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1. EXHIBIT 1 - SUMMARY OF TEST RESULTS & GENERAL
STATEMENT OF CERTIFICATION

FCC TEST REQUIREMENTS COMPLIANCE
PARAGRAPH. (YES/NO)
22.913 Effective Radiated Power Limits Yes
22.M5 Modulation Requirements Please refer to the
test report.
22917 Erission Masks Yes
22.917(e) Out of Band Emissions - Spurious Emissions at Antenna Yes
Terminal
22.917(e) Out of Band Emissions - Field Strength of Spurious Yes
Emissions
22.355 Frequency Tolerance Yes

CHANNEL MODULE (RADIO TRANSLATOR), Model No.: CM80CGHP, by FUTURECOM SYSTEMS
GROUP INC. has also been tested and found to comply with FCC Part 15, Subpart B - Radio
Receivers and Class A Digital Devices. The engineering test report has been documented and
kept in file and it is available anytime upon FCC request.
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TESTIMONIAL AND STATEMENT OF CERTIFICATION

THIS IS TO CERTIFY:

1) THAT the application was prepared either by, or under the direct supervision of the
undersigned.

2) THAT the measurement data supplied with the application was taken under my
direction and supervision.

3) THAT the data was obtained on representative production units, representative.

4) THAT, to the best of my knowledge and belief, the facts set forth in the application and
accompanying technical data are true and correcy

Certified by:

DATE: Jan. 12, 1998
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1.

1.1.

1.2,

1.3.

EXHIBIT 2 - GENERAL INFORMATION

APPLICANT

FUTURECOM SYSTEMS GROUP INC.
110 Snow Blvd., Unit #3

Concord, Ontario

Canada, L4K 4B3

Applicant's Representative: Mr. Tony Bombera

MANUFACTURER

FUTURECOM SYSTEMS GROUP INC.
110 Snow Blvd,, Unit #3

Concord, Ontario

Canada, L4K 4B8

DESCRIPTION OF EQUIPMENT UNDER TESTS

PRODUCT NAME: CHANNEL MODULE (Radio Translator)

MODEL NO.: CMSOOHP

SERIAL NUMBER: Pre-production

TYPE OF EQUIPMENT: Mobile Cellular Radio-telephone Service Transmitters

RF IN FREQUENCY BANDS: 824-851 MHg, single channel input
RF OUT FREQUENCY BANDS: 824-851 MHz, single channel output
CHANNEL SPACINGS Not applicable for radio translator.
RF IN POWER RATING: 1 mili-Watt or 0 dBm

RF OUT POWER RATING: 7 Watts maximum

IN/OUT IMPEDANCE: 50 Ohms
DUTY CYCLE: Continuous
99% BANDWIDTH: Same as RF IN.
BAUD RATES: Same as RF IN.

UL TRATECH GROUP OF LABS
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1.4,

1.5.

1.6.

EMISSION DESIGNATION:  F3Eand F1D

The necessary bandwidth is not required for the radio translator since its bandwidth is the same as the RF input.

INPUT SUPPLY: 28 Vdc battery

ASSOCIATED DEVICES: N/A

FCCID: LO6-CM800HPBO6C

INTERFACE PORTS: (1) 1/0 and DC IN (Terminal Block)

(2) RS-232 Port (3 PIN DIN} — Only for factory use.
(3) RFIN(SMA)
(4) RF OUT (SMA)

RELATED SUBMITTALS)/GRANT

Not applicable

TEST METHODOLOGY

These tests were conducted on a sample of the equipment for the purpose of certification compliance with Code
of Federal Regulations, Parts 2 & 22, Subpart H, Mobile Cellular Radiotelephone Service Operating in the
Frequency Bands 824 - 851 MHz.

Both conducted and radiated emissions measurements were conducted in accordance with American National
Standards Institute ANSI C63.4 - American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz.

TEST FACILITY

AC Powerline Conducted Emissions were performed in UltraTech's shielded room, 16'(L) by 12Y(W) by 12'(H).

Radiated Emissions were performed at the Ultratech's 3-to-30 Meter Open Field Test Site (OFTS) situated in
the Town of Oakville, province of Ontario.

The above sites have been calibrated in accordance with ANSI C63.4, and found to be in compliance with the
requirements of Sec. 2.948 of the FCC Rules. The descriptions and site measurement data of the Oakville Open
Field Test Site has been filed with FCC office (FCC File No.: 31040/SIT 1300B3) and Industry Canada office
(Industry Canada File No.: 1C2049). Last Date of Site Calibration: July 16, 1997.

The above test site is also filed with Interference Technology International Ltd (ITI - An EC Directive on
EMC).

ULTRATECH GROUP OF LABS File #: F$G-20F22H
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1.7. UNITS OF MEASUREMENTS

Measurements of conducted emissions are reported in units of dB referenced to one microvolt [dB(uV}).

Measurements of radiated emissions are reported in units of dB referenced to one microvolt per meter
[dB(uV)/m] at the distance specified in the report, wherever it is applicable.
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2. EXHIBIT 3 - SYSTEM TEST CONFIGURATION

21. TEST SYSTEM DETAILS
The following peripherals, FCC identifiers and types interconnecting cables were used with the EUT for testing:

EUT: FUTURECOM SYSTEMS GROUP INC., CHANNEL MODULE (Radio Translator), Model :

CMB800HP, S/N: Pre-production.
/O Cable: All /O cables were shielded
Power Supply Cable: Non-shielded

RF INPUT SIMULATING DEVICES:

1. RF Synthesized RF Signal Generator, Fluke, Model 6061A, frequency range 10KHz-1050MHz, power

output 13dBm max.
2. Audio Oscillator, HP, Model 204C, SN: 0989A08798, Output: 0-1.2 MHz, 5 Vrms.
3. 9600 b/s Random Data Generator (Digital Speech Encryption), Voice Guard, Model 9600-SW, P/N:

19A148909P, S/N: 9614517,

ULTRATECH GROUP OF LABS File #: FSG-20F22H

4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L 5R2 Jan. 12, 1988
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22 BLOCK DIAGRAMS OF TEST SET-UP

. 50 Ohm
i R Lead

RF OuT

FUTUTECOM
CHANNLE MODULE
MODEL: CMB0OOHP

| RF IN
1/0 & 28vdc iN
(non -shielded wire leads)
] RF Out ;
Fluke |
| .
| Signal Generator |
Model BOBTA
, Audio In |
L . i
9600b/5 /) 5:5 Kle Sine Wave
random data signal 'gne
— i > 8
— |
Voice Guard 9600b/s |
Random Data Signal | HP Oscillator
Generator . . |
Model 9600—SW | Model 204t
o ]
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24. JUSTIFICATION

No deviation, in both configuration and operation manners, different from normal operation were required.

2.5. EUT OPERATING CONDITION

The translator was tested at lowest, middle and highest frequencies if the same maximum RF input level of 830
MHz, 0 dBm.

2.8, SPECIAL ACCESSORIES
No special accessories were required.

2.7. EQUIPMENT MODIFICATIONS
Not required.

ULTRATECH GROUP OF LABS File #: FSG-20F22H
4181 Sladeview Cres., Unit 33, Mississauga, Ontarlo, Canads L5L 5R2 Jan. 12, 1998
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3. [EXHIBIT 4- TEST DATA

3.1. EFFECTIVE RADIATED POWER LIMITS @ FCC 22.913

PRODUCT NAME: CHANNEL MODULE (RADIO TRANSLATOR}, Model No.: CM800HP

FCC REQUIREMENTS:

FCC Part 22, Subpart H, Para. 22.913(a)

(1) Transmitter Base and Cellular Repeater: The maximum effective radiated power (ERP) of transmitters in the
Mobile Cellular Radio-telephone Service must not 500 Watts.

(2) Mobile Transmitters and Auxiliary Test Transmitters: The maximum effective radiated power (ERP) of
transmitters in the Mobile Cellular Radio-telephone Service must not 7 Watts.

CLIMATE CONDITION:
Standard Temperature and Humidity:

e  Ambient temperature: 21 °C
s Relative humidity: 43%

POWER INPUT:
28 Vdc Battery.
TEST EQUIPMENT:

«  Advantest Spectrum Analyzer, Model R3271, S/N: 15050203
»  Bird Attenuator, 50 Ohm IN/OUT

METHOD OF MEASUREMENTS: Refer to FCC @ 2.985

TEST ARRANGEMENT

30dB SPECTRUM
TRANSMITTER ATTENUATOR ANALYZER

TEST RESULTS: Conforms.
TESTED PERSONNEL: Tri M. Luu, P.Eng.

