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FCC ID: BGBMT345XFOR6A

Date of Test: May 9-10, 2000

1.0 Introduction

1.1 Test Summary

2.1046 RF Power Qutput Pass 3
22,913, 24.232 ERP, EIRP Pass 4
2.1047 Modulation Requirements Pass 5
22.915(d)(1) Audio Filter Characteristics Pass 8
2.1049 Emission Limitation, Occupied Bandwidth Pass [}
22.917(b)d)
2.1051, 22.917e) Cut of Band Emissions at Antenna Terminals Pass 13
22,917(f), 24.238(a) | Mobile Emissions In Base Frequency Range
2.1053 Field Strength of Spurious Radiation Pass 14
15.107 Line Conducted Emissions Pass 15
2.1055 Frequency Stability vs. Temperature Pass 16
2.1055 Frequency Stability vs. Voliage Pass [7
2.1091, 2.1093 Specific Absorption Rate Pass 18
Tested By:
Ollie Moyrong Date
Approved By:
David Chernomordik Date
Report # 20129252 1 FCC Part 22
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1.2 Product Description

The Mitsubishi Wireless (MCTC) Model TCD 588 is a dual mode, dual band TDMA and
AMPS cellular radio telephone.

For more information, please refer to the attached product description.

| Portable Cellular and PCS Phone

[X] Yes, []No

[X ] AMPS
[X] TDMA

| 40KOF8W, 40KOFID, 30KOG7D

112+ 10% (AMPS mode)

27.5 dBm

1824 - 849 (AMPS & TDMA), 1850 - 1910 (TDMA)

{ 0 dBi

' 101¥es [X] No

 {[X] Audio  [] Digital Data

1.3  Related Submittal(s) Grants
[X] None

[ 1 DOC for computer section, a separate DOC is prepared.

Report # 20129252 2 FCC Part 22
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2.0 RF Power Qutput, FCC §2.1046
2.1 Test Procedure

The transmitter output was connected to a calibrated coaxial attenuator, the other end of which
was connected to a spectrum analyzer. Transmitter output was read off the spectrum analyzer in
dBm. The power output at the transmitter antenna port was determined by adding the value of
the attenuator to the spectrum analyzer reading. An HP power meter was also used to measure
the RF power.

Tests were performed at three frequencies (low, middle, and high channels) and on all power
levels which can be setup on the transmitters.

2.2 Test Equipment

Hewlett Packard 8481 A Power Sensor, 435B Power Meter
Hewlett Packard HP8566B Spectrum Analyzer, 100 Hz - 22 GHz
Tektronix 2784 Spectrum Analyzer, 100 Hz - 40 GHz

2.3 Test Results

See attached data.
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Measurement Data for Transmitter {conducted):

Measured Peak Output Power [dBm)]

Limit
Power Levels 0 inalPeak | Tolerance 5971 ch 364 ch 799 oh
Analog 800 Outpul Power [dB]
[dBm] 824.04 836.52 848.97
0 278 +2/-4 25,20 25.22 25.21
1 278 +2/-4 25,18 2517 25.16
2 27.8 +2/-4 24.77 24.80 24.76
3 228 +2/-4 2277 22.77 2279
4 18.8 +2/-4 18.78 18.73 18.86
5 14.8 +2/-4 1472 1474 14.74
6 10.8 +2/-4 10.80 10.85 10.87
7 6.8 +2/-4 €.90 6.87 6.72
Power Levels Limit Measured Peak Output Power [dBm]
TDMA 800 Nominal Peak Tolerance 981 ch 384 ch 799 ch
OQutpul Power [dB]
[dBm] 824.04 836.52 848.97
0 278 +2/-4 27.51 21.47 2747
i 27.8 +2/-4 27.41 27.42 27.42
2 27.8 +2/-4 2581 25.86 25.80
3 238 +2/-4 2383 23.77 23.82
4 19.8 +2/-4 19.75 18.76 19.80
5 158 +2/-4 15.88 15.87 15.89
6 11.8 +2/-4 11.79 11.70 11.81
7 7.8 +2/-4 7.79 7.7 1.7
8 2.8 +2/-4 2.88 270 2.79
8 22 +2/-4 -2.21 -2.20 -2.22
10 -1.2 +2/-4 -71.27 -T.11 -7.29
Power Levels Limit Measured Peak Outpul Power [dBm]
TDMA 1900 Nominal Peak Tolerance 2ch 999 ch 1988 ch
Cutput Power {dB]
[dBm] 1850.04 1879.95 190992
0 27.8 +2/-4 26.82 26.87 26.88
1 27.8 +2/-4 26.88 26.89 26.90
2 27.8 +2/-4 25.81 25.73 25.74
3 23.8 +2/-4 23.81 23.81 23.80
4 18.8 +2/-4 19.78 18.79 16.71
5 15.8 +2/-4 15.88 15.70 15.80
6 1.8 +2/-4 11.87 11.76 11.73
7 7.8 +2i-4 7.82 7.78 7.80
8 2.8 +2/-4 2.80 2.79 2.81
9 -2.2 +2/-4 -2.23 -2.22 -2.18
10 -7.2 +2/-4 -7.21 -7.23 -1.2%
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Mitsubishi Wireless (MCTC), TDMA/AMPS Cellular Phone Date of Test: May 9-10, 2000
FCC ID: BGBMT345XFOR6A

