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GENERAL INFORMATION

Produet Description for Equipment Under Test (EUT)

The (¥ek Corporation, FCOC 1D: OFDMETRE or the “EUT"™ as referred o in this report is a 200 MHz
Transceiver Module, which measures approximately 190mmL x 130mm W x 42 5mm H. The EUT iz a

frequency-hopping device, which operates at the frequency range of 902 2- 927 8MHz, with the maximum
conducted output power of -2.3 1dBm (0_59mW).

= The fext algira l!f.:.r.l||.-|;~'.l'|:-'|'.|' e ot @ I.Ir':.n.:ﬂu'g:rj'r.lnl .l.rmnl;.lh'. S PRGN, ||-.lr'.:.l|.1‘|:.|'|,~-.|'.|' It magrergliac farer,

ELUT Photo

ETUT Fhoto

Antenma Fiew
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Objective

This type approval report is prepared on behalt of el Corporation in accordance with Part 2, Subpart J,
Fart 15, Subparts A, B, and C.

Related Submittal({sp'Grant(s)
Mo Related Submittals

Test Methodelogy

All measurements confained in this report were conducted in accordance with AMNSIC63.4-2003,

Measurement Uncervainiy

Al mensurements involve certain levels ol uncemainties, especially in feld of EMC. The factors
contributing to uncertaintics are spectrum analyzer, cable loss, antenna factor calibration, anfenna
directivity, antenna factor vamation with height, antenna phase center variation, antenna factor frequency
interpolation, measurament distance variation, site imperfections, mismatch {averase), and sysiem
repeatability.

Bazed on MIS B1, The Treatment of Uneertainty i EMO Measurements, the values range trom +2.0 for
Conducted Emissions tests and 4.0 dB for Radiated Enussions tests are the most accurate eshmates
pertaining to uncertainty of EMC measurements at BACL.

Detailed instrumentation meazurement uncertainties can be found in BACL report OQAP-01E,

Test Facility

The semi-anechoic chambers used by BACL to collect radiated and conducted emissions measurcment
data 12 located in the building at 11”5 facility in Sunnyvale, Califormia, USA.

BACL's test gites have been fully described in reports submitted fo the Federal Communication
Commission (FCC) and Voluntary Control Council for Interference (VOCI), The details of these reports
have been found to be in compliance with the requirements of Section 2948 of the FOC Rules on Febnuary
11 and December 10, 197 and Arfiele 8 of the YOOI regulations on December 25, 1997, The tacility
complies with the radiated and AC line conducted test site criteria set forth in ANSTC63 . 4-2003.

The Federal Communications Commission and Volumary Control Council for Interference has the repons
on file and 18 listed under FCC registration number: 90464 and VOO Registration No.: C-1298 and R-
1234, The test site has been approved by the FOO and YOCl for public use and 15 hsted 1in the FOC Public
Access Link {PAL) database.

Addinonally, BACL 1= 4 Manonal Institute of Standards and Technolopy (MIST) aceredited laboratory,
under the Mational Volontary Laboratory Aceredited Program (Lab Code 200016707 The current scope of
accreditations can be found at hitp:S'ts.nist povitahidocs! 2 1002 14/scopes/ 2001 670 hitm

Feeport i BOGOR] 1515 247 Page 5 of 4 FOC Trart 15247 Test Repont
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SYSTEM TEST CONFIGURATION

Justification
The EUT was configured for testing according vo AMSICA3 4-2003,

The EUT was tested in the normal (native) operating mode to represent worsi-case results during the final
qualification fest

Special Accessories

As shown in following rest block diagram, all interface cables used for compliance resting are shielded.