DATE: July 06, 1998
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MEASUREMENT DATA

PEAK POWER MEASUREMENT AT THE ANTENNA TERMINAL

IEST CONFIGURATION

»  The ransmitter terminal was coupled to the Spectrum Analyzer through a 30 dB attenuator

»  Power of the transmitter channel near the lowest, middle and highest of each frequency block/band
were measured using the power meter, and the reading was corrected by added the calibrated
attenuator’s attenuation value and cable loss of 31 dB.

»  The RF Output was turned on with no modulation.

FUNDAMENTAL MEASURED PEAK PEAK POWER

RF INPUT FREQUENCY (MHz) POWER (Watts) RATING (Watts)
0 dBm @ 830 MHz 824.0000 7.0 7.0
0 dBm @ 830 MHz 837.0050 6.0 7.0
0 dBm @ 830 MHz 851.0000 5.7 7.0

ERP Measurements: -Appropriate antenna type, and adjustment of power output for effective radiated power (ERP) to
meet FCC limits will be performed by the manufacturer at location of installation.

ULTRATECH GROUP OF LABS

4181 Sladeview Cres., Unit 33, Miasissauga, Ontario, Canada L5L SR2
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3.2 MODULATION REQUIREMENTS @ FCC 22.915
PRODUCT NAME: CHANNEL MODULE (RADIQ TRANSLATOR), Model No.: CM800HP

FCC REQUIREMENTS: FCC Part 22, Subpart H, Para. 22.915

Cellular systems must be capable of providing service using the types of modulation described in the cellular system
compatibility specification.

{a) Non-voice modulating signals:- Modulating signals other than voice, such as data signals, may be transmitted,
provide the resulting modulated emission exhibits spectral characteristics not exceeding those resulting from
voice modulation.

(b) Modulation Levels:- The levels of the modulating signal must be set to the values specified in this paragraph,
and must be set to the values specified in this paragraph, and must be maintained within +10%. Of those values.

(1) The instantaneous frequency deviation resulting from the main modulating signal must be + 12 kHz
(2) The instantaneous frequency deviation resulting from the supervisory audio tones must be + 2 kHz
(3) The instantaneous frequency deviation resulting from the signaling tone must be + 8 kHz

{c) Deviation Circuitry:- Cellular transmitters must be equipped with circuitry that automatically prevents
modulation levels for voice transmissions from exceeding the limits specified in this section.

{d) Audio Filter Characteristics:- Except provided in FCC 22.917, radio telephony signals applied to the
modulator from the modulation limiter must be attenuated as a function of frequency as specified in this
paragraph.

(1) For Mobile Stations:- these signals must be attenuated, relative to the level at 1 kHz, as foliows:
) In3.0t05.9 kHz and 6.1 to 15 kHz, signals must be attenuated at least 40log(f/3) dB { f in kHz }
(i) In 5.9 to 6.1 kHz, signals must be attenuated at least 35 dB
(iii) Above 15 kHz, signal must be attenuated at least 28 dB

(2) For Base Stations:- these signals must be attenuated, relative to the level at 1 kHz, as follows:
(i} In 3.0 to 15 kHz, signals must be attenuated at least 40log(f/3) dB { f inkHz }
(ii) Above 15 kHz, signal must be attenuated at least 28 dB
(3) Filter is not required for the supervisory audio tones, signaling tones or wideband data signals.
CLIMATE CONDITION:

Standard Temperature and Humidity:

+  Ambient temperature: 21 °C
+  Relative humidity: 43%

POWER INPUT:

28 Vdc Battery.

ULTRATECH GROUP OF LABS File #: FSG-20F22H

4181 Sladeview Cres., Unlt 33, Mississauga, Ontario, Canada L5L 5R2 Jan. 12, 1998
Tel. #: 905-560-2550, Fax. #: 905-569-2480, Wesite: httpz//www.ultratech-labs.com

. Accredited by [Tt (UK) Competent Body, NVLAP {USA) Accreditation Body & ACA/AUSTEL (Australian

. Recognized/Listed by FCC (USA), industry Canada (Canada)
. All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)




FCC PARTS 2 & 22, Subpart H, MOBILE CELLULAR RADIOTELEPHONE SERVICE TRANSMITTERS Page 16
CHANNEL MODULE (RADIO TRANSLATOR), Model CM800OHP FCC ID: LO6-CM800HP806C

TEST EQUIPMENT:

»  Audio Oscillator, HP, Model 204C, OUT FREQ.: 0-1.2 MHz, S/N: 0989A08798
e FFT (Audio) Spectrum Analyzer, Advantest, Model R9211E, Input Impedance: 1M-Ohms, Freq. Range: 10 mHz -
100 kHz.

»  Communication Analyzer, Rohde & Schawrz, Model SMFO2, S/N: 879988/057, 0.4 - 1000 MHz including AF &
RF Signal Generators, SINAD, DISTORTION, DEVIATION meters and etc...
TEST ARRANGEMENT

=  AUDIO FREQUENCY RESPONSE

EUT’S
LOWPASS FFT (AUDIO)
AUDIO OSC. FILTER / ALL SPECTRUM
MODULATION ANALYZER
STAGES
» MODULATION LIMITNG
COMMUNICATION
ANALYZER
TRANSMITTER
Tx In
Audio Out
TEST RESULTS: Conforms.
TESTED PERSONNEL: Tri M. Luu, P.Eng.
DATE: July 06-7, 1998
ULTRATECH GROUP OF LABS File #: FSG-20F22H

4181 Sladeview Cres., Unit 33, Mississauge, Ontarlo, Canada |-5L 5R2 Jan, 12, 1998

Tel. # 905-569-2550, Fax, #: 805-569-2480, Wesite: hitp://www.ultratech-labs.com

. Accredited by 1TI (UK} Competent Body, NVLAP {USA) Accreditation Body & ACA/AUSTEL (Australian

. Recognized/Listed by FCC (USA), Industry Canada {Canada)
. All test results contained in this engineering test report are traceable to National institute of Standards and Technology (NIST}



FCC PARTS 2 & 22, Subpart H, MOBILE CELLULAR RADIOTELEPHONE SERVICE TRANSMITTERS
CHANNEL MODULE {RADIO TRANSLATOR}, Mode! CMB0OHP

Page 17
FCC iD: LOG-CMB00HP806C

MEASUREMENT DATA

Remarks: Since the radio has no audio or data input source, the frequency deviation measurements of RF IN and OUT
signals were made for comparison of any variation after translation from RF input to RF output,

(a) Non-voice modulating signals:- Not applicbale, no data/voice input signal port is available for this radio
translator.

{b) Modulation Levels:-. Not applicable, no data/voice input signal port is available for this radio translator.

(c) Deviation Circuitry:- Not applicable, no data/voice input signal port is available for this radio translator. The

following measurement show no difference of the frequency deviations between input and output rf signals

MODULATION LIMITING FOR DATA TRANSMITTER

FREQ. DEVIATION FOR | FREQ. DEVIATION FOR
RF IN SIGNAL RF IN RF OQUT SIGNAL RF IN
(KHz) (KHz)
0.1 0.2
0.5 0.6
1.0 1.0
2.0 2.0
2.5 2.5
3.0 2.8
4.0 3.8
5.0 4.7
10.0 9.9

MODULATION LIMITING FOR AN AUDIO TRANSMITTER

FREQ. DEVIATION FOR | FREQ. DEVIATION FOR
RF IN SIGNAL RF IN RF OUT SIGNAL RF IN
(KHz) (KHz)
0.1 0.1
0.5 0.5
1.0 1.0
1.2 1.4
1.5 1.5
2.0 2.1
3.0 2.9
4.0 3.9
10.0 10.3

Audio Filter Characteristics:- Not applicable, no data/voice input signal port is available for this radio
gnals of the RF input and RF output were checked and found to

(d)
translator. Characteristics of the demodulated si
be the same as intended.

ULTRATECH GROUP OF LABS
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FCC PARTS 2 & 22, Subpart H, MOBILE CELLULAR RADIOTELEPHONE SERVICE TRANSMITTERS

CHANNEL MODULE {RADIO TRANSLATOR}, Model CM80OHP

3.3.

