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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

Section 1. Summary of Test Results

General

All measurements aretraceable to national standards.

These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with FCC Part 24, Subpart E.

@ New Submission @ Production Unit

D Class |1 Permissive Change D Pre-Production Unit

A[M][P| Equipment Code

THIS TEST REPORT RELATES ONLY TO THE ITEM(S) TESTED.

THE FOLLOWING DEVIATIONS FROM, ADDITIONS TO, OR EXCLUSIONS FROM THE TEST
SPECIFICATIONS HAVE BEEN MADE.
See“ Summary of Test Data’.

TESTED BY: DATE: 20 September 2002
Glen Westwell, Wireless Technol ogist

Nemko Canada Inc. authorizes the above named company to reproduce this report provided it is reproduced in its entirety and for use by the
company’s employees only.

Any use which athird party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third parties.
Nemko Canada Inc. accepts no responsibility for damages, if any, suffered by any third party as aresult of decisions made or actions based on this

report.

Thisreport applies only to the items tested.
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Nemko Canada Inc.

EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1

Summary Of Test Data

Name Of Test Para. No. Result

RF Power Output 2.1046 Complies
Occupied Bandwidth 2.1049 Complies
Spurious Emissions at Antenna Terminals 2.1051 Complies
Field Strength of Spurious Emissions 2.1053 Complies
Frequency Stability 2.1055 Complies

Notes:

This RF device, the Sptocell 111/112 DU is part of a PCS Band amplifier. It is used to enhance

signalsin the Uplink direction.

I ndoor Temperature: 22 °C
Humidity: 45 %

Outdoor Temperature: 23 °C
Humidity: 48 %
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Nemko Canada Inc.

FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1

EQUIPMENT: SpotCell 111/112 DU, PCSLow Power Repeater

Section 2.

M anufacturer:
Model No.:

Serial No.:

Date Received In Laboratory:

Nemko I dentification No.:

Supply Input Voltage:

Frequency Range:

RF Output (Rated):

Antenna Gain (Integral):

Emission Designator (modulation):

General Equipment Specification

Spotwave Wireless Inc.
SpotCell 111/112 DU

DU (ABDE) S/N 020003020009
DU (EFC) S/N 020003020010

3 Sept., 2002

#1& 2

120 VAC

Uplink:

BLK A: 1850-1865MHz
BLK D: 1865-1870MHz
BLK B: 1870-1885MHz
BLK E: 1885-1890MHz
BLK F: 1890-1895MHz
BLK C: 1895-1905MHz

DU (Uplink): +18.5dBm

DU (Uplink): 11.5dBi

CDMA - GTW
GSM - F7TwW
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

Section 3. RF Power Output

Para. No.: 2.1046

Test Performed By: Glen Westwell Date of Test: 5 Sept., 2002 |
Minimum Standard: 24.232
Test Results: Complies.

The maximum RF output power is within =+ 1dB of the
manufacturer’s rating. The RF output power is de-rated according
to the number of channels via AGE and is equa to
Pmax —10LogN.

Pmax = Maximum RF Output Power
N = Number Of Channels
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

ATTEMN Z8dE
FEL 32@. AdBm 16d B

DU, Pass Band

MMherWWﬂMwWWMW Blk A
Input = -52dBm

-
D [K \

|

R
ISRE AT AP N ¥ R e
START 1. 848B8AGH= STOP 1. 8V5BBEGH=Z
¥FBM 18B8kH=z VEW 188kH=z SWP 58, Bms
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

ATTEM ZB@dE
FL 38. BdBEm 1A8d B~
DU, Pass Band
Blk B
Pt A D e ot Input = -26dBm
" (H \\
" | \
STRART 1. BEEEEGH= STOP 1.395HEGHE
¥FEI 18BkH=z ¥UEI 18BkH=z SkP 5@. Bms
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Nemko Canada Inc.

EQUIPMENT: SpotCell 111/112 DU, PCSLow Power Repeater

FCC PART 24, SUBPART E

PROJECT NO.: 2W06371.1

ATTEM ZBdE
FL 28. Bd EBm 1E8d B
IIHM%-W“'\M
’ ([ A
" | \
* - ..'.J \ Al

START 1. 885EBGH=Z STOFP 1. 9158@GH=Z

¥REBM 1BBkH=z LEW 188kH=z SWFP S@. Bms

DU, Pass Band
1895-1910MHz Blk C
Band of Operation
1895-1805MHz

Input =-41dBm
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

Section 4. Occupied Bandwidth
Para. No.: 2.1049
Test Performed By: Glen Westwell Date of Test: 5 Sept., 2002 |
Minimum Standard: 24.238
Test Results: Complies.
M easurement Data: See attached graphs.