Equipment Modifications

Mo modifications were made 1o the EUT,

Power Supply

Manufacturer Description Muoclel Serial Number
HP Triple Cutput Power Supply G236T 2003A05T05

Feeport i BOGOR] 1515 247 Pagedof 4 FOC Trart 15247 Test Repont
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SUMMARY OF TEST RESULTS FOR FOC PART 15

Foo RULES D mos O TesT RESULT

S15205 Antemma Requirements Complimt

5 15205 Restricted Bands Compliant
BUS 20T () Conducted Emissions BIA

§15.209 Radiated Emissions Compdian

FUS.247 (a) (1) Hopping Channel Separaticn Comgplian

SLE 24T (a1 i) (Channel Bandwidtls Compliant

§15.247 () (1} (i)

Ll T

Compdin

15247 (b) {2}

Buximum Peak Cuipoat Power

Compliant

215247 (d) Lk kHz Bandwidih of Frequeney Band Edge Complizan

§ 15,247 {e)i) & I . .
52,1091 EbP Exposre L ompliznl
&2 1051 Apuricus Emissions at Antenna Port Compdian

P il 1515247

FOC Trart 15247

(541

Foepenrt
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§15.203 - ANTENNA REQUIREMENT
Applicable Standard

According to § 15.203, an infentional radiator shall be designed to ensure that no antenna other than that
furnizhed by the responzible party shall be used with the device.
Refer to statement below for compliance.

“The antenna for this device 1s an integral antenna that the end user cannot access. Funthermaore the device
is for indoor‘outdoor use as detailed in the Users Manual and Operanonal Description”™,

Antenna Connected Construction

The antenna employs a reverse polarity connector to ensure that the end user wall not be able to use i with
attermarket or other non (el Cargaoraion antennac,

E Compliant DN.".—\

poit £ BOGLRT 1515247

[ %"

FOC Part 15,247 Tost Fepo




Mk Corporation OO 1T (7Y DMIBTRS

§15.207 - CONDUCTED EMISSIONS

Applicable Standard

According to FOC §15.207 (a) Except as shown in paragraphs (b1 and (c) of this section, for an intenfional
radiator that is designed to be connected to the public ulility (AC) power line, the radio frequency voliage
that iz conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to
30 MHz shall not exceed the inmits in the following table, as measured vsing a 50 pH/50 ohms line
impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall be based
on the measuremant of the radio frequency voltage between each power line and oround at the power
terminal. The lower limir applies at the boundary berween the frequencies ranges.

This fest is Mot Applicable (NAA) to the EUT. The EUT is designed to be connected 1o direct current
power source (battery } and 1z not designed to be connected to the public wtility {AC) power line,

[] Compliant T

Feeport i BOGOR] 1515 247 Page b of d FOC Trart 15247 Test Repont
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§15.205 & §15.209 - RADIATED EMISSIONS

Applicable Standard: FOC §15.205 Restricted bands of operation

(a) Except as shown in 15 205 paragraphsa (d), only spurious emissions are permitted in any of the
frequency bands Listed below:

MHz MHz MHz MHz MHz .Hz GHz
UK PR B2% - B2 166975 - 1669525 1567 - 1503 1435 - 16265 3332 - 3539 106 - 12,7
1495 — 0505 A0 — KNS 2858 =100 1622 =16T.17 Tk ® 5 — 15 2 19458 — 5354 1228 — 134

AN i e N [ EATRIS K ERTA S 16172 1732 Lesll - 1710 LTI T 1447 145
4125 4124 HAI425 — HAN4T73 T3 T 40— S 170188 — 17F1 2 45 515 1535 |62
417725 417778 12201213 T4R- TED 1223354 2 - 2k T35 S48 177214

4. MITES - 4. 21775 12509795 — 17 5125 LIk — 170 94 L N ] 23— FmAl A5 - T TR 2200 -23,1F
f.215 - & 11K 1257675 — 12.57725 12% — 138 e J4A3,5 — 2R 2025 RS 216 - 20
EIATTS - 626825 13 36— 1341 1498 — 15E05 S — | 2440 26} — 2N E0- 92 I -31LE
GEIITE - 651225 1642 - 146423 156, 52475 — 15652525 1300 — 1427 3260 — BT G- 905 L6 A3 - 565

Above 384

() Except as provided in 15,205 pﬂmﬁraphs (d}and (), the field srrength of emizsions appearing within
these frequency bandz zhall not exceed the limits shown in Section 15209, At frequencies equal ro or less
than 1000 MHz, complianee with the limits in Section 15 209 shall be demonstrated vsing measurement
mstrumentation employving a CISPR guasi-peak detector. Above 10 MHz, complhiance with the emission
limits in Section 15200 shall be demonstrated based on the average value of the measured emissions. The
provigions in Section 1535 apply to these meazurements,

