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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 2006, 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.
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FCD-1756, Rev 1



APPLICANT: MOTOROLA INC

Summary of Testing

FCC ID: IHDT56JW1

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 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 21.4° C +- 1.5 ¢ C and relative humidity of 45.1% +-5% over the

days of testing.
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FCC ID: IHDT56JW1

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 15.05.2007
ESU 40 100040 20 Hz — 40 GHz 07.02.2008
Pre-amplifiers Sonoma 310N 185680 9kHz -1 GHz 19.06.2007
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 K&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)
3 x 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 - 18 GHz 26.06.2007 and
13.03.2008
Filter F-3S-2S (SK-Bypass) na 30 MHz - 40 GHz 06.03.2008
Equipment related to carrier spectrum testing:
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
1S95,
UMTS, Bluetooth
Test Report Number: 22089-1 6 of 27 EXHIBIT 6A2
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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

FCC ID: IHDT56JW1

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 05896 1 GHz - 18 GHz 13.12.07
(w. 3 GHz HP-filter + 2x 2-18 GHz pre-
amp+3x 3dB attenuator.)
Double rigid horn EMCO 3116 2637 18 GHz — 40 GHz 20.12.07
(w. 2x 18-40 GHz pre-amp+6dB
attenuator.)

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

Test Report Number: 22089-1
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Description of Bluetooth Transmitter

The 22089-1 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: 22089-1 8 of 27 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 used standard battery type was BT60 with model number SNN5782C.

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: 22089-1 9 of 27 EXHIBIT 6A2
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Maximum radiating position and orientation

The test sample was placed on top of a none conductive pedestal in slider open
position 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 X orientation in horizontal polarity, see
picture section.

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

A check of the carrier on the Bluetooth center channel 39 was performed to
determine the expected maximum radiation of the Bluetooth carrier for the test
sample with slider open and placed in orientation X.
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Halo 22083 Halo 22089
Pattern Graph <Jpen Pattarn Graph

| - A
440,30 MHz H 244110 MHz v

Closed
The Bluetooth radiated TX power is measured to 3.84 dBm on channel 39 with
RBW=1 MHz (6 dB).

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.

Test Report Number: 22089-1 11 of 27 EXHIBIT 6A2
FCD-1756, Rev 1



APPLICANT: MOTOROLA INC FCC ID: IHDT56JW1

Title: FCC 18 247¢c LB-DE—-2006 24:24:07
File: Balo z2899 -!5 Jl!-IEI'ZI E‘OC]'S 24T BT2400 Toh-lov X Z0D§-06-1F -3 st Faquesce: Freliwinary Soss
Opmzator: ADR_AAL_EEC_TL1 [iTH]

WT Type: Halo, FOT ID ]H'ITI'?E-“'I THET= ADDDDEOZCEEDGG
T Cazditian
l;n-l.lmh;. FoC 15 :l:rn:r_. 11 Fllum:mth (BT) mmission in TCH mode
BT ch. 4 [2402 HHz) up’da in tmxt scda. Crisntation X=9

ELF J00IC snteans {3HNz - 1 GHz] Pesk detector ussd

ks 2208 {30 MeE-3 Gtr}

Elachric Fiid Shangth (diyiing
L]

a0
[ 1] =
T 1
3 100 00 100800 T
Frag P
[PEAKYEML(H]  — 1]
IPERESEL ) 2 st

30-3000 MHz Low Channel Dual Polarization X

Tivls: FCC 1E 24740 1B-06-Z00 L4:37:20
Fi 1- Ealo 23049 5 ]I.:u;E‘SJ]';- FCI_ S.24F ET24DD0 Tch-mad X T0IG-06-13 -3 xmt Sequenca: Prelizinary Scan

8 LT ﬁn‘l{_,iﬁ?a{:lc [TET )

T Typm: Hal [E- ]BJTEMH THEI: ADDDIIO2CESIEE
ENT Comdit Open
Coamants: F-\JZ J.i Zi‘l::;--;i] B.I.u-kwl.h -:E'[;- anizmion :a TCH acde
BT ch. 37 {244l HHz) u in test frisatation X=HT
EIF 30FIC antenns ¢JIHHz - 3 GHz) M detector umed