PRODUCT NAME:
FCC REQUIREMENTS:

FCC Part 22, Subpart H, Para. 22.917

EMISSION MASKS @ FCC 22.917

CHANNEL MODULE (RADIO TRANSLATOR), Model No.: CM800HP

F3E/F3D EMISSION MASK FOR USE WITH AUDIO FILTER @ FCC 22.917(b)

{0 to Fc-45} & (Fc+45 to 10Fc)

FCC RULES FREQUENCY RANGE (kHz) ATTENUATION LIMIT (dBc)
22.917(b) Fc-20 to Fc+20 0
(Fc-45 to Fc-20) & (Fc+20to Fc+45) | 26

60 dB or 43+10logP whichever is
less

Alternative F3E/F3D EMISSION MASK FOR USE WITH AUDIO FILTER @ FCC 22.917(c)

(0 to Fc-90) & (Fc+90 to 10Fc)

FCC RULES FREQUENCY RANGE {kHz) ATTENUATION LIMIT (dBc)
22.917(c) Fc-12 to Fe+12 0
(Fc-20 to Fe-12) & (Fc+12 to Fe+20) | 117log(fd/12)
{0 to Fc-20) & (Fe+20 to 10Fc¢) 100log(fd/11) or 60 dB or
43+10logP whichever is less
F1D EMISSION MASK @ FCC 22.917(d)
FCC RULES FREQUENCY RANGE (kHz) ATTENUATION LIMIT (dBc)
22.917(b) Fe-20 to Fe+20 0
(Fe-45 to Fe-20) & (Fc+20 to Fe+45) | 26
(Fc-90 to Fc-45) & (Fe+45 to Fc+90) | 45

60 dB or 43+10logP whichever is
less

CLIMATE CONDITION: Standard Temperature and Humidity:

*  Ambient temperature: 21 °C
¢  Relative humidity: 43%

Page 18
FCC ID: LO&-CMB0OHP806C

POWER INPUT: 28 Vdc Battery.
TEST EQUIPMENT:

»  Advantest Spectrum Analyzer, Model R3271, S/N: 15050203
¢ Bird Attenuator, 50 Ohm IN/QUT
e  Audio Oscillator, HP, Mode! 204C, SN: 0989A08798, Output: 0-1.2 MHz, 5 Vrms.

File #: FSG-20F22H
Jan. 12, 1998

ULTRATECH GROUP OF LABS

4181 Sladevlew Cres., Unit 33, Mississauga, Ontario, Canada L5L 5R2
Tel. #; 905-569-2550, Fax. #: 905-569-2480, Wesite: http://www_uitratech-labs.com

Accredited by 171 (UK} Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australlan

Recognized/Listed by FCC {USA), Industry Canacia {Canada)
All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)




£ 30
DJOK

~-t

LAHT
Hd LK

LHOIH
Mo LK

40 <

HANHVYA

HOIH <
HAMNEY A

088 [L9°8 dMS
ZHY @7 @ge NVdS

ZH @ggE M8 9AV

ZH @OE Me HHIF
ZHAN @¢0@° gE8 HILNAD

v i i ! 1 _ ' !
W i m m, i :
! W ! _
”.i - - 44 e .I. e _, JRp— —— Jiw 1.w.n J“_i}. B Ju._
i w : : ” h m
e o L —=——==8H03
| | | | w 94 23S
: : ! ; ! . U
b , .. e - P BA YA
. - _ : i g e
,m ,, A ,m
ﬁ w | M
. ek _— - e e |J
| A | M M ap g2
“ r R b NV
i : | | “ M . /ap
1 i A m W : -
- . - i - i . - - [ N S i [
wgp @@ 434 907

wgp gg-
ZHIK JB66° 628 XN
gAY db M¥dd L30
WY3d  LLAR0

SY AN
ALOV

TVNOIS NI J4d

_ ::1_ :H ..E vﬂmu.h

ZH3 7 ASQ) 'boiZ ‘|BUBIS SABA BUIS ZHY §'Z UM PSIEINPOW W ZHIN 0£8 © WEP 0 NI 3
dHO0BWD 13AOW ‘(JOLVISNVAL Olavd) ITINAOW TINNVHD
*INI ANOHUD SWALSAS WOOIANLNd

8667




288 /9°9 dMS ZH @OE M8 9AV ZH @PE M8 JI#
ZHY @ @P2 NYdS ZHW @888 v28 YILNID
nusK I T T .
SNOTA8Ud <= I ! %ﬁ q«
- i |
_ it _m HHOD
LIWIT ¢ “ 174 9S
1104 ‘ ” 8A VA
Ul 1
LTI ol :
3137130 e N ‘
; | i
340 NO ﬂ 8p g€
1831 LW % ] - zwmu
_— B a7
340 NO Lrd LT wgp 9°/F 434 907
T NI9UYW gp @ T€ 1S440 434

WHP #S°LE
__  ZHW 2289 ve8 HMNW
440 NO OAV d0 Mv3id ‘130 SV3IN

T LIWIN

nn ] AQ pAsaL
86/£1 An[ :a1eQ

Av3d 130 ALIV

SHEM £ H18mog IndnO 4y w_..ﬂ.__”_.m&u_‘nw\mwmm m_n m W____ m.%mwzom_mm 2

ZHM Z1 A8 baud 'leuBls Brep BUIS ZHY G UM PAIBINPOW W4 ‘ZHIY 0E8 & WaP 0 NI AY

dHO0BWD TIAON “(MOLVISNVAL Olaval) IINAOI TINNVHO :O&._.m._.._._ D Jl_ﬁ

INI dNOUD SWIALSAS NOIJIANLND




288

£9°9 dMS
ZHY @ @ge NVYdS

ZH gge M8 9AV ZH gge M8 dI#

ZHW SP@@°LEB H

ERENEH

£ 40 7 v N 1
3JOW < f f W!_N b =<<
T \
W e 1 lawos
1437 L _= 4% 24 OS
Md LX3N . 1 . " gA VA
;_ it
M1 )
iHoIY
Md LX3N - e -
Sy3ad M y mmhmm
—3 T e
[ S s @1
49 < g 47 wgp 9'/p 43H 907
HIMNHYW gp ¢g°TE 1S340 434
wap gy - LE
ZHW @GPP° LES HMIW
HOIH <« OAY dB Mv3d .30 SYIW
HANHVNW Mv3ad 130 ALOY

nny U AqQ paisaL
86/€1 Alny eq

émz% 118M0d IndnQ Sy MNFHWW&N% omﬁnm% iy .mwz_ mmrmﬁ,_abm_m \I\E- v
TEETEY W

ZHM Z) A8Q hald eubis 9ABAA SUIS ZHY §'Z YIM paeInpow ‘ZHW 0gg © wap 0 N u_z
dHOO8W D 13A0N ‘(MOLVISNYHL 01avy) 3 1NAOW TINNVHD
"ONI dNOYD SWILSAS WODIHNLNG




€ 40 1

9 J0OW

L4371

Ad LX3N

LHOTIH

Ad LX3N

AV 3d
1X3N

40 «

HIAHVYIA

HOIH <«
HIAEVA

38s /99 dMS ZH BPE M8 9AY ZH @PE M8 JI#
ZHY @ g@2 NvdS ZHW G666 ° @58 HILNAD
k TY <
RN 10
AT
W HHOD
| 94 0S
ek e H1F LI I - gA VA
it |
| il —
. e 3. — i
| |
| A . | — — e+ ' ‘;i R # e e semmaearm el
n | gp g€
e X ] NLV
_ * M /8p
R M . _,.r! . i R m E.w
and 42 wgp 9°/y 434 907
gp ¢°TE 15440 d434
wgp 86° 9E

ZHN G666 458 iR

OAV

df MvV3d 130 SVaW
AV3d 130 ALDY

:.J E. :Kq paasalL

P m anbes o

\l.“ leubis N| 44 se D K
SHEA 2 UeMad IndNO M ZHIW 1 & ﬁwm
ZHY Z1 AeQ baly ‘eubis aABA BUIS ZHY G'Z UM DIIEINPOL W ‘ZHN0ER @ wap 0 NI "_m_
dHO0SINID TIAOW ‘(MOLVISNVHL Oolavyd) 3TNACW TANNVHD

AN AAOHS SWALSAS NOYINNLNA

1 6 bl B
TRETEZIT] W H.‘___




398 /9°'9 dMS
ZHY @ @@gc NVdS

ZH g@gE M8 9AV

ZH ggE M
ZHA 0420°

g8 dI#
gEB HILNI3D

-

NUsK M
SNOTABUd |

_ M
| |
i _
e e e J:‘“%ia{ e~ .m..;.,n. - ...iufmf .

LIWTIT
1I43

LINWIT H
3137730 b

i s e

440 WO
LS3L 1H

!
L
H
H

_—=—HH02
04 0S

1
|
SR —

i

1
!

S S

440 NO
T NI9HVA
wgp gg-
ZHW @666 628 HW
OAY dO MY3d4 130 SYIW
HY3d L30 ALOV

40 NO
T LIWIT

i
=220 W S

i !
i

wep 50

TVNOIS NI 44

nn 1] Aq paisa],
oL/1 K10 Men

ZHM 2 A8( "baid 'EJep UOpUE S/q 0096 YW PAIBINPOW W4 ‘ZHIN 068 © WaP 0 NI Y
dHO08IND T13A0OKN '(HOLVISNVYHL OIavyd) 31NAOK TINNVHD
‘NI dNOMS SNTEISAS WOTIHNINA

B66 T

s bt

e

_,ssl.a.iiw 8A YA

!

!
. VUV VSRR |
m w !
; :
] ;
e e e e s e
]

!

