EMI TEST REPORT
FCC PART 15 CLASS B

Jor

NEXTEL
403 Dojung B/D, #548-6 Anyang-8dong,
Manan-gu, Anyang-city,
Kyungki-do, Korea

on the

STORM FLEX Receiver
FCC ID: RAMSTORMSHELTER

Issued Date : Jun 24, 2003
Report Number : KSQ-FCC030601

Prepared By:

Test Date: Jun 23, 2003

?0 ‘""? Chsc
Test Engineer: Y. Choi

Printed Name Signature

)
- i,

. . # é *_.l_?_ - -I"'"\-f-'i:l' 3 =
Compliance Engineer: H. S. Lee £ /1' s 2 HET
Printed Name Signature

Korea Standard Quality Laboratories

| |
mﬂm Testing Laboratories for EMC and Safety Compliance

www.ksqlab.com  #102, Jangduk-Dong, Hwasung-Shi, Kyunggi-Do, KOREA

This report may not be reproduced without the full written consent of Korea
Standard Quality Laboratories.



EMI TEST REPORT K| s|Q

Report Number : KSQ-FCC030601 FCCID : RAMSTORMSHELTER

Table of Contents

1 General Information

3 I s U5 00 6 10 o3 Lo ) o NEE TN 3
1.2 Product Description for Equipment Under Test (EUT) «eeverveienieniinenieninieiienn. 3
1.3 Equipment Under TeSt « oo eeoueeremiiiniiiieiieiii i 3

2 Test Performed

21 Conducted EMIiSSION MEASUTEIMIEILS ««.veutrnttnntintintenteuntrneteetetseeeneeneeaneterteetaeeeeeens 4
2.1.1 TSt DESCIIPEION «-rvereevesenreessmemssmessssrenssaessssesssssssssssesssesesssassssssessssnesssesesens 4
2.1.2 TSt EQUIPMENLS «-rvrrevreeerresssmmremssmnresssneemssesessseesessesessssesssssessssssssssssessssseneseens 4
2.1.3 TSt ENVITOMITIENLS -+-vvnvnrnrnrereeeertmemtmtuenmtmtnueaarereeseeetaeeeesesresararaae e seseseaeeeeeaeeees 4
D 14 TSt LIILIES «veeveereeeerereeeeneeeeeeeeseeseeeeeeeeeeeeeeeeesese et eeeeeeeeeeseee et eseeeteeeeeeseeeneeeeeeaeaens 4
2. 1.5 T eSSt ProCEAUIE - cenneeneeite it et ettt et e e e et e e e e e eeaas 4
2.1.6 Test CONTIGUIAION «-verveerrerireiiiiiieiiiei e 5
D 1.7 TSt RESULES «eevevereeeereeeseeeeee e ses s s eeeeee e et es s s eeee e e eees s seee e e eeee e reeeseeen. 5
D 1.8 TSt DAL <vevrvrerreremrereseseseseeeeeeeeseeese e se s s e eeee e e e eeee e e s eeee e e e ee e ee e, 5
2.1.9 PlOtS Of TESE DIALA «-ovvvvvreerenrrumrmarriartnrterreereraereranaererereeenesrneenssaeesesmneenasenseenns 6

22  Radiated EMiSSION MEASUTEINIENLS «txeeneernemntrntrnnrtneintnenernetneesetsteeensensesnetnerineineens 7
2.2.1 TSt DESCIIPEION «rvvrereresenrresseressmesssaressssessssesssssesessssessssesesssasssssesssssessseseeens 7
2.2.2 TSt EQUIPMENES «-rrvrrevrresssressamresssnresssresssesesssssesssesesssssssssssssssssasssssssssssnneseens 7
D D3 TSt FIIVITOMIMENES «-ervevvrrerrereeeeeseseseseresesseseseseseeeseeeeeseeeseseseeesesesesseseeeseseseeen. 7
D2 TESt LLITIIIES «vvevvvereneeneunuurenemarueeneenetareeeneeareeeuesseasenenseesanenssssenssseessessnerereernssneennes 7
2 2.5 TSt PLOCEAUIE «vvvrvereeseerereeeeseseesesesee s seeees e eeeee s s e eees e eeee s s ee e e e s 3
2.2.6 Field Strength Calculation - ... oeeereeirieieiiiesii e 8
2277 Test CONTIGUIALION «-verveerreriraiiiiiieiiie e 8
228 TeSt RESUILS -eevneemneettaeiat ittt ettt et et e e et et e et e e e eea e e eaas 9
D D O TSt DAL ++vrvrvrrerremrereseseseseeeeeeeeseeese e e s s eeee e e e et es e s e ee et ee e eeneeen. 9