Halo Z208% {30 MHr- 3 Gk

Electric Pl Strarsgth (A ind

10000

L

0 0

Frim (M)
[PERYEME (H] YT
IPERELEME (V) [=dBT

30-3000 MHz Middle Channel Dual Polarization X

Test Report Number: 22089-1 12 of 27 EXHIBIT 6A2
FCD-1756, Rev 1



APPLICANT: MOTOROLA INC FCC ID: IHDT56JW1

Titla: FOZ 15.247¢c) 1B-DE-200B 15:12:14
Fils: Hala ZZOBP (& 211{ESU] FOC1E. 247 BTZAOD Tob-hah X ZODB-DE-1E -3 st Saqusnos . Prelininsry Soam
".Iﬁ-el.al:ol. RDP_RKL_EMC TL1. wmsvDOl

EOT Typm: Hsla. FOO IO: IHDTSEIW1. IMEI: ADDDDDDICESDEE

EDT Carditian: Boscd Rav: P3. Opan

Comwesnts: FOC 16 24701411 Blustooth (BT] emission in TCH wods

BT oh. TE {Z4B0 HHz] up~da in test wods. drismtstion E-HY

HLP 3003 antmnns (30HHz - 3 CHz). Pask datsctar ueed

Heghy ZETER ) W EHIY

Elaciric Pk Srangth [deyAind
(o]

1.0
; ]

I 1000 100000 W00
Frag M)

CPEREYEM] [H]

— L] Lkt
——— (PEAEENI [V}

——— (] Linst.

30-3000 MHz High Channel Dual Polarization Z

Test Report Number: 22089-1 13 of 27 EXHIBIT 6A2
FCD-1756, Rev 1



APPLICANT: MOTOROLA INC FCC ID: IHDT56JW1

Titim:z FOC LE.I4T(ED 18-08-Z008 17:50:3%
Falw: Halo 22049 [5.91) (EEU| FOCLE, 267 BEZA00 Tch-low X S028-06-18 -3-18. st Eaquarce: Prelimunacy Goea
Opsrator: ADE_ARL_FWC_TL1, cawdDl
BUL Typm: Holo. BT 10: ]H.t‘]'iﬁ-.l-ll. [HE]: AR ODOCES 66
EUT Copditioa: Baard Ser: 3, Ops
Comemata: FOC 18, 247[=]01] o et (BT} amismion in TCH mods.
H'.I' -.h ﬂ (2102 BH2| upode LD tost mode, CTleatatien X-H-¥
115 antempa [20Hz - 18GHz). Pask detactor ussd.

i ZI0ES (2 B SH 185

L

vmi‘ - mm' 1000000 o 1t}
3-18 GHz Low Channel Dual Polarization X
Title: FOI 16,247 (e AE-0§-2008 tBi02a3

File: Faln Z21B9 (5.31] (E5U) FEC1S.247 BU2400 Teh-low ¥ Z008-04-18 -3-18.mt Seguanca: Prelimitary Soin
g raiar:
BT 'r\-,..u Fala, Foc ETE | TEOTRA TNET) RpOmTEIGE
EIT Comditions Bosed Bessi P, Dpmin
Commmte: TT2 15 247(c] [1) Blaminsth (BT smismice Ls TCH mcdn.
(02 M) upda in teat e, Orisstation T
A e |z - 1|, Pask dstearor 4

s 20K (3 A G- LR )

Rectric Rl Eirarih B4
LoD -

0 0Cr

[oe]ial B _—

BnmH—— e e — p—

T e el it

3000

s

1015

or
Fealodd W0 1000
Fram )
S—rr —— {yum
PR B I T

3-18 GHz Low Channel Dual Polarization Y .

