.\/. APPLICANT: MOTOROLA

Global Telecom Solutions Sector FCCID: IHET5CS1

SC4812ETL 1X @800 MHzCDMA BTS

TEST REPORT EXHIBIT

| ndex
Section_ Description
A Summary of RF Measurements
B Modulation Characteristics
C Spurious & Harmonic Emissions Radiated
D Spurious & Harmonic Emissions Conducted
E Occupied Bandwidth
F Frequency Stability

1 The results and data presented herein are based on tests conducted at an SO
Guide 25 Accredited Test Laboratory. (UL Project No. 02NK 40683 EMC
Test Report) All details related to test equipment, calibration and
environmental conditions are in the referenced report.

2. Results listed apply only to the SC4812ETL CDMA BTS
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Section A

Summary of RF M easurements
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Global Telecom Solutions Sector

APPLICANT: MOTOROLA
FCCID: IHET5CS1

Summary of Radiated RF M easur ements

Worst Case Radiated RF Spur Level for SC4812ETL 1X @ 800MHz

CDMABTS
Radiated Substituted Power Spec Result
Channel Spurious Antenna Measured Measured Tx Antenna Terminal EDRP FCC

Frequency Polarity Radiated Radiated Voltage (dBm) Part 22/24 (Pass/
(MH2 Field Field (dBm) MAX Fail)

Strength Strength (Note 2) (Note 3) LIMIT

(dBm) (dBm)
(dBuVv/m) (Notel)
77 1786 \Y 36.6 -58.628 -63.8 -58.95 -13 Pass
Notes:

1. Converting dBuV/M to dBm at 3 meters:
(dBuV/M) +9.542 — 104.77 = dBm
Converting dBuV/M to dBm at 10 meters:
(dBuV/M) + 20— 104.77 = dBm

2. The same horn antenna and measurement system was used for EUT scan and during substitution
method. After maximizing the receive antenna and adjusting signal generator power level to
measure the same emission level with the spectrum analyzer aswith the EUT. Signal generator
output level was recorded for each of the spurious frequencies. Test cable was then disconnected
from the transmit horn and was connected to the input of the S/A measuring the voltage at the
terminals of the antenna.

3. Thisvaluewas obtained by converting the Equivaent Isotropic Radiated Power (EIRP) to ideal
half-wave dipole reference power — (Equivalent Di-Pole Radiated Power — EDRP) per (TIA-603,
2.2.12.2(i)(m)).

/

I

10.09.02
Signature Date

Terry Schwenk
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Summary of Conducted RF M easurements

SCA812ETL 1X @800MHzCDMA BTS

FCC Part 22
CHANNEL FREQUENCY SPURLEVEL| SPURLEVEL FCC MAX PASS/ FAIL
(MH2) MEASURED | MEASURED| LIMIT (dBm)
(dBnV) (dBm)
1013 113.5872 86.76 -20.24 -13 Pass

(BY_AM, MW

Signature

James Nguyen
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Section B

FCCID:

IHET5CS1

Summary of Modulation Characteristics

SC4812ETL 1X @800MHzCDMA BTS

CHANNEL /FILTERTYPE| TUNE 'zsl'f_'%UENCY " eRa";J?ed aoe;it':gions PASS/ FAIL
777/ Long Filter 893.31 98335 >0.912 Pass
1013/ Long Filter 869.7 98288 > 0912 Pass
777 I Short Filter 89331 99503 > 0912 Pass
1013/ Short Filter 869.7 99576 > 0912 Pass

The BTS was configured for maximum power out of 47.78 dBm and minimum power out
of 26.0 dBm respectively. The output power was set respectively to 60.0 Watts or 400

mWatts using an HP437B power meter

Signature

James Nguyen

(-BSM‘M, MW

D
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M odulation Characteristics
60W High Power — Long Filter
3% Agilent 13:31:44 Sep 20, 2002  cdma2000 T System
BTS Ch Freq 893.319 MHz - Show Errors»
Mod Accuracy

Power On/’

Preset

Time/Date»

Rlignments»

Config 1/0»