3.0 Radiated Power

FCC§22.9]

The Effective Radiated Power (ERP) of mobile transmitters and auxiliary test transmitters must
not exceed 7 Watts.

ECC § 24.232
The equivalent Isotropic Radiated Power (EIRP) must not exceed 2 Watts.

3.1 Test Procedure

The EUT was positioned on a non-conductive turntable, 0.8m above the ground plane on an open
test site.

The radiated emission at the fundamental frequency was measured at 3m distance with a test
antenna and spectrum analyzer. During the measurement, the resolution and video bandwidths
of the spectrum analyzer were set to 100 kHz (for frequencies below 1 GHz) and 1 MHz (for
frequencies above 1 GHz).

Worst case emission was recorded with the rotation of the fumtable and the raising and lowering
of the test antenna. The spectrum analyzer reading was recorded and the field strength (E in
dBuV/m) was calculated. ERP & EIRP in dBm were calculated as follows:

ERP =E-974; EIRP=E-9.3

In addition, ERP in frequency band 824-849 MHz was measured using a substitution method. The
EUT was replaced by half-wave dipole connected to a signal generator. The spectrum analyzer
reading was recorded and ERP was calculated as follows:

ERP =R, -R;, + V,,
where R, & R, are spectrum analyzer readings in dBuV when measured field strength from EUT
& generator accordingly; V, is the generator output in dBm

3.2  Test Equipment

Hewlett Packard HP8566B Spectrum Analyzer
EMCO 3148 Log Periodic Antenna

EMCO 3115 Horn Antenna

CDI Robert’s Antenna

Rohde & Schwarz SMH 44 signal generator
3.3  Test Resuits

Passed, refer to the atiached data sheets.
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Intertek Testing Services

Company: Mitsubishi Communication
Project #: J200129258

Model: AMPS Mode

Engineer: Xi-Ming Yang

Date of test: May 12, 2000

FCC Part 22 Effective Radiated Power (AMPS)

Frequency Antenna Spec.Anlzr Spec. Anlzr Signal
Polarization Reading Reading Generator
{(EUT) Signal Gen Power
& Tuned Cipole
MHz HA dB{uv) dB{uv) dBm
824.0 Y 103.7 87.4 8.0
835.0 v 103.5 865 g0
849.0 Y 102.6 357 a7

FCC Part 22 Effective Radiated Power (TDMA)

Freguency Antenna Spec.Anlzr Spec. Anizr Signal
Polarization Reading Reading Generalor
{EUT) Signal Gen Power
& Tuned Dipole
MHz Hv dB{uv) dB{uv) dBm
B24.0 A 105.7 87.4 8.0
B36.0 A 104.8 BG.6 80
846.0 W 105.0 B5.7 8.7

Nate: l. All measuremeni were made at 3 meters.

