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LEALE LOG@I«&dPJgELLULAR SUBSCRI BER STATI ONS BACKGROUND OF THE INVENPM%N«WM
5 - Field of the Invention The invention relates to subscri ber

stations for use in radio tel econmuni catjons networks and, nore

particularly, to a systemfor the Ioggiﬁg of calls within such subscri ber

stations. }0 CALEt DOGGDRGt IN @ELEBUBARASUBSERIBERr STAMNIONS
communi cations s, .perhaps, the fastest gr ow ng field I n t he
wor | d- mnde'teleconnunlcatlons |ndustry The convenience of subscriber

mobi lity and t he BEAGKGR , LN receive telephone calls
regardl ess of where the subscrlber s tel ephone instrunent is |ocated has
I ntroduced a new era. The conveni ence of tel ecomuni cations
wi thout the restricti & ‘ iIayentdamyhone cabl e limting the

nmobi lity of the 20 the6|1eﬁﬂ§iftﬁ.dﬂ1&téll§fﬁ”§ i sus&ibaevaraedens £dbbile

i n i fferent technol ogi es
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partlcularly, to a system for the logging of calls
within such subscriber stations.
10 . Histor e Rel
” Cellular radio communications is, perhaps, the
fastest ' growing field in the world-wide
telecommunications industry. The convenience of
subscriber  mobility and the ability to place and
15 receive telephone calls regardless of where the
subscriber's telephone instrument is located has
introduced a new era. The convenience of
telecommunications without the restrictions of a
physical telephone cable limiting the mobility of the
20 telephone instrument is a great advantage. Mobile -
radio telecommunications may be implemented using
different technologies including land mobile radio

technologies, cellular radio, and personal
communication systems (PCS) . Hereinafter, the
25 reference to cellular radio telecommunications systems

will be intended to include -each of these other

telecommunication systems which employ portable

subscriber stations. In such systems, the geographic

range within which the subscriber station may move is

30 determined strictly by the radio coverage area of one

or more radio base stations with which the subscriber
station can communicate.

The convenience of mobility of subscriber stations

within the cellular radio network has facilitated new

35 business opportunities in the field of the short term

rental of portable cellular subscriber stations. Such

‘businesses rent to a customer for the limited period of

L.




technol ogies, . cellular radi o, and personal conmuni cation _
systens (PCS) . Herei nafter, the 25 reference to cellular radio
t el econmuni cations systems will be intended to include each of these other
t el econmuni cation systens which enpl oy portable subscriber stations. In
such systens, the geographic range within vgich the subscriber station may
nove is 30 determned strictly by the radio coverage area of one or
nore radi o base stations with which the subscriber station can comruni cate.
The conveni ence & davhi ki f¢woflayabsarvésk ot aimidanishont teemcperibds
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field of the short termren of porta subscri stations.
Such busi nesses F@ﬁﬂ°tSe§e€8§mﬁﬂi?a$%ﬁnt$ﬁ¥V4Qﬁt%%?ﬂﬁﬁ%<§§tébllsheé agdday,

a few days, a weelf Oéx;sstmﬂ@r E60Et nLUfbED P dsheck OFB! HeRdPrEsbhse .
subscri ber SSt atl%cf}lav I[)lélrae often combined with the rental of
automcbiles so that mobile communications is available
to a traveiler using a rental car in a city away from