Test Report Number: 22089-1 14 of 27 EXHIBIT 6A2
FCD-1756, Rev 1



APPLICANT: MOTOROLA INC FCC ID: IHDT56JW1

Titls: MO 15.247[=] LE-3E-3008 15:53:19
Filez Halo 32089 [2.11](ESU) FOCIS.24T FI2400 Tck-low I 2008-06-18 -3-19.met SeguencE: Frulimiasry Scan
Operavor) AIFLAAL EMC TLL. wewli

EUT Type: Halo, FOO [D: IEDTSGMWI1. INED: ADDOCOICHSOES

EUT Copdition) Beard Pow PI. Op=

Cosmerta) FCU 15.34700) | 1) Blustooth [AT] ssission in TCH mode

BT ch. D (2402 Mer) up’dn in tewt mode. Drisetation IsHew

FHCT 3315 macsans (#BE - L3HZ|. Peak deteator desd.

i T (2 G- LA

B P Soengih Jdu e
Lo

SO0

B

000

b, | B
l:l =
0 e e cBae 1200000
il —
3-18 GHz Low Channel Dual Polarization Z

TJI.I Hl: o INW I'!: !:I|I:E'I.I:| "DCI. 4T FITM Tch-aid X 2038-06-18 -3-18.met Sequance : Freliminary Scaa
-\.p--um A

_TL1.
FUT Type Hn. io. FO2 1I.'|| 'IHITI'“-CNI [HET: AODODIIRCHEIES
EUT Coaditaios: Board Rew: F1. Dpsa

Cormants: m.' 15.247 |c](1) Blustoced (BT| emismion in TCH mode.
ET oh. 3% {24dl BHz) upaio io tewt pode, Oriestavion XeHAY
IHCD 1115 antssna |3z - LIGGz). Peak detector ussd.
ik 77005 (70 - G-

Blacine Fiakd Shrangih (dfyiin]
1L (0=

0L 00-

B

L

o T Cts ) 00
Frag -]

PRSI EMI H) (e

PR} EM (5 2L

3-18 GHz Middle Channel Dual Polarization X

Test Report Number: 22089-1 15 of 27 EXHIBIT 6A2
FCD-1756, Rev 1



APPLICANT: MOTOROLA INC FCC ID: IHDT56JW1

Titlmz POC L3.247(c) 19-08-2008 18:13:34
Fale: Halo 3089 [5.31)(EHD) FOOLS. 367 BTZ400 Tch-mid ¥ 008-D6-18 -3-18. st Sequerce: Prelimcnary Soo
OpsTwtor: AIE_ARL_KMC_TL1, wmdnl

EUT Typa: Holo. BOU 10: IHDTSEWL. [ME1: REOIDODECES &S
EUT Cordition: Daard Bsv: F1, Opss

Comomata: FOO 15.247[c](1| Blestootd (BT) amles:on La TOH mocde.
BT wh. 39 {2041 HE2) upale 8 Lt mide, Oriedtailoa ¥-HA
EMCO 3115 anteaes [26Hz - 18GHz]. Pask deractor ussd.

ik TITE (2B OHE 18 04
Biecic: Fald Sirength BB
i

ol

D0
0

Teag (M)
PR B (HI — ] it
FERTBA V)

3-18 GHz Middle Channel Dual Polarization

Title: FCC 15.247(c) 1B-DE-ZI08 L7050
File: Halo T20AF (5.3L) [ESS] FOCLE.247 OTZ400 Tch-mid T I000-D4-16 -3-180.set Sequeace : Frelimiaary Scan
Operaters ADALASL_EWC_TL1, mowdDL

EUT Typs: Halo, FOC 1D: CHITSEMWL. [HED: AZDICIOICEIGNE

EUT Comdirion) Eoard Revs P3. Opon

Commentas P02 LE. 347 ja) [1] Blustooc 5 (BT) swission (s TOH mode.

BU ch. 3% (2441 MHz) upido in test mode, Orisetation ZaHed

EHEO 115 astenss [¥z - 100k). Pesk detscior oeed

o Z089 (20 GH 18 GHEY
Eleciyic Fetd Saength BEuwI)
00 02

WL

Lelis

ALicr

A0
L .