4 e o rared

gp g¢

ool | NLY

- /ap

R g1
T 4434 907

mﬁzﬂﬁﬁﬁgﬁiW”“ T

yaoe i ellin




A998  [9°9 dMS ZH ggE M8 9AV ZH @g@ge M8 4I#

ZHY @ @@c NvVdS ZHW @666° €28 HILNID
€ 40 3 w T T
SJOW R R |
m 1
I Er Y I _ludoa
L1437 B W | , w | | |04 os
Ad LX3N . ;m ﬁ | e 1EA YA
LHOIH | |
M LXAN e w N ——
: i _ , !
Mv3d ;a;;;w;ilzwr | | ] H 8p 2E
LXIN e A S —— PNV
M W i i \ g8p
A DU SR S V17 A 2~/ 20 ST S R SR Rt
40 < wgp 9° /¢ 43H 907
MY gP @°JE 1S440 434
wep 87 LE

ZHW @666 €28 HMNW
HOIH <« OAV dB MvV3d 130 SvIW
HIAHVI M¥3d 130 ALOV

mﬂm___sddN,l JJamod ndno 2y wﬂ:_”.mﬁ‘w”wmm u_qm,_ m .mc_ %E:&m_m 2

ZHM 21 :*ABQ "baid ‘Bjep UOPUE S/q 0096 YUM PRIEINPOW W ZHW 0E8 @ wap 0 NI 4y

dHO0BWD TICOW ‘(MOLVISNVAL OIQVa) TINAOW TINNVHO yoaje ._“_._D JI_\_.L

ONI dNOYO SNILSAS WNODIHNLNL

nng Wl Aq paisaf
86/¢1 Anp 212(]




38s /9°9 dMS ZH @g@E M8 DAY ZH ggE M9 JI#

ZHY @ @@2 NVdS ZHW @r @8 /€8 HILNAD
€ 30 1 ! aifw ﬁI <ﬂ
9JOW .,,é:tsiw_;i!t —— M.! — w _ e
, ?mw b lwdOD
1437 Mu | jod o8
Ad 1X3N . e B VA
1HOIY - 1
Md LX3N 4 ] A
) w |
MV3d | | | | W _ mmpmm
R D R 17 A - 2 N St NV W R
43 < wgp 9°/p 43" 907
HINHYW gp g°TE 18440 d43Y

wgp 82 LE

ZHN Pr@g-° LEB EHIW
HOIH <« OAV db MY3d 130 SY3IW
HINHVYIW Mv3ad 130 ALOV

jeubis NI J se

SHEM T F'@)  Homod INdno I Nzgm% u“_m__ m&,:_ mﬂ.ﬁ&)zoo@%_m

ZH) T Aeg bad Mﬁu uopues 5/q 0096 UM vsw_%os W4 'ZHW 0£8 @ wgp 0 NI JY
JHO08WD TICON “(NOLVISNVAL O1aVY) 3TINAOW TINNVHD
K
_ NNTUL :AQ PAASAL NI dNOYS SWALSAS WODTUNLNS e_ow._.m._u_._ D




388  /9'9 dMS
ZHY @ @@2 NVdS

ZH @@E M8 9AY ZH ggE M€

dI#

ZHW SB66° @58 H3ILN3D

NUBKW
SNOTA3Jd ;
| W |
{ | HHOD
: e -
LIWIT | m | | |04 os
1163 N . S, . 8A VA
” : “
LINIT | w:
A13730 b .
336 No L | -2
i .n.w m |_| N M...!ii. B s e - i S N e
H | | | | 1 e
o N R Y R S R §
40 NO wgp 9 /Ly 434 907
I NIOHYW gp g 1€ 1S440 43
wgp 28°62
___ ZHW @gv66°gc8 HMNW
440 NO OAY db Mv3d 130 SY3INW
T LIRIT MV3ad 130 ALOY
. %
|euBis N| 4Y Se SWEeS UOo)ENPOY . -
ZHM Z) ASQ baiy Mw%conc.e s/q n%%%ﬂ%ﬂﬂﬂﬂﬂoﬁxﬁgmw wgp o W_M_u_ “m S ._.2__ ngazo&_mm & ..V.w_"ﬁ

dHO08IND 130N “(MOLVYISNVHL O1aVy) 3T1NAON TANNVYHD

A
N P "ONI dNOUO SWILSAS WOIIHNLNA

R6/€1 Al 3ty

TREIETT]




FCC PARTS 2 & 22, Subpart H, MOBILE CELLULAR RADIOTELEPHONE SERVICE TRANSMITTERS Page 19
CHANNEL MODULE (RADIO TRANSLATOR), Model CMBOOHP FCC ID: LO6-CMB00HP806C

METHOD OF MEASUREMENTS: @ FCC CFR 47, Para. 22.917(h)

The following spectrum analyzer bandwidth settings should be used for measurement of spurious emissions:

N When operating in the radiotelephony mode or the supervisory audio tone mode:
= For any emission not more than 45 kHz removed from the carrier frequency: 300 Hz
» For any emission more than 45 kHz removed from the carrier frequency: 30 kHz

(2) When operating in the wideband data mode or signaling tone mode:
. For any emission not more than 60 kHz removed from the carrier frequency: 300 Hz
il For any emission more than 60 kHz removed from the carrier frequency: 30 kHz

Since this radio translator has no voice or data inputs/outputs and the RF output spectrum is designed to have the same
characteristics with the RF input signal but its center frequency and power level, the comparison test was performed
between the input and output signal.

RF INPUT SIGNAL:- The RF-IN connector (SMA) was connected to a RF signal source. The RF signal was adjusted
to provide the maximum RF input signal rated by the manufacturer (0 dBm) at 830.0 MHz. This RF-IN signal was FM
modulated as follows:

= For Voice Operation (F3E): FM modulated with 2.5 kHz Sine Wave signal, this modulating signal is adjusted
to provide +12 kHz frequency deviation.

»  For Data Operation (F1D): FM modulated with 2 9600 b/s random data source, this modulating signal is
adjusted to provide +12 kHz frequency deviation.

TEST ARRANGEMENT

jodB SPECTRUM

RF Signal
TRANSMITTER ATTENUATOR |—| ANALYZER

Source

Modulating
Signal Source
(Voice/Data)

TEST RESULTS: Conforms.
TESTED PERSONNEL: Tri M. Luu, P.Eng.

DATE: July 09, 1998

The RF-OUT signal was found to have the same characteristics with RF-IN signal. Please see attached plots for detailed
measurements.

ULTRATECH GROUP OF LABS File #: FSG-20F22H

4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L. 5R2 Jan, 12, 1988
Tel #: 905-569-2550, Fax, #: 905-569-2480, Wesite: http://www.ultratech-labs.com

. Accredited by [Tl (UK) Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Austrafian

. Aecognized/Listed by FCC {USA), Industry Canada (Canada)
. All test resuits contalined In this engineering test report are traceable to Nationai Institute of Standards and Technology (NIS 7}




FCC PARTS 2 & 22, Subpart H, MOBILE CELLULAR RADIOTELEPHONE SERVICE TRANSMITTERS Page 20
CHANNEL MODULE (RADIO TRANSLATOR), Model CMB0OHP FCC ID: LO6-CM800HPB0&C

3.4. OUT-OF-BAND EMISSIONS (TRANSMITTER ANTENNA CONDUCTED POWER
SPURIOUS/HARMONIC) @ FCC 22.917(E)

PRODUCT NAME: CHANNEL MODULE (RADIO TRANSLATOR), Model No.: CM800HP
FCC REQUIREMENTS:
FCC Part 22, Subpart H, Para. 22,917(e)

The mean power of emissions must be attenuated below the mean power of the unmodulated carrier (P) on any
frequency twice or more than twice the fundamental frequency by: 43+1 Olog(P) dB or —13 dBm.

CLIMATE CONDITION:
Standard Temperature and Humidity:

*  Ambient temperature: 21 °C
*  Relative humidity: 43%

POWER INPUT:
28 Vdc Battery.
TEST EQUIPMENT:

*  Advantest Spectrum Analyzer, Model R3271, S/N: 15050203

+  Bird Attenuator, 50 Chm IN/OUT

*  Hihpass Filter, Microphase, P/N: CR220HIB, S/N: IITI11000AB, cut-off freq.: 600 MHz.
* Audio Oscillator, HP, Model 204C, SN: 0989A08798, Output: 0-1.2 MHz, 5 Vrms.

