Issue Date: Jan. 05, 2010
R FT Report No.: RY1001J05R1
Model: F-04B-S

TEST REPORT

For
Mobile phone incorporated with Bluetooth (Sub)
In conformity with

FCC CFR 47 Part15 (October 1, 2008)

Model: F-04B-S

FCC ID: VQK-F04B-S

Test Item: Mobile phone incorporated with Bluetooth (Sub)
Report No: RY1001J05R1

Issue Date: Jan. 05, 2010

Prepared for
Fujitsu Limited
4-1-1, Kamikodanaka, Nakahara, Kawasaki 211-8588, Japan

Prepared by
RF Technologies Ltd.
472, Nippa-cho, Kohoku-ku, Yokohama, 223-0057, Japan
Telephone: +81+(0)45- 534-0645
FAX: +81+(0)45- 534-0646

This report shall not be reproduced, except in full, without the written permission of

RF Technologies Ltd. The test results in this report apply only to the sample tested.

RF Technologies Ltd. is managed to ISO17025 and has the necessary knowledge and test facilities for
testing according to the referenced standards.

RF Technologies Ltd. Page 1 of 47
472, Nippa-cho, Kohoku-ku, Yokohama, 223-0057, Japan
Telephone: +81+(0)45- 534-0645, FAX: +81+(0)45- 534-0646, Web: http://www.rft.jp



RET

Issue Date: Jan. 05, 2010
Report No.: RY1001J05R1
Model: F-04B-S

Table of contents

1 General INfOrmMAationN.......icceiiiiseiissnncsssnncsssnicsssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssasssssasss 3
1.1 PrOQUCE AESCIIPLION ....vieitieiiieiiiiie sttt ettt et e et e it et e esb e et e eebesseeste e beesseesseessesssassaessaessenssesssessaenseessesssesssesseenseensenns 3
1.2 Test(s) performed/ SUMMAry Of tESt TESUIL ........cccviviiiiiiieii ettt besre e be e seenseeeaeees 3
1.3 BT A 103 1 1 USRS 4
1.4 MEASUICIMENE UNCETEAINEY ... eeuvievereiesetestieteeteeeteeetensteseessesssesseesseesseesseensesssesseasseesseassesnsesssesseensesnsesnsesneesseenseensenns 4
1.5 SUMMATY OF TEST TESUIES. ... eetieteeie ettt ettt ettt ettt et e et e s s e s et e bt eateeneeeneeeseesseenbeenseeneeeneeenee 5

1.5.1 Table Of tEST SUMITIAIY ... .eeuteitieitieitt ettt ettt ettt ettt et e bt e bt et e emteeaeesaeesae e st e st eneeeneeeseenseenseeneeeneenneennean 5
1.6 Setup of equipment UNAET tESt (EUT) ....ccuiiiiiiiiiieeiie ettt ettt e st e et e s teeesteessbaesaseesssaeenseesnsaesnseens 5
1.6.1 Test configuration Of EUT .......cooiiiiiiiiieiiee ettt ettt sae ettt et eetesbeesbeenbean 5
1.6.2 OPETAtiNg CONMUITION: ....vivveiietiesiieteetestestesteesteeteeteessesseesseesseessaessesssesseesseesseasseassesssesssesseessenssenssenssesssesses 6
1.6.3 Setup diagram Of tESTEA SYSTEMI......eiiiieiieieiieiierte ettt ettt e st et e e b e esbessaessaesseesseessesssesseesseessennsenns 7
1.7 EqUipment MOGITICALIONS ........ecuieiieiieieeiesiesitesie et ete et estte st eteesaessaesseesseeseenseassesseasseenseenseassesssesseeseensesnsesnsesnes 7
1.8 Deviation from the StAndard ...........c.coeiiiiieiiiie ettt ettt et 7

2 Test procedure and test data........ccocveeevverccssnncssnrcssnercsssencssssscsssens eeene 8
2.1 Occupied Bandwidth (20 dB 7 99%0) .....ceoiuieiieiieieeieieeie ettt ettt st steebeesbeesbessaessaesbaessesssesssessnesseenseensenns 8
2.2 Hopping Carrier FreqUeNCY SEPAratiOn ........c.cccververierrierieniesiieteeteeeesseesseesessesseesseessesssesssesssessesssesssesssessssssees 13
2.3 Number of HOPPIng CRANNEL............coiiriieiieiieieeiesesee ettt ettt e te st esse e seesseessesnsesneesseesseenseensenns 16
2.4 Average Time Of OCCUPANCY ....c.eevvieiiriiertieiieiteeitestesttesseesteesaesstesstesseenseessesssesseesseesesnsesssesssesseenseenseensesnsenssessees 20
2.5 Peaki OULPUL POWET ...ttt ettt sttt ettt et ae e e et e s ae et e enteenteeseeeseesbeenseeneeenneenes 27
2.6 Conducted Spurious Emissions (Antenna POrt) ..........cccoeiieiieiiiieiie et 30
2.7  Transmitter Radiated SPUITOUS ©IMISSIONS .......cviiviiireeriieireeieeteeteesteesteeseeseeeesreesseesseesseessesssesssesseesseessesssesseessees 33

2.7.1 BELOW 30 IMHZ....c.eee ettt h et a et e e s b e et e e bt es e e st e n e et et et e bt eaeebeeneente e entan 35
2.7.2 Between 30 — 1000 MHZ .......ooiiiiiiiiit ettt sttt sae et st e b e ean 36
2.7.3 ADOVE 1000 MHZ......coniiiiiiiiie ettt h ettt ettt b e bt bt et e st et et e s b saeeb e st ent et entes 38

3 Test setup PhotoSraphs.......cceiiciveiiciverinssnicnssnncsssnncsssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssases 42
3.1 Definition of the EUT CONIGUIAtION. .......ccuiiiiiiiiiiiiiieiieiteteee ettt st st 42
3.2 Definition Of the EUT @XIS......ciiiiiiiiieieieieiteeeste ettt ettt ettt et e st e et e st e besaeebe e st eseessesseabesaeeseeneeneensaneas 43
33 ANtenna Port MEASUTEIMENTS .......ocuiiiiriiiiiiii ittt ettt ettt st sttt et ebte bt esbaesbeenbeebeenaeeaeesae 45
34  Radiated SPUIIOUS CIMISSIONS ...ecuvievvertierieerteeieetestesteesseeseesseesseeseesseesseesseessesssesssesseessesssesssesssesseessesssesssesssesseessees 46

4 List of utilized test equipment/ CAlIDration ......c..ccevveeecivericiverinssnrcssseresssnrssssresssssssssssessssssssnsses 47

History

Report No. Date Revisions Issued By
RY1001JO5R1 Jan. 05, 2010 Initial Issue R.Kojima
RF Technologies Ltd. Page 2 of 47

472, Nippa-cho, Kohoku-ku, Yokohama, 223-0057, Japan
Telephone: +81+(0)45- 534-0645, FAX: +81+(0)45- 534-0646, Web: http://www.rft.jp




Issue Date: Jan. 035, 2010
Report No.: RY1001J05R |
Model: F-04B-S

1 General information

1.1 Product description

Test item : Mobile phone incorporated with Bluetooth (Sub)
Manufacturer : Fujitsu Limited

Address : 4-1-1, Kamikodanaka, Nakahara, Kawasaki 211-8588, Japan
Model : F-04B-S

FCCID : VQK-F04B-S

Serial numbers : 000000000003 103 (for radiated),

000000000003244 (for conducted)
Fundamental Operated Frequency :Tx/Rx Freq. (2402 - 2480 MHz)

Oscillator frequencies :26 MHz

Type of Modulation : FHSS (GFSK, = /4DQPSK, 8DPSK)

RF Output Power : 1.68dBm (measured at the antenna terminal)
Antenna Gain :-6.00 dBi ( A /4 Monopole antenna)

Receipt date of EUT : Nov. 27, 2009

Nominal power source voltages : DC 3.7V (Battery)

1.2  Test(s) performed/ Summary of test result

Test specification(s) : FCC CFR 47. Part 15 (October 1, 2008)
Test method(s) : ANSI C63.4: 2003

Test(s) started : Dec. 01, 2009

Test(s) completed : Dec. 20, 2009

Purpose of tesi(s) : Grant for Certification of FCC
Summary of test result : Complied

Note: The above judgment is only based on the measurement data and it does not include the measurement
uncertainty. Accordingly, the statement below is applied to the test result.
The EUT complies with the limit required in the standard in case that the margin is not less than the

measurement uncertainty in the Laboratory.
Compliance of the EUT is more probable than non-compliance is case that the margin is less than the
measurement uncertainty in the Laboratory.