L RO L. e et

00
ALicr
X
L
0 R 1B
i (HHL
] 201 H) L L
- (M) B Y} i

3-18 GHz Middle Channel Dual Polarizatioh Z

Test Report Number: 22089-1 16 of 27 EXHIBIT 6A2
FCD-1756, Rev 1



APPLICANT: MOTOROLA INC

Titlei FOZ 15, 247001

Filer Hale 12089 (F, 31} [ESUY BOCIG. 247 BT2A00 Tok-Ngh i 200B-06-18 -F-18.247
IMC_TLL. wsvidl

cparatar: Al

F_MAL_IMC_TLL. um
EIT Typsr Halo, FOO [0 THOTESTWE, TMED) AODOIMECESISS
Boare Raw: P1. Open

EUT Corsditian:
Commante: F

amion 13 TTH mode.

TC 18.247(c) L) Elustooth [HT| med 3 1O
T ch, TR 1400 BHz| spoda (6 CART wads . OTLAACATISH M-V

EMCO 3L1S patmmna (30Hr LEMHz| .

Bhaciric Meld S (dyim)
leibe i}

Feak detmctar

gl FE005 3 B SHE 1200

FCC ID: IHDT56JW1

13-06-2008 17126141
Bovquetsiel Proliminary Soan

oy

L

AL

o

=00,

- WW

IPEMES BN H

—_— Y]

3-18 GHz High Channel Dual Polarization;

Test Report Number: 22089-1
FCD-1756, Rev 1

Frag HE)

17 of 27

100003 3000 00

(1} Lt
3} L

EXHIBIT 6A2



APPLICANT: MOTOROLA INC FCC ID: IHDT56JW1

Tetla: FOC 15, MT[=) 139-28-2008 18:24:21
Fuls: Halo 220B9 [5.31](ESU) FOCLS.ZAT BT2400 Tch-kgh ¥ 200E-[6-16 -1-1B.mat Sequmece: Fralimioary Scea
2 TLi. aewlDL
Lo, FBO 10: IHDTSEML. IMED: ASODODOSTESOGE
ca: Bomred Aew: P3. Opms
ptmz FOC 15.247|c](1) Elustootk |3T) ssission in TCH mcda.
BT wh, 73 (2480 HHz| up-do Lo et @ode. Orisotetieon Y=H-T
EHCO 3115 antesns |I@z - LB@x). Pesk Sstsctor ussd.

e T3005 (1.0 - 1A @)

Elaciric P Sirangth (dByin]
10

SO0

000
M
(L e
0
oD 1000000 W00
Freg M) )
— eagee H (L)L
(PER BN [} —_— Lt
Title; FOX 15, 247(c) LE-D6-F008 OF; 1616
File: Hala J20D89 (5,31) [ESU) FOC15.347 ET2400 Toh-Bgh ¥ 20085-06-18 -Har AV, met Sequance: Fizal Hessursssnts
Operator: AMR_RAL_EMC_TLL, wevOD1

EUT Typw: Hala, FOC ID: THDTSEIW1. IHEI: AODOOOOOZCESOES

EUT Conditicn: Board Rew; B3, Open

Compente; FOC 15,247 (i (1) Blustooth [BT) emi==icn in TOH mods.
BT ch, 76 (1460 MHz] upsde in test mode. Orieatstion Y=HA
EHCG 3115 sntenna [I0Hz - 163Hz), AV detector woeed,

Hale 22089, hgh ¥ = Takle

Fris Frag (M) {AVG) Evl (1) Limit [AME] Margis Ll Tid Ag1 Pl

(W) [Pz} (o) By ) {08} (deg)
TS50 IR a3 ] A3 197.e0 L
2150 S 0.2 =0 B 136.50 v

3-18 GHz High Channel Dual Polarization Y

Test Report Number: 22089-1 18 of 27 EXHIBIT 6A2
FCD-1756, Rev 1



APPLICANT: MOTOROLA INC FCC ID: IHDT56JW1
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APPLICANT: MOTOROLA INC FCC ID: IHDT56JW1

There were no discernible emissions above the noise floor for 18-26 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.
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APPLICANT: MOTOROLA INC FCC ID: IHDT56JW1

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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APPLICANT: MOTOROLA INC FCC ID: IHDT56JW1
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PICTURES

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

End of Test Report
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