~hig home.
In most cases, the rental period for which such
10 - cellular subscriber stations are rented are
| considerably shorter than the normal billing interval
established by the operator of the cellular system.
Thus, there arises a problem of knowing how to. charge
and what amount to charge to the renter of a cellular
15 subscriber station since it's impossible for the rental
company to know what calls to what locations and what
charges have been incurred by the renter during the
period of the rental contracﬁ; One way in which this
is handled today is by requiring the renter to
20 establish a credit card account with the rental company
so that when the charges from the cellular system
operator are received'by the rental company, those
charges can be debited directly against the credit card
account and the detail.record of the calls thereafter
25 furnished to the credit card holder. This solution has
a number of disadvantages in that the time lag between
the use of the rented telephone instrument and the
receipt of the charges from the cellular system
operator can produce increased risks for the rental
30 company in the form of termination of credit by the
credit card company. In addition, it would be highly
desirable to be able to furnish the renter of the
telephone instrument a complete record of his charges
at the time he returns the telephone instrument so that
35 he can in turn process his own business expense



radi o tel econmuni cati on service already established and an existing .phone
nunber and which is ready to use. 5 Such rentals are often conbi ned
with the rental of autonobiles so that nobile communications is available
to a traveller using a rental car in a city guay fromhis honme. In nost
cases, the rental period for which such 10 "~ cellul ar subscri ber
stations are rented are considerably shorter than the normal billing

i nterval established t he operator of.the | Lul ar , re
arises a problem o?tiﬁ%%aﬂﬁ ﬁg ?Sc%“%?bﬁgaﬁgg\?ﬁ gﬁ%}éﬁ%ﬁy oagggr%gg‘ %o % he
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have been incurred b erenter perio rental contract.
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in an orderly way and cannot be done on a daily or
weekly basis. Thus, there exists a need for a means
for monitoring and storing directly within a portable
10 subscriber instrument, what calls have been made with
the.instrument, the parties called, the length of the
b calls and the resulting chargés which have been _
incurred. The present invention provides such a means.
The systems of the prior art do not provide telephone
15 call charging information for a portable cellular
subscriber station in a sufficiently real-time manner
that the rental period of a cellular phone is virtually
always shorter than the billing intervals for that
cellular phone by the system operator.
20 : .
~ SUMMARY OF THE INVENTION
In one aspect, the system of the present invention
includes providing within a cellular radio subscriber
. station, means for collecting for later retrieval the
25 key elements of telephone billing informatioh such as
the connected party’s number, the time of the call and.
the duration of the call. Such information may be
selectively retrieved from the subscriber station on
command and a bill for the use of the station
30 calculated on the spot. '

_ ' In another aspect the present invention includes
producing within a mobile subscriber station to be
operated with a cellular radio system a call log.to be
used to collect information for charging for the use of

3s said mobile subscriber station during a limited period




account and the detail record of the calls thereafter 25 furnished to
the credit card holder. This solution has a nunber of disadvantages in
that the tinme | ag between the use of the rented tel ephone instrunment and
the receipt of the charges fromthe cellular system operator can produce

I ncreased risks for the rental 30 conpdny in the formof termination of
credit by the credit card conpany. In addition, it would be highly
desirable to be able to furnish the renter_of the tel ephone instrunent a
conpl ete record Bf hiBechaFlesbeginmag ard and @%irihcahe b dphehethe

instrument so thabb3le subdierildly dthtishiNipr ACRATFLyNIis dwveduisd nesd
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cel lul.ar radi o omemetgr loaatedi wbtlaix dhp etvbgmcided estabion stbresaths and
char ges thgrefOrdggee¥gaylgﬁééylé¥ the call. The stored information is
subsequently retrieved and used to calculate a charge
for the use of the subscriber station with respect to
“the users participation in the call.
In a still further aspect, the present invention
10 includes capturing the number of the other party to
which the mobile subscriber station was connected
dﬁring the call and storing the captured number within
the non-volatile memory for subsequent retrieval. In
one embodiment the number is captured by monitoring the
15 digits of the number of a called party as they are
entered into the mobile subscriber station. In another
embodiment the number is captured by receiving a
message on the air interface between the mobile
subscriber station and a base station in which it is in
20 communication and then extracting the digits of the
calling party number from the received message.

