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MOBILE TELEPHONE SYSTEM

INTRODUCTION

The Improved Mobile Telephone System utilizes multi-channel radio
equipment to provide fully automatic dial-telephone service between
mobile telephone subscribers and central-office telephone facilities|
The method of operation and quality of service afforded by multi-
channel IMTS very closely approximates conventional wireline tele-
phony with single-party telephone lines.

SIGNALING

The terminal equipment provides selective-signaling over the
radio channels and, in addition, provides idle marking tone to allow
mobiles in the system to seek the channel next to be used. Informa-
tion is also supplied from the terminal to indicate channel seizure
to the mobiles to ensure that no mobile will attempt to connect
while selective-signaling is in progress.

These signals are encoded by means of two audio frequency tones;
"idle-marking tone" (Fi) at 2000-Hz, and '"seize tone" (Fs) at
1800-Hz. Selective-signaling to the mobiles is conveyed by frequency-
shift keying between these two tones.
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In the case of land-originated calls, the mobile station conveys:
acknowledgement that signaling has been received by transmitting a
750-millisecond burst of 2150-Hz ''guard tone" (Fg). Answer supervi-
sion is provided by a 400-millisecond burst of 1633-Hz ''connect tone!
(Fc).

In the case of mobile-originated calls, the mobile station pro-
vides seizure control by the transmission of 2150-Hz guard tone (Fg)
for a minimum of 150 milliseconds, after which the transmitted tone
is shifted to 1633-Hz ''connect tone" (Fc) for 50 milliseconds.
Following this connect signal interval, the 'guard tone" remains on
the air.

Numerical identification is encoded by pulses of 1633-Hz ''connect
tone" with 2150-Hz ''guard tone'" pulses transmitted after each cumu-
latively totalled even pulse. No tone is transmitted after each cumu-
latively totalled odd pulse. The detection of an error in the auto-
matic-numerical-identification (ANI) code causes the information to be
rejected by the terminal and (if such facilities are provided) routes
the call to an operator. Otherwise the call is simply aborted.

Dial impulses from the mobile stations consists of frequency- i
shift keying between 1633-Hz (mark) and 2150-Hz (space) with tone of
when the dial is not off-normal., Disconnect supervision is trans-
mitted by the mobile as mark-space keying (at 20 pps) of 2150 -Hz
"guard tone" and 1336-Hz disconnect tone (Fd) for 750 milliseconds.
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MODES OF OPERATION

Each mobile station may operate in any of three modes: HOME,
ROAM or MANUAL. In the HOME mode, the mobile equipment scans only a
pre-selected group of channels corresponding to the channels assigned
in the home area of the mobile subscriber. When operating ir the
HOME mode, the mobile subscriber receives fully automatic service
placing ?nd receiving calls through the central office. (See Figures
1 and 2.

The mobile subscriber, when operating in a foreign area, places
his mobile in the ROAM mode. The channels assigned in this foreign
area are selected by means of the channel selector switch on the mo-
bile control unit. The mobile equipment will now scan only this group
of channels. Otherwise, operation of the system is the same as when
in the HOME mode except that ANI will be rejected by the terminal and
the call referred to the mobile service operator. (See Figures 3
and 4.)

In areas not equipped for IMTS service, the mobile subscriber
places his equipment in the MANUAL mode. The local channel is se-
lected manually. 1In this mode the mobile is effectively converted
to a standard MTS manual mobile responding only to 600/1500-Hz
signaling. All calls to and from the mobile are placed through the
service operator in accordance with conventional MTS manual procedure.
(See Figure 5.)

MOBILE RADIO DEPARTMENT
GENERAL ELECTRIC COMPANY
LYNCHBURG, VIRGINIA 24502
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LAND - TO-MOBILE CALL
(MOBILES IN HOME MODE)
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@ MOBILES SET TO HOME (H) MODE ARE LOCKED
TO IDLE MARKED CHANNEL: CALLED MOBILE
LOCKED TO SEIZE TONE UPON COMPLETION
OF OUTPULSING, OTHER MOBILES SEARCH FOR
NEW MARKED IDLE CHANNEL.