(e} Except az provided in paragraphs (d) and (e), regardless of the field srrength Limitz specified elsewhere
in this Subpart, the provisions of this Section apply to enissions from any intentional radiator,

<] Complinnt AN

Applicable Standard: FCC §15.209 Radiated emission limits, general requirements,

() Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall not
exgeed the field strength levels specified in the following table:

) Measurement
Frequency Field Strength Distance
(M) (microvolis/meter) (rmeters)
1LEHIS = 1, 45100 2400 Fik Ei1]
(1,490 - 1,704 200V FkH ) Al
1,785 = JikAD L] i
A - BR 1000 == k!
BE =216 1500 *= 3
216 - P60 200 ** 3
Mbove Bl Al 3

EE Exoepd ax peoviohed o paragrapt (gl ferdasenrfal enniseions from inferfiona) radialors apervaling wrder s
Section shall wor be locawed in the freqirercy handn 54.72 MHz, Ta.88 ME=, 174208 MHz v 7705000 M=,

Hewever, aperation within these freqwency bamds ix peraiitted under other seciions of this Parl, g, Sections 15,231
apiied 18 241,

(b} In the emission fable abowve, the tighter limir applies ot the band edges

B Compliamt LTEY

Feeport i BOGOR] 1515 247 ha FOC Trart 15247 Test Repont
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Test Setup

The radiated emissions tests were performed in the 3-meter open area test site, using the setup in
accordance with AMSI C63.4-2003, The epecificarion uged was the FOC 15 Subpart C limirs,

Test Equipment List and Details

Manufacturer Deseription Maodel Serial Nomber Cal. Date
Sonoma Amplifier, Pre 317 200N 2UMHG-02-03
Agrilent Analvaer, Specirum E4440 4 544 3(0ERA 2HIG-03-006

HF Pre, Amplifeer (1 = 26,5 GHz) 14998 J4TAMR00 2UKI5-08-10

Sumol Sciences Amicnna JB3 A20106-3r50000628 20K6-03-14

A BA Horn Antenna DRG-118/A 1132 2005.08-17

* Stabemvent of Traceability: BACL Corp. attesis that all calibrations lave been performed per the NYVLADR
reguirements, iraceable o the WIST.

Test Setup Diagram

POWER SUPFLY

SV OC

ELT
1 Meter

Man-Comiecimp Table

20 em Above Groand Plane

1.5 Meter g

Feeport i BOGOR] 1515 247 Fape 11 oof 410 FOC Trart 15247 Test Repont
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Environmental Conditions

Temperature: =
Helative [lanyidiny: e
ATM Progire: 122 mbar

=Tt Texring u'n:,l.t_.ln:-r.l'rmw'r.l' Sy hary e iy o 200G Fil- Fa1

Test Procedure

Maximizing procedure was performed on the six (6) highest emisgions to ensure EUT compliance is with
all installation combiations.

Al dara were recorded in the peak detection mode, {;luﬂ.sigxal: readings was performed only when an
emission was found to be marginal (within -4 dB of specification limits), and are distinguished with a
" in the data table.

Cwrrected Amplitude & Margm Caleulalion

The Corrected Amplinode iz caleulared by adding the Antenna Factor and Cable Factor, and subiracting the
Amplifier Gain from the Amplitude reading, The basic equation is as follows:

Cord. Amp, = Indicated Reading + Antenna Factor + Cable Facror - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit, For example, a margin of -7dB means the emission is 7dB below the maximum limit for Class B,
The equation for margin caloulation i as follows:

Margin = Cord. Amp, - Class B Limit

Summary of Test Resulis

According to the data hereinatter, the EUT comiplied with the FCC Tatle 47, Part 15, Subpart O, section
15,205, 152049 and 15,247, and had the worst margim of:

-T.05 dB at 902,00 MHz in the Vertical polarization at Low Channel
-10.7 dB at 215,00 MHz in the Vertical polarization at Middle Channel
-6.90 dB at 928.00 MHz in the Vertical polarization at High Channel

