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Applicable Standards

All tests and measurements indicated in this document were performed in
accordance with the Code of Federal Regulations Title 47 Part 2, Sub-part J as
well as the following parts:

X __Part 15 Subpart C — Intentional Radiators
Part 22 Subpart H - Public Mobile Services
Part 24 - Personal Communications Services
Part 27 - Wireless Communications Service
Part 90 - Private Land Mobile Radio Service

Applicable Standards: ANSI 63.4-2003, RSS-GEN, RSS-210 (Bluetooth).

DA 00-705, “Filing and Measurement Guidelines for Frequency Hopping Spread
Spectrum Systems” published by the Federal Communications Commission was
also used in the testing of this product.

The following tests were performed according to the regulations:

e The spurious radiated emission requirements of § 15.247(d) of CFR47
Part 15 2007, specifically” radiated emissions which fall in the restricted
bands, as defined in Section 15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section
15.205(c)).

e Under this project only 30 to 1000MHz, 1 to 25GHz radiated emissions
and radiated band-edge measurements were performed.

e For frequencies below 1 GHz a 100 kHz RBW (6 dB) is used and above 1
GHz a 1 MHz RBW (6 dB) is used.

Test Report Number: 22335-1 4 of 29 EXHIBIT 6A2
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Summary of Testing

Test Test Name Pass/Fail

1 Field Strength of Spurious Emissions Pass (%)
2 Band-edge Compliance of RF Radiated Emissions  Pass

Test Test Name Results

1 Field Strength of Spurious Emissions See plots
2 Band-edge Compliance of RF Radiated Emissions  See plots

(*) The dwell time rule as per DA 00-705 handled in appendix-1 was applied.

The margin with respect to the limit is the minimum margin for all modes and
bands. ( ) indicates the margin at which the product exceeds the limit.

General and Special Conditions

The test sample was tested using a fully charged battery when applicable.
Where a battery could not be used due to the need for a controlled variation of
input voltage, an external power supply was utilized.

All testing was done in an indoor controlled environment with an average
temperature of 21.2° C +- 1¢ C and relative humidity of 45.5% +-5% over the
dates used for testing.
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FCC ID: IHDP56JC1

Eguipment and Cable Confiqurations

The test sample was tested in a stand-alone configuration that is representative

of typical use.

Measuring Equipment and Calibration Information

Equipment related to the semi-anechoic chamber testing:

Equipment Model/type Serial Operational Date of
number range calibration
EMI analyzers ESIB 26 100179 20 Hz - 26.5 GHz 26.05.2008
ESU 40 100040 20 Hz - 40 GHz 07.02.2008
Pre Amplifiers EAPAQ2: 800002 H—26GHz) 26:06:2007
HEAL2-300 +GH-—2GH»
JECA2ZES-4003 2GH-—18-GHz~
JEA48-360 4GHz—8GHz
JEAL826-431 18-GHz— 26 GHz
JEAL2E8-500) 12 GHs— 18- GH»~
Sonoma 310N 185680 9kHz -1 GHz 15.05.2008
JCA218-4003 104 1 GHz - 18 GHz 19.05.2008
Antenna amplifiers | AFS4-02001800-35-ULN 805815 2 GHz - 18 GHz 13.03.2008
(Mounted on EMCO 3115)
JSA-18004000-30-5A 965195 18 GHz — 40 GHz 06.03.2008
(Mounted on EMCO 3116)
JCA 1840-400 101 18 —40 GHz 06.03.2008
(Mounted on EMCO 3116)
Radio com. Tester | CMU 200 112434 GSM 20.02.2008
850/900/1800/1900
1S95,
UMTS, CDMA,
Bluetooth
High pass filter Ké&L 3DH1-3000/T13000- 8 3 GHz - 18 GHz 13.03.2008
0/0
(Mounted on EMCO 3115)
Attenuator Weinschel 54A-3 (3dB) T8929 DC -40 GHz 06.03.2008
(Mounted on EMCO 3116)
H&S 6603.19AA (3dB) na DC-18 GHz 13.03.2008
(Mounted on EMCO 3115)
Cable C-ANT-FP1-10S (SK) na 18 GHz - 40 GHz 06.03.2008
C-ANT-FP1-4S (SMA) na 30 MHz —6 GHz 19.03.2008,
3 GHz - 18 GHz 13.03.2008,
18 GHz — 28 GHz 19.03.2008
Filter F-3S-2S (SK-Bypass) na 30 MHz — 40 GHz 06.03.2008
Equipment related to carrier max direction verification:
Equipment Model/type Serial Operational Date of
number range calibration
Spectrum FSEA 845097/004 20 Hz - 3.5 GHz 23.04.07 (na)
analysers
Radio com. Tester | CMU 200 834639/003 GSM 14.11.07
850/900/1800/1900
IS95,
UMTS, Bluetooth
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The antennas used in the various tests are listed in the below table. All the log-periodic antennas are used as
communication and link establishment antennas for (GSM, UMTS, CDMA, FM and/or Bluetooth).