METHOD OF MEASUREMENTS:
The following spectrum analyzer bandwidth settings should be used for measurement of spurious emissions:
(3) When operating in the radiotelephony mode or the supervisory audio tone mode:

= For any emission not more than 45 kHz removed from the carrier frequency: 300 Hz

. For any emission more than 45 kHz removed from the carrier frequency: 30 kHz (at least)
4 When operating in the wideband data mode or signaling tone mode:

. For any emission not more than 60 kHz removed from the carrier frequency: 300 Hz

. For any emission more than 60 kHz removed from the carrier frequency: 30 kHz (at least)

Voice & Data FM Modulation:- Same as Sec. 3.3 of this report

ULTRATECH GROUP OF LABS File #: FSG-20F22H

4181 Sladeview Cres., Unit 33, Mississauga, Ontarlo, Canada L5L 5R2 Jan. 12, 1998
Tel. #: 905-569-2550, Fax. #: 905-569-2480, Wesite: http://'www.ultratech-labs.com

. Accredited by [Tl (UK} Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australian

. Recognized/Listed by FCC (USA), Industry Canada {Canada)
. All test results contained in this engineering test report are traceable to National institute of Standards and Yechnology (NIST)




FCC PARTS 2 & 22, Subpart H, MOBILE CELLULAR RADIOTELEPHONE SERVICE TRANSMITTERS
CHANNEL MODULE (RADIO TRANSLATOR), Model CM800OHP

Page 21

FCC ID: LOG-CM800HPB0EC

TEST ARRANGEMENT

TRANSMITTER

30 dB

ATTENUATOR

TEST RESULTS: Conforms.

TESTED PERSONNEL: Tri M. Luu, P.Eng.

DATE: July 07, 1998

k 7

I

HIGHPASS
FILTER

SPECTRUM
ANALYZER

ULTRATECH GROUP OF LABS
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FCC PARTS 2 & 22, Subpart H, MOBILE CELLULAR RADIOTELEPHONE SERVICE TRANSMITTERS
CHANNEL MODULE (RADIO TRANSLATOR), Model CM800HP

Page 22

FCC ID: LO6-CM800HPB06C

MEASUREMENT DATA

SPURIOUS & HARMONIC EMISSIONS
AT THE TRANSMITTER ANTENNA TERMINAL

TEST CONFIGURATION

o The transmitter was coupled to the Spectrum Analyzer through a 30 dB attenuator.

harmonic of the fundamental emissions in each case.

»  The insertion loss between the transmitter output terminal and the spectrum analyzer was measured to be 31

dB
«  The channel frequencies (Low, Middle and High ) was established on the extreme edges of the operating
band, both upper and lower at its full rated output power. The emissions was investigated up to the tenth

Fundamental Frequency: 824 .000 MHz

RF Qutput Power: 7.0 Watts
RF IN Signal Source: 0 dBm maximum at 830 MHz, FM modulation with 2.5 kHz Sine
Wave Signal
RF LEVEL
FREQUENCY 100 kHz BW LIMIT MARGIN PASS/
(MHz) (dBm) {dBm) (dB) FAIL
1648.0 -27.1 -13.0 -14.1 PASS
2472.0 -27.2 -13.8 -13.4 PASS

The emissions were scanned form 10 MHz to 10 GHz and all emissions less 20 dB below the
limits were recorded.

Fundamental Frequency: 837.005 MHz

RF Output Power: 6.0 Watts
RF IN Signal Source: 0 dBm maximum at 830 MHz, FM modulation with 2.5 kHz Sine
Wave Signal
RF LEVEL
FREQUENCY 100 kHz BW LIMIT MARGIN PASS/
{MHz) (dBm) {dBm) (dB) FAIL
2511.0 -274 -13.8 -13.3 PASS

The emissions were scanned form 10 MHz to 10 GHz and all emissions less 20 dB below the
limits were recorded.

ULTRATECH GROUP OF LABS

4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L SR2

W
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FGC PARTS 2 & 22, Subpart H, MOBILE CELLULAR RADIOTELEPHONE SERVICE TRANSMITTERS
CHANNEL MODULE (RADIO TRANSLATOR), Model CMBOCHP

Page 23

FCC ID: LOS-CM800HP806C

Fundamental Frequency: 851.000 MHz

RF Output Power: 5.7 Watts
RF IN Signal Source: 0 dBm maximum at 830 MHz, FM modulation with 2.5 kHz Sine
Wave Signal
RF LEVEL
FREQUENCY 100 kHz BW LIMIT MARGIN PASS/
(MHz) (dBm) (dBm) {dB) FAIL
2553.0 -24.8 -13.8 -11.0 PASS

The emissions were scanned form 10 MHz to 10 GHz and all emissions less 20 dB below the
limits were recorded.

Fundamental Frequency: 824.000 MHz
RF Output Power: 7.0 Watts
RF IN Signa! Source: 0 dBm maximum at 830 MHz, FM modulation with 3600 b/s random

data source.

RF LEVEL
FREQUENCY 100 kHz BW LIMIT MARGIN PASS/
{MHz) (dBm) (dBm) (dB) FAIL
1648.0 -27.0 -13.0 -14.0 PASS
24720 -26.4 -13.8 -12.6 PASS

The emissions were scanned form 10 MHz to 10 GHz and all emissions less 20 dB below the
limits were recorded.

Fundamental Frequency: 837.005 MHz

RF OQutput Power: 6.0 Watts
RF IN Signal Source: 0 dBm maximum at 830 MHz, FM modulation with 9600 b/s random
data source.
RF LEVEL
FREQUENCY 100 kHz BW LIMIT MARGIN PASS/
{(MHz) (dBm) (dBm) (dB) FAIL
2511.0 -26.9 -13.8 -13.1 PASS

The emissions were scanned form 10 MHz to 1

0 GHz and all emissions less 20 dB below the

fimits were recorded.

Fundamental Frequency: 851.000 MHz

RF Qutput Power: 5.7 Watts
RF IN Signal Source: 0 dBm maximum at 830 MHz, FM modulation with 9600 b/s random
data source.
RF LEVEL
FREQUENCY 100 kHz BW LiMIT MARGIN PASS/
(MHz) {dBm) {dBm) {dB) FAIL
2553.0 -24.3 -13.8 -10.5 PASS

The emissions were scanned form 10 MHz to 10 GHz and all emissions less 20 dB below the
limits were recorded.

ULTRATECH GROUP OF LABS
4181 Sladevlew Cres., Unit 33, Mississauga, Ontario, Canada L.5L 5A2
Tei. #: 905-569-2550, Fax. #: 805-569-2480, Wesite: http://www.ultratech-labs.com

. Accredited by ITI {UK) Competent Body, NVLAP {USA) Accreditation Body & ACA/AUSTEL (Australian

. Recognized/Listed by FCC (USA), Industry Canada {Canada)
. All test results contained In this engineering test report are traceable to National Insti
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FCC PARTS 2 & 22, Subpart H, MOBILE CELLULAR RADIOTELEPHONE SERVICE TRANSMITTERS Page 24
CHANNEL MODULE (RADIO TRANSLATOR), Model CM800HP FCC ID: LO6-CM300HP806C

3.5. OUT OF BAND EMISSIONS (TRANSMITTER SPURIOUS/HARMONIC RADIATED EMISSIONS @ 3
METERS) @ FCC 22.917(E)

ERODUCT NAME: CHANNEL MODULE (RADIO TRANSLATOR), Model No.: CM8¢0HP

FCC REQUIREMENTS:
FCC Part 22, Subpart H, Para. 22.917(e}

The mean power of emissions must be attenuated below the mean power of the unmodulated carrier (P} on any
frequency twice or more than twice the fundamental frequency by: 43+10log(P) dB or —13 dBm.

CLIMATE CONDITION:
Standard Temperature and Humidity:

e Ambient temperature: 21 °C
¢ Relative humidity: 43%

POWER INPUT:
28 Vdc Baitery.
TEST EQUIPMENT:

1. EMI Receiver System/Spectrum Analyzer, Hewlett Packard, Model 8546A, Input +25dBm max., 9KHz-5.6GHz, 50
Ohms, built-in Peak, Quasi-Peak & Average Detectors, Pre-Amplifier and Tracking Signal Generator. This System
includes: (1) HP 85460A RF Filter Section, S/N: 3448A00236 and (2) HP 85462A Receiver RF Section/Display,
S/N: 3520A00248.

2. Spectrum Analyzer, Advantest, Model R3271, S/N: 15050203, 100 Hz to 32 GHz)

Microwave Amplifier, HP, Model 83017A, Frequency Range 1 to 22GHz, 30dB gain nominal, low noise floor

type.

Active Loop Antenna, Emco, Model 6502, SN 9104-2611, Frequency Range 1 KHz - 30 MHz, @ 50 Ohms.

BiconiLog Antenna, Emco, Model 3142, SN 10005, 30-2000 MHz @ 50 Ohms.

Log Periodic Antenna, AH System, Model SAS-200/518, SN: 343, Frequency Range: 1GHz-18GHz.

FCC Listed Open Field Test Site.