Page 1 /18



EMI TEST REPORT K| s|Q

Report Number : KSQ-FCC030601 FCCID : RAMSTORMSHELTER

Table of Contents(cont'd)

3 Product Labelling Requirements

3.1
3.2

FOC STATEIMEINT - cveeeenenentmtneneneteeeet ettt etaentnetaetneteatneneetasnsataensartaeneneteenenseeensnsnsenennns 10
JIE: oY= B e 167 15 (o) s DR T TR PSR PTPPNN 10

4 Test Setup Photographs

4.1
42
43
4.4

Conducted EmiSSION: FIONT VIEWW «eeeetutuiiniititiee it eiee e eie et e e e et e e e saneenees 11
Conducted EMISSION: REAT VIEW «ervrniiiiiiiiiiiee ettt e e e e e e e 11
Radiated EMiSSION: FTONT VIEW «eevererrertnemiiieiiierieaerieeetiestiestnaesiesstnsssessnersreessesesens 12
Radiated EMiSSION: REAT VIEW reeeeerrertimirieitieeiieetiietieetiaestaesneestnsrinesrieessaesseessonesens 12

5 External Photographs

5.1
52
53
54

EUT: FLONt VW vrvvvvrrereeeeeeeeeeeeeeeeeeeeseeeee e ee e, 13
EUT: REAT VIBW evvveeeeeteeeeeeeee s eeeeee e eeee et ee e ee s, 13
EUT: LaBel VW vveveveeeeeeeeeeeeeeeeeeeeee e ee e, 14
EUT: INEEINAL VIEW evveveveeeeeereeeeeeeeeeeeeeeeeeeee e seeeee e, 14

6 Internal Photographs

6.1 EUT: Main Board, COMPONENt VIEW «+vvrveviirisimiiiiiiiiininieieisieieieeie s 15
6.2 EUT: Main Board, Circuit VIEW oeveeeeuiiimiiiiiiiiiiiiiiic it 16
Appendix A EUT Schematics/Block DIiagram «.e.eooeeeeeeieninieniinie i 17
Appendix B USer's Manual «.oocceeeeiiiiiiiiiiiii i 18

Page 2 /18



EMI TEST REPORT K| s|Q

Report Number : KSQ-FCC030601 FCCID : RAMSTORMSHELTER

1 General Information

1.1 Introduction

The EMI Test Report of Information Technology Equipment is prepared on behalf of named applicant
in accordance with the ANSI C63.4-1992. The test results reported in this document relate only to the item
that was tested.

The detailed description of the measurement facility was found to be in compliance with the
requirement of Section 2.948 of the FCC Rules. The Federal Communications Commission has the
reports on file and is listed under Registration Number 100384. The scope of the accreditation covers
the FCC Method - 47 CFR Part 15 or 18 of the Commission's Rules.

All measurements contained in this report were conducted in accordance with ANSI C63.4-1992. The
instrumentation utilized for the measurements conforms with CISPR 16 Specification for Radio Disturbance
and Immunity Measuring Apparatus and Methods. Some accessories are used to increase sensitivity and
prevent overloading of the measuring instrument. Calibration checks are performed yearly on the
instruments by a local calibration laboratories.

All radiated and conducted emission measurements are performed manually at Korea Standard Quality
Laboratories (hereinafter referred to as "KSQLab"), #102, Jangduk-Dong, Hwasung-Shi, Kyunggi-Do,
KOREA. The radiated emission measurements required by the FCC Rules were performed on 3 meter or 10
meter, Open Area Test Site, test range maintained by KSQLab. Complete ANSI 63.4-1992 description and
site attenuation measurement data records are maintained at the test facility and have been placed on file
with the Federal Communications Commission. The power line conducted emission measurements were
performed in a shielded enclosure also located at the same facility. The KSQLab EMC test facility in
Hwasung-Shi are designated testing laboratory according to ISO/IEC 17025 by Radio Research Laboratory
(RRL), Ministry of Information and Communication.