Antenna Type Serial Operational Date of
number range calibration

Hybrid-log periodic HLP 3003C 060300 30 MHz - 3 GHz 07.12.07
Log-periodic (link) LPDA 8030 090200 800 MHz — 3 GHz (na)
Log-periodic (link) LPDA 8030 090100 800 MHz — 3 GHz (na)
Log-periodic (link) PLP 3003 021701 300 MHz — 3 GHz (na)
Horn (link) AT4002A 28548 800 MHz — 5 GHz (na)
Horn (link) AT4002A 28547 800 MHz — 5 GHz (na)
Double ridged horn EMCO 3115 71502 1 GHz - 18 GHz 21.05.08
(w. 3 GHz HP-filter + 1x 2-18 GHz pre-
amp+1x 3dB attenuator.)
Double rigid horn EMCO 3116 2637 18 GHz — 40 GHz 20.12.07
(w. 2x 18-40 GHz pre-amp + 1x 3dB
attenuator.)

All equipment is on a one-year calibration cycle except for link antennas.

Test Report Number: 22335-1 70f29 EXHIBIT 6A2
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Description of Bluetooth (BT) Transmitter

The 22335-1 cell phone sample offers Bluetooth as a feature. The Bluetooth
spread-spectrum, frequency hopping transceiver is designed to operate between
2400 and 2483 MHz. The Bluetooth antenna is mounted on the PCB inside of
the EUT. The antenna installation is permanent. For a more thorough
description of the functionality please refer to Exhibit 12 of this package.

As a Bluetooth transmitter, it is designed operate with other Bluetooth devices as
defined by the industrial standard. In this application, the test sample is battery-
operated.

Test Report Number: 22335-1 8 of 29 EXHIBIT 6A2
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Measurement Procedures and Data

FIELD STRENGTH OF SPURIOUS EMISSIONS

CFR Part 2.1053, 15.247(d), 15.249

Measurement Procedure

The test sample is placed inside the semi-anechoic chamber on a polystyrene
table at the turntable center. For each spurious frequency, the antenna mast is
raised and lowered from 1 to 4 meters and the turntable is rotated 360 degrees to
obtain a maximum reading on the spectrum analyzer. This is repeated for both
horizontal and vertical polarizations of the receive antenna.

Field Strength (dBuV/m) = EMI Receiver Level (dBuV) + Cable Loss (dB) -
Amplifier Gain (dB) + Filter loss (dB) + Antenna
Correction Factor (3/m)

A fully charged battery was used for the supply voltage.

The test sample was operated during the measurements under the
following conditions:
e Tests were performed at low, mid and high channels.
e Tests were performed in both horizontal and vertical polarity.
e Investigation of maximum radiation orientation and position of the product
sample to determine test orientations angles.
o Tests were performed with the sample orientated along X, Y and Z
orthogonal axis based on findings.
o Tests were performed with the test sample placed in worst case
position either open or closed based on form factor. Verification
tests were performed for the other position.

Measurement Resulis

For peak emissions detected above 1 GHz, only those emissions that are higher
than the AVG limit line plus 8 dB are selected for final emission analysis.

Attached results:

Test Report Number: 22335-1 9 0f 29 EXHIBIT 6A2
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Maximum radiating position and orientation

The test sample was placed on top of a none-conductive pedestal with slider
closed and a Bluetooth link towards the communication test set was established.
The test sample was scanned with a log-periodic antenna connected to a
spectrum analyzer over the whole sphere and the maximum radiation orientation
was determined to be the Y orientation in horizontal polarity.