@ BASE STATION TRANSMITTING
IDLE TONt (FI1=2000 Hz ): SHIFTS
TO SEIZE TONE (FS=1800 Hz ) UPON
DETECTION OF LINE SEIZURE.

@DETECTION OF RINGING ON SELECTED
LINE CAUSES TERMINAL TO TRANSLATE
TO MOBILE SELECTOR CODE

@ LAND SUBSCRIBER DIALS
MOBILE CODE TO SEIZE
CENTRAL OFFICE LINE

> SIGNALING SEQUENCE > >
l¢—— CHANNEL SEIZED BY l&—— SE ECTOR OF CALLED j6— MOBILE GOES OFF HOOK. [6—— START OF DISCONNECT
TERMINAL. NEW CHANNEL MO ILE DETECTS CORRECT SIGNAL WHEN HANDSET
MARKED IDLE BY TERMINAL Coat: REPLACED ON HOOKSWITCH
e— MOBILE HANDSET .
ACTIVATED AT END
OUTPULSING AT 'O PPS WITH [€— CA LED MOBILE SENDS OF ANSWER SIGNAL.
INTERDIGIT PERIOD OF 225 MS, AC! NOWLEDGEMENT SIGNAL ANSWER PERIOD 100 MS RECOGNITION
(F =2150 Hz ). 400 S PERIOD.
(FC=1633 Hz)

--- FS( 1800 Hz )

t $&—— TERMINAL DETECTS
MOBILES ABANDON SEIZED

DISCONNECT SIGNAL

— TERMINAL DETECTS

—— TERMINAL DETECTS
ACKNOWLEDGEMENT. ANSWER SIGNAL AND

CONNECTS AUDIO

CHANNEL UPON DETECTION SR
: OF CODE MISMATCH AND - PATH BETWEEN FG=2150 Hz
g le——— TERMINAL SENDS RINGING
SEARCH FOR MEW IBLE F ACKNOW- oo Mgt b CALLING PARTY AND ||| ||| ||| ||i FD=1336 Mz
MARKED CHANNEL EDGEMENT . L RADIO CHANNEL. =
0T DETECTED . $$MEOZE; ?:;‘;EQNSWER (SEIZE TONE REMOVED
ARt ke AT v i i ITHIN 3 SEC. 2 AND RINGING TRIPPED)
CONNECT SIGNAL DETECTED. FiER QU - i o o
ULSING
10— j—ALL MOBILES
MS BLOCKED WITHIN 3/ . SEC. 6—— 3/4 SEC. DISCONNECT—>
10 MS AFTER ACKNO' LEDGE-
SE I ZURE MENT -

FIGURE 1

HOME MODE - OUTWARD SIGNALING SEQUENCE
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MOBILE-TO- LAND CALL
(MOBILES IN HOME MODE)

BASE IMTS TELEPHONE
STATION CONTROL EQUIP.
TERMINAL
S Xe) o
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(:) MOBILE SUBSCRIBER COMtS OFF HOOK. STARTS (:) IDLE TONE REMOVED. SEIZE TONE (:) DIAL PULSING FROM MOBILE (FSK)
DIALING LAND-LINE CODE AFTER RECEIVING APPLIFD TO CHANNEL UPON DETECTION CONVERTED TO LAND-LINE PULSING
DIAL TONE FROM CENTRAL OFFICE. OF CONNECT T0ONE (FC= 1633 Hz ) FRO“ TO RING CALLED TELEPHONE.

