHz)

A~

Page 73 of 81



ORLAB!
' Report No.: SZ11090067W02

80DBuY Limit Line
No Frequency: PeakAmp Lmt 02 Max Hold Peak Line
1 5984M 3335 DBuv 46.00 Peak O
2 24415M 7449 DBuV 54.00
70DBuZ  3850.0 M 42,96 DBuV 54.00
4 8305.0M 4387 DBuv 54.00
60DBuY
50DBuY
| !
\h lu\ .Nﬂ lMM

40DBuY \IW V,\J WMMF

o}
30DBuY
MAVBAA mlv i It
10DBuY
30M  40M 50M 60M 80M 100M 200M 300M  400M 500M60OM  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G 25
(Plot B.1:  Antenna Horizontal)
80DBaY 5 Limit Line
No Frequency. PeakAmp Lmt ¢ Max Hold Peak Line

1 1115M 2688DBUW 4350 PeakO

2 912.7 M 33.45 DBuV 46.00
70DBug  2441.5M 76,26 DBuV 54.00

4 141550 M 44.30 DBuV 54.00
60DBuY
50DBuY

|
20DB ‘UMUﬂ N\""VM M
0DBuY W\VNN
)2
30DBuY 1
Nip J | M‘\ . |. i1l

20DBuY) \\/ \A N\ W\)f WM
10DBuY
30M  40M S0M 60N 8OM 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G 25

(Plot B.2:  Antenna Vertical)
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Plot for Channel = 78

190DBuV
~No Frequency PeakAp: QP-Limit AV-Limit Quasi-F Avera-P Result
504 K 59.36 DBuV 89.92 - - -
1;70DBu@ 2&%60.65 DBuV 85.00 - - ., =
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(Plot C.0:  9kHz to 30MHz)
80DBuY Limit Line
No Frequency. PeakAmp Lmt Max Hold Peak Line
1 1115M 2986DBuV 4350 o PeakO
2 9127M 3380 DBuV 46.00
70DBu3  2480.5M  72{14 DBuV 54.00
4 79450 M 4451 DBuvV 54.00
60DBu
50DBuY
[ !
wal M~
Z0DBY W Wv’ \
, ;
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1
30DBuY Y
\/\A,/\ . AL\.| I |.\| hh |
v,
10DBu
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(Plot C.1:

Antenna Horizontal)
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80DBuY Limit Line
No Frequency Peak Amp Lmt o Max Hold Peak Line
1 9127M 3404DBW  46.00 PeakO
2 .2480.5M 75,02 DBuvV 54.00
70DBuy  3917.5M 4395 DBuV 54.00
4 8507.5M 4434 DBuV 54.00
60DBuY
50DBuVY
40DBuY
s
30DBuV
AA \n I
Zliwluj V‘j ’UJ
"
10DBuY
30M  40M 50M 60M 80OM 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25¢
(Plot C.2:  Antenna Vertical)
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2.10

2.10.1 Requirement

Please see section 2.1.2 of this report.

2.10.2 Test Description

Please see section 2.1.2 of this report.

2.10.3 Test Verdict for Harmonics:

Radiated Emission (Receiver model)

According to ANSI C63.4 selection 4.2.2, because of peak detection will yield amplitudes equal to or

greater than amplitudes measured with the quasi-peak (or average) detector, the measurement data

from a spectrum analyzer peak detector will represent the worst-case results, if the peak measured

value complies with the quasi-peak limit, it is unnecessary to perform an quasi-peak measurement.

Test result of channel 0 (2402MHZz):

Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(MHz) PK QP PK | QP | PK | QP | (cm) (deg) Polarization
300M | 2590 | -- NA | 40 | NA | >6 100 113 PASS | Horizontel
669M | 2328 | -- NA | 40 | NA | >6 100 340 PASS | Horizontel

866.1M |39.15| -- |[NA | 46 | NA | >6 100 235 PASS | Horizontel
300M 2623 - |NA | 40 | NA | >6 100 224 PASS | Vertical
581M [3099| -- |NA | 40 | NA | >6 100 250 PASS | Vertical

Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(GHz) PK AV PK | QP | PK | AV | (cm) (deg) Polarization
3220G | 4557 | - 74 54 | >6 >6 | 100 103 PASS | Horizontel
4.615G | 43.63 -- 74 54 | >6 >6 | 100 270 PASS | Horizontel
3243G | 45.66 | -- 74 54 | >6 >6 | 100 114 PASS Vertical
6.280G | 4447 | -- 74 54 | >6 >6 | 100 0 PASS Vertical