The occupied bandwidth was measured by comparison of input to
the output signal. This was done in order to determine if there was
any degradation to the output signal due to the amplification
through the repeater.
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

ATTEM 18dE
FEL —-zZ@.EBdBm 1Ad B~
COMA Input Reference Signal
1ot tly ] gl
ST
RSN I m— | WP AT T
CEMTER 1.32Z2Z80BGH=z SPAM 5. BEAMH=z
REW ZBkH=z VEW ZBkH=z SWP 58, Bms
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

ATTEMN Z8dE
FEL 32@. AdBm 16d B

COMA Output Signal
DU, Uplink, +18.5dEm

f

it gl AR A Mwwm
CEMTER 1.85528HAGH= SPAM 5. BEBEMH=
REl 3Bk H=z UBl 3Bk H=z SHFP S5B8. Bms=
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

ATTEM 18dE
FEL —-zZ@.EBdBm 1Ad B~
55M Input Reference Signal
jJ-_ M"'“H
’ \
m.... II . 1.“‘_‘_.1__-1 \‘1 ‘_J."ﬂ Lt J.“_I.. 3 ‘||| A
CEMTER 1.393B2Z2BHGH= SPAM 1. BEAMH=z
REW 1B8kH=z VEW 1B8kH=z SWP 58, Bms
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

ATTEMN Z8dE
FEL 32@. AdBm 16d B

55M Output Signal
DU, Uplink, +18.5dEm

-J Riacaitooy

CEMTER 1.8552Z8HGH=z SPAM 1. 88BMHz
REW 1B8kH=z VBW 1B@kH=z SWP 508, Bms
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

Section 5. Spurious Emissions at Antenna Terminals

Para. No.: 2.1051

Test Performed By: Glen Westwell Date of Test: 6 Sept., 2002
Minimum Standard: 24.238 (a); -13dBm
Test Results: Complies.

M easurement Data: See attached graphs (worst case).
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

ATTEMN 18dE
FEL Z@. 8dBm 16d B

DU, Uplink
Conducted Spurious

DISKLAY [LIME
Em

START B@H=z STOF 28. BBGHz
REW 1.B@MH=z VEBW 1. B@MH=z SWP 4B88ms
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

ATTEM ZB@dE
FL 38. BdBEm 1E8d B
DU, Uplink 1744
Low Band, Blk A
i Input= -30dBm
OISHLAY | LIMA CORAS,
—12 |8 dBEm
I
Lguhﬁuuﬂigym

WW ‘l"‘n,.“.h-k i
START 1. 840B8BAGHz STOP 1.87V5BBAGHz
#¥REBW 1BBkHz #¥UEBW 1B8BkHz SWF S58. Bms
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1

EQUIPMENT: SpotCell 111/112 DU, PCSLow Power Repeater

ATTEM Z8dE MR —29. 33d Bm
FEL 368. 8dBm 1Ad B~ 1 8623Z2GH=z
DL Uplink 174
Mid Band, Blk B
Input = -30dBm
OISRLAY LIVF;\ {Iﬂh\ COMA,
—13]8 dEm
jf |
R j ﬂHhhﬂJ NHNW*M

START 1. 36BEHEGH= STOF 1.8958BGH=z
¥REW 188kH=z ¥UEBW 188kH=z SWP 508, Bms
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Nemko Canada Inc.

EQUIPMENT: SpotCell 111/112 DU, PCSLow Power Repeater

FCC PART 24, SUBPART E

PROJECT NO.: 2W06371.1

ATTEM =Z2EdB
FL 38. BdBm 1684 B~
g | M
ODISKRLAY |LIMNE
—13|8 dEm
L
Mﬂmq
R "'qr"-rh

CEMTER 1.29B8258GH=z

¥REW 188kH=z

VBW 1BHAkH=z

SPAM 35. BBMH=z
SWP 508, Bms

DU Uplink 171
High Band, Blk C
1895-1905MHz
Input = -30dBm
COMA
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Nemko Canada Inc.

EQUIPMENT: SpotCell 111/112 DU, PCSLow Power Repeater

FCC PART 24, SUBPART E

PROJECT NO.: 2W06371.1

ATTEMN Z8dE MERE —38. 88d Bm
FEL 32@. AdBm 16d B 1. 846880GH=
f
DISKFLAY |LIME
—13]6 dBm
o
R i

i

i Mt | Moot

START 1. 34BBEGH= STOF 1.875BBGH=z
¥REW 188kH=z ¥UEBW 188kH=z SWP 508, Bms

DL Uglink 178
Low Band, Blk A
Input = -30dBm
=5M
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Nemko Canada Inc.

EQUIPMENT: SpotCell 111/112 DU, PCSLow Power Repeater

FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1

ATTEM ZBdE MR —Z25. 33dEBm
FL 2B. Bd Bm 18d B~ 1. 8BZ292GHz
DISKRLAY | LIME
=138 dBEm
i Y o
8 ™,

oottt ool b

START 1. 36BEHEGH= STOF 1.8958BGH=z
¥REW 188kH=z ¥UEBW 188kH=z SWP 508, Bms

DU Uplink 171
Mid Band, Blk B
Input = -30dBm
G5
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Nemko Canada Inc.