Feeport i BOGOR] 1515 247 fapa 12 of 40 FOC Trart 15247 Test Repont
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Radiated Emissions Test Resalt Data:

Bun # 1: Low CH= %0122 MH=z

Frequency | Reading | Aztmuth |Height| Polarization *If,‘.":l':r" 'iﬂ" """[‘:'I'.'L"" m Limit |Margn| Comments
MHE dBuV I]eimea 1% leters H!Y dRB'm | i dB dBuV/i'm | dBoVim | (dB)
o0 | 613 | 140 | 18 X 2260 | 248 | 274 | smos f6 | -7.08 mf:;: "
s020 | 601 g4 | 18 H 2260 | 245 | w4 | 5775 66 | -82% m:‘:”{.‘i "
W22 | 161 | 140 | 1. v 2260 | 245 | 274 | 10375 | 114 | <1035 | FimdPeak
2.0 131 140 1.8 ks 22060 245 27.4 HLTR 44 -1525 |Band EdgelAve
22 | 1004 | & | 18 H 2260 | 245 | 274 | 9805 | 114 |-1595| FundPek
o020 | 319 | &4 | 20 H 2260 | 245 | 274 255 46 | -16.45 |Band Edge/Ave
2.2 TT.Q 1401 1.5 W Z2.60 £.45 274 T5.55 4 1845 Fund! dove
22 | 722 | B4 | L& H 2260 | 245 | 274 | 6988 o4 | 2415 | FundiAve
1811 s o fall 1.1 W 26,11 16T 54 4717 T4 -2 R Pk
18060 1.1 il In H a0 .67 354 4347 74 =353 Peak
18060 | 266 | 60 | 15 v 2600 | 167 | 354 1897 54 | -3503 Ave
18060 | 229 | 60 | 15 H 600 | 167 | 354 1527 T TS Ava

Nere; P = I 5 ms, PP = Ix ofwty ovcle = 005 54
Run # 2 Mid CH =915 MHz

Frequency | Reading | Azimuth [ Height| Patarization | " ':1:':& ""‘:‘;::L"“ ":m_“" ;“*h; Limit |Margin| ©omments
Mite | abuv | Degrees [Meten| 0V | anm | op | an | apuvim |apuvie| s
o150 | 1064 | 140 | 1% v 2240 | 180 | 273 | 10330 | 114 [-1070 | FundPeak
ER oG 7 i (I H 2240 1,800 27.3 0 500 114 =17 4d) Fund Peak
9150 | 782 | 140 | L& v 2240 | L&D | 273 75.10 o4 | -1890 |  FundiAve
HIER!] Tl.5 i | & H 22 41 1.5l 273 411 L -5 il Fund! Ave
1830.0 5.5 Bl 1.0 ks 210 .67 354 4787 74 -2 13 Peak
18300 0.2 fall || 1 Ih 0 IAGT W54 42 57 T4 =31.43 Pk
18wo | 273 | 60 | 18 v 3600 | 167 | 354 1967 TN ETEE Ava
1800 i Bl 1.5 H £, 10 167 55,4 14,47 =4 =30 05 Ave

Feeport i BOGOR] 1515 247 Fape 13 of 410 FOC Trart 15247 Test Repont
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Run # 3: High CH =927 2 MH=

Frequency | Reading | Azimuth |Helght| Polarization *é‘::l'u'r' 'fﬂ' ""’E’;'L“" 'm’““! Limb |Margim|
Miz | dBaV | Degrees [Meters] BV | dBm | a8 | dB | dBuVim |dBeVim | (dB)
QAR 2.5 |40 L& v 2210 .80 273 5010 fili -6.910 Iilﬂ::m