For a more complete understanding of the present

25  invention and for further objects and advantages

thereof, reference may now be had to the following

description taken in conjunction with the accompanying
drawings, in which:

FIG. 1 is a block diagram illustrating components

30 of a cellular radio communication system associated
with the present invention;

FIG. 2 is a diagram depicting the message flow and
call states within a mobile subscriber station from
which information is collected by the system of the

35 present invention;



t el ephone subscri ber,

t hose records nust be processed in an orderly way and

cannot be done on a daily or weekly basis. Thus, there exists a need for a
means. for nonitoring and storing directly within a portable 10
subscri ber instrunment, what calls have been nmade with the instrunent, the

parties called,
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caldl states within a mobile station in which an
operator assisted call is completed as an outgoing call

. from the mobile station illustrating data used by the

system of the present invention;

FIG. 5 is a diagram depicting the message flow and
call states within a mobile sgtation in which  an
operator assisted call is being completed as an
incoming call from the mobile station illustrating data
used by the system of the present invention;

FIG. 6 is a diagram depicting the message flow and
call states within a cellular radio subscriber station
producing data used in the system of the present
invention;

FIG. 7 is a block diagram of a cellular radio
subscriber station illustrating the construction and
arrangement of components in accordance with the system

- of the present invention; and

25

30

FIG. 8 is a block diagram illustrating programming
and data extraction of the system of the present
invention.

DETAILED DESCRIPTION

Referring first to FIG. 1, there is illustrated a
conventional cellular radio communication system of the
type to which the present invention may general
pertain. In FIG. 1, an arbitrary geographic area may
be divided into a plurality of contiguous radio
coverage areas, or cells Cl1-Cl0. While the system of
FIG. 1 is illustrative shown to only include 10 cells,

nt s
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t he duration of the call. Such information may be selectively retri.eved
fromthe subscriber station on command and a bill for the use of the
station 30 cal cul ated on the spot. In another aspect the present

i nvention includes producing within a nobile subscriber station to be
operated with a cellular radio systema ca6+ log to be used to coll ect

I nformation for charging for the use of 35 sai d nobil e subscri ber
station during a limted period -4- of time. The beglnnlng.and end of a
cal | to which tH& wuld hesekearly surderpteadathakt inj prastéeeedthfd t he

| ength of the calumdexr & QHELAri A r]&p dﬁ%l@tlé aenory | ocated within the
subscri ber station stores the ate Ien th okﬁthe %gh Tg
stored information i sAss’?HFs‘eacﬁﬁ,‘itY’} Petatnide\?:g%c uWdh 12f etRechar ge

for the use of tdellmbxraidmEs st isonbsideh eHtden t deidignateds as a
' part|C|paE§0n Inorres(iaondlng one of a plurality of base stations Bl-
B10O. Each of the base stations B1-B10 includes a

transmitter, a receiver, and base station controller as

are well known in the art. In FIG. 1, the base
stations B1-B10 are illustratively located at the
10 center of each of the cells C1-C10, respectively, and

are equipped with omni-directional antennas. However,
in other configurations of a cellular radio system, the
base stations B1-Bl10 may be located near the periphery,
or otherwise away from the centers of the cells C1-C10
15 and may illuminate the cells C1-Cl10 with radio signals
either omni-directionally or directionally. Therefore,
the representation of the cellular radio system of FIG.
1 is for purposes of illustration only and is not
intended as a limitation on the possible
20 implementations of a mobile radic telecommunication
system within which the accounting and billing system

of the present invention may be implemented.
With continuing reference to FIG. 1, a plurality
of mobile stations M1-M10 may be found within the cells
25  C1-C10. Again, only 10 mobile stations are shown in
FIG. 1, but it should be understood that the actual
number of mobile stations will be much larger in
practice and will invariably greatly exceed the number
of base stations. Moreover, while none of the mobile
30 stations M1-M10 may be found in some of the cells Cl-
C10, the presence or absence of the mobile stations Mil-
M10 and any particular one of the cells C1-C10 should
be understood to depend, in practice on the individual
desires of the mobile stations M1-M10 who may roam from
35 one location in the cells to another or from one cell