Test engineer —/‘Ié:&_.;)

R.Kojiffia

Engineer
EMC testing Department
Reviewer
K.Ohnishi
Manager
EMC testing Department
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1.3 Test facility

The Federal Communications Commission has reviewed the technical characteristics of the test facilities at RF
Technologies Ltd., located in 472, Nippa-cho, Kohoku-ku, Yokohama, 223-0057, Japan, and has found
these test facilities to be in compliance with the requirements of 47 CFR Part 15, section 2.948, per October 1, 2007.
The description of the test facilities has been filed under registration number 319924 at the Office of the Federal
Communications Commission. The facility has been added to the list of laboratories performing these test services
for the public on a fee basis.

The list of all public test facilities is available on the Internet at http://www.fcc.gov.

Registered by Voluntary Control Council for Interference by Information Technology Equipment (VCCI)
Each registered facility number is as follows;

Test site (Semi Anechoic chamber 3m) R-2393

Test site (Shielded room) C-2617

Registered by Industry Canada (IC) Each registered facility number is as follows;
Test site No.1 (Semi Anechoic chamber 3m): 6974A

Accredited by National Voluntary Laboratory Accreditation Program (NVLAP) for the emission tests stated in
the scope of the certificate under Certificate Number 200780-0

This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP,
NIST, or any agency of the Federal Government.

NVIAD

NVLAP LAB CODE 200780-0

1.4 Measurement uncertainty

The treatment of uncertainty is based on the general matters on the definition of uncertainty in “Guide to the expression
of uncertainty in measurement (GUM)” published by ISO. The Lab’s uncertainty is determined by referring UKAS
Publication LAB34: 2002 “The Expression of Uncertainty in EMC Testing” and CISPR16-4-2: 2003 “Uncertainty in
EMC Measurements”.

The uncertainty of the measurement result in the level of confidence of approximately 95% (k=2) is as follows;

RF Conducted emission: + 1.0 dB (9 kHz — 26 GHz)
Radiated emission (9 kHz - 30MHz): + 2.8 dB
Radiated emission (30MHz - 1000MHz): + 5.7 dB
Radiated emission (1.0GHz — 18.0GHz): + 5.8 dB
Radiated emission (18.0GHz — 26.0GHz): = 5.9 dB
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1.5 Summary of test results

1.5.1 Table of test summary
Requirement of; Section in FCC15 Result Sample Section in
this report
1.5.1 Occupied Bandwidth (20 dB/99%) 15.247(a)(1) - B2 2.1
1.5.2 Hopping Carrier Frequency Separation 15.247(a)(1) Complied B2 2.2
1.5.3 Number of Hopping Channel 15.247(a)(1)(1ii) Complied B2 2.3
1.5.4 Average Time of Occupancy 15.247(a)(1)(iii) Complied B2 24
1.5.5 Peak Output Power 15.247(a)(1)/(b)(1) Complied B2 2.5
1.5.6 Conducted Spurious Emissions 15.247(d) Complied B2 2.6
1.5.7 Transmitter Radiated Spurious Emissions 15.205(b)/15.209 Complied Bl 2.7
1.6 Setup of equipment under test (EUT)
1.6.1 Test configuration of EUT
Equipment(s) under test:
Item Manufacturer Model No. Serial No. Remark
B1 Mobile phone incorporated Fujitsu Limited F-04B-S 000000000003103 | For Radiated Test
with Bluetooth (Sub)
B2 | Mobile phone incorporated Fujitsu Limited F-04B-S 000000000003244 | For Conducted Test
with Bluetooth (Sub)
D Li-ion Battery Pack (Sub) Fujitsu Limited F14 - DC3.7V / 650mAh
Support Equipment(s):
Item Manufacturer Model No. Serial No.
A Mobile phone incorporated Fujitsu Limited F-04B 353167030003784
with Bluetooth (Main)
C Li-ion Battery Pack Fujitsu Limited F13 -
E AC Adapter Fujitsu Limited. FOMA AC adaptor(02 SCB
Connected cable(s):
No. | Item Identification Shielded | Ferrite Connector Type | Length
(Manu.e.t.c) Core Shielded (m)
YES/NO | YES/NO YES/NO
| DC power cable Fujitsu Limited. No No No 2.32
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1.6.2 Operating condition:

Operating mode:
The EUT was tested under the following test mode prepared by the applicant:

(1-1) GFSK, Max continuous transmission with DH1/3/5 PACKET at hopping off (2402MHz)
(1-2) GFSK, Max continuous transmission with DH1/3/5 PACKET at hopping off (2441 MHz)
(1-3) GFSK, Max continuous transmission with DH1/3/5 PACKET at hopping off (2480MHz)
(1-4) w/4ADQPSK, Max continuous transmission with DH1/3/5 PACKET at hopping off (2402MHz)
(1-5) w/4DQPSK, Max continuous transmission with DH1/3/5 PACKET at hopping off (2441 MHz)
(1-6) w/4DQPSK, Max continuous transmission with DH1/3/5 PACKET at hopping off (2480MHz)
(1-7) 8DPSK, Max continuous transmission with DH1/3/5 PACKET at hopping off (2402MHz)
(1-8) 8DPSK, Max continuous transmission with DH1/3/5 PACKET at hopping off (2441MHz)
(1-9) 8DPSK, Max continuous transmission with DH1/3/5 PACKET at hopping off (2480MHz)
(1-10) Continuous transmission with DH1/3/5 PACKET at hopping on
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1.6.3 Setup diagram of tested system:

Configuration 1 (F-04B and F-04B-S)

Mobile phone incorporated
with Bluetooth (Sub)
(EUT)

D: |
Li-ion |
Battery Pack i

Configuration 2 (F-04B-S Only)

1.7 Equipment modifications

No modifications have been made to the equipment in order to achieve compliance with the applicable standards

described in clause 1.2.

1.8 Deviation from the standard

No deviations from the standards described in clause 1.2.

1

1

1

' A: B:

' Mobile phone incorporated Mobile phone incorporated
1 with Bluetooth (Main) with Bluetooth (Sub)
| (AE) (EUT)

1

|

1

: C: D:

| Li-ion Li-ion
i Battery Pack Battery Pack
1

1

| “—>>

1

| 1 Connect and Separate between A and B
1

i E:

! AC Adaptor

|

1

' v

| AC120V, 60Hz

1

1

1

1

1

1

1

(When connection is in a state F-04B and F-04B-S, Bluetooth of F-04B-S does not work.)
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2 Test procedure and test data
2.1 Occupied Bandwidth (20 dB / 99%)

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT |_Antenna Port Spectrum
Analyser

Test procedure

Measurement procedures were implemented according to the method of ANSI C63.4: 2003 clauses 13.1.7.
The EUT antenna port connected to the spectrum analyzer. The RBW is set to > 1% of the 20 dB bandwidth
bandwidth. The VBW is set to 3 times of the RBW. The sweep time is coupled appropriate.