Audio Oscillator, HP, Model 204C, SN: 0989A08798, Output: 0-1.2 MHz, 5 Vrms.

w

NGO R

METHOD OF MEASUREMENTS:
Refer to ANSI 63.4, Para. 8 for detailed radiated emissions measurement procedures.

The following spectrum analyzer bandwidth settings should be used for measurement of spurious emissions:

(1) When operating in the radiotelephony mode or the supervisory audio tone mode:
. For any emission not more than 45 kHz removed from the carrier frequency: 300 Hz
. For any emission more than 45 kHz removed from the carrier frequency: 30 kHz
ULTRATECH GROUP OF LABS File #: FSG-20F22H

4181 Sladeview Cres., Unit 33, Mississauga, Ontarlo, Canada L5L 5R2 Jan. 12, 1998

Tel. #: 905-568-2550, Fax_ #: 005-569-2480, Weslte: http://www.ultratech-labs.com

. Accredited by ITI {(UK) Competent Body, NVLAP (USA} Accreditation Body & ACA/AUSTEL {Australian

- Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)




FCC PARTS 2 & 22, Subpart H, MOBILE CELLULAR RADIOTELEPHONE SERVICE TRANSMITTERS Page 25

CHANNEL MODULE (RADIO TRANSLATORY}, Model CMB0OOHP FCC iD: LO8-CMBOOHPBOEC
2 When operating in the wideband data mode or signaling tone mode:

“ For any emission not more than 60 kHz removed from the carrier frequency: 300 Hz

. For any emission more than 60 kHz removed from the carrier frequency: 30 kHz

According to IEC 801-3, the power density can be calculated as follows:

S = P/ (4xPIxD?) Where; S: Power density in watts per square feet
P: Transmitted power in watts
PI: 13.1415

D: Distance in meters
The power density S (W/m?2) and electric field E (V/m) is related by:
S = E2/(120xP])
Accordingly, the field intensity of isotropic radiator in free space can be expressed as follows:
E = (30xP)1/2/D = 5.5x(P)1/2/D
For Halfwave dipole antenna or other antennas correlated to dipole in direction of maximum radiation:

S = (1.64xP)/{4xPIxD?2)
E = (49.2xP)1/2xD = 7.01x(P) 12D

| P = (ExD/7.01)# |

Calculation of transmitted power P (dBM) given a measured field intensity E (dBuV/m):

P(W) = [E(V/m)xD/7.01]2
P(mW) = P(W)x1000
=> P(dBm) = 10logP(mW)
= 20logE(V/m) + 20log(D) - 20tog(7.01) + 10log1000
=E(dBV/m) + 20logD + 13
= E(dBuV/m) - 120 + 20log(D) + 13
= E(dBuV/m) + 20log(D) - 107

The Transmitted Power @ D = 3 Meters
| P(dBm) = E(dBuV/m) - 97.5 |

TEST RESULTS: Conforms.
TESTED PERSONNEL: Tri M. Luu, P.Eng.

DATE: July 05, 1998

ULTRATECH GROUP OF LABS File #: FSG-20F22H
4181 Sladeview Cres., Unit 23, Misslssauga, Ontario, Canada L5L 5R2 Jan. 12, 1998
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FCC PARTS 2 & 22, Subpart H, MOBILE CELLULAR RADIOTELEPHONE SERVICE TRANSMITTERS
FCC ID: LOS-CMBOOHPBOGC

CHANNEL MODULE (RADIO TRANSLATOR}, Model CMB80GHP

MEASUREMENT DATA
RADIATED EMISSIONS MEASUREMENTS @ 3 METERS

TEST CONFIGURATION

s The channel frequencies (Low, Middle and High ) was established at its full rated output power. The
emissions was investigated up to the tenth harmonic of the fundamental emissions in each case. the measured
level of the carrier was recorded and compared to the level of the emissions as required in Part 22, Subpart
H. The absolute level of each emission shall not be greater than -13 dBm.

»  For measuring radiated emissions at frequencies below 1 GHz, the Spectrum Analyzer was set as 100 kHz
RBW, 100 KHz VBW, SWEEP TIME: AUTO, PEAK DETECTOR.

o All rf emissions from the lowest frequency generated by the transmitter (... ) upto the 10" harmonic of
fundamental were scanned, and only emissions less than 20 dB below the limits (-13 dBm) were recorded.

Fundamental Frequency: 824 .000 MHz

RF Qutput Power: 7.0 Watts
RF IN Signal Source: 0 dBm maximum at 830 MHz, FM modulation with 2.5 kHz Sine Wave Signal
FIELD POWER ANTENNA
FREQUENCY LEVEL LEVEL PLANE LIMIT MARGIN | PASS/
{MHz) (dBuV/m) (dBm) (HV) (dBm) (dB) FAIL
2472.0 38.0 -69.5 Vv -13.0 -46.5 PASS
2472.0 34.0 -63.5 H -13.0 -60.5 PASS

recorded.

The emissions were scanned form 10 MHz to 10 GHz and all emissions less 20 dB below the limits were

Fundamental Frequency: 837.005 MHz

RF Output Power: 6.0 Watts
RF IN Signal Source: 0 dBm maximum at 830 MHz, FM modulation with 2.5 kHz Sine Wave Signal
FIELD POWER ANTENNA
FREQUENCY LEVEL LEVEL PLANE LIMIT MARGIN PASS/
{MHz) (dBuV/m) {dBm) {H/V) {dBm) (dB) FAIL
2508.0 38.0 -59.5 v -13.0 -46.5 PASS
2508.0 38.0 -59.5 H -13.0 -46.5 PASS

recorded.

The emissions were scanned form 10 MHz to 10 GHz and all emissions less 20 dB below the limits were

ULTRATECH GROUP OF LABS
4181 Sladevlew Cres., Unit 33, Miasissauga, Ontario, Canada L5L SR2
Tei. #: 905-569-2550, Fax. #: 505-569-2480, Wesite: http://www.ultratech-labs.com

File #: F$G-20F22H

Jan. 12, 1998

Accredited by ITI (UK) Competent Body, NVLAP (USA)} Accreditation Body & ACA/AUSTEL (Austraiian

Recognized/Listed by FCC (USA), Industry Canada (Canada)
All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST}
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FCC PARTS 2 & 22, Subpart H, MOBILE CELLULAR RADIOTELEPHONE SERVICE TRANSMITTERS
CHANNEL MODULE {RADIO TRANSLATOR), Model CMB00OHP

Page 27

FCC ID: LO6-CM800HP806C

Fundamental Frequency: 851.000 MHz

RF Qutput Power: 5.7 Watts
RF IN Signal Source: 0 dBm maximum at 830 MHz, FM modulation with 2.5 kHz Sine Wave Signal
FIELD POWER ANTENNA
FREQUENCY LEVEL LEVEL PLANE LIMIT MARGIN | PASS/
(MH2) {dBuV/m) (dBm) (HV) (dBm) (dB) FAIL
2553.0 39.5 -58.0 \' -13.0 -45.0 PASS
25653.0 39.0 -58.5 H -13.0 -45.5 PASS

The emissions were scanned form 10 MHz to 10 GHz and all emissions less 20 dB below the limits were

recorded.

Fundamental Frequency: 824.000 MHz

RF Output Power: 7.0 Watts
RF IN Signal Source: 0 dBm maximum at 830 MHz, FM modulation with 9600 b/s random data source
FIELD POWER ANTENNA
FREQUENCY LEVEL LEVEL PLANE LIMIT MARGIN PASS/
{MHz) (dBuV/m) (dBm) (H/V) {dBm) {dB) FAIL
2472.0 38.6 -58.9 v -13.0 -45.9 PASS
2472.0 38.0 -58.5 H -13.0 -46.5 PASS

The emissions were scanned form 10 MHz to 10 GHz and all emissions less 20 dB below the limits were

recorded.

Fundamental Frequency: 837.005 MHz

RF Output Power: 6.0 Watts
RF IN Signal Source: 0 dBm maximum at 830 MHz, FM modulation with 9600 b/s random data source
FIELD POWER ANTENNA
FREQUENCY LEVEL LEVEL PLANE LMIT MARGIN | PASS/
(MHz) (dBuV/m) (dBm) (HV) {dBm) (dB) FAIL
2508.0 38.3 -569.2 v -13.0 -46.2 PASS
2508.0 37.9 -59.6 H -13.0 -46.6 PASS

The emissions were scanned form 10 MHz to 10 GHz and all emissions less 20 dB below the limits were

recorded.