In a still further aspect, the present invention 10 I ncl udes capturing
t he nunber of the other party to which the nobile subscriber station was
connected during the call and storing the captured nunmber within the
non-vol atile nmenory for subsequent retrieval. In one enbodi ment the nunber
I's captured by nonitoring the 15 di gi +§-of the nunmber of a called party
as they are entered into the nobile subscriber station. In another

enbodi ment the nunber is captured by receiving a nessage on the air

i nterface bet weekot AdIASBRE ecalib ¥ iNedighboRingn Cghd a2Bds8VeRatFIR PR whi ch
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party nunmber fromthe re ed nmessage.

For a nore conplE?Qtﬁﬁdeﬁ§$§%dFﬁb %?th%rpF%E%htsgglem v efPPor it for
further objects reedividdgarnayeslddioigeotall=fbothcwithinndhebacdiblulart he

' wniont Pro 1ovptan M8 Wl el MRS i Tek b hdCEARRIR bk 705
cel lul ar radi o cbekeaPomundgationsnngsvorkat(@$TN) .

Each of the mobile stations M1-M10 is capable of
“initiating or receiving a'telephone call through one or
more of the base stations B1-B10 in a mobile switching

10 centexr (MSC). A mobile switching center (MSC) is
connected by communication links, e.g., cables, to each
of the illustrative base stations B1-B10 into the fixed
public switch telephone network (PSTN) (not shown) of
a similar fixed network which may include an integrated

15 services digital network (ISDN) facility. The relevant
connections between the mobile switching center (MSC)
and the base stations B1-B10, or between the MSC and
the PSTN or ISDN, are not completely shown in FIG. 1
but are well known to those of ordinary skill in the

20 art. Similarly, it is also known to include more than
one mobile switching center in the cellular radio
system and to connect each additional mobile switching
center to a different group of base stations and to

. other mobile switching centers via cable or radio

25 links.

Each of the cells C1-C10 is allocated a plurality
of voice or speech channels and at least one access or
control channel, such as a forward control channel
(FoccC) . The control channel is used to control or

30 supervise the operation of the mobile station by means
of information sent and received from those units,
referred to as messages. Control and administration
messages within a cellular radio system are sent in
accordance with industry established air interface

35 standards, such as EIA/TIA 553, the standard for analog



with the present invention; FIG 2 is a diagramdepicting the nmessage flow
—and call states within a nobile subscriber station fromwhich information
is collected by the system of the 35 present invention; -5- FIG 3
is a diagram depicting the nmessage flow and call states within a cellular
subscri ber station experiencing an inconi nA8-call fromwhich information is
coll ected by the systemof the present invention; 5 FIG 4 is a
di agram depi cting the nessage flow and call states within a npbile station
in which an oper@@biudasi epegasirnsi s s aret 3 248 antBet §5RREAESH £ om

the nobile stat I@fgi&éySéémunsrdaparaﬁﬁsnby taaehsysft ehieh Hie Meamdit
I nvention; 10 a di ran1de I Ccti t he age ow and
call states wnth+%cﬁrHBSPF3dst§V|oﬁq 5 at or ﬁgéﬁste %f i s
bei ng conpl et ed @sandlards govern North Amerlcan operations, 81m11ar
5 standards govern other geographic areas throughout the
world. The information exchanged between base stations
and mobile stations via messages, may include incoming
call signals, outgoing call signals, paging signals,
paging response signals, location registration signals,

10 voice channel assignments, maintenance instructions,
handoff instructions as the mobile station travels out
of the radio coverage of one cell and into the radio
coverage of another cell, as well as other additional
items of information such as calling party numbers,

15 time information, and the like employed in the system
of the present invention. The control or voice
channels may operate in either analog or digital mode
or a combination thereof based upon well established

- industry standards.