With the test sample slider open it was determined that the open position caused
maximum radiation in the Bluetooth band.

A check of carrier on the Bluetooth center channel 39 was performed to
determine the expected maximum radiation of any Bluetooth harmonics for the
test sample with slider closed and placed in orientation Y.

Closed:

Title: FCC 15.247(c) 26-09-2008 11:35:03
File: Onwx (EM351 22335 (5 31UESUTFCC15.247 BT2400 Tech-mid_Y 2008-02-26 Carrier -PK Seguence: Final Measurements
Cperator: ADRE AAL EMC TL1. usvOD1

EUT Twoe: Onve (EM3SY. IMEL 355908020000872

EUT Condition: Board Rew, P3A . closed

Comments: FCC 15.247(c1(11 Bluetooth (BT emission in TCH mode.

BT ch. 39 (2441 MHz1 unfdo in test mode. Orientation =V

HLP 3003C antenna (30MHz - 3 GHz). FPeak detector used.

Oryx (EM35) 22335 - Tahle

Freq Freq (Max) (PEAK] EMI (&) Lirnit PEAK) Margin Lim2 Tthl &gl Pl

(MHz) [MHz) (B i) (dBpstim) [de) (deg)
2441.00 244082 8957 134,00 -4d,43 21200 H
2441.00 244085 96,75 134,00 -37.25 155.20 W

Onyx (EM35) 22335
Faitem Gragh
|
z-w:-.a;!iu:u 2H0ES HHz ¥

The Bluetooth radiated TX power is measured to be -0.65 dBm on channel 39
with RBW =1 MHz (6 dB).
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There were no discernible emissions above the noise floor for 30-3000MHz for Low,

Mid and High Channels and all polarizations in Bluetooth band

Only one worst case plot for each test frequency are shown in the below plots in the

range from 30 MHz — 3000 MHz.

THe: FoC 15 2d T 2603008 13:68:38
Fim: Tnv= |EM A5) FEEFS S !I'l'E..IJl T334 BT24900 Teb- kw7 2008-055-26 -3 aat Zmguence: Pralmimery Scan

Caremiwinic BOR B8 Fl (LA 1 §]

ELIT Tvas: Oy IER 363, I El 3559050100003?1. Fz 0 IHOPERIC
BT Condiion: Bonard Mav: P34

Comenants: FOC 15 dToE1h |B‘I’.e1 " T e
BT ch. 0 i3&403 M HL1 unido in bt rrlndl 2 ri mrriwrkior ety

HLP 30035 ardarid (A0RHZ - 3 QHL). Peak, dkedobor ussi

Gy ISR T2 (30 P )

Elecnikc Fiakd v (g i

Frag (FH
— (A R — [T L

— (FEMQENI B

30-3000 MHz Low Channel Dual Polarization Y
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Tites FICC 16.247101 SEL 0800 13 15 5E
Fike Oreee (BRI 2S] 22335 (S 31NMERD FOC1 5. 24T BT3E00 Teh-rmid_y SO08-08-35 -1 et Taparea Praliminery Sowm
Onsrsh ANE adl Feids T 1 el
EUT Thwuez Ovvanl (ERIZE] IWME): SE0000000 272 FOC Do IHDPEEIC
EUT Corditior: Biosrd Mars: P25 | clomed
e vesnis: 0% 1B 3ATNO0 1] Bisshoodn (BT arvda i in TOH mads
BT ch. 26 (39491 kHz2) us'ds in imet meede . Crisrkslion 7=
HLF 200027 anienng (20 HE - 3 GHI) Peak deisoinnr s