1.2 Product Description for Equipment Under Test (EUT)

McKinley Korea Co Ltd's STORM FLEX Receiver, Model: STORMSHELTER, or the "EUT" as
referred to in this report is a flex pager.

Main Features of EUT are:

e [Frequency Range : 929~932MHz
e Power : 3V
e Signaling Modulation : 2 or 4 Level FSK

1.3 Equipment Under Test

Description Model Number Serial Number Manufacturer FCCID
STORM FLEX . RAMSTORM
Receiver STORMSHELTER Prototype McKinley Korea Co Ltd SHELTER
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2 Test Performed

2.1 Conducted Emission Measurements

2.1.1 Test Description

The power line conducted emission measurements were performed in a shielded enclosure, using the
setup in accordance with ANSI C63.4-1992 conducted emission measurement procedure.

2.1.2 Test Equipments

Description Manufacturer Model Number Serial Number Cal. Due
Spectrum Analyzer Advantest 3261A 21720240 10, 2003
LISN1 Electro Metrics ANS-25/2 2535 10, 2003
LISN2 Kyoritsu KNW-407 8-1010-14 10, 2003
Plotter Hewlett Packard 7550B 3050A14513 n/a
2.1.3 Test Environments
Ambient Temperatures Relative Humidity
15~35 °C 30~60 %
2.1.4 Test Limits
. FCC Part 15 Limit
requency
Class B Class A
(MHz)
(dBuV) LVv) (dBuV) (uv)
0.45t01.705 48.0 250 60.0 1000
1.705 t0 30.00 48.0 250 69.5 3000

2.1.5 Test Procedure

Conducted emission levels were measured on each current-carrying line with the spectrum analyzer
operating in the CISPR quasi-peak mode (or peak mode if applicable). The analyzer's 6dB bandwidth was
set to 9kHz. The initial step in collecting conducted data is a spectrum analyzer peak scan of the
measurement range. If the conducted emission exceed the average limit with the instrument set to the
quasi-peak mode, the measurements are made in the average mode. The emission spectrum was scanned
from 450kHz to 30MHz. The highest emission amplitudes relative to the appropriate limits were measured
and have been recorded. Quasi-peak readings are distinguished with a "QP".

The conducted emission test was performed with the EUT exercise program loaded, and the emissions
were scanned between 450kHz to 30MHz on the HOT side and NEUTRAL side, herein referred to as H and
N, respectively.
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2.1.6 Test Configuration

Vertical Ground Plane

EUT Shielded Encloser

9T
Test Table
LISN |_| |_| Ground Plane
2.1.7 Test Results
Not Applicable
2.1.8 Test Data
Line Conducted Emission FCC Part 15 Class B
Frequency | Amplitude Phase Detector Applicable Limit Margin
(MHz) (dBuV) Hot/Neutral | QP/AV/PK (dBuV) (uv) (dB)
48.0 250
48.0 250
48.0 250
48.0 250
48.0 250
48.0 250
48.0 250
48.0 250
48.0 250
48.0 250
48.0 250
48.0 250

PK = Peak; QP = Quasi-peak; AV = Average
Temperature: 23 °C Humidity: 45 % Test Date: Jun 23, 2003 Tested by: Y. Choi
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2.1.9 Plots of Test Data
Polarization: HOT (LIVE)

Not Applicable

Polarization: NEUTRAL

Not Applicable

FCCID : RAMSTORMSHELTER
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2.2 Radiated Emission Measurements

2.2.1 Test Description

The radiated emission measurements were performed in a Open Area Test Site (OATS), using the setup
in accordance with ANSI C63.4-1992 radiated emission measurement procedure.