Effective
Radiated
Power
(EUT)
dBm
253
2509
256

Effeciive
Radiated
Power
(EUT)
dBm
273
272
28.0



Intertek Testing Services

Job No: 120012925

Company: Mitsubishi Communication

Model: T300

Engincer: D. Chernomordik

Date: 5/12/00

Radiated Power
{Substitution Method)
Frequency | Antenna Field Strength Field Strength Sig. Gen Power
Polarizati (EUTD) (Sig. Gen + Tr. Antenna ) +Gya EIRP

MHz on dB{uV/m) dB{uVv/m) dBm dBim
[850 3 122.0 118.9 21.5 25.6
1880 v 122.3 118.3 220 26.0
1910 \'4 122.0 117.7 12.5 268

Test was perforined at 3 m distance
EMCQO 3115 Horn Antenina was used
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Mitsubishi Wireless MCTC), TDMA/AMPS Cellular Phone Date of Test: May 9-10, 2000
FCC ID: BGBMT345XFORGA

4.0 Modulation Deviation Limiting, FCC § 2.1047, § 22.915(b)(c)
4.1  Test Procedure

The RF output of the transceiver was connected to the input of an FM deviation meter through
sufficient attenuation so as not to overload the meter or distort the readings. An audio signal
generator with a variable attenuator on the output was coupled into the external microphone jack
of the transceiver, or alternatively, the microphone element was removed and the generator output
was connected to the microphone wires by clip leads.

At three different modulating frequencies, the output level of the audio generator was varied and
the FM deviation level was recorded (Table 4.1a).

In addition, the audio signal was adjusted to obtain 8 kHz deviation at 1 kHz modulation
frequency. Then the input signal was increased in 1 step by 20 dB and the peak deviation and
steady state deviation were recorded. This test was performed at modulation frequencies from
300 Hz to 3 kHz.

4.2  Test Equipment

Marconi 2955A Radio Communication Test Set

Leader LFG-1300S Function Generator

LMV-182 AC Millivoltmeter

4.3 Test Results

The EUT passed the test, refer to the attached test data.

Report # 20129252 5 FCC Part 22



S/ 4.2

Phone Model. T300
ESN: 109

Date: 02/Jun/2000

Test: Modulation Deviation Limiting

FM Deviation in KHz at Indicated modulation

Freguency
OQutput Level 3000 Hz 1000 Hz 300 Hz
() (kHz} (kHZz) (kHz)
15 1.5 0.9 05 |
65 5.4 258 09 |
115 g7 473 1.3
165 9.9 58 16
215 10.3 7.4 2.1
265 11.0 7.8 24
315 10.4 8.0 29
365 111 9.0 3.2
415 10.7 9.2 37
485 11.4 9.4 41
515 11.0 66 44
565 10.9 98 48
€15 11.2 10.0 53
655 10.8 10.1 57
715 1.4 10.2 8.0
785 10.8 10.3 66
815 10.8 10.3 68
865 1.5 10.4 7.2
915 10.9 10.4 78
965 11.6 10.4 82
1015 11.2 10.5 B4
1085 11.1 10.5 g4
1115 11.2 10.6 8.5
1185 10.8 10.6 88
1215 1.3 10.6 86
1265 11.0 10.5 8.7




SIW: 4.2

Phone Model: T300
ESN: 109

Dale 02/4un/2000
1S-137 Section: 3.3.1.2.3

ITest: Peak Frequency Deviation

Frequency Initial Peak Steady state
kHz Deviation Deviation Deviation
0.3 2.5 58 5.3
0.5 3.9 5.0 7.7
0.7 56 8.5 8.3

B 0.9 7.1 9.1 3.6
1.0 8.0 9.7 83
1.2 8.6 10.2 9.9
1.4 g4 87 9.3
1.6 9.7 10.3 10.3
1.8 9.7 10.1 96
2.0 2.5 1.0 11.0
2.4 9.8 11.5 1G.0
2.8 108 11.1 10.2
30 101 11.5 10.2

‘_Test conditions:
Vi, =586 MV

:Deviation= 8 kHz at 1 kriz moduiaticn freguency
Middle channel=8356 52 MHz




Intertek Testing Services 1365 Adams Court, Menlo Park, CA 93025

Mitsubishi Wireless (MCTC), TDMA/AMPS Cellular Phone Date of Test: May 9-10, 2000
FCC ID: BGBMT345XFOROA

5.0  Audio Filter Characteristics, FCC 22.915(d)
For mobile stations, these signals must be attenuated, relative to the level at 1 kHz, as follows:

(i) In the frequency ranges of 3.0 to 5.9 kHz and 6.1 to 15.0 kHz, signals must be attenuated
by at least 40 log (f/3) dB, where f is the frequency of the signal in kHz.