EQUIPMENT: SpotCell 111/112 DU, PCSLow Power Repeater

FCC PART 24, SUBPART E

PROJECT NO.: 2W06371.1

ATTEM ZB@dE MER —-15. 33dBEm
FEL 38. Bd Bm 16d B 1. 9818EBGH=
!
OISKLAY | LIME
—-1318 dBEm
R |
Wl
f e,
[PV I | i e
CEMTER 1.9825E8GH= SPAM 35. BEMH=z
¥REW 188kH=z VEBMW 188kH= SHWFP 58. Bms

DU Uplink 171
High Band, Blk C
1895-1905MHz
Input = -30dBm
G5
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

Section 6. Field Strength of Spurious Emissions

Para. No.: 2.1053

Test Performed By: Glen Westwell Date of Test: 9 Sept., 2002 |
Minimum Standard: 24.238(a); -13dBm
Test Results: Complies.

M easur ement Data: See Attached Table.
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Nemko Canada Inc. FCC PART 24, SUBPART E

PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCSLow Power Repeater

Test Data - Field Strength of Spurious Emissions

Test Distance Range: Receiver: RBW (kH2z): Detector:
(meters) : 3 A Tower 8565E 1000 Peak
Freg. Ant. Pol. RCVD Signal Amp. Dist. Field Limit Margin
(MH2) * (V/H) Signal Substitution Gain Corr. Strength (dBm) (dB)
(dBnv) Conversion (dB)*** (dB) (dBm)
Factor (dB)**
3710.0 SsvV \ 56.7 -118.4 -61.7 -13.0 48.7
3710.0 SSH H 62.2 -119.8 -57.6 -13.0 44.6
Notes:
B/C = Biconical, B/L = Biconilog, L/P = Log-Periodic, H = Horn, D/P = Dipole
* Re-measured using dipole antenna.
*x Includes cable loss when amplifier is not used.
*rx Includes cable loss.
O Denotes failing emission level.
N.D. = Not Detected

All spurious and harmonic emissions to the 10" harmonic were searched.
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCSLow Power Repeater

Field Strength of Spurious Emissions - Photograph
SpotCell 111/112 DU
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

Section 7. Frequency Stability

Para. No.: 2.1055

Test Performed By: Glen Westwell Date of Test: 10 Sept., 2002 |
Minimum Standard: 22.355
Test Results: Complies. The maximum frequency drift isO0 Hz.

There is no frequency trandation.
M easurement Data: Standard Test Frequency: (-30°C to +50°C)

Uplink:1855.000 000 MHz
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

Section 8. Block Diagrams

Para. No. 2.1046 - R.F. Power Output

Signal Generator EUT Attenuator Power Meter

Para. No. 2.1049 - Occupied Bandwidth

Spectrum
Analyzer

EUT Attenuator

Signal
Generator

Para. No. 2.1051 - Spurious Emissions at Antenna Terminals

Spectrum
Analyzer

EUT Attenuator

Signal
Generator
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

Para. No. 2.1053 - Field Strength of Spurious Radiation

TIA/EIA 603
Effective Radiated Power
Spurious Emissions

Search
Antenna

EUT

/ Turn-Table

Open Area Test Site

= To Spectrum Analyzer/
Test Receiver

Signal Subsitution
Generator Antenna

Para. No. 2.1055 - Frequency Stability

-

Climate Chamber

Frequency
Counter

EUT
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Nemko Canada Inc. FCC PART 24, SUBPART E
PROJECT NO.: 2W06371.1
EQUIPMENT: SpotCell 111/112 DU, PCS Low Power Repeater

Section 9. Test Equipment List
CAL EQUIPMENT MANUFACTURER | MODEL SERIAL LAST CAL. NEXT CAL.
CYCLE
1Year Spectrum Analyzer Hewlett Packard 8565E FA000981 6 Mar. 02 6 Mar. 03
1Year Spectrum Analyzer-1 Hewlett Packard 8566B 2311A02238 | 27 Nov 2001 | 27 Nov 2002
1Year Spectrum Analyzer Hewlett Packard 85668 2314A04759 | 27 Nov 2001 | 27 Nov 2002

Display-1

1Year Quasi-peak adapter-1 Hewlett-Packard 85650A 2043A00302 | 27 Nov 2001 | 27 Nov 2002
1Year Climate Chamber Thermotron SM-16C 15649-S COouU CouU
1Year Horn Antenna EMCO #2 3115 4336 Dec. 1/01 Dec. 1/02
1Year RF AMP JCA 2-4 GHz FA 001496 COU COU
1Year RF AMP JCA 1-2 GHz FA001498 COU COU
1Year RF AMP JCA 4-8 GHz FA001497 COU COU
1Year RF AMP DBS Microwave 5-18GHz FA001409 COU COU
1Year Frequency Counter Hewlett Packard HP5350A 2444A00135 | 11 Jan 2002 11 Jan 2003
3 Year RF Generator Rohde & Schwarz SIMIQO3 DE22004 Sept. 10/00 Sept. 18/03
3Year RF Generator Rohde & Schwarz SIMIQO3E DE24154 Oct. 4/99 Oct. 4/02

NA: Not Applicable
NCR: No Cd Required
COU: CAL OnUse
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