e (EMOE 22735 [0 Ve -
v Pl Svwraph EliEe

T

4

L [Lar ] [L L] o
Fan g
— PRAR EMLH) ) L
— PEEE] BN ————— ] Lt

30-3000 MHz Middle Channel Dual Polarization Y

Tites: FCE0 162471000 2E- 0800 15100
File Oreex CER S 23335 Iﬂ- IIIIE S-U'l FCCI! 24T AT 3400 Teh-Fghi_v S008-08-5 -3 . nat acpAarea Fraliminany Somn
Cinmnshre AN adi Fedd
EUT Thie Svv IEl-'| 3:\-| ll-"El 3::\-“5'2!5-0"'2'2'2'231" Fial | IHDP S
EUT Coreliticr: Biomrd Mary: PRE . clomed
Coeniresds FOC 16 .24'-'|c||1| Blbebcaodi (BT rrdgeion in T0H mods
HT chi. 78 (24980 kHx 'u.n'\dn-m tmmt mesca. Crianksbion 7 e’
HUF 3003 antenng (30MHL - 3 SHLI)L Paak detsoion usl

s iEWTEY IO [ WD 3
vk Pl Svwraph Pl )

4

e (LAt} (L i) Fi it
Frn P
S ) i L
S SR -

30-3000 MHz High Channel Dual Polarization Y
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Tie: FoC 15 pd o)
Fim
Cawrninr HOF LE] FRC T

ELIT Tvos: Qv [ER 365 IMEI 355‘303020000371 FCI0: IHOPSEIC
ELT Condiion: Board Mev: P34

oremans: Fos 15 2470 lBuHﬁﬁLﬂ TET &FviEssnn i TCH ook

BT ch. 0 (34023 MHzi unido inbest mode. O e mbetion =0="

B G55 3115 Mbei b (AGHE - 1HEHE)L. Pask d8soine Lkl

Gy ERCR) TN (2 8 O L8 O

Eleikc Finkd Srosagh i A
.

(=10 IEM 350 RO !I'I'E'IJII_IFCI: 12347 BT2400 Toh-leaw_ = 2008-0f3-2E -2-1 8. mwt

FCC ID: IHDP56JC1

28-005- 2008 10:05:08

Zeguance: Pralmimmry Scan

ol

3
PN =y PG
— (FEA BN P

i 0l

—_—
G Ll

3-18 GHz Low Channel Dual Polarization X

Tatle: FOZ 1B, 34Tin]
Fila: Fear] wadIF] 33A00 |S.30L3 (RSU) FO2LE.2
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EUT Typm: Paazl oo-NIFI. POC 1D: IFD@SATIZ, TMED: 135308170I00%89
BT Comdition: Roard Rewi PaA. S1ider olassi

Comeente: FOC 15, W47(c){l} Blumtoathk {BT) amissice tn TOH mods.
AT ai, 0 (3407 WH3] dpdn in rear mods, OTienTation Y-H

EMO0 1115 cabemen |3cHz -

AT FT3400 Tab-lea ¥ AHR-0R-780 -3-10 satT

18Ek) . Peak detertor weed
Famino-WIML 22301 (2.8 -1 B
Eiechyis e Epengih EByisin
b an] iy

lg-DB-I0E 1F 0148
Baqusnce | Fralinsnary Boar

iy

B0

e

=T

500

A0

i
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Qi
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3-18 GHz Low Channel Dual Polarization Y
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THe: FCC 13 M)

Fie: Qv [Er 353 ??33%:_5 31 -E‘El.ll F 3'! 15 24T ET2A00 Tobebows T 200 08-25 - 3- 15 St

Crosmrwine SFE LE1 P T4

ELIT Twom: Cimve (B 351, 114 21 ::::u:u*uuuuu?: FCC IO IHOPSEJS
EUT Condfign: Boami Rev, P | gk

commants: FCC 13 5341 ) Blustnoth (BT) amission s TCH mecda

ST oh. 0 20z rdHL sido i ka5t mode. O s riaton e

B OO0 3115 mrtarns (IGHT - 18GHZ). Pank detactor ussd

e IR S b R

Elpciniz Figled Simpmegih, (s ]
1]

FCC ID: IHDP56JC1

2E-CFa-2008 15:04:98

Seguanog: Preliminary Sosn

]
=
n
| ]
TRa e T T
o N-EI
PEcIEN H E— T
[PEC) B [s] BL

Title: FCZ 15.247(c)

29-08-2008 11:34:37

File: Orve (EM3E5T 22335 (S 31ESUIFCC15.247 BT2400 Teh-low_Z 2008-09-26 -AW set Sequence: Final Measurements

Operator: ADR AAL EMC TL1. usvO0d

EUT Twoe: Onwve (ER 35T, IMEL 355905020000872, FCC |D: IHDPSEJCY
EUT Condition: Board Rew, P34 | closed

Comments: FCC 15.247(c1011 Bluetooth (BT emission in TCH mode.
BT ch. 02402 MHz) upfdo in test mode. Orientation 2=V

EMCO 31135 antenna (3GHz - 18GHz). AW detector used.