Band

G810 0.4 &4 1.8 H 200 | L&D 27.3 £7.00 fs =400 FdpoPeak |
Q178 105 5 141 1% Y 2200 180 273 1012 50 114 | =115 | FundPeak
9280 143 140 | 1.8 v 220 | 180 | 273 30,90 45 | -15.10 |Band Edge/Ave
G278 1021 i L& H 2210 L.&0 273 GR.70 114 =153k FumndPenk
G281 122 he 2.0 H 22.10 1.E0 27.3 JHED 44 =17 25 | Band Edge/ Ave
927 8 1.7 40 | 1% V 2200 | 1a0 | 273 74,30 64 | -1970 | Fund'Ave
2T R 739 &g l.& H 2210 1.&0 273 A0 4 =235} Fund'Ave
1854.00 4.9 fall LI W 265,10 157 354 AT.27 74 -7 Peak
18540 | 510 0 2.0 H 2600 | 167 | 354 4337 74 | -30.63 Peak
18540 | 267 i) 1.5 V w0 | 167 | 354 19,07 54 | -34.93 Ave
18540 228 4l 1.5 H 2610 167 354 1517 54 -38 K3 Ave

Feeport i BOGOR] 1515 247 Fape 14 of 410 FOC Trart 15247 Test Repont
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§15.247 (a) (1) - HOPPING CHANNEL SEPARATION

Applicable Standard

According to §15.247(a) 1 ); Frequency hopping systems shall have hopping channel carmer frequencies
separated by a mimimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever 18 greater.
Alternativelv, trequency hopping svstems operabing 1o the 2400—-2483 5 MHz band may have hopping
channel carrier frequencies that are separated by 23 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever s greater, provided the systems operate with an gutpur power o greater than
125 mW. The system shall hop to channel frequencies that are selected at the system hopping rate from a
pseudo randomly ordered list of hopping frequencies. Each frequency must be used equally on the averape
by each transmutter. The system recervers shall have input bandwidths that match the hoppaing channel
bandwidths of their comesponding transmitters and shall shift frequencies in synchronization with the
iranamitted signals

Mensurement Procedure

I. Check the calibration of the measuring instrument (5A) using either an intemal calibrator or a known
gignal from an external generator.

2. Posmmmon the EUT on a bench withowt connection to measurement mstrument Turn on the EUT and
conmect it to measurement instrument. Then sef it to any one convenient frequency within its operating
range.

1. By using the Max-Hold function record the separation of two adjacent channels.

Measure the frequency difference of these two adjacent channels by 54 MAREK function, and then plaot
the result on 54 screen.

5. Repeat above procedures until all frequencies measured were complete,

Test Equipnnent

Manufaciurer Description Muodel Mo, Serial Mo, Calibration Date
Agilent Analyzer, Spectrum E4446A LIS44 300386 2iWKG-{13-(06

* Statement of Traceability: BACL Corp. attesis that all calibrations have been perfonmed per the NVLAP
requiraments, frageahle o the NIST.

Feeport i BOGOR] 1515 247 Yapa 15 of 40 FOC Trart 15,247 Test Fepi




Mk Corporation OO 1T (7Y DMIBTRS

Test Setup Diagram

EUT Spectrum
Analyzer

Environmental Conditions

[ emperaime e
Relative Humidiiy; falMs
ATM Pressure; NEEE mbar

*The tesiing war performed Iy Dar Coronig on 20006-10- 19,

Measnrement Resulis
Channel
Channel Fregquency (MHz) Separation
(KHz)
Lo G022 1490
Mid 915 3949
High 02748 390

Please refer to the following plots.
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§15.247 (a)(1)(i) - HOPPING CHANNEL BANDWIDTH

Applicable Standard

According o 15,247 (@) 1)) For frequency hopping systems operating in the $02-928 MHz band: if the
20 dB bandwidth of the hopping channel 15 less than 250 kHz, the system shall use at least 50 hopping
frequencies and the averape time of occupancey on any frequencey shall not be greater than 0.4 seconds
within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the
system shall use at least 25 hopping frequencies and the average time of occupancy on any frequency shall
ol be preater than 0.4 seconds within a 10 second period. The maximom allowed 20 dB bandwidth of the
hopping chanmnel s 500 kHz.

Measurement Procedure

1. Check the calibration of the measuring instrument using either an invernal calibrator or a known ignal
from an external penerator.

E. Position the EUT without conngction o measurément instrument, Turm on the EUT and connect it 1o
measurement ingirument. Then set if to any one convenlent frequency within il operating range. Set a
reference level on the measuning instrument equal to the highest peak value.