20 Referring next to FIG. 2, there is shown an
illustrative block diagram depicting a base station 101
in radio communication with a mobile station 102 by
means of a radio link over which messages 103 are

_ exchanged. The base station 101 may be similar to any

25 '~ one of the base stations B1-B10 illustrated in FIG. 1,
while the mobile station 102 may be similar to any one
of the mobile stations M1-M10 illustrated in FIG. 1.
The mobile station 102 receives and transmits messages
103 to and from the base station 101 in the course of

30 setting up voice channels between the two so that
communication can occur while the mobile station 102 is
moved from one location to the other within the
cellular radio network with which it is connected.

In general, a charge for a telephone call within

35 a cellular radio telecommunication network consists of



incomng call fromthe nobile station illustrating data used by the system
of the present invention; 15 FIG 6 is a diagramdepicting the
nessage flow and call states within a cellular radi o subscriber station
produci ng data used in the systemof the present invention; FIG 7 is a

bl ock diagramof a cellular radio 20 s@bscriber station illustrating
the construction and arrangenent of conponents in accordance wth the
system of the present invention; and FIG 8 is a block diagramillustrating

programi ng and 8¥Pa Redtact Rogheraehefeysthm scquranpeseft the radio
i nvention. DETA bERAWESER PEAM ! @iHd NG fd Sto 0 ¥i&S dall hessdi Sany
illustrated a conventi.onal c%llular radio co i cation_system.of the 30
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of radio bandwidth is proportional to the duration of

the period of that occupancy, i.e., measured in

fractions of a minute, and this charge applies whether

a call is made from the mobile station or received by

10 a mobile station. The additional increment of charge
for a mobile station call wvaries on a case by case
basis and may include one or more of the following
circumstances: '

(a) if a call is made directly to a destination

15 by the cellular subscriber station and that destination
is outside the normal calling area of the cellular
system, a charge is made based upon the destination
number, the duration of the call and the time of the
call; _

20 (b) 4if a call is made through a long distance
carrier, a call to the long distance carrier service
node is charged first and then an additional charge for
service of the long distance call is made by either
direct billing to the mobile station or by a charge to

25 a separate credit card account, depending upon the
arrangements made with the cellular operator;

(c) 1if a call is made through an operator, the
cost of the charge may not be known since the
destination number is not available within the messages

30 exchanged by the switching system. In the event the
call is a collect call, the charge may not be known and
may be even zero if accepted by the called party.

The system of the present invention does not
contemplate the details of cellular radio telephone

35 charging methods; however, by means of certain examples



-6- it should be clearly understood that in practice, the nunber of cells
w Il be much larger. Associated with and | ocated within each of the cells
Cl-Cl0 is a base station designated as a 5 correspondi ng one of a
plurality of base stations Bl- B10. Each of the base stations Bl-Bl10
includes a transmtter, a receiver, and b&ls®- station controller as are well
known in the art. In FIG 1, the base stations B1-B10 are illustratively
| ocated at the 10 center of each of the cells Cl1-Cl10, respectively, and
are equi pped wi tPeekai t@ ridenty bheesennegi@seearty hs opdmper, the

configurations Ocﬁui\aﬁ;%hubﬂr th%dicﬁlq)’?érﬁintﬁé"etﬂﬁéeoﬁt EhieO@:%lﬁl'a%lQ:éXﬁy be
| ocat ed near the ferlghery or otherw Fgwaflé%§ﬁ1the centers of the cells

Cl- C10 15 an¥LRRGRFRI uRfnafle PRETR 3 t FaH@ o LEIFRIDS t her
omi - di recti onal tyapgingreechahghéy. Therefore, the representation of the

cel lular rgdio systeanLiEéG%he process by which a call is terminated

to a cellular subscriber station, it must go through a

sequence comprising a plurality of different call

states. The implementation of such call states, the

transitions  therebetween, and the terminology

10 designating such call states may vary depénding upon

different manufacturers, their products and models.