Limitation
There are no limitations. The measurement value is used to calculation of the limitation of the channel separation

and the emission designator.

Test equipment used (refer to List of utilized test equipment)

| SA06 | CL26 | | |

Test results

(Configuration 2)

Operating Transmission Channel Transmission Bandwidth [MHz]
Mode Frequency 20dB 99%
GFSK Low (Och) 2402 1.128 0.984

(1Mbps) Middle (39¢ch) 2441 1.128 0.984
P High (78ch) 2480 1.134 0.990
Low (Och) 2402 1.380 1.212
”/(‘;&%PSS)K Middle (39ch) 2441 1.386 1218
P High (78ch) 2480 1.386 1.212
Low (Och) 2402 1.392 1.212
gi/ﬁ)sf) Middle (39¢ch) 2441 1.386 1.212
P High (78ch) 2480 1.386 1.212
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Test Data
Tested Date: Dec. 01,

2009

Temperature: 29 °C
Humidity: 30 %
Atmos. Press: 1018 hPa

20dB Bandwidth (Configuration 2)

Ref 10 dBm

“RBW 100 kHz
VBW 300 kHz

Att 20 dB SWT 2.5 ms

Marker 1 [T1 ]
-0.90 dBm
2.402000000 GHz

10

A

nde [TL]  20[00 dB
BW  1|.128000p00 MHz
Temp 1| [T1 ndB]}

-21/00 dBm
2|.401430p00 GHz

Femp—2 T TRt
-20[99 dem
2|.402558p00 GHz

\ M

\

80—

-90

GFSK 2402MHz

Center 2.402 GHz

300 kHz/

“RBW 100 kHz
VBW 300 kHz

Span 3 MHz

Marker 1 [T1 ]
-1.10 dBm

Ref 10 dBm Att 20 dB SWT 2.5 ms 2.441000000 GHz
10 ndB [Th] 20[00 dB
o Temp 1| [T1 ndB]

21118 dBm

-21[00 dBm
-30

567
g
.

™ GFSK 2441MH

Center 2.441 GHz

Ref 10 dBm

300 kHz/

RBW 100 kHz
VBW 300 kHz
Att 20 dB SWT 2.5 ms

Span 3 MHz

Marker 1 [T1 ]
-1.29 dBm
2.480000000 GHz

10 nd [Th] 20fo0 dB
BW  1].134000p00 MHz
Temp 1 [T1 ndpy
21|34 dBm
2|.479424p00 GHz
Temp—2Z[ T TOET
-21|50 dBm
W, 2| 480558p00 GHz

AS

7 GFSK 2480MHz

-90

Center 2.48 GHz

300 kHz/

Span 3 MHz

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -1.16 dBm
Ref 10 dBm Att 20 dB SWT 2.5 ms 2.402000000 GHz
10 ndB [TL]  20[00 dB
BW  1|.380000p00 MHz
Temp 1| [T1 naby
21{10 dBm
2(.401292p00 GHz
iEn
M [~ Temp—2 T TR T
21{11 dBm
Y T2 240267200 GHz
-30
ot
-70
-90
Center 2.402 GHz 300 kHz/ Span 3 MHz
® RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -1.77 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.441000000 GHz
10 ndB [TL] 20[00 dB
BW  1|.386000p00 MHz
t 1] {13 napy
W -21{78 dBm
2|.440286p00 GHz
-10 Temp 2[ FT1 ndf
-22/05 dBm
T 1o 2/.441672p00 GHz
-30
-80
—%0 ’ ’ ‘
Center 2.441 GHz 300 kHz/ Span 3 MHz
® “RBW 100 kHz WMarker 1 [T1 ]
VBW 300 kHz -2.56 dBm
Ref 10 dBm Att 20 dB SWT 2.5 ms 2.480000000 GHz
10 ndB [TL]  20[00 dB
BW  1|386000p00 MHz
o Temp 1| [T1 ndB]}
-22|54 dBm
MJN/“’J\/M e
2.479286p00 GHz
iEn
| [T, Temp—2 T TR T
\ 22|51 dBm
. 1o 2.480672p00 GHz
-30
-70
« TU/4DOPSK 2480MHz
| ||

Center 2.48 GHz

300 kHz/

span 3

MHz
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20dB Bandwidth (Configuration 2)

% RBW 100 kHz Marker 1 [T1 ]
VBW 300 KkHz 1.20 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.402000000 GHz
10 nds [TL] 20[00 dB
BW  1[392000p00 MHz

T al pra napy

V\/ -2 2 dBm

2.401298p00 GHz
-10 Temp 2[ FT1 ndf
-21[42 dBm

A T2  2/.402690p00 GHz

/ \
W“‘J N

o
-80
-90 ‘
Center 2.402 GHz 300 kHz/ Span 3 MHz
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -1.90 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.441000000 GHz
10 ndB [TL]  20[00 dB
BW  1|386000p00 MHz
o Temp 1| [T1 ndf]
\/‘\—/ -21{92 dém
2.440298D00 GHz
-10 Temp 2| [T1 ndf]
-21053 dBm
4 T2 2|441684p00 GHz
-50
L-70—
... S8DPSK 2441MHz
| ]
Center 2.441 GHz 300 kHz/ Span 3 MHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -2.60 dBm
Ref 10 dBm Att 20 dB SWT 2.5 ms 2.480000000 GHz
10 ndB [TL]  20[00 dB
BW 1| 386000p00 MHz
o Temp 1| [T1 ndf} [A]
-22/60 dBm
\A/\N 2|.479208p00 GHz
- Temp—2 T TR T
/ L\ 22}40 dBm
A o 2| 480684P00 GHz
-30
-70
-80
-90 ‘
Center 2.48 GHz 300 kHz/ Span 3 MHz
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Test Data
Tested Date: Dec. 01, 2009

99% Occupied Bandwidth (Configuration 2)

Temperature: 29 °C
Humidity: 30 %
Atmos. Press: 1018 hPa

“RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz -1.16 dBm
® “RBW 100 kHz Marker 1 [T1 ] Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.402000000 GHz
“VBW 300 kHz 0.90 dBm 10 OBW  1/.212000p00 MHz

Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.402000000 GHz remp 1| 11 osj

10 0BW98B4]. 000000P00 kHz o 13|58 den|EM

Temp 1| [T1 OBY1 A 2|.401376p00 GHz

o -16| 66 _dem|EM Temp 2| [T1 0B|V]

-10 §
2[.401502p00 GHz g g 1338 dBm
Temp 2| [T1 oBf\] / 2].402588000 GHz
o—te

16|
T, T2 2[.402486p00 GHz / \
\ /f\\ 7

L-70—

Tt /4DOPSK 2402MHz
GFSK 2402MHz | |||

L 90
Center 2.402 GHz 300 kHz/ Span 3 MHz
90
Center 2.402 GHz 300 khz/ Span 3 MHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -1.77 dem
® RBW 100 kHz Marker 1 [T1 ] Ref 10 dBm Att 20 dB SWT 2.5 ms 2.441000000 GHz
“VBW 300 kHz 1.10 dBn = —
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.441000000 GHz OBW 11:218000p00 MHz
Temp 1| [T1 OBy
10 0BW984[.000000P00 kHz o 1469 dem|EM
Temp 1| [T1 OBN] - W 2|.440370p00 GHz
_16l g9 dan| Bl Temp 2| [T1 OBW]
2| 440496000 GHz -10 4 4 —1a25 dBm
Temp 2| [T1 OB\] 2|.441588p00 GHz
17425 dem