Referencer

More

1of 3

|

5 Agilent 11:55:11 Oct 4, 2602 cdma2000 T Meas Setup
Avg Number
BTS Ch Freq 869.700 MHz 16
Mod Accuracy S$R1 18 On 0ff
Avg Mode
Exn Repeat
Limits»
Trig Source,
Eut Rear
More
1of 2
I
Channel 1013 — 869.7 MHz
FCC Filing— SC4812ETL 1X @ 800MHz CDMA BTS 6 of 25
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M odulation Char acteristics

60W High Power — Short Filter

s Agilent 13:27:33 Sep 20, 2002  cdma2000 T Measure

BT$ Ch Freq 893.310 MHz Code Domain
Mod Accuracy SR1 : 18 |pAss|

Mod Accuracy

I/ Measured Polar Vector (Camiefivo (i

QPSK EVH

Power Stat
CCDF

Spectrum
(Freq Damain)

Haveform
Time Domain’

More
2of 2
Channel 777 —893.31 MHz

4 Agilent 11:56:48 Oct 4, 2002 cdma2000 T Measure
BTS Ch Freq 869.700 MHz Cga""""
ower

Mod Accuracy SR1
PN Offset 138 x b4Lchips] ACPR
1/0 Measured Polar Vector

Intermod
Spectrum

Emission Mask

Occupied
BW

More
1of 2

Channel 1013 - 869.7 MHz
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M odulation Char acteristics

400mwW Low Power — Long Filter

3 Agilent 16:21:22 Oct 1, 2062 cdina2000 T | Meas Contro

BTS Ch Freq 892.310 MHz Restart
Mod Accuracy SR1 5

Center Freq  893.310000 MHz Measure

1/Q Measured Polar Vector el G

Pause

Channel 777 — 893.31 MHz

s Agllent 15:55:05 0ct 1, 2002 cdma2000 T | Meas Control

ETS Ch Freq £869.708 MHz Restart
Mod Accuracy SR1 t 10

Measure

Single Caont

Pause

Bad. missing, or unformatted disk

Channel 1013 - 869.7 MHz
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M odulation Char acteristics

400mW Low Power — Short Filter

3 Agllent 16:23:59 Oct 1, 2002 gdma2000 T | Meas Control

BT$S Ch Freq 893.310 MHz Restart
Hod Accuracy SR1

Measure

Single Cant

Pause

Channel 777 — 893.31 MHz

%5 Agilent 16:13:48 Oct 1, 2002 cdma2000 T | Meas Control

BTS Ch Freq 869.760 MHz Restart
Mod Accuracy SR1

Measure

Single Cant

Pause

Channel 1013 - 869.7 MHz
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Section C

Spurious and Har monic Emissions Radiated
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APPLICANT: MOTOROLA
FCCID: IHET5CS1

Radiated RF M easur ements

Worst Case Radiated RF Spur Levelsfor SC4812ETL 1X @800MHz

CDMABTS
Radiated Substituted Power Spec Result
Channel Spurious Antenna Measured Measured Tx Antenna Terminal EDRP FCC

Frequency Polarity Radiated Radiated Voltage (dBm) Part 22/24 (Pass/
(MH2 Field Field (dBm) MAX Fail)

Strength Strength (Note 2) (Note 3) LIMIT

(dBm) (dBm)
(dBuVv/m) (Notel)
1013 1739 H 318 -63.428 -68.3 -63.45 -13 Pass
777 1786 \Y 36.6 -58.628 -63.8 -58.95 -13 Pass
Notes:

1. Converting dBuV/M to dBm at 3 meters:
(dBuV/M) +9.542 — 104.77 = dBm
Converting dBuV/M to dBm at 10 meters:
(dBuV/M) + 20— 104.77 = dBm

2. Thesame horn antenna and measurement system was used for EUT scan and during substitution
method. After maximizing the receive antenna and adjusting signal generator power level to
measure the same emission level with the spectrum analyzer as with the EUT. Signal generator
output level was recorded for each of the spurious frequencies. Test cable was then disconnected
from the transmit horn and was connected to the input of the S/A measuring the voltage at the
terminals of the antenna.