Fundamental Frequency: 851.000 MHz

RF Qutput Power: 5.7 Watis
RF IN Signal Source: 0 dBm maximum at 830 MHz, FM modulation with 9600 b/s random data source
FIELD POWER ANTENNA
FREQUENCY LEVEL LEVEL PLANE LIMIT MARGIN PASS/
{MHz) {dBuV/m) (dBm) (HV) (dBm) (dB) FAIL
2553.0 39.2 -58.3 vV -13.0 -45.3 PASS
2563.0 38.7 -58.8 H -13.0 -45.8 PASS
"The emissions were scanned form 10 MHz to 10 GHz and all emissions less 20 dB below the limits were
recorded.
ULTRATECH GROUP OF LABS File #: FSG-20F22H

4181 Sladeview Cres., Unit 33, Mississauga, Ontarlo, Canada L5L 5R2 Jan. 12, 1998

Tel. #: 905-569-2550, Fax._ #: 905-560-2480, Wesite: hitp://www.ultratech-labs.com

Accredited by 1Tl {UK) Competent Body, NVLAP (USA} Accreditation Body & ACA/AUSTEL (Australian

Recognized/Listed by FCC (USA), Industry Canada {Canada)
All test results contained in this engineering test report are traceabie to National Institute of Standards and Technology (NIST}




FCC PARTS 2 & 22, Subpart H, MOBILE CELLULAR RADIOTELEPHONE SERVICE TRANSMITTERS Page 28
CHANNEL MODULE (RADIO TRANSLATOR), Model CMB80OHP FCC ID: LO6-CMBOOHPBOEC

3.6. FREQUENCY TOLERANCE @ FCC 22.355

PRODUCT NAME: CHANNEL MODULE (RADIO TRANSLATOR), Model No.: CM800HP
FCC REQUIREMENTS:

FCC Part 22, Subpart H, Table C-1 of @ 22.357

The carrier frequency of each transmitter shall be maintain within the following tolerances from the assigned
frequencies.

FREQUENCY FIXED & BASE MOBILE STATIONS
RANGE (MHz) STATIONS (ppm) (ppm)
821 - 8%6 0.00015 0.00025
CLIMATE CONDITION:

Standard Temperature and Humidity: Please refer to Measurement Data
POWER INPUT:

28 Vdc Battery.

TEST EQUIPMENT:

+  Advantest Spectrum Analyzer, Model R3271, S/N: 15050203
+ Tenney Temp. & Humidity Chamber, Model T5, S/N. 9723B
s Bird Attenuator, 50 Ohm IN/OUT

METHOD OF MEASUREMENTS:
Refer to FCC @ 2.995
(a)  The frequency stability shall be measured with variation of ambient temperature as follows:

- From -30 to +50 centigrade except that specified in subparagraph (2) & (3) of this
paragraph.

(b) Frequency measurements shall be made at extremes of the specified temperature range and at intervals of not more
than 10 centigrade through the range. A period of time sufficient to stabilize all of the components of the oscillator
circuit at each temperature level shall be allowed prior to frequency measurement. The short term transient effects
on the frequency of the transmitter due to keying (except for broadcast transmitters) and any heating element
eycling normally occurring at each ambient temperature level also shall be shown. Only the portion or portions of
the transmitter containing the frequency determining and stability circuitry need be subjected to the temperature
variation test.

(d) The frequency stability supply shall be measured with variation of primary supply voltage as follows:
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(1)  Vary primary supply voltage from 85 to 115 percent of the nominal value for other than
hand carried battery equipment.

{(2)  For hand carried, battery powered equipment, reduce primary supply voltage to the battery operating end
point which shall be specified by the manufacturer.

(3)  The supply voltage shall be measured at the input to the cable normally provide with the equipment, or at
the power supply terminals if cables are not normally provided. Effects on frequency of transmitter keying
{except for broadcast transmitters) and any heating element cycling at the nominal supply voltage and at
each extreme also shall be shown.

(&) When deemed necessary, the Commission may require tests of frequency stability under conditions in addition to
those specifically set out in paragraphs (a), (b}, {c) and (d) of this section. (For example, measurements showing
the effect of proximity to large metal objects, or of various types of antennas, may be required for portable

equipment).
TEST ARRANGEMENT
Environmental
Chamber
30dB SPECTRUM
TRANSMITTER ATTENUATOR ANLYZER

TEST RESULTS: Conforms.
TESTED PERSONNEL: Tri M. Luu, P.Eng.

DATE: July 10,1998
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CHANNEL MODULE (RADIO TRANSLATOR), Model CMBOOHP FCC ID: LOB-CMB00HP806C
MEASUREMENT DATA
FREQUENCY STABILITY
TEST CONFIGURATION

*  The transmitier was placed inside the environmental chamber, and its output terminal was coupled to the
Spectrum Analyzer through a 30 dB attenuator.
One transmitter channel frequency was tested,

The DUT was suppiied by a variable power supply.
The environmental chamber was cycled down to -30° C. When the chamber reaches -30° C, the EUT was

powered on with the nominal voltage level, with the transmitter keyed off. The terminal remained in the
chamber at -30°C for a period of 1 hour. After 1 hour the transmitter was continuously keyed on, at full
power. The transmitter frequency of the terminal was measured from the spectrum analyzer every minute for
a period of 10 minutes.

*  After 10 minutes the variable power supply was adjusted to supply the EUT with voltage of 85% nominal
voltage level and measurement was repeated.

*  After 10 minutes the variable power supply was adjusted to supply the EUT with voltage of 115% nominal
voltage level and measurement was repeated,

*  When the measurement complete, the transmitter was keyed off and the chamber was cycled up to 10°C
steps. The EUT remained powered up (unkeyed) at -20° C for a minimum period of 1 hour, after which the
measurements will be made as outlined above.

»  The above was repeated for -10, 0, 20, 30, 40 and 50 degrees Celsius.

R
Product Name CHANNEL MODULE (RADIO TRANSLATOR)
Model No. CMBS00HP
Centre Frequency 821 MHz
Full Power Level 7 Watts
Frequency Tolerance Limit 0.00015 % or 1231.5 Hz at 821 MHz
Max. Frequency Tolerance 201.5 Hz or 0.000003%
Measured
Input Voltage Rating 28 Vdc nominal
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FCC ID: LOB-CMBCOHPBOEC

CENTRE FREQUENCY & RF POWER OUTPUT VARIATION

Supply Voltage Supply Voltage Supply Voltage
AMBIENT KEYED-ON (Nominal) (85% of Nominal) (115% of Nominal)
TEMP. TIME 28 Volts dc 23.8 Velts dc 32.2 Volts de

(“C) (Minutes) Hz dB Hz dB Hz dB
-30 0 -2 +0.8 N/A N/A N/A N/A
1 +6 +0.8 N/A N/A N/A N/A

2 +10 +0.8 N/A N/A N/A N/A

3 +1 +0.8 N/A N/A N/A N/A

4 0 +0.8 N/A N/A N/A N/A

5 +4 +0.8 N/A N/A N/A N/A

6 -3 +0.8 N/A N/A N/A N/A

7 +7 +0.8 N/A N/A N/A N/A

8 -4 +0.8 N/A N/A N/A N/A

9 +3 +0.8 N/A N/A N/A N/A

10 +7 +0.8 N/A N/A N/A N/A

-20 0 -6 +0.5 N/A N/A N/A N/A
1 +7 +0.5 N/A N/A N/A N/A

2 +3 +0.5 N/A N/A N/A N/A

3 +10 +0.5 N/A N/A N/A N/A

4 +8 +0.5 N/A N/A N/A N/A

5 +7 +0.5 N/A N/A N/A N/A

6 +7 +0.5 N/A N/A N/A N/A

7 -3 +0.5 N/A N/A N/A N/A

8 +6 +0.5 N/A N/A N/A N/A

9 +1 +0.5 N/A N/A N/A N/A

10 +6 +0.5 N/A N/A N/A N/A

-10 0 -3 +0.3 N/A N/A N/A N/A
1 -2 +0.3 N/A N/A N/A N/A

2 +1 +0.3 N/A N/A N/A N/A

3 +1 +0.3 N/A N/A N/A N/A

4 +4 +0.3 N/A N/A N/A N/A

5 +3 +0.3 N/A N/A N/A N/A

6 +3 +0.3 N/A N/A N/A N/A

7 0 +0.3 N/A N/A N/A N/A

8 +1 +0.3 N/A N/A N/A N/A

9 +1 +0.3 N/A N/A N/A N/A

10 0 +0.3 N/A N/A N/A N/A

0 0 +13 -0.1 N/A N/A N/A N/A
1 +16 -0.1 N/A N/A N/A N/A

2 +16 -0.1 N/A N/A N/A N/A

3 +17 -0.1 N/A N/A N/A N/A

4 +17 -0.1 N/A N/A N/A N/A

5 +14 -0.1 N/A N/A N/A N/A

6 +14 -0.1 N/A N/A N/A N/A

7 +7 -0.1 N/A N/A N/A N/A

8 +20 -0.1 N/A N/A N/A N/A

9 +3 -0.1 N/A N/A N/A N/A

10 +21 -0.1 N/A N/A N/A N/A
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CENTRE FREQUENCY & RF POWER OUTPUT VARIATION