T1 T2 2[.441480P00 GHz / \

R

o .
Lo 1t /4ADOPSK 2441MHz
GFSK 2441 MHz ‘ ‘ ‘ ‘

Center 2.441 GHz 300 kHz/ Span 3 MHz

RBW 100 kHz
“VBW 300 kHz
SWT 2.5 ms

Marker 1 [T1 ]
-2.56 dBm

“RBW 100 kHz Marker 1 [T1 ] Ref 10 dBm “Att 20 dB 480000000 GHz

% VBW 300 kHz -1.29 dBm [T) oW 1] 212000h00 MH
Ref 10 dBm Att 20 dB SWT 2.5 ms 2.480000000 GHz B =
Temp 1| [T1 0Bf]
10 0BW990[. 000000P00 _kHz —15l 44 g |EN
Temp 1| [T1 0By \/.‘"\, 2].479370p00 GHz
o 17|25 den|E8 P~ | Temp 2 71 08l
2| 479490000 GHz - 4 = =tatoT—dem
Temp 2| [T1 OBj] \ 2[.480582P00 GHz

=t o
/é/ T2 2|.480480P00 GHz -20

RS aa

—  GFSK 2480MHz " 11 /ADOPSK 2480MHz
“ | | ]
o0 ‘ Center 2.48 GHz 300 kiz/ Span 3 MHz

Center 2.48 GHz 300 kHz/ Span 3 MHz
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99% Occupied Bandwidth (Configuration 2)

*RBW 100 kHz Marker 1 [T1 ]

®

VBW 300 kHz -1.20 dBm
Ref 10 dBm Att 20 dB SWT 2.5 ms 2.402000000 GHz
10 OBW 1].212000p00 WMHz

Temp 1| [T1 OB]
1294 g N
V\, 2| 401376p00 GHz
Temp 2| [T1 OB\]
10 12 1377 dBm
2|.402588p00 GHz
-20
o
-60
-80
-90 ‘
Center 2.402 GHz 300 kHz/ Span 3 MHz
® RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -1.90 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.441000000 GHz
10 oBW  1[.212000p00 WMHz
Temp 1 C
o aen|EN
\,/‘\_( 2.440376p00 GHz
Temp 2| [T1 0Bf]
- T =t e
/ "\Y 2441588000 GHz
-30
o5 /\r\f
-50
-7
| o SDPSK 2441MHz
-90 ‘
Center 2.441 GHz 300 kHz/ Span 3 MHz
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 2.60 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.480000000 GHz
10 OBW 1].212000p00 MHz
Temp 1| [T1 0B|V]
1454 den|EE
V\~ 2.479376p00 GHz
Temp 2| [T1 0B|]
-10 T V’\\\;Z =15{63 dem
2|.480588D00 GHz
-20
-30
P
-70
-80
-90 ‘

Center 2.48 GHz 300 kHz/ Span 3 MHz

RF Technologies Ltd.
472, Nippa-cho, Kohoku-ku, Yokohama, 223-0057, Japan
Telephone: +81+(0)45- 534-0645, FAX: +81+(0)45- 534-0646, Web: http://www.rft.jp

Page 12 of 47



Issue Date: Jan. 05, 2010

Report No.: RY1001J05R1
Model: F-04B-S

2.2 Hopping Carrier Frequency Separation

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT | Antenna Port Spectrum
Analyser

Test procedure
The EUT antenna port connected to the spectrum analyzer. The RBW is set to more than 1% of its span. The VBW
is set to more than RBW. The sweep time is coupled appropriate.

Limitation

15.247(a)(1) frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel,
whichever is greater, provided the systems operate with an output power no greater than 125 mW.

Test equipment used (refer to List of utilized test equipment)

| SA06 | CL26 | | | | |
Test results — comply with the limitation
Operating Measured Measured Frequency Two-third of Frequency Separation
Mode Channel (MHz) the 20dB bandwidth (MHz) (MHz)
Middle (39ch)
GFSK Configuration 2 2441 0.756 (worst case) 1.0
Middle (39ch)
w/4DQPSK Configuration 2 2441 0.924 (worst case) 1.0
Middle (39ch)
8DPSK Configuration 2 2441 0.928 (worst case) 1.0
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Test Data

Tested Date: Dec. 01, 2009 Temperature: 29 °C
Humidity: 30 %
Atmos. Press: 1018 hPa

Operating mode: GFSK (Configuration 2)

“RBW 300 kHz Delta 2 [T1 ]

“VBW 3 MHz -0.42 dB

Ref 2 dBm “Att 30 dB SWT 2.5 ms 1.000000000 MHz
2 Marker|( 1 [T1 ]|

-0166 dBm

e NS
SRR ER

——12

|14

——16

-18

Center 2.441 GHz 500 kHz/ Span 5 MHz

Operating mode: 7/4DQPSK (Configuration 2)

“RBW 300 kHz Delta 2 [T1 ]

*VBW 3 MHz -0.32 dB
Ref 2 dBm “Att 30 dB SWT 2.5 ms 1.000000000 MHz
2 Marker| 1 [T1 ]
-1130 dBm
Lo 2| 441000000 GH
p
W Ay i PPy LA

LARNERLVZS AWSERWEIAW

——10

|-14

——16

-18

Center 2.441 GHz 500 kHz/ Span 5 MHz
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Operating mode: 8DPSK (Configuration 2)

*“RBW 300 kHz Delta 2 [T1 ]

*VBW 3 MHz -0.59 dB
Ref 2 dBm “Att 30 dB SWT 2.5 ms 1.000000000 MHz
2 Marker| 1 [T1 ]
-1{19 dBm
I} 21441000000 GH
J
|, [ A% A A TN

RN RN RN BN

——10

——12

| _14

——16
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Center 2.441 GHz 500 kHz/ Span 5 MHz
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2.3 Number of Hopping Channel

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT | Antenna Port Spectrum
Analyser

Test procedure

The EUT antenna port connected to the spectrum analyzer. The RBW is set to more than 1% of its span. The VBW
is set to more than RBW. The sweep time is coupled appropriate. The span is set to cover the authorized band. The
analyzer is set to MAX HOLD. The EUT is hopping operation.