However, certain call subscriber statibn_states-within

the particular scope of the present invention can be
generalized as follows: |

15 (a) idle state - A call is neither made nor

received on the mobile radio subscriber station

therefore the mobile station is available for either

‘originating or terminating new call.

(b) seized state - The mobile radio subscriber

20 station has communicated with the base station and has

been granted the opportunity to send a message to the

base station. This message can either be a page

response, if a call is being terminated to the mobile

station, or a call origination message if the mobile

25 = station is seeking to originate a call. A page

response herein refers to a response to a page message

broadcast by the base station that an incoming call has

been placed to the mobile station and the mobile

station is being sought for termination of that call.

30 (c) waiting for connection state - after either

a call origination message or a response to paging

message from a mobile station has been successfully

sent to the base station, the mobile station is then

waiting for a response from the base station. The

35 response from the base station in the normal case can



1 is for purposes of illustration only and is not intended as a
limtation on t he possi bl e 20 | npl enment ati ons of a nobile radio

t el econmuni cati on systemw thin which the accounting and billing system of
the present invention may be inplenented. Wth continuing reference to FIG
1, a plurality of nobile stations ML-M0 n&¥-be found within the cells 25
Cl-Cl10. Again, only 10 nobile stations are shown in FIG 1, but it should
be understood that the actual nunber of nobile stations will be nuch |arger
in practice and Rel fithoEr R BPNeFeiespage X IhaTkRPEledde fae8529%¢t i ons.
Moreover, while gagf ehetd8stDiat BoBbarty Wallled byMih¥l fobiyebstaousd in
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send the acknowledge message. In either case, the call
moves into the conversation state.
(d) conversation state - The destination party
.has answered or the mobile station has answered,
10 therefore the mobile station is in communication with
the destination party. During this state, a release
message, if a user so intends, can be sent to the base
station to terminate the call.
(e) release state - After a terminate message
15 from a mobile station has been successfully sent to the
base station, the mobile station remains in this state.
An acknowledge message from the base station will
change the call state from release to idle.
The system of the present invention illustrates
20 how and when the key elements of telephone charging are
obtained and processed to provide extended capability
within a mobile subscriber station. Through the
examples set forth below, the present invention will be
illustrated by means of some typical cases of telephone
25 call charging including the manner in which the
necessary information to implement such chargihg is
obtained. However, the present invention is not
limited to the call cases presented in the following
examples}
30 ' In one method, a call log comprising a collection
of information necessary to calculate the charging for
a call is obtained through implementation of the
present invention within a mobile subscriber station.
Although this method does not supply all of the key
35 elements of a telephone call charging system, the



-7- to adjacent cell or neighboring cell, and even fromone cellular radio
system served by a nobile switching center (MSC) to anot her such system al
the while receiving and placing calls both within the cellular 5 system
as well as to and fromthe public switched tel ecommuni cati ons network
(PSTN). Each of the nobile stations M-MG3s capable of initiating or
receiving a tel ephone call through one or nore of the base stations Bl-B10

in a nobile switchin cent VBC) . A o tching center

(MBO) is connec“t‘eetc}"“%} %‘Hﬂ%‘?ﬁ‘%’a"t‘fgﬂ %Fﬁ%é‘,ie_ﬁ. 8’9? ngIé@M‘Fé' EROFEES he

illustrative basef sthei anveldtiBh) iinten ,t e feoklepuband secord aelcgifione

network (PSTN) (f§% ﬁf%ﬁ%g gﬂeng*fléagt;k§§ﬁ networ k whi ch may i ncl ude an
i gi S

i ntegrated 15 ervices net Wor TSDN) facility. The relevant
connecti ons between tTee medisigraswi depingedermer FI®SCR ;antlinstbatess@at i ons