3. Thisvaluewas obtained by converting the Equivalent Isotropic Radiated Power (EIRP) to ideal
half-wave dipole reference power — (Equivalent Di-Pole Radiated Power — EDRP) per (TIA-603,

2.2.12.2())(m)).
’ 10.09.02
Signature Date
Terry Schwenk
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Section C

Spuriousand Har monic Emissions Conducted
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Conducted RF M easurements

SC4812ETL 1X @ 800OMHz CDMA BTS

FCC Part 22
CHANNEL FREQUENCY SPURLEVEL| SPURLEVEL FCC MAX PASS/ FAIL
(MH2) MEASURED | MEASURED| LIMIT (dBm)
(dBnV) (dBm)
777 61.1022 84.61 -22.39 -13 Pass
1013 113.5872 86.76 -20.24 -13 Pass

FCC Maximum Limit Per 47 CFR:

= Transmitted Power (10 Logo(Puwat)) — (43 + 10 Logo(Pyar)) dBW
10 Logso(Pwat) - (43 + 10 Logio(Ryat)) dBW

-43 dBW
-13dBm

Signature

M. MW

James Nguyen

ae
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Spurious and Harmonic Emissions Conducted
CDMA Channd 777 — Maximum Power

& UL EHC Test System 12 Sep 2EEZ [EREHCT
Conductad Spurioos Emissions
MOTOROLA
EL IHETECE SC4812ETL
=z G4 HFEEX
HE|HF CHITT 47, TadEm 52U
48 1), SbHz
3a
ZH
£ 1o
hal
0 CFR4T Pptdd HP HF CHY?T =15 1)
-18
-28
oy ﬁ
e *.,M-JAWMMM,MA
—-38
fils] I THaBa
Fraguarcy [MHz]
. UL EMC Tamat System 12 Sap ZE3d 13:BH:. 159
Conouctes Sporeicos Emissions
CFRAT Part2d HP HF CH777  GBEU  |MoToROLe
S IFETECS! SC4BIZETL
£l BpEMH: 5B HFEBX
HF HF CH777 a7, MEdEn &AW
4E J’.‘\&\ 246U, EBH=
n :
| |
26 ||] ||1
§ e : :
| |
B | }
-18 J
-z
_EBMW
-3
889 EL:R
Frequenoy CMHzD
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Spurious and Harmonic Emissions Conducted
CDMA Channd 777 — Minimum Power

EUL EMC Te=t Slj&.tem 12 Sep 26882 132218
Conducted Spurious Emissions
MDTOROLA
e THETSCS! SC4812ETL
2BEMH=z  BElW
LF HF CH777 Z6dBm d88ml
@ 248U, BEHz
FR4Y FPgriezz2 LP HE CHYPY  [4E8mld g
2R
i
E a8
@
-1a
—2A =
4
-3@ i ; o
N N P (P 0 I L e T e
—<R
3H 1K 18K THHHEA
Fregquencsy [MHzZ]
aUL EMC Test 555tem 12 Sep 2ARZ2 123087
Conducted Spuriocus Emizsions
MOTOROLA
4d THETSCS! SC4812ETL
8HAMH=z BBl
CFR47 Port22 LF HF CH?77  4BEml |LF HFE CH777? Z25-4Bm <488ml
%] 24dl), BHH=
i
>R N +

N
e

869 =1z R
Frequency [MH=z]

-4@
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Spurious and Harmonic Emissions Conducted
CDMA Channdl 1013 — Maximum Power

aUL EMC Test Sgatem 12 Sep 2682 14:26: 37
Conducted Spurious Emissions
MOETOROLA
=12 THETSCS! SC4812ETL

8HEMH=z  BBEW 1 XEBX
HF| LF CH1813 47 .73dEm 58l

48 2481, BEHz
3
Z:
& 11
@

A CFR47 PprtdZd WP LF CHiE13 [=15]A]