(ii)  Inthe frequency range of 5.9 to 6.1 kHe, signals must be attenuated at least 35 dB.
(iii)  In the frequency range above 15 kHz, signals must be attenuated at least 28 dB.
5.1  Test Procedure

The RF output of the transceiver was connected to the input of an FM deviation meter through
sufficient attenuation so as not to overload the meter or distort the readings. An audio signal
generator with a variable attenuator on the output was coupled! into the external microphone jack
of the transceiver, or alternatively, the microphone element was removed and the generator output
was connected to the microphone wires by clip leads.

The audio signal at the transceiver audio input was adjusted to obtzin 8-9 kHez deviation at the
more sensitive modulation frequency (approximately 2.7 kHz). The audio frequency was varied
from 300 Hz to 30 kHz and the deviation was measured while maintaining a constant input level.
Using the level measured at | kHz as a reference (0 dB), the audio filter response was calculated
(See Table 5-1).

In addition, the test was performed according to the block diagram shown below.

I 1 RF |
| jOUTPUT | FM | DEMODULATION OUTPUT
| TRANSCEIVER |——H DEVIATION | ]
| | METER I
T
LUDIO] |
INPUT | - ! |
| GERERATOR OUTPUT SPECTRUM | INPUT |
L ANALYZER J

PLOTTER

Report # 20129252 6 FCC Part 22
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Mitsubishi Wireless (MCTC), TDMA/AMPS Cellular Phone Date of Test: May 9-10, 2000
FCC ID: BGBMT345XFOR6A

On that block diagram, the HP 3885A spectrum analyzer having the tracing generator, and the
Marconi 2955A Radio Communication Test Set having an output of a demodulator, are used.

After the calibration was made (the -20 dBm reading of the spectrum analyzer corresponds to the
9 kHz deviation) the spectrum analyzer was set to scan the frequency from 300 Hz to 30 kHz,
with the same audio input level as described above, and with compressor OFF and expander OFF.

The audio filter response was plotted directly from the spectrum analyzer (Refer to Plots # 5.1.3,
5.1.b.

5.2  Test Equipment

Marconi Instruments 2955A Radio Communications Test Set
HP 3583A Spectrum Analyzer

HP 7470A Plotter

Leader LFG-1300S Function Generator

IL.MV-182 AC Millivolimeter

5.3  Test Results

Passed, refer to the attached test data and plots.

Report # 20129252 7 FCC Part 22



Intertek Testlng SerV}CeS 1365 Adams Court, Menlo Park, CA 94025

Mitsubishi Wireless (MCTC), TDMA/AMPS Cetlular Phone Date of Test: May 9-10, 2000
FCC ID: BGBMT345XFOR6A

4.0 -25.0 76
45 503 429
30 . -56.4 43.0
55 -68.3 529
59 £8.4 510
6.0 £786 s0.2
6.1 675 50.1
8.0 555 521
10.0 $H56 482
15.0 530 476
200 -80.0 52.6
i 30.0 -93.8 76.4
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Mitsubishi Wireless (MCTC), TDMA/AMPS Cellular Phone Date of Test: May 9-10, 2000
FCC ID: BGBMT345XFORGA

6.0  FEmission Limitations, Occupied Bandwidth, FCC § 2.1049, 22.917(b)(d)

For F3E/F3D emission mask uses with audio filter, the mean power of emissions must be

attenuated below the mean power of the unmodulated carrier wave (P) as follows:

(1 On any frequency removed from the carrier frequency by more than 20 kHz but not more
than 45 kHz: at least 26 dB;

(2) On any frequency removed from the carrier frequency by more than 45 kHz, up to the first
multiple of the carrier frequency: at least 60 dB or 43 + 10 log P dB, whichever is the
lesser attenuation.