Onyx (EM35) 22335 - Table

Freq Fraq (Maz) [AWG) EMI (1) Lirnit “ANE) Margin Liml Ttbl Agl

(MHz) (MHz) (B i) (4B i) () (deq)
480350 480362 £2.00 E4.00 -2.00 184,20
430450 480438 43,70 Ed.00 -4.30 307 .40
7206 50 720596 41,22 Ed.00 -12.78 184,30
1200900 12010.12 4262 Ed.00 -11.38 169,50
1201000 12010.12 42,25 E4.00 1065 266,70

Pal

I~ IT<XI

3-18 GHz Low Channel Dual Polarization Z
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THm: FTC 13247

Fig: Qv EM 3‘5 """33:- ] EH EE-I.II F "l: 15247 BT2400 Toberrdd 5 200805028 -2 18,08

Cremrminr &GO &A1 R

ELT Twoe: Qs IERM 351 IMEI IEEIDED"I:IIIIHIH"' FCCIO: IHOPSEJC
a

EUT Condtion: Boaml Rev: PA

Commante: FCC 13347 rl:'l'l'lEdulluulh BT1 amimmion n TCH meca
BT ah. 38 radd1 MHZ) uordn i best rods. O niator st
ER OO 3113 H'I:tlrhl [(dzHE - 18GH]. Pank detector ussd

Elcisiz Fikd i (Al
L]

Carp IRRGE) S50 3 e i G

FCC ID: IHDP56JC1

28-CF-2008 10:22:25
Bequanos: Preirimery Soan

T

(PR ] H
(PR BN e

Fag 2N

]

—— | ] L
=[] L

3-18 GHz Middle Channel Dual Polarization X
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Title: FCC 15.24710c) 26-09-20058 15:31:39
File: Ornwx (EM 351 22335 (5. 311(ESUI FCS15.247 BT2400 Toh-rmid_Y 2008-09-26 -3-18 .set Sequence: Preliminary Scan
Cineratne ADFR A4l FRO T 1 oswnnd

EUT Twoe: Onwx (EM 351, IMEI: 355906020000872, FCC ID: IHDPSEJCH

EUT Condition: Board Rewv: P3A | closed

Comments: FCC 1524702111 Bluetooth (BT emission in TCH mode.

BT ch. 39 (2441 MHZz) upfdo in test mode. Crientation v=Y

Er S 3115 antenna (3GHz - 18GHz). Peak detector used.

Onyx [EM3E5) 22335 (2.8 GHz-18 GHz)

Electric Field Strength (dBpt i)
100,

70,00

Y L S———

2800,00 1000000 1300000

Fi H:
(PEAK) EMI (H) =
(PEAK) EMI (%)

(1) Lirnit
[:2) Lirnit

Peak detector:

Title: FCC 15.247(c) 02-10-2008 10:02:37
File: Orwx (EM3S1 22335 (5 31UESIBYFCC15.247 BT2400 Toh-mid_Y 2008-09-26 -PK -VBW=~2Sequence: Final Measurements
Cperator: ADR AAL EMC TL1. usyDO1

EUT Twoe: Onwx (EM35Y IMEI 355908020000872, FCC ID: IHDPSEJCH

EUT Condition: Board Rev: P3A |, closed

Comments: FCC 15.247(ci(11 Bluetooth (BT emission in TCH mode.

BT ch. 39 (2441 MHz1 unfdo in test mode. Crientation ¥'=v

EMCO 3115 antenna (3GHz - 18GHz). PK detector used.