Limitation
15.247(a) (1) (iii) (iii) Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

Test equipment used (refer to List of utilized test equipment)

| SA06 | CL26 | | | |

Test results — Comply with the limitation
Hopping channel: 79 channels
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Test Data

Tested Date: Dec. 01, 2009 Temperature: 29 °C
Humidity: 30 %
Atmos. Press: 1018 hPa

Operating mode: GFSK (Configuration 2)
®
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Operating mode: 7/4DQPSK (Configuration 2)

® “RBW 300 kHz Marker 2 [T1 ]
“VBW 3 MHz 1.61 dBm
Ref 2 dBm “Att 30 dB SWT 2.5 ms 2.428000000 GHz
2 Marker] 1 [T1 ]
1/76 dBm
402000000 GH

as.wwn%%mQﬁﬂﬁﬁﬂ “ﬂﬁﬂﬂﬂﬂﬂﬁﬂﬂhﬂﬂJ
]
:rJ

|
|

-1

Center 2.414 GHz 2.8 MHz/ Span 28 MHz
® “RBW 300 kHz Marker 1 [T1 ]
“VBW 3 MHz -2.39 dBm
Ref 2 dBm “Att 30 dB SWT 2.5 ms 2.428000000 GHz
2 Marker[ 2 [T1 ]
-2.35 dBm
2l 456000000 b

EE
%

A

-14
-16
18
Start 2.428 GHz 2.8 MHz/ Stop 2.456 GHz
® “RBW 300 kHz Marker 1 [T1 ]
“VBW 3 MHz -2.51 dBm
Ref 2 dBm “Att 30 dB SWT 2.5 ms 2.456000000 GHz
2 Marker| 2 [T1 ]
-2/46 dBm
2| 480000000 Gt
1 PK
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AT AP R AT i
AL A RRAVENAN
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Start 2.456 GHz 2.8 MHz/ Stop 2.484 GHz
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Operating mode: 8DPSK (Configuration 2)
® szx zoaH:Hz Marker 1

Ref 2 dBm “Att 30 dB SWT 2.5 ms 2.402000000 GHz

dBm
a 00000 _cHz | I
—
UE |,
-4
"

zzzzzzzzzzzzz

SWT 2.5 ms

® “RBW 300 kHz Marker 1 [T1
“VBW 3 MHz
Ref 2 dBm “Att 30 dB
2

AR R AR AR AN

AR AR AR TR
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2.4 Average Time of Occupancy

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT | Antenna Port Spectrum
Analyser

Test procedure
The EUT antenna port connected to the spectrum analyzer. The RBW is set to 1 MHz. The VBW is set to more than
RBW. The sweep time is coupled appropriate. The span is set to 0 MHz and single sweep with video triggered. The
EUT is hopping operation.
The average time of occupancy within the 31.6 seconds (79 channels * 0.4) is calculated as follows in accordance
with Bluetooth formula;

In case of DH1: (average time of occupancy) = (pulse width) * (1600/2) /79 * 31.6

In case of DH3: (average time of occupancy) = (pulse width) * (1600 /4) /79 * 31.6

In case of DHS: (average time of occupancy) = (pulse width) * (1600 /6) /79 * 31.6

Limitation
15.247(a)(1)(iii) 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.

Test equipment used (refer to List of utilized test equipment)

| SA06 | CL26 | | | | |
Test results — comply with the limitation. (Configuration 2)
Operating Mode Frequency [MHz] Transmission Pulse width Time of occupancy
Packet Type (msec) (msec)
DHI1 0.396 126.720
2402 DH3 1.673 267.680
DHS5 2.927 312.213
DHI1 0.397 127.040
GFSK 2441 DH3 1.672 267.520
DHS5 2.934 312.960
DHI1 0.397 127.040
2480 DH3 1.674 267.840
DHS5 2.934 312.960
DH1 0.412 131.840
2402 DH3 1.680 268.800
DH5 2.936 313.173
DH1 0.413 132.160
T /ADQPSK 2441 DH3 1.680 268.800
DH5 2.941 313.707
DH1 0.412 131.840
2480 DH3 1.678 268.480
DH5 2.935 313.067
DH1 0.411 131.520
2402 DH3 1.676 268.160
DH5 2.936 313.173
DH1 0.412 131.840
8DPSK 2441 DH3 1.682 269.120
DH5 2.941 313.707
DHI1 0.410 131.200
2480 DH3 1.682 269.120
DHS5 2.927 312.213
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Test Data
Tested Date: Dec. 01, 2009

Operating mode: GFSK (Configuration 2)

® RBW 1 MHz

Delta 2 [T1 ]

®

Temperature: 29 °C
Humidity: 30 %
Atmos. Press: 1018 hPa

RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -0.16 dB VBW 3 MHz 7.45 dB
Ref 10 dBm Att 30 dB SWT 580 ps 395.520000 ps Ref 10 dBm Att 30 dB SWT 2 ms 1.672660 ms
10 Marker] 1 [T1 10 Marker] 1 [T1
1 -o}43 dem -9|13 dem
¥ 1 000! 4000 s
LRV
-40-TRG -{40 dBm -40-|TRG -40 dBm
-50
-7
e f-80—
DHI1 2402MHz DH3 2402MHz
- s —%0 . s
Center 2.402 GHz 58 ps/ Center 2.402 GHz 200 ps/
® RBW 1 MHz Delta 2 [T1 ] ® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 0.05 dB “VBW 3 MHz 1.94 dB
Ref 10 dBm “Att 30 dB SWT 580 ps 396.700000 ps Ref 10 dBm “Att 30 dB SWT 2 ms 1.672000 ms
10 Marker| 1 [T1 10 Marker| 1 [T1
—olss dem -6{09 dBm
1 2
12580000 Q00h0g
L AP 1 AR
L. L ™
-20 -20
-30 -30
TrRe {40 de; tRe 40 de;
/NM“MNM] L _so.
LR
d
-70
-80
DHI1 2441MHz DH3 2441MHz
90 1 -90 | I
Center 2.441 GHz 58 ps/ Center 2.441 GHz 200 ps/
® RBW 1 MHz Delta 2 [T1 ] ® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 0.37 dB “VBW 3 MHz 3.66 dB
Ref 10 dBm “Att 30 dB SWT 580 ps 397.380000 ps Ref 10 dBm “Att 30 dB SWT 2 ms 1.674000 ms
10 Marker] 1 [T1 10 Marker] 1 [T1
2|22 dem 7{14 dBm
1 12 8@0boo coohog,
LRV
-20 -20
tre 40 dem tRe 40 dem
0
LA
-70
Lo— DHI1 2480MHz DH3 2480MHz
| \ |
Center 2.48 GHz 58 s/ Center 2.48 GHz 200 ps/
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Operating mode: GFSK (Configuration 2)

® RBW 1 MHz
VBW 3 MHz

Delta 2 [T1 ]
-6.05 dB

Ref 10 dBm Att 30 dB SWT 3.7 ms 2.926600 ms
10 Marker] 1 [T1
-5|25 dBm
a000boo s
1 AP]
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-10
N
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Center 2.402 GHz 370 ps/
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—2 400000 e
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| |
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-
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i
0
~=— DHS5 2480MHz
| |
Center 2.48 GHz 370 ps/
RF Technologies Ltd. Page 22 of 47

472, Nippa-cho, Kohoku-ku, Yokohama, 223-0057, Japan

Telephone: +81+(0)45- 534-0645, FAX: +81+(0)45- 534-0646, Web: http://www.rft.jp



RET

Issue Date: Jan. 05, 2010
Report No.: RY1001J05R1
Model: F-04B-S

Operating mode: 1t /4DQPSK (Configuration 2)

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.86 dB
Ref 10 dBm “Att 30 dB SWT 580 ps 411.960000 ps

10 Marker] 1 [T1

76 dBm

,
|
|
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® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 1.34 dB
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R

DH3 2402MHz
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s
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5|35 dem
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Operating mode: 1T /4DQPSK (Configuration 2)

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -1.22 dB

Ref 10 dBm “Att 30 dB SWT 3.7 ms 2.935600 ms

Marker] 1 [T1

DH5 2402MHz

-0 H ‘

Center 2.402 GHz 370 ps/
® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 5.18 dB
Ref 10 dBm “Att 30 dB SWT 3.7 ms 2.941000 ms
10 Marker| 1 [T1
-13[72 dBm
4_000h00 s
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“VBW 3 MHz 3.31 dB
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405 dBm
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| Tl bl | Uil I
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Center 2.48 GHz 370 ps/
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Operating mode: 8DPSK (Configuration 2)
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Operating mode: 8DPSK (Configuration 2)

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 8.04 dB
Ref 10 dBm “Att 30 dB SWT 3.7 ms 2.935600 ms
10 arker] 1 [T1
-14[40 dBm
o e R T

I ‘Iw WU

I Ll

DHS5 2402MHz M
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I t”ﬁu le
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“VBW 3 MHz 5.42 dB
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10 Marker| 1 [T1
-13{01 dBm
4
L 10
Al
40— {TRG -40 dBm
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| |
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2.5 Peak Output Power

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

Spectrum
Analyzer

EUT

Antenna Port

Test procedure

The EUT antenna port connected to the spectrum analyzer. The RBW is set to the greater than 20dB bandwidth.
The VBW is set to three times of RBW. The sweep time is coupled appropriate. The span is set to cover the carrier
output spectrum. The analyzer is set to MAX HOLD. The EUT is set measured transmission channel under hopping
off mode.