Test result of channel 39 (2441MHz):

Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(MHz) PK QP PK | QP | PK | QP (cm) (deg) Polarization
300M | 2590 | -- NA | 40 | NA | >6 100 113 PASS | Horizontel
669M | 2468 | -- NA | 40 | NA | >6 100 340 PASS | Horizontel
1328M [ 2330| -- |NA [435]| NA | >6 100 205 PASS Horizontel

8564M |3986| -- |[NA | 46 | NA | >6 100 47 PASS Horizontel
339M | 31.19| - |NA | 40 | NA | >6 100 215 PASS Vertical
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60.1M [2989 | -- |NA | 40 | NA | >6 100 45 PASS Vertical
1445M | 21.74| - |N.A |[435| NA | >6 100 0 PASS Vertical
861.3M | 35.03 - |N.A | 40 | NA | >6 100 25 PASS Vertical

Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(GHz) PK AV PK | QP | PK | AV | (cm) (deg) Polarization
3310G | 46.47 -- 74 54 >6 >6 | 100 113 PASS Horizontel
3265G | 47.03 -- 74 54 >6 >6 | 100 200 PASS Vertical

Test result of channel 78 (2480MHz):

Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(MHz) PK QP PK | QP | PK | QP (cm) (deg) Polarization
31.0M | 2420 | -- NA | 40 | NA | >6 100 27 PASS | Horizontel
58.1M | 2445 -- NA | 40 | NA | >6 100 120 PASS | Horizontel
1328M | 2267 | -- |NA |435| NA | >6 100 105 PASS Horizontel

864.2M | 39.93 - |N.A | 46 | NA | >6 100 69 PASS Horizontel
591M 2977 -- |NA | 40 | NA | >6 100 350 PASS Vertical
1445M 2286 | -- |NA |435| NA | >6 100 360 PASS Vertical
868.1 M | 37.45 - |N.A | 46 | NA | >6 100 29 PASS Vertical

Frequency | Measurement Limit Margin (dB) | Height | Azimuth Verdict Antenna
(GHz) PK AV PK | QP | PK | AV | (cm) (deg) Polarization
2447 G | 43.55 -- 74 54 >6 >6 | 100 39 PASS Horizontel
3243 G | 45.79 -- 74 54 >6 >6 | 100 90 PASS Horizontel
3243 G | 4533 -- 74 54 >6 >6 | 100 150 PASS Vertical
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2.10.3.1 Test Plots for the Whole Measurement Frequency Range:

Plots for Channel =0

75DBuY Limit Line
No Frequency. PeakAmp Lmt Max Hold Peak Line
1 30.0 M 25,90 DBuV 40.00 PeakO
2 66.9 M 23,28 DBuV 40.00
65DBuY 866.1 M 39,15 DBuV 46.00
4 3220.0 M 45,57 DBuV 54.00
5 4615.0M 4363 DBuvV 54.00
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(Plot A.1:  Antenna Horizontal)
75bBu Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line
1 30.0 M 26:23 DBuV 40.00 PeakO
p. 58.1 M 30;99 DBuVv 40.00
65DBug 392.8 M 33i49 DBuV 46.00
4 867.1 M 37.07 DBuV 46.00
5 32425M 45,66 DBuV 54.00
6 6280.0 M 4447 DBuV 54.00
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(Plot A.2:  Antenna Vertical)
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Plot for Channel = 39

1

75DBuY Limit Line
No Frequency PeakAmp | Peak Line
1 30.0M 2590 DBuV PeakO
2 66.9 M 2468 DBuV
65bRg  132.8 M 2330 DBuV
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Plot for Channel = 78

738 Limit Line
N6 Fréquency PeakAmp Lmt Max Hold Peak Line
1 31.0M 24.20 DBuvV 40.00 PeakO
2 58.1 M 24,45 DBuV 40.00
65DB3 1328 M 22,67 DBuV 43.50
4 8642M 3993 DBuV 46.00
5 24475M 4355 DBuV 54.00
6 32425M 4579 DBuvV 54.00
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(Plot C.1:  Antenna Horizontal)

73DBuy Limit Line
No Frequenc Peak Amp Lmt Max Hold Peak Line
1 591M 2977DBUV  40.00 PeakO
2 1445 M 22:86 DBuV 43.50
65bBug  868.1 M 37.45 DBuV 46.00
4 32425M 4533 DBuV 54.00
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(Plot C.2:  Antenna Vertical)

** END OF REPORT **
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