For F1D emission mask, the mean power of emissions must be attenuated below the mean power

of the unmodualited carrier (P) as follows:

(1) On any frequency removed from the carrier frequency by more than 20 kHz but no more
than 45 kHz: at least 26 dB:

(2) On any frequency removed from the carrier frequency by more than 45 kHz but not more
than 90 kHz: at least 45 dB;

(2)  On any frequency removed from the carrier frequency by more than 90 kHz, up to the first
multiple ofthe carrier frequency: at least 60 dB or 43 +10 log P db, whichever is the
lesser attenuation.

6.1 Test Procedure

The RF output of the fransceiver was connected to the input of the spectrum analyzer through
sufficient attenuation. The audio generator was connected to the audio input of the transceiver.

The spectrum with no modulation was recorded. The audio input signal was adjusted to obtain
the frequencies deviation equal 6 kHz at the audio frequency of maximum response which was
determined measuring deviation versus frequency from 300 Hz to 3.5 kHz and was found 2.8
kHz. The audio input level was increased by 16 dB. The audio frequency was set to the
frequency 2.5 kHz.

The resolution bandwidth of the spectrum analyzer was set at 300 Hz and the spectrum was
recorded in the frequency band +50 kHz and £100 kHz from the carrier frequency. The same
plots has been done for wideband emissions, SAT, ST, DTMF9, Voice, some of the combinations
of these modulating signals and in TDMA mode.

Note: Some of the plots were only done in the frequency band of +50 kHz since it was clear from
these plots, that the levels of emissions were well below the limits.

Report # 20129252 9 FCC Part 22
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Mitsubishi Wireless (MCTC), TDMA/AMPS Cellular Phone
FCC ID: BGBMT345XFOROA

6.2  Test Equipment

HP 8566B Spectrum Analyzer

Leader LFG-1300S Function Generator

Leader I.MV-182 AC Millivoltmeter

Marconi 2955A Radio Communication Test Set
HP 7470A Plotter

6.3 Test Results

Date of Test: May 9-10, 2000

- Refer to the attached plots.
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Intertek Testing Services 1365 Adams Court, Menlo Park, CA 94025

Mitsubishi Wireless (MCTC), TDMA/AMPS Cellular Phone Date of Test: May 9-10, 2000
FCC ID: BGBMT345XFORSA

0 h..o - DPescription R

6.3.a Carrier frequency, no moduiauon scan 100 kHz

6.3.b Wideband emissions (0, 1, 0, 1), scan 100 kHz

6.3.¢c Wideband emissions (0, 1, 0, 1), scan 200 kHz

6.3.d DTMF "9"

6.3.e SAT (6 kHz, 2 kHz deviation)

6.3.11 ST (10 kHz, 8 kHz deviation), scan 50 kHz, Res BW=300 Hz
6.3.12 ST (10 kHz, 8 kHz deviation), scan 50 kHz, Res BW=100 Hz
6.3.13 ST (10 kHz, 8 kHz deviation), scan 100 kHz

6.3.¢g ST & SAT (6 kHz & 10 kHz), scan 100 kHz

6.3.h ST & SAT (6 kHz & 10 kHz), scan 200 kHz

6.3.1 DTMF & SAT, scan 100 kHz

6.3.kl Voice (2.5 kHz), scan 100 kHz
6.3.k2 Voice (2.5 kHz), scan 200 kHz

6.3.11 Voice (2.5 kHz) & SAT (6 kHz), scan 100 kHz

6.3.12 Voice (2.5 kHz) & SAT (6 kHz), scan 200 kHz

6.3.m Voice (2.5 kHz) & SAT (6 kHz), low power

6.3.n TDMA mode, scan 100 kHz, cellular

6.3.0 TDMA mode, scan 200 kHz, cellular

6.3.p TDMA mode, PCS

6.3.9 TDMA mode, PCS

Report # 20120252 11 FCC Part 22 & Part 24
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