3. Measure the frequency difference of two frequencies that were afenuated 20 dB from the reference
lewel. Record the frequency difference as the enzsions handwidth.

4. Repeat above procedures until all frequencies measured were complete,

Test Equipment

Manuwfacturer Deseription Muodel Mo, Berial Mo, Calibration Date
Agilent Analvrer, Spectnuom E4d4n A IS4 30HIARE PILLEULEL

* Statement of Traceability: BACL Corp. attesis that all calibrations have boen performed per the NYLAP
reyarame s, irassable w tbe BT

Test Setup Dingram

EUT Spectrum
Analyzer

Environmental Conditions

| i ralime: 2274
Kelanive Humidiny: Gl
A T8 Pressure: X2 mbar

e fesring vas performed By Dare Coraube or 2000-Fi- 59,
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Measurement Result
Please see the following plots
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High Channel
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§15.247 (a) (1) (ii) - NUMBER OF HOPPING FREQUENCIES USED

Applicable Standard

According to 15247 (a) 1 ), For frequency hopping systems operating in the $02-928 MHz band: if
the 20 A6 bandwidth of the hopping channgl is less than 250 KHz, the 2ystem shall vse an lenst 30 hopping
frequencies and the average time of occupancey on any freguency shall not be greater than 0.4 seeonds
within a 20 second period; if the 20 dB bandwidih of the hopping channel iz 230 kHz or greater, the
syatem shall use at least 25 hopping freguencies and the average time of cccupancy on any frequency shall
not be greater than 0.4 seconds within a 10 second period.

Measurement Procedure

. Check the calibration of the mepsuring instrument {50 using either an internal calibrator or a known
signal from an external gengrator,

2. Position the ELIT on the bench wathout connechion to measurement instrument, Tum on the EUT and
conmect it antenna terminal fo measurement instrument via @ low loss cable. Then e it to any one
measured frequeney within itz eperating range, and make sure the instrument is operated inoits lingar
range.

3. Het the 5A on Max-Hold Mode, and then keep the EUT in hopping mode. Record all the signals from

each chanmel unril gach one has been recorded.

Set the 54 on View mode and then plof the result on SA screen.

Repeat above procedures until all frequencies measured were complete,

Wk

Test Equipment

Manuwfacturer Deseription Muodel Mo, Berial Mo, Calibration Date
Apilent Analvrer, Spectnuom E4d4n A IS4 30HIARE PILLEULEL

* Stadement of Traccability: BACL Corp. attests that all calibrations have boen performed per the NYLAP
reyarame s, irassable w tbe BT

Test Setup Diagram

EUT Spectrum

Analyzer
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Environmental Conditions

raE
s

[} =

L mperanam:
Helative Humidily:

4T Pressure; K22 mbar

* Fiear Sexyin e v JrerfirT rJ'.'-_l' Far o i
Measurement Resulis: 50

Flease refer to the plot below,
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§15.247(a) 1 i) - DWELL TIME

Applicable Standard

According to 315247 (adi 1313, For frequency hopping svarema operating in the 902928 MHz band: if the
20 dB kandwidth of the hoppang channel 15 less than 250 kHz, the system shall use at least 50 happing
fregquencies and the avernge time of occupaney on any frequeney shall not be greater than 0.4 seconds
within a 20 second period, if the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the
svatem shall use at least 25 hopping frequencies and the average time of occupancy on any frequency shall

not be greater than .4 seconds within g 10 second penod,

Mensurement Procedure

. Check the calibration of the measuring instrument using either an internal calibrator or o known signal

froim an external generator.

2. Posinon the EUT was set without connection to measurgment msirument. Turm on the EUT and
conmect its antenna terminal (o measurement instrument via @ low loss cable. Then et it to any one
measured frequency within irs operating range, and make sure the instrument is operated in irs lingar

. range.

Adjust the center frequency of 3A on any frequency be measured and set 5A to zero span mode. And
then, set EBW and VBW of spectoum analyzer to proper valwe,

4. Measure the time duration of one transmission on the measured frequency. And then plot the result

with time difference of this ime duration.

5. Repeat above procedures until all frequencies measured were complete.

Test Equipment

Manufacturer Drescription Muodel M.