-16
1
—2RA 2 .
R NP ) N ¥ SN J(wwmm;ww oyt Ay

-3

J&1%] =] 1 HEE 1EHER

Frequency [MH=zJ
aUL EMC Test System 12 Sep 2002 14:16:26
Canducted Spurious Emissions
5@ CFR47 Part22 HF LF CH1B13 [=15]N] MOTOROLA
IHETSCS1 SC4812ETL
3 8HEMH=  BHL 1 XEBX
M HF LF CH1813 47.78d4Em 680
48 f H Z48U, BEHz
38

. |

—2H Ll

—-3a

865 879

Frequencsy [MH=z3
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Spurious and Har monic Emissions Conducted
CDMA Channel 1013 — Minimum Power

SBUL EHMC Teat Systen 1d Smp JOHS 144341
Concucted Spurioue Enisslons
HOTORCLG

48 THETSCE! SC<RH2ETL

BEMH=  EBEM I XEEX
LF LF CHIB13 Z6dBn SEN

aa E?U. EBHz

el -

-3 | { T 1 W‘M
N N 0 1 O T NP W L o

e,
=4
| ([L] TEHE THHA A
Fl'l'ql-l‘.n:ﬂ |:|""|'|=]

5@UL EMC Test 555tem 12 Sep 2882 14:35:58
Conducted Spuricus Emizsions
MOTOROLA

44 THETSCS! SC4812ETL
8BEMH=z  BEW  1XEBBX

CFR47 Par+t22 LFP LF CHI1E13 488ml LP LF CHIB13 Z6c6m GEW
3@ 248U, BAHz

.3J.LJ.

. i
. |
-
// \\

865 879

Frequency [MH=]
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SECTION E

OCCUPIED BANDWIDTH

NOTE: The BTS was configured for maximum power out of 47.78 dBm and minimum power out of 26.0
dBm respectively. The max and min output power was set to 60.0 Watts or 400 mWatts respectively using
an HP437B power meter.

Thefollowing formulais used to obtain the correct power reference point from which the OBW of the
CDMA signal isobtained. See example calculation below:

Power (measured in 30 kHz bandwidth) + 10 log (1.2288 MHz / 30 kHz)
Example; 23.88dBm + 16.12 dB =40.0 dBm

The occupied bandwidth is measured in a 30 kHz resolution bandwidth. The summary is listed below.

. Power FCC
CHAN_NI_:/EFI)_e/ Filter Level FRE((I\QAliJ_:EZ)NCY M E(,?\\/ISl_liJSED LIMIT Pass/ Eail
(dBm) (MH2)
777/ Long Filter 26.0 89331 1.2238 1.30 Pass
1013/ Long Filter 26.0 869.7 1.2223 1.30 Pass
777 | Short Filter 26.0 89331 12732 130 Pass
1013/ Short Filter 47.78 869.7 1.2814 1.30 Pass
WLO.OQ.OZ
Signature Date

James Nguyen
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Occupied Bandwidth — 47.78 dBm — Long Filter

5 Agilent 11:17:18 Sep 20, 2002  cdma2000 T | Measure
BTS Ch Freq 893.310 HHz cgf‘)’:v":r'
Occupied BH i |

ACPR
Occupied BH
Intermod
Spectrum
Emission Mask
Occupied
Occupied BH Total Power BW
1.2223 MHz -8.25 dBm
More
1of2

File name error

Channel 777 — 893.31 MHz

25 Agilent 13:40:12 Sep 20, 2002  cdma2000 T |HeasContrm
BTS Ch Freq 869.700 MHz Restart
Occupied BH

Measure
Occupied BH Single Cont
Pause

Occupied BH Total Power

1.2087 MHz -8.52 dBm

Channel 1013 -869.7 MHz

FCC Filing—SC4812ETL 1X @ 800MHz CDMA BTS 190of 25



.\/. APPLICANT: MOTOROLA

Global Telecom Solutions Sector FCCID: IHET5CS1

Occupied Bandwidth —47.78 dBm — Short Filter

Channel 777 — 893.31 MHz

2 Agilent 11:22:47 Sep 20, 2002  ¢cdma2000 T | Meas Control
BTS Ch Freq 893.210 MHz Restart
Occupied BH Averages: |

HV Number ll Measure
o B Occupied BH ) Single Cont

Pause

Occupied BH Total Power

1.2648 MHz ~7.77 dBm

Channel 777 — 893.31 MHz

25 Agilent 13:44:17 Sep 20, 2002  cdma2000 T | Meas Control
BTS Ch Freq 869.700 MHz Restart
Occupied BH j

Measure
Single Cant
Pause

Occupied BH Total Power

1.2814 MHz -7.67 dBm

Channel 1013 - 869.7 MHz
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Occupied Bandwidth — 26.0 dBm — L ong Filter