Limitation

15.247(a) (1) Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel,
whichever is greater, provided the systems operate with an output power no greater than 125 mW(21dBm).

Test equipment used (refer to List of utilized test equipment)

| SA06 | CL26 | | | | |

Test results — comply with the limitation.

Operating Mode Transmission Cable loss | Output power | Output power | Output power

Channel (dB) (dBm) (dBm) (mW)

(Frequency: MHz) [Reading] [Result] [Result]
Low (2402) 0.90 0.03 0.93 1.24
GFSK Middle (2441) 0.90 -0.11 0.79 1.20
High (2480) 0.90 -0.49 041 1.10
Low (2402) 0.90 0.53 1.43 1.39
1/ADQPSK Middle (2441) 0.90 -0.19 0.71 1.18
High (2480) 0.90 -1.09 -0.19 0.96
Low (2402) 0.90 0.78 1.68 1.47
8DPSK Middle (2441) 0.90 0.09 0.99 1.26
High (2480) 0.90 -0.83 0.07 1.02
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Test Data
Tested Date: Dec. 01, 2009 Temperature: 29 °C

Humidity: 30 %

% RBW 3 MHz Marker 1 [T1 ] @ RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 0.03 dBm VBW 10 MHz 0.53 dBm
Ref 10 dBm Att 30 dB SWT 2.5 ms 2.402000000 GHz Ref 10 dBm Att 30 dB SWT 2.5 ms 2.402000000 GHz
10 10
T = ] LA]
1P| ™~ [P |
UED |10 \ o \
I--40. I--40.
60 -60
L-7 -7
L-s |-80—
GFSK 2402MHz Tt /4ADOPSK 2402MHz
- 1 . 1 . .
Center 2.402 GHz 1 MHz/ Span 10 MHz Center 2.402 GHz 1 MHz/ Span 10 MHz
@ “RBW 3 MHz Marker 1 [T1 ] @ “RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 0.11 dBm VBW 10 MHz 0.19 dBm
Ref 10 dBm Att 30 dB SWT 2.5 ms 2.441000000 GHz Ref 10 dBm Att 30 dB SWT 2.5 ms 2.441000000 GHz
10 10
o PR S [A] o ’//‘4',,_F_J.__ﬁ¥‘ LA]
N‘\\“‘\\\\\\\\\ h“\\\“-\\\\\‘
0 ~\\\\\\~ 10 \‘\-\-‘
L s0 I--20
-a0 -a0
-50 -50
60 -60
L7 -7
=~ GFSK 2441 = 10 /4DOPS
FSK MHz 1t /4ADOPSK 2441MHz
%0 | %0 | | | |
Center 2.441 GHz 1 MHz/ Span 10 MHz Center 2.441 GHz 1 MHz/ Span 10 MHz
® RBW 3 MHz Marker 1 [T1 ] @ RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 0.49 dBm VBW 10 MHz 1.09 dBm
Ref 10 dBm Att 30 dB SWT 2.5 ms 2.480000000 GHz Ref 10 dBm Att 30 dB SWT 2.5 ms 2.480000000 GHz
10 10
LA LA
F——
1P| T [
U= I ]

/;39///,//////,
-30

40

I-s0

-90

<« GFSK 2480MHz

Center 2.48 GHz

1 MHz/
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Atmos. Press: 1018 hPa
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® RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 0.78 dBn

Ref 10 dBm Att 30 dB SWT 2.5 ms 2.402000000 GHz
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o /f_w_&_\ LA ]
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50 | |
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Ref 10 dBm Att 30 dB SWT 2.5 ms 2.441000000 GHz
10
[A]
1 PY [
W |, / I
/ \
-30
-40
|70
| .. 8DPSK 2441MHz
-00
Center 2.441 GHz 1 WMHz/ Span 10 MHz
@ “RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 0.83 dBm
Ref 10 dBm Att 30 dB SWT 2.5 ms 2.480000000 GHz
0
o [A]
——

e .

|
-10 e

30

-40

-50

-60

-7

~=— 8DPSK 2480MHz

-90 | |
Center 2.48 GHz 1 MHz/

Span 10 MHz

RF Technologies Ltd.
472, Nippa-cho, Kohoku-ku, Yokohama, 223-0057, Japan

Telephone: +81+(0)45- 534-0645, FAX: +81+(0)45- 534-0646, Web: http://www.rft.jp

Page 29 of 47



Issue Date: Jan. 05, 2010

Report No.: RY1001J05R1
Model: F-04B-S

2.6 Conducted Spurious Emissions (Antenna Port)

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT |_Antenna Port Spectrum
Analyser

Test procedure

The EUT antenna port connected to the spectrum analyzer. The RBW is set to 100 kHz. The VBW is set to 300 kHz.
The sweep time is set to the coupled. The spectrum is cheated from 30 MHz to 26 GHz.

The EUT is set measured transmission channel under hopping off mode.

Limitation

15.247(d) In any 100 kHz 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 20 dB below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power, based on either an RF conducted or a radiated measurement, provided the
transmitter demonstrates compliance with the peak conducted power limits.

Test equipment used (refer to List of utilized test equipment)

| SA06 | CL26 | | | |

Test results — comply with the limitation.
There were no conducted spurious emissions with levels of more than 20 dB below the applicable limit.
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Test Data
Tested Date: Dec. 01, 2009 Temperature: 29 °C

Humidity: 30 %

Restricted Band Edge

®

“RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
-0.42 dBm

Ref 10 dBm Att 30 dB SWT 10 ms 2.402000000 GHz
10

1
-40 j
-50
PSRV VY PRPEOR ) PRUTINITEY PRI WL Al AL
48 g baagan 4 o W
-7
™~ GFSK

AL

-9
Start 2.31 GHz 10 MHz/ Stop 2.41 GHz

®

Ref 10 dBm

“Att 30 dB

RBW 100 kHz
“VBW 300 kHz
SWT 10 ms

Marker 1 [T1 ]
0.15 dBm
2.402200000 GHz

D1 -19.85 dB

-30
oddh A el Ak AN Jessoh s n st It lp b, ,/’\,»N.,kM
-70
-80
Tt /ADOPSK 1
-90
Start 2.31 GHz 10 MHz/ Stop 2.41 GHz

RBW 100 kHz

Marker 1 [T1 ]

VBW 300 kHz 0.05 dBm

Ref 10 dBm “Att 30 dB SWT 10 ms 2.402200000 GHz
o

1

y
-20 D1 -19.95 dBm
pdprphA L TRIPRRRUPN NN RP.W R Ay
-70
Lo— &DPSK

FL

00

Start 2.31 GHz

Date: 1.DEC.2009 18:39:02

10 MHz/

Stop 2.41 GHz

Atmos. Press: 1018 hPa

“RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
-0.76 dBm

Ref 10 dBm Att 30 dB SWT 2.5 ms 2.480092000 GHz
10
. LAl
S
-50
I A A "l I
oo IR A
-7
™" GFSK
%0 . .
Start 2.479 GHz 2.1 MHz/ Stop 2.5 GHz
® RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -1.47 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 ms 2.479924000 GHz