Serial Mo,

Calibration Dxate

Rohde & Schware Spectnum analymer FSEM

T¥E23840

HHES-12-21

* Simiement of Traceability: BACL Corp. attesis that all calibrations have been performed per the NVLAP

n.,:qqlimlllullls, iraceahle o the NIST

Test Setup Diggram

EUT Spectrum
Analyzer

Environmental Conditions

Tanmparame: =c
Redative Humidiny: Al
ATM Precure: 1022 mbar

= e Testing wos prerformied By Dan Coranis on 2000119

Measurement Results:
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Channel | Frequency  |Pulse Width| o<l Limit Result
MH=z ms g Sec.
e,
Mad ) 1.513 0.z 1.4 Pass
Please refer the following plos.
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§15.247(b) (2) - MAXIMUM PEAK OUTPUT POWER

Applicable Standard
According to $15.247(b) {2), Fer fraquancy hopping systems apsrating in the BI2-828 MHz band: 1 watt for

aystemsz employing at least 50 hopping channels; and, 025 walts for systems employing less than 50 hopping
channels, but at lesst 25 hopping channeals, a2 permitied under peragraph (a)(1)i) of this section.

Measurement Procedurs

I. Place the EUT on the tumtable and zet it in transmitting mode,
I Remowve the anfenna from the EUT and then connect a low lass BF cable from the antenna port to the

gpectrum analvzer.

Test Equipnent

Muanufacturer Description Mzl M, Serial Mo, Calibration Date

Fohde & Schwarz Spectrum analyzer I'SEM [¥E23840 2005-12-21

* Stglement of Traceability: BACL Corp, astests that all calibrations have boen performed per the NYLAP
requirements, iraccahle to the NIST.

Test Setup Diagram

EUT Spectrum
Analyvzer

Environmental Conditions

Tenoperature: nec
Relstive Fuamidiiy: [
ATM Pressure; 122 mbar

1w Jexpimy wor performed Iy Do Coromig on 2006 10- 19

Measurement Result

Frequency | Max Peak Quiput Power|  Limit Result
Channel (MHz) prm—
(il Bm} (M)
Low 902,200 21,96 0.4i) 1000 Pass
Mid 915,250 277 0.53 1000 Pass
High 977 K00 2231 .54 1000 Pacs

i Ailalsl [ 5=15 247 Yape 27 ol 41 PO Pt 15,247 Test Bepont
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Plots of Maximum Peak Output Power
Please see the followine nlots
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§15.247 (d) - 100 KHz BANDWIDTH OF BAND EDGES

Applicable Standard

According to $15.247(c), in any 100 kHz bandwidth outside the frequency band in which the spread
gpectrum inteniional radiator 12 operating, the radio frequency power that 15 produced by the intentional
radiator shall be at least 20 dB below that in the 1) kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement,
Antenuation below the general limits specified in §15 20%a) is not required

Measurement Procedure

I. Check the calibration of the measuring instrument using either an internal calibrator or a known sgnal
from an external generator.

2. Position the EUT without connection to measurement insirument. Turn on the EUT and connect ifs

antenns terminal to meazurement instrument via a low losz cable. Then set it o any one measured

frequency within its operating range, and make sure the instrument is operated in its linear range.

Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span including

100kHz bandwidth from band edge.

4. Measure the highest amplitude appeanng on spectral display and set it as a reference level. Plat the
graph with marking the highest point and edge frequency

% Repeat above procedures until all measzsured frequencies were complete,

Lok

Test Equipment

Mannfacturer Drescriprion Model Mo, Serial No, Calibration Date

Kohde & Schwarz Spectrum analyeer FEEM [FE23840 H5-12-21

* Simlement of Traceahility: BACL Corp. atiesis that all calibrations have been performed per the NVLAP
reguirements, iraceable 1o the NIST

Test Setup Diagram

EUT __qu.;:"'um
Analyzer

Environmental Conditions

[iirnprizr saiiere: e

Helative Humvidiiy: s

ATM Fregsure: HI2Z mbar
—

e festing was gerformed I Dar Coronia on 2000 T 19
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ek Corporation

Plats of 100kHz Bandwidth of Band Edge
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§15.247 (e) (i) and § 2.1091 - RF EXPOSURE

According to §15.247(e)i) and §1.1307(b)( 1), systems operating under tI1eFrﬂﬁsims of this sectign shall
be aperated in a manner that ensures that the public 15 not exposed 1o mdio frequency energy level in
exncass of the Commuission’s guidelimes.