Supply Voltage Supply Voltage Supply Voltage
AMBIENT KEYED-ON {Nominal) {85% of Nominal) (115% of Nominal)
TEMP. TIME 28 Volts dc 23.8 Volts dc 32.2 Volts de
("C) (Minutes) Hz dB Hz dB Hz dB
+10 0 +16 -0.4 N/A N/A N/A N/A
1 +11 -0.4 N/A N/A N/A N/A
2 +20 -0.4 N/A N/A N/A N/A
3 +24 -0.4 N/A N/A N/A N/A
4 +21 -0.4 N/A N/A N/A N/A
5 +14 -0.4 N/A N/A N/A N/A
6 +17 -0.4 N/A N/A N/A N/A
7 +14 -0.4 N/A N/A N/A N/A
8 +13 -0.4 N/A N/A N/A N/A
9 +10 -0.4 N/A N/A N/A N/A
10 +8 -0.4 N/A N/A N/A N/A
+25 0 +3 0 N/A N/A N/A N/A
1 +4 0 N/A N/A N/A N/A
2 +3 0 N/A N/A N/A N/A
3 +4 0 N/A N/A N/A N/A
4 +4 0 N/A N/A N/A N/A
5 +3 0 N/A N/A N/A N/A
6 +4 0 N/A N/A N/A N/A
7 +4 0 N/A N/A N/A N/A
8 +2 0 N/A N/A N/A N/A
9 +3 0 N/A N/A N/A N/A
10 +3 0 N/A N/A N/A N/A
+30 0 +14 +0.8 N/A N/A N/A N/A
1 +16 +0.8 N/A N/A N/A N/A
2 +11 +0.8 N/A N/A N/A N/A
3 +16 +0.8 N/A N/A N/A N/A
4 +20 +0.8 N/A N/A N/A N/A
5 +10 +0.8 N/A N/A N/A N/A
6 +14 +0.8 N/A N/A N/A N/A
7 +7 +0.8 N/A N/A N/A N/A
8 +11 +0.8 N/A N/A N/A N/A
9 +6 +0.8 N/A N/A N/A N/A
10 +8 +0.8 N/A N/A N/A N/A
+40 0 +7 -0.5 N/A N/A N/A N/A
1 +8 -0.5 N/A N/A N/A N/A
2 +6 -0.5 N/A N/A N/A N/A
3 +10 -0.5 N/A N/A N/A N/A
4 +16 -0.5 N/A N/A N/A N/A
5 +7 -0.5 N/A N/A N/A N/A
6 +8 -0.5 N/A N/A N/A N/A
7 +11 -0.5 N/A N/A N/A N/A
8 +14 -0.5 N/A N/A N/A N/A
9 +8 -0.5 N/A N/A N/A N/A
10 +7 -0.5 N/A N/A N/A N/A
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FCC 1D: LO6-CMB00HPBOGC

CENTRE FREQUENCY & RF POWER OUTPUT VARIATION
Supply Voltage Supply Voltage Supply Voltage
AMBIENT KEYED-ON {Nominal) {85% of Nominal) (115% of Nominal)
TEMP. TIME 28 Volts dc 23.8 Volts dc 32.2 Volis dc

{*C) (Minutes) Hz dB Hz dB Hz dB
+50 0 +4 -0.7 N/A N/A N/A N/A

1 +8 0.7 N/A N/A N/A N/A

2 +11 -0.7 N/A N/A N/A N/A

3 +13 -0.7 N/A N/A N/A N/A

4 +15 0.7 N/A N/A N/A N/A

5 +14 -0.7 N/A N/A N/A N/A

6 +13 -0.7 N/A N/A N/A N/A

7 +14 -0.7 N/A N/A N/A N/A

8 +16 -0.7 N/A N/A N/A N/A

9 +16 -0.7 N/A N/A N/A N/A

10 +14 -0.7 N/A N/A N/A N/A

+60 0 +14 -0.7 N/A N/A N/A N/A

1 +10 -0.7 N/A N/A N/A N/A

2 0 -0.7 N/A N/A N/A N/A

3 +16 0.7 N/A N/A N/A N/A

4 -2 -0.7 N/A N/A N/A N/A

5 +1 -0.7 N/A N/A N/A N/A

6 +11 0.7 N/A N/A N/A N/A

7 +1 -0.7 N/A N/A N/A N/A

8 +3 -0.7 N/A N/A N/A N/A

9 +3 -0.7 N/A N/A N/A N/A

10 +7 0.7 N/A N/A N/A N/A
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4. EXHIBIT 5 - GENERAL TEST PROCEDURES
41. ELECTRICAL FIELD RADIATED EMISSIONS MEASUREMENTS - GENERAL TEST METHOD

¢ The radiated emission measurements were performed at the Ultratech's 3 Meter Open Field Test Site (OFTS)
situated in the Town of Oakville, province of Ontario. The Attenuation Characteristics of OFTS have been filed to
FCC.

. Radiated emissions measurements were made using the following test instruments:
1. Calibrated EMCO biconilog! antenna in the frequency range from 30 MHz to 2000 MHz.
2 Calibrated A H. Systems log periodic antenna in the frequency range above 1000 MHz (1GHz - 18 GHz).
3. Calibrated Advantest spectrum analyzer and pre-selector. In general, the spectrum analyzer would be used
as follows:

—  The f electric field levels were measured with the spectrum analyzer set to PEAK detector (100 KHz
RBW and 100 KHz VBW).

— If any rf emission was observed to be a broadband noise, the spectrum analyzer's CISPR QUASI-
PEAK detector (120 KHz RBW and 1MHz VBW) was then sct to measure the signal level.

—  If the signal being measured was narrowband and the ambient field was broadband, the bandwidth of
the spectrum analyzer was reduced.

+  The EUT was set-up in its typical configuration and operated in its various modes as described in 3.2 of the test
report.

+  The frequencies of emissions was first detected. Then the amplitude of the emissions was measured at the specified
measurement distance using required antenna height, polarization, and detector characteristics.

«  During this process, cables and peripheral devices were manipulated within the range of likely configuration.

«  For each mode of operation required to be tested, the frequency spectrum was monitored, Variations in antenna
heights {from 1 meter to 4 meters above the ground plane), antenna polarization (horizontal plane and vertical
plane), cable placement and peripheral placement (each variable within bounds specified elsewhere) were explored
to produce the highest amplitude signal relative to the limit.

The maximum radiated emission for a given mode of operation was found by using the following step-by-step
procedure:

Stepl: Monitor the frequency range of interest at a fixed antenna height and EUT azimuth.

Step2: Manipulate the system cables to produce highest amplitude signal relative to the limit. Note the amplitude
and frequency of the suspect signal.

Step3: Rotate the EUT 360 degrees to maximize the suspected highest amplitude signal. If the signal or another at
a different frequency is observed to exceed the previously noted highest amplitude signal by 1 dB or more,
go back to the azimuth and repeat Step 2. Otherwise, orient the EUT azimuth to repeat the highest
amplitude observation and proceed.
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Step4: Move the antenna over its full allowed range of travel (1 to 4 meters) to maximize the suspected highest
amplitude signal. If the signal or another at a different frequency is observed to exceed the previously noted
highest amplitude signal by 1 dB or more, return to Step 2 with the highest amplitude observation and
proceed.

Step5: Change the polarization of the antenna and repeat Step 2 through 4. Compare the resulting suspected
highest amplitude signal with that found for the other polarization. Select and note the higher of the two
signals. This signal is termed the highest observed signal with respect to the limit for this EUT operational
mode.

Step6: The effects of various modes of operation is exarnined. This is done by varying the equipment modes as
steps 2 through 5 are being performed.

Step7: After completing steps 1 through 6, record the final highest emission level, frequency, antenna polarization
and detector mode of the measuring instrument.

Calculation of Field S b:

The field strength is calculated by adding the calibrated antenna factor and cable factor, and subtracting the Amplifier
gain (if any) from the measured reading. The basic equation with a sample calculation is as follows:

FS=RA + AF +CF - AG

Where FS = Field Strength
RA = Receiver/Analyzer Reading
AF = Antenna Factor
CF = Cable Attenuvation Factor
AG = Amplifier Gain

Example: If a receiver reading of 60.0 dBuV is obtained, the antenna factor of 7.0 dB/m and cable factor of 1.0 dB are
added, and the amplifier gain of 30 dB is subtracted. The actual field strength will be:.

Field Level = 60 + 7.0 + 1.0 - 30 = 38.0 dBuV/m.
Field Level = 10038/20) = 79.43 uv/m.
Notes: The frequency and amplitude of at least six highest conducted emissions relative to the limit are recorded

unless such emissions are more than 20 dB below the limit. If less than six emissions are within 20dB of the
limit, the background or receiver noise level shall be reported at representative frequencies.
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