10

1

E

20 DI -21.47 dB

A

N

) o |

11 /ADOPSK

-90 | |

Start 2.479 GHz

2.1 MHz/

RBW 100 kHz
VBW 300 kHz

Stop 2.5 GHz

Marker 1 [T1 ]
1.50 dBm

Ref 10 dBm “Att 30 dB ST 2.5 ms 2.479924000 GHz
10
= [A]
e
20\ b1 —21.5 dBm
NUFVPITVININ P T e 1 I

A G i
-70
Lo 8DPSK
-90 | |
Start 2.479 Ghz 2.1 WHz/ Stop 2.5 Ghz

Date: 1.DEC.2009 18:45:52
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Worst Configuration (2402MHz, 8DPSK, Configuration 2)

Ref 10 dBm

Att 30 dB

VBW 300 kHz

RBW 100 kHz Marker 1 [T1 ]
-2.20 dBm

SWT 600 ms 2.402500000 GHz

D1 -22|2 dBi

10
L
-40

-8

-90

1GHz to 7GHz

8DPSK
[ —

Start 1 GHz

Ref 10 dBm

600 MHz/

Att 30 dB

Stop 7 GHz

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -53.94 dBm
SWT 600 ms 9.779500000 GHz

D1 -22.2 dBm

-7

-8

-9u

7GHz to 13GHz

Start 7 GHz

600 MHz/

Stop 13 GHz

®

®

E

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -60.09 dBm

Ref 10 dBm Att 30 dB SWT 600 ms 13.000000000 GHz
10

D1 -22.2 dBj
-40

-90

13GHz to 19GHz
\

Start 13 GHz

Ref

10 dBm “Att 30 dB

600 MHz/

Stop 19 GHz

RBW 100 kHz Warker 1 [T1 ]
*VBW 300 kHz -50.59 dBm
SWT 600 ms 19.000000000 GHz

10

D1 -22.2 dBf

-90

19GHz to 25GHz

Start 19 GHz

600 MHz/

Stop 25 GHz
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2.7 Transmitter Radiated spurious emissions

Test setup

Test setup was implemented according to the method of ANSI C63.4: 2003 clause 6 “General requirements for
EUT equipment arrangements and operation”, clause 8.2 and Annex H.3 “Radiated emission measurements

setup”.
Test setup for below 30 MHz
Loop Antenna
3.0m ’EUT
Test f A
Receiver 1.0m , :
! ' 0.8m
- | \/
Pre-amplifier \ 4
f Test setup for 30 MHz to 1000MHz
1.0104.0 mi Bilogical Antenna
v
4 —
! Test setup for above 1 GHz
1.0 to 4.0 m:
! Horn Antenna
A
' 0.8m
v
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Test procedure

Measurement procedures were implemented according to the method of ANSI C63.4: 2003 clauses 8.2.

The EUT is place on a non-conducted table which is 0.8m height from a ground plane and the measurement antenna
to EUT distance is 3 meters. The turn table is rotated for 360 degrees to determine the maximum emission level.

In the frequency range of 9 kHz to 30 MHz, a calibrated loop antenna was positioned with its plane vertical at the
distance 3m from the EUT with an extrapolation of corrected distance factor and rotated about its vertical axis for
maximum response at each azimuth about the EUT. For certain applications, the loop antenna also needs to be
positioned horizontally. The center of the loop shall be 1 m above the ground.

In the frequency above 30 MHz, the antenna height scanned between 1m and 4m, and the antenna rotated to repeat
the measurements for both the horizontal and vertical antenna polarizations.

EUT is placed at three different orientations (X, Y and Z axis) in order to find the worst orientation.

The spectrum analyzer and receiver is set to the followings;

Below 30 MHz: RBW=10 kHz, VBW= 30 kHz

Final measurement is carried out with a receiver RBW of 9 kHz (QP)
Between 30 - 1000 MHz: RBW=100 kHz, VBW= 300 kHz

Final measurement is carried out with a receiver RBW of 120 kHz (QP)
Above 1000 MHz: Peak measurement- RBW=1 MHz, VBW= 1 MHz
Average measurement — RBW=1 MHz, VBW=10 Hz

Applicable rule and limitation
§15.205 restricted bands of operation

Except as shown in paragraph 15.205 (d) of this section, only spurious emissions are permitted in any of the
frequency bands listed below:

MHz MHz MHz GHz
0.090 -0.110 16.42 - 16.423 399.9 - 410 45-5.15
0.490-0.510 16.69475 - 16.69525 608 - 614 5.35-546
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025 -8.5
4.17725 - 4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73 -74.6 1645.5 - 1646.5 93-95
6.215-6.218 74.8 -75.2 1660 - 1710 106 -12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72 - 173.2 3332 -3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322 -3354 3600 - 4400 (1)

15.205(b) except as provided in paragraphs (d) and (e), the field strength of emissions appearing within these
frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or less than 1000
MHz, compliance with the limits in Section 15.209 shall be demonstrated using measurement instrumentation
employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission limits in Section
15.209 shall be demonstrated based on the average value of the measured emissions. The provisions in Section
15.35 apply to these measurements.
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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 Field Strength Measurement Distance
(MHz) (uV/m) (m)
0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30.0 30 30
30— 88 100 3
88 216 150 3
216 — 960 200 3
Above 960 500 3

In the emission table above, the tighter limit applies at the band edges.

The level of any unwanted emissions from an intentional radiator operating under these general provisions shall not
exceed the level of the fundamental emission.
The emission limits shown in the above table are based on measurements employing a CISPR quasi-peak detector
except for the frequency bands 9-90 kHz, 110-490 kHz.
Radiated emission limits in the above bands are based on measurements employing an average detector.

Test results - Complied with requirement.

Test Data

2.7.1 Below 30 MHz

Test equipment used (refer to List of utilized test equipment)

| LPOI | CL11

| TRO4

| ACO1

Tested Date: Dec. 15, 2009

Result

Temperature: 19 °C
Humidity: 31 %
Atmos. Press: 1019 hPa

There is no spurious emission with levels of more than 20 dB below the applicable limit or floor noise.
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2.7.2 Between 30 — 1000 MHz

Test equipment used (refer to List of utilized test equipment)

| BAO4 | CL11

| PRO3

| TRO4

| ACO1

Tested Date: Dec. 15, 2009

Temperature: 19 °C
Humidity: 31 %
Atmos. Press: 1019 hPa

Operating mode: Continuous Communication (8DPSK, 2402MHz, Configuration 2: Worst configuration)
EUT position: Y-plane (Maximum position)
Measurement distance: 3 m

No Frequency | Reading Factor Loss Gain [dB] Result Limit Margin Ant.enn.a
) [MHZz] [dBuV] [dB/m] [dB] [dBuV/m] | [dBuV/m] [dB] [Polarization
1 30.000 22.9 18.3 7.3 29.7 18.8 40.0 21.2 Hori.
2 30.000 22.9 18.3 7.3 29.7 18.8 40.0 21.2 Vert.
3 498.214 19.4 17.6 14.9 29.7 22.2 46.0 23.8 Hori.
4 502.100 19.6 17.6 14.9 29.7 22.4 46.0 23.6 Vert.
5 1000.000 20.7 21.5 14.6 28.1 28.7 53.9 25.2 Hori.
6 1000.000 20.7 21.5 14.6 28.1 28.7 53.9 25.2 Vert.