According to 11310 and §2.109 RF exposure is calculated.

Limits for General Population/Uncontrolled Exposure

Limits for General Population/Uncontrolled Expoasare
Frequency Electric Field Magnetic Field Power Density Averaging Time
]!.anEe (MIHz) Srrengrh (Vim) Srrength {A/m) l[mw.l'cmlj (minutes)

,3-1,54 fild 1.63 *{ 1Nk L1
1.54-30 RI4T 21 =150 30
A0-300 1A 0073 0.2 k1)
JC0-1500 ! i1 5k Ll
1 S48k 1 (D L ! 1.1 3

f = frequency in MHz
¥ = Plane-wave equivalent power density

MPE Prediction

Predication of MPE linat at a given distance

Equation from page 18 of OET Bulletin &5, Edition 97-01
5= PG/4nRE

Where: 5 = power density
F = power input to antenna
G = power gain of the antenna in the direction of interest relative to an isotropic radiator
B = distance to the center of radiation of the antenna

Maximum peak output power at antenna input terminal: -2.31{dBm}
Maximum peak output power at antenna inpuat termenal: 0,59 imw)
Prediction distance: 20 {cm)
Fradication frequency: 913
Antenna Gain (typacall: 2.5 (dBi)
Antenna gain: 178 {numeric)
Power density at predication frequency at 20 o O, GO0 m W et

MPE limit for uncontrolled exposure at prediction frequency: 0.61 (mW/'cm’)

Test Result

The EUT iz a mobile device, The power density level ar 20 cim is 0.0002m W/ em?®, which is below the
uncontrolled exposure limit of G6ImW/ cm® at 915 MHz.

Repart # BiGUEL 1 5-15.24 Yape 32 of 4l FLC Par 15,240 Test Bepon
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§2.1051 SPURIOUS EMISSIONS AT ANTENNA PORT

Applicable Standard

According to 15209 (fp and 215 33(a). in some cases the emissions from an intentional radiator must be

measuraed to beyond the tenth harmonic of the highest fundamental frequency designed to be emitted by
the intentional radiator because of the incorporation of a digital device. If measurements abowve the tenth
harmonic are so required, the radiated emissions above the tenth harmonic shall comply with the general
radiated emission limits applicable to the incorporated digital device, as shownoin 315109 and as based on
the frequency of the emizsion being measured, or, except for emissions contained in the resricted
frequency bands shown in $15.205, the limit on spunious emizsions speciflied for the intentional radiator,

whichever is the higher limit

Mensurement Procedure

I. Check the calibranon of the measuring instnoment (SA) using either an intermal calibrator or a known
signal from an external generator.

2, Position the ELIT on a bench without connection 1o measurgment instrument, Turn on the EUT and
connact 115 antenna terminal o measurement mstrament via a low lozs cable, Then set o 1o any one
measurad requency within its operating range, and make sure the instrument 15 operated m s linear range.

1 Serthe SA on Max-Hold Mode, and then keep the EUT in transmiiing mode. Record all the zignals
from each channel unbl each one has been recorded.

4, Bet the 8A on View mode and then plot the result on SA screen
5. Repeat above procedures unil all frequencies measured were complete.

Test Equipment

Manufactarer Description Muodel Mo, Herial Mo. Calibration Date
Agrilent Analyzer, Spectrum Ed4adinn LS4 SR SO G -EKR (G

* Statement of Traceability: BACL Corp. attesis that all calibrations have boen performed per the MYLAP
rejuiremients, traceiable 8o the NIST

Test Setup Ddagram

EUT Spectrum
Analvzer

Environmental Conditions
. 1|

F¢|n|1-=rnl|.|.n." e
Relative Humidity: [l
AT Pressure: 122 mbar

Fihe Jexling was performed I Uan Coranig om J006- 11219
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Measurement Results
Please refer to the [ollowing plos
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