Orix (EM35) 22335 - Takle

Freq Freq (Max) (PEAK) EMI (2) Lirnit PEAK) Margin Lirn2 Tthl Agl Pal

(MHz] (MHz) (dEptim) (Bt ) (de) (dea)
882,00 4882.00 k402 74.00 -9.98 2EE.00 H
4882 .50 488203 et 74.00 B2 126,80 W

Average detector:
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Oy (EM35) 22335 - Table

Fragq Freg (Max) [AWE) EMI (1) Limnit AN Margin Lim i Tthl &gl Pal

MHz) MHz) (B [dB gt (dE) [deg)
17975.00 1796682 43,53 E4.00 -4.47 3E9.30 H
1797500 1797811 49,36 E4.00 -6 0,10 W

3-18 GHz Middle Channel Dual Polarization Y
(See appendix 1)
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APPLICANT: MOTOROLA INC FCC ID: IHDP56JC1

There were no discernible emissions above the noise floor for 18-25 GHz for Low,
Mid and High Channels and all polarizations in Bluetooth band

Only one worst case plot for each test frequency are shown in the below plots in the
range from 18 GHz — 26 GHz.

Toe: FoG 15 T 280 2008 14a:50:al
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18-25 GHz Low Channel Dual Polarization Y
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APPLICANT: MOTOROLA INC FCC ID: IHDP56JC1

BAND-EDGE COMPLIANCE OF RF RADIATED EMISSIONS

CFR Part 15.247

Measurement Procedure

The test sample is placed inside the semi-anechoic chamber on a polystyrene
table at the turntable center. Test is repeated for both horizontal and vertical
polarizations of the receive antenna.

Field Strength (dBuV/m) = EMI Receiver Level (dBuV) + Cable Loss (dB) + Filter
Loss (dB) - Amplifier Gain (dB) + Antenna Correction
Factor (3/m)

The test sample was operated in Bluetooth single channel test mode. A fully
charged battery was used for the supply voltage.

Measurement Resulis

Comments:

The band edge measurements crossing the corner for the low channel with
respect to the average limit line is acceptable when applying the FCC rule
specified in CFR 47 part 15.35(b) for the use of peak detector above 1 GHz.

The test was performed in 22.5 degree angular step size when the band edge
crossing is measured to be +6 dB above the AVG limit line.

The peak detector limit line has been added to the graphical plots.

See Attached:
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PICTURES

The pictures related to the above test results are placed in the associated report
denoted as EXHIBIT 7A2.

APPENDIX

Appendix- 1 Dwell time analysis

Preliminary peak scans were performed in low, mid and high channels as well as
with test sample configured along X, Y and Z orthogonal axis.

Per clause 15.35(c) of CFR 47, Part 15 and DA 00-705, the measured field
strength was determined by averaging the pulse train over a 0.1 second interval.

Per data provided below the test sample dwell time, duty cycle was measured

and the number of occurrences in 100 ms time interval was calculated. Finally
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APPLICANT: MOTOROLA INC

FCC ID: IHDP56JC1

the time of occupancy on a single channel in various transmitting modes was

calculated.

The worst case test scenario that is used for measured the test sample for this
test report is single TX/RX channel. However the worst case real life scenario is
a hopping sequence of 15 channels which is the minimum allowed number of
hopping channels used in a Bluetooth session.

Based on the worst case dwell time of 3.1 ms in a 100 ms period as the channel
will not be reused within that 100 ms period, the average value of measured
emissions is calculated as follows:

3.14 ms / 100ms = 0.031

20log (0.031) = -30.2dB

When the calculated relaxation is applied to the measured peak field strength the
levels were well below the limit and no average measurements were considered

necessary.
Packet Dwell time | Period time No. of Time of Time of Time of
Type (ms) (ms) Occurrence | Occupancy | Occupancy | Occupancy

(100 ms) | [Single TX] [Hop 15] [Hop 79]

(ms) (ms) (ms)

DH1 0.42 1.25 80.0 33.65 2.24 0.43

DH3 1.68 3.75 26.7 44.87 2.99 0.57

DH5 2.95 6.26 16.0 47.09 3.14 0.60

When the calculated relaxation is applied to the measured peak field strength the
levels were well below the limit and no average measurements were considered

necessary.

Worst case peak emission measured: 68.58 dBuV/m

Expected worst case emission when dwell time has been compensated:
68.58 dBuV/m — 30.2 dB = 38.38 dBuV/m.

All measured emissions are found to be below the average limit line as defined in
FCC part 15.209.
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FCC ID: IHDP56JC1
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