2.2.2 Test Equipments

Description Manufacturer Model Number Serial Number Cal. Due
Spectrum Analyzer Hewlett Packard 8568B 3217A05629 08, 2003
Spectrum Display Hewlett Packard 85682A 3144A20886 08, 2003
RF Preselector Hewlett Packard 85685A 3221A01366 08, 2003
Quasi-Peak Adapter Hewlett Packard 85650A 3145A01652 08, 2003
Biconical Antenna Electro Metrics BIA-30S 164 10, 2003
Log Periodic Antenna Electro Metrics LPA-30 387 10, 2003
Turn Table KSQ KSQ-T10 KSQ98121 n/a
Antenna Mast KSQ KSQ-A10 KSQ98122 n/a

2.2.3 Test Environments

Ambient Temperatures Relative Humidity
15~35 °C 30~60 %

2.2.4 Test Limits

FCC Part 15 Limit
Fr(el\(/lllllil)c Y Class B @3m Class A @10m
(dBuV/m) (uUV/m) (dBuV/m) (uV/m)
30to 88 40.0 100 395 90
88to216 43.5 150 435 150
216 to 960 46.0 200 46.5 210
above 960 54.0 500 495 300
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2.2.5 Test Procedure

Before final measurements of radiated emission were made on the OATS, the EUT was scanned in
semi-anechoic chamber in order to determine its emission spectrum signature. The physical arrangement of
the test system and associated cabling was varied in order to determine the effect on the EUT's emission in
amplitude, direction and frequency. This process was repeated during final radiated emission measurements
on the OATS range, at each frequency, in order to ensure that maximum emissions amplitudes were attained.

The radiated emission test was performed with EUT exercise program loaded, and the emissions were
scanned between 30MHz to 1000MHz using a HP 8568B spectrum analyzer. The spectrum analyzer's 6dB
bandwidth was set to 120kHz, and the analyzer was operated in the CISPR quasi-peak detection mode.
Measurements were taken using both HORIZONTAL and VERTICAL antenna polarization, herein
referred to as H and V, respectively.

2.2.6 Field Strength Calculation

The Field Strength (FS) is calculated by adding the Antenna Factor (AF) and Cable Factor (CF) from
the Measured Reading (MR). The basic equation with a sample calculation is as follows:

FS(dBuV/m) = MR(dBuV) + [AF(dB/m) + CF(dB)]

2.2.7 Test Configuration
OATS Test Antenna

|b Measuring Distance ————s| ! | | |

EUT
L ]
Test Table
j

Tum Tabl

Hi fabe Ground Plane -
Measuring
Instruments
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2.2.8 Test Results

According to the data in section 2.2.9, the EUT complied with the FCC Part 15 standards, and had the
worst margin reading of

-5.5dB at 682.94MHz in the VERTICAL antenna polarization.

2.2.9 Test Data
(Test Frequency : 929.000MHz)

Indicated Antenna Correction Corrgcted FCC Part15 Class B
Factor Amplitude
Frequency | Amplitude | Polar. | Height | Ant. | Cable (dBuV/m) Applicable Limit | Margin
(MHz) | (dBuV/m)| (HV) | (m) | (dB) | (dB) (dBuV/m) | WV/m)| (dB)
226.88 11.2 H 32 16.1 2.8 30.1 46.0 100 -15.9
453.77 14.6 H 30 16.2 43 35.1 46.0 100 -10.9
680.71 13.4 A% 22 20.6 55 395 46.0 100 -6.5
907.60 11.2 H 25 228 6.3 40.3 46.0 100 -5.7
above 960 Test results were under the required limit with 20dB margin or more
using Agilent 7405A EMC Analyzer and AH SAS-571 Horn Antenna.

All other emissions were less than 20 dB below the margin.

(Test Frequency : 932.000MHz)

Indicated Antenna Correction Corrgcted FCC Part15 Class B
Factor Amplitude
Frequency | Amplitude | Polar. | Height| Ant. | Cable (dBuV/m) Applicable Limit | Margin
(MHz) | (dBuV/m)| (HV) | (m) | (dB) | (dB) (dBuV/m) | WV/m) | (dB)
227.63 104 H 32 16.1 2.8 293 46.0 100 -16.7
455.29 14.1 H 30 163 43 347 46.0 100 -11.3
682.94 14.3 A% 22 20.7 55 40.5 46.0 100 -5.5
910.59 10.0 H 24 229 6.3 39.2 46.0 100 -6.8
above 960 Test results were under the required limit with 20dB margin or more
using Agilent 7405A EMC Analyzer and AH SAS-571 Horn Antenna.

All other emissions were less than 20 dB below the margin.

Temperature: 23 °C Humidity: 45 % Test Date: Jun 23, 2003 Tested by: Y. Choi
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