; MOBILE

->» SIGNALING SEQUENCE >

&<—— MOBILE OFF-HOOK e SEIZE TOI E APPLIED l&—— LINE CONNECTION AT le—— BASE STATION DETECTS
TO OFF-HI OK MOBILE TERMINAL |F ANI DISCONNECT PULSES.
FOR ANI . SAT I SFACTORY
e |DLE TONE REMOVED SRl
UPON DETECTION NI ATE ANT .
OF CONNECT TONE. le—— DIAL TONE RETURNED
. EIZE DETECTION AT BY CENTRAL OFFICE.
ALL ON-HOOK MOBILES t IJBILE (200 MS NOMINAL)
BLOCKED (AFTER 10 MS)
WHEN IDLE TONE DROP
OUT 1S DETECTED.
ON-HOOK MOBILES
5 START SEARCH FOR NEW :
DLE MARKED CHANNEL >
fEIERngg.MS oF - FC=1633 Hz FC=1633 Hz FD=1336 Hz
FG=2150 Hz FG=2150 Hz S FG=2150 Hz
NO TONE
CONNECT INTERVAL j& —ANI PULSING (DIGITS 3 & | j¢—— DIAL PULSING €— MOBILE ON-HOOK. 750 MS
(50 MS) SHOWN) PARITY INFORMATION 10 PPS (DIGIT 3 DiSCONNECT SIGNAL ALTERNATE
CONNECT (FG) SENT AFTER EACH SHOWN) FC FOR PULSES OF FG AND FD AT 20 PPS.
DELAY CUMULATIVELY TOTALED PULSE SPRINGS
(450 MS) EVEN PULSE. OPEN; FG FOR
PULSE SPRINGS 100 MS RECOGNITION
CLOSED. TIME.
FIGURE 2

HOME MODE - INWARD SIGNALING SEQUENC
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(MOBILE IN ROAM MODE)
CENTRAL IMTS [ T BASE
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B ont OPERAICR EXENLDS CALL iC RAD DETECTION OF LINE SE!ZURE & OF OUTPULSING. OTHER MOBILES (SET TO HO“E
CHANYEL TeROLUGH Sa1 ICHBOARD WRPRAT RS PSS U ECHBUAYS okt SEARCH FOR NE. 'ARKED 1DLE CHANNEL.
P 8
> SIGNALING SEQUENCE > >
c—— CHANNEL SEIZED BY : <~ - SELECTOR OF CALLED e — MOBILE GOES OFF HOOK. le——— START OF DISCONNECT
OPFRATOL. NEW CHANNEL MOBILE DETECTS CORRECT SIGNAL WHEN HANDSET
MARKED IDLE BY TERMINAL CODE . REPLACED ON HOOKSWITCH.
e— MOBILE HANDSET
ACTIVATED AT END
ﬁ——ouwuLSING AT 10 PPS WITH r— - CALLED MOBILE SENDS OF ANSWER SIGNAL.
INTERDIGIT PERIOD OF 225 MS. ACKNOWLEDGENENT SIGNAL ANSWER PERIOD 100 MS RECOGNITION
F1(2000 H (FG=2150 H: 400 MS. PERIOD.
l ll | l |l|| l l ||| - e fe———— TER“INAL DETECTS
hoy s e, TERMINAL DETECTS L — TERMINAL DETECTS 01SCONNECT SIGNAL.
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‘ CHANNEL UPON DETECTION - CONNECTS AUDIO CONNECTION TO LANDLINE
4 OF CODE MISMATCH AND CALL ABANDONED PATH BETWEEN FG=2150 Hz
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MER:E: CgANNEL LEDGEMENT AT 20 PPS (2 SEC. ON. RADIO CHANNEL. s
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, IME OU £C.)
€— OUTPULSING STARTED WHEN OPERATOR :;I:;NOSTSEC- AND RINGING TRIPPED)
MOBILE CODE NUMBER. o SR =
DIALS MOBILE CO i _/\/. _/\/_ _/1/_
- | P c—— 3/4 SEC. DISCONNECT—>
MS BLOCKED WITHIN == /4 Sk
10 MS AFTER AC NOWLEDGE
SE | ZURE ME T

FIGURE 3
ROAM MODE - OUTWARD SIGNALING SEQUENCE
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MOBILE - TO- LAND CALL
(MOBILES IN ROAM MODE)
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FIGURE 4

ROAM MODE - INWARD SIGNALING SEQUENCE
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CLEARING PULSE

1500 Hz
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OR STATION
IMTS
TERMINAL
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INTERDIGIT TiE

OPERATOR CONNECTS TO LINE JACK AND
DIALS DESIRED CODE. CALLED MOBILE
RECEIVES CALL INDICATION. OTHER
MOBILES ABORT CALL.
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MOBILE - TO -LAND CALL
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CALL BY
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OPERATC

SUBSCRIBER INITATES
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FROM “OBILE ALERTS
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FIGURE 5

MANUAL MODE - SIGNALING SEQUENCE
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