Calculation method

The Correction Factors and RESULT are calculated as followings.

Correction Factor [dB/m] = FACTOR [dB/m] + LOSS [dB] — GAIN [dB]

RESULT [dBuV/m] =READING [dBuV] + Correction Factor [dB/m]

Sample calculation at 30.000 MHz vertical result as follow:

Result [dBuV/m] = Reading + C.F =229+ 183 +7.3-29.7=18.8

Margin = Limit — Result = 40.0 — 18.8 =21.2 [dB]
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Graphical express of test result (30MHz-1000MHz)

Antenna polarization: Horizontal
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2.7.3 Above 1000 MHz

Test equipment used (refer to List of utilized test equipment)
| PRI2 | SHO1 | TRO6 | CL23 | CL24 | HPF1 |DHO2 | ACO1 |

Tested Date: Dec. 15, 2009 Temperature: 19 °C
Humidity: 31 %
Atmos. Press: 1019 hPa

Restricted Band Edge (GFSK, 2402MHz, Configuration 2: Worst configuration)

® RBW 1 MHz Varker 1 [T1 ] ® RBW 1 MHz
VB 1 WHZ 29 depv VB 10 Hz
Att 10 dB SWT 23 s

Ref 107 dBuV Att 10 dB SWT 2.5 ms 2.390000000 GHz Ref 107 dBuv

100

1 pH]

TOF 80

D1 73.9 dBuV

D1 53.9 dBuv I

Ve et s St oy (PRI o
0

20
. PEAK w0 AVERAGE

\ i n
L 10 I

[ f
Start 2.31 GHz 9.2 MHz/ Stop 2.402 GHz Start 2.31 GHz 9.2 MHz/ Stop 2.402 GHz

Restricted Band Edge (GFSK, 2480MHz, Configuration 2: Worst configuration)

® RBW 1 MHz
VBW 1 MHz

@ REW 1 Mz arker

VBW 10 Hz
Ref 107 dBuv Att 10 dB SWT 2.5 ms Ref 107 dBuV Att 10 dB SWT 5 s
N r
W |,
MED
80 TOF TOF
g1 73fo amv
w
M I o Y o i bbb bbb ] 5 " 1'%3[9 dBuv
w0
PEAK " AVERAGE
o | I e [
w0 \ ———
Start 2.48 GHz 2 MHz/ Stop 2.5 GHz Start 2.48 GHz 2 MHz/ Stop 2.5 GHz
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Restricted Band Edge (n/4DQPSK, 2402MHz, Configuration 2: Worst configuration)

® RBW 1 MHz Marker 1 [T1 1 RBW 1 MHz Marker
L -
o
/ -
N I o
w©
D1 53.9 dBuV /
kN b Ikl e b/l M A
w0 o+
. PEAK . AVERAGE
‘ F1 F1
C I i *©
Start 2.31 GHz 9.2 MHz/ Stop 2.402 GHz Start 2.31 GHz 9.2 MHz/ Stop 2.402 GHz
Restricted Band Edge (n/4DQPSK., 2480MHz, Configuration 2: Worst configuration)
Ref 107 dBuV Att 10 dB SWT 2.5 ms 483500000 G Ref 107 dBuV Att 10 dB SWT 5 s 2.483500000 GHz
L -
K]
1 | *°
w©
w \‘*Im‘mx IO PO Y ot mindunlons -
o
©
H ) | ]
1 ‘ C I | | |
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Restricted Band Edge (8DPSK, 2402MHz, Configuration 2: Worst configuration)

® RBW 1 MHz Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1
VBW 1 MHz 50.64 dBV VBW 10 Hz
Ref 107 dBpv Att 10 dB SuT 23 s 2.39000

Ref 107 dBuv Att 10 dB SUT 2.5 ms 2.390000000 GHz
= ‘ 100
| A | A

1P ( L Pk
e

80

1 73.9|dBpv
7 / L / ‘

1 u/v/ D1 53.9|dBUV
sl Ak Muratns), by byt - oA B
40 _ML//

o
.
.. PEAK AVERAGE
| o \ \ o
B | I I | |
Start 2.31 GHz 9.2 MHz/ Stop 2.402 GHz Start 2.31 GHz 9.2 MHz/ Stop 2.402 GHz

Restricted Band Edge (8DOPSK, 2480MHz, Configuration 2: Worst configuration)

® RBW 1 MHz Marker 1 [T1 ] @ RBW 1 MHz
VBW 1 MHz 61.40 dBpV VBW 10 Hz
Ref 107 dBpv Att 10 dB SUT 2.5 ms 2.483500000 GHz Ref 107 dBpv Att 10 dB SuT 5 s
[ A ] [ A ]
L
80
1 73|9|dBpv
70 ; 70
L
60
D1\53|9 | dBv
Lol A s e b (e " v I
40
30 30
- PEAK AVERAGE
Y Y | \
I [ [ [
Start 2.48 GHz 2 MHz/ Stop 2.5 GHz Start 2.48 GHz 2 MHz/ Stop 2.5 GHz
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Harmonics and Spurious Emission above 1000 MHz

Tested Date: Dec. 08, 2009 Temperature: 17 °C
Humidity: 36 %
Atmos. Press: 1026 hPa

Tested Date: Dec. 14, 2009 Temperature: 18 °C

Humidity: 37 %
Atmos. Press: 1016 hPa

Result

There is no spurious emission with levels of more than 20 dB below the applicable limit or floor noise.
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4 List of utilized test equipment/ calibration

RFT Kind of qu.upment and Manufacturer | Model No. | Serial Number Calibration Cahbr.ated
ID No. Precision Date until
ACO1 .

(EM) Anechoic Chamber (1st test room) JSE 203397C - 2009/4/9 2010/4/30
ACO1 .

(EG) Anechoic Chamber (1st test room) JSE 203397C - 2009/11/14 | 2010/11/30
BA0O4 Bilogical Antenna SCHAFFNER CA2855 2903 2009/1/6 2010/1/31
CL11 Antenna Cable for RE RFT - 2009/4/13 2010/4/30
CL23 RF Cable 0.5m SUCOFLEX SF104PE 48773/4PE 2009/6/25 2010/6/30
CL24 RF Cable 5.0m SUCOFLEX SF104PE 48775/4PE 2009/6/25 2010/6/30
CL26 RF Cable 2.0m SUCOFLEX SF104 274754/4 2009/6/25 2010/6/30
HPF1 High Pass Filter (3500MHz) TOKIMEC TF323DCA 603 2009/6/25 2010/6/30
LPO1 Loop Antenna EMCO 6502 3436 2009/6/23 2010/6/30
PRO3 Pre. Amplifier Anritsu MH648A M41984 2009/5/26 2010/5/31
PR12 Pre. Amplifier (1-26G) Te é?ligf;‘;ies 8449B 3008A02513 2009/1/13 2010/1/31
SA06 Sl(”gf\t{,‘“; é*ongi)ylz)er Rohde & Schwarz FSP40 100071 2009/11/10 | 2010/11/30
TRO6 (Ff;jt}?;gig;rz) Rohde & Schwarz ESU26 100002 2009/9/16 | 2010/9/30
DHO02 DRG Horn Antenna A.H. Systems SAS-200/571 239 2009/4/13 2011/4/30

The measuring equipment, which was utilized in performing the tests documented herein, has been calibrated
in accordance with the manufacturer's recommendations for utilizing calibration equipment, which is traceable
to recognized national standards.
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