Agilent 16:21:58 0Oct 1, 2002 cdma2000 T | Meas Control
BTS Ch Freq 893.210 MHz Restart
Occupied BH f

Measure
Occupied BH Single Cont
Pause

Occupied BH Total Power

1.2238 MHz -29.79 dBm

Channel 777 — 893.31 MHz

i Agilent 15:59:29 Oct 1, 2002 cdma2000 T [ Measure

BTS Ch Freq 869.706 HHz ngTvn:rl
Occupied BH
ACPR
Occupied BH
Intermod
Spectrum
Emission Mask
Occupied
Occupied BH Total Power B
1.2223 MHz -30.35 dBm

More
1 of 2

Channel 1013 -869.7 MHz

FCC Filing—SC4812ETL 1X @ 800MHz CDMA BTS
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Occupied Bandwidth — 26.0 dBm — Short Filter

Channel 777 — 893.31 MHz
4 Agilent 16:24:45 Oct 1, 2062 cdmaz2000 T | Measure

Channel
BTS Ch Freq 893.310 HHz Power

Occupied BH

ACPR
Occupied BH

Intermod

Spectrum
Emission Mask

Occupied
Occupied BH Total Power BW

1.2732 MHz -29.04 dBm

More
1aof 2

Channel 777 — 893.31 MHz

4 Agilent 16:10:46 Oct 1, 2002 cdma2eoo T | Meas Control

BTS Ch Freq 869.700 HHz Restart
Occupied BH A il
Number 1@@ Measure

B Occupied BH Single Cont

Pause

Occupied BH Total Pomer

1.2721 MHz -29.56 dBm

File name error

Channel 1013 - 869.7 MHz
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MODE 27V WORST FCC Pass/ Fail
POWER CASE REQUIREMENT
? PPM
CsSM1 85-115% <0.02 +/- 1.5 PPM MAX Pass
CSM2 85-115% <0.02 +/- 1.5 PPM MAX Pass
MODE | TEMPERATURE | WORST CASE FCC Pass/ Fail
? PPM REQUIREMENT
Ccav1l -30°to +50° C <0.2 +/- 1.5 PPM MAX Pass
CsMm2 -30°to +50° C <0.2 +/- 1.5 PPM MAX Pass
’ 10.09.02
Signature Date
Terry Schwenk
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Frequency Stabliity Over Temperature - CSki1

&0
10 e ————————————————— —— — — ——
1.0
g os
% 0.0 89— =3 —— . - _m——""'_'..”
E-ﬂfr :
& = = Lossr Lir
— e e
= Dila romh
10— -
A v e L i e el i S 0 i
-2.0
430 -20 10 o o 20 a0 40 5D
Temperaturs (C)
Frequency Stability with Varying Supply Voitage - CSM1
20
1.5 o e — o — — — — —— | — . ——— ]
1.0
E 05 | e e e T S e ST R e e e S
=
§
S oo »
=
5
E -0.5 i
w = = = Lowar Limi
= e=Uppar Limil
——Dalta ppm)
-1.0
T T T
2.0
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Frequancy Stability Over Tempersture - CSM2
240
15 o oo o e e o o ——— e — e —— — — — — 3
10
E as
]
i an b ot s = - PR—— ]
E i - 2 *
E B e
— it L il
-14 L DH:'-"."
B L e i
2.0
A0 2 10 0 10 20 a0 40 50
Tampasaturs (C)
Fraquency Stability with Varying Supply Voltage - CSM2
20
1B o o o — — ——— — — — — ——— ————— — — — =
1.0
E 1 e U R P PR U
g 5
g o0 |—
E e = mm e Ll
— e il
i [l PR
1.3
T T
2.0
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