B1-B10, org betwegfy, \éﬁew fé%th’El{Q OELn' %cha%eu%%tr %%@'ﬁtaq'e)a ghown

in FIG 1 but are ose o dinary skill in art.
Simlarly, it i|sdessinrhdAR Fbm#ﬁﬁluﬂéinﬁ e e station’ 1nteracts

with the base station for the call. As depicted in

FIG. 3, a destination number is captured and collected
-within the mobile station as indicated by item 11. The

10 start time of the call is obtained as indicated in item
12. The internal clock of the mobile station is used

to obtain the call timing information and, when a call
becomes idle as indicated in item 13, the duration of

the call is calculated within the mobile station by

15 processing in accordance with the present invention.
The type of call, the destination number, and the time

of the call including date and duration of the call is
stored in the memory of the mobile station for later
processing. In the present sequence of operation, the

20 definition of a duration of a call is not limited to
the period from the conversation state to the idle

state as depicted in FIG. 3. Rather, it can be
flexibly defined and calculated in accordance with an
algorithm which matches the charging method of the

25 service provider such as the mobile station operator.
As depicted in FIG. 4, an incoming call is

similarly measured as illustrated by a simple incoming

call case in which a far end party has dialed a mobile
station equipped with the system of the present

30 invention and has addressed that station. The mobile
station thereafter interacts with the base station of

a call upon a user answering an incoming call. As
depicted in FIG. 4, the calling party's number is not
available since the mobile station has not dialed the

35 call. However, the start time of a call is obtained as



one nobile swtching center in the cellular radio systemand to connect
each -addi tional nobile switching center to a different group of base
stations and to other nobile switching centers via cable or radio 25

| i nks. Each of the cells Cl-Cl10 is allocated a plurality of voice or speech
channel s and at | east one access or contrel3€hannel, such as a forward
control channel (FOCC). The control channel is used to control or 30

- supervise the operation of the nobile station by neans of information sent
and received froirdberedimt sitemi2drr eFheo inkexpadageack ebnihe|mekile

adm ni strati on ngesegss Yt lkBaatecbbihdn BAdi @aINStaMiME iTF¥rmdtion

accordance i th nisfy estaplighed sbt | Lerace g5\ oo standers,, such
| S-54B, the standheddueatdion tcff tisd | chBr Dpetaliabatedadly athevmobiilar e
_hereby 5 station's processing in accordance with the present
invention. The type of call, the time of the call,
including date and duration of the call, is stored in
the memory of the mobile station for subsequent
processing. ' In the present sequence of operations, the
10 duration of a call is not limited to the period from
the conversation state to the idle state as depicted in
the figure. It can be flexibly defined to match the
charging method with that provided by the operator of
the mobile cellular radio system. In the present
15 method, the embodiment of the invention illustrated is
that of a call log which consists of the type of call,
the connected party's number, the duration of the call,
the time of the call, or any combination of those items
which can be collected by a mobile station and stored
20 within its memory.

' In accordance with an alternative method of
operation, due to the fact that the connected party's
number is not available with the first method and under
certain circumstances, if a call is an incoming call to

25 the mobile station,  the invention contemplates the
capability of the base station supplying the connected
party's number to the mobile station within the context
of a message. Depending upon the implementation of the
base station, the connected party's number is not

30 stored, but rather, transmitted to the base station as
part of the standard message protocol. As contemplated
within EIA/TIA 553, the analog air interface message
standard, such information could be included within
such protocol. Similarly, in IS-54B, the calling party

35 number functionality specified in paragraph



i ncorporated by reference herein. Wil e these standards govern North
Anerican operations, simlar 5 st andards govern ot her geographi c areas
t hroughout the world. The information exchanged bet ween base stations and
nobil e stations via nmessages, may include incomng call signals, outgoing
call signals, paging signals, paging respohe signals, |ocation

regi stration signals, 10 voi ce channel assignnents, maintenance

i nstructions, handoff instructions as the nobile station travels out of the
radi o coverage o -3n8é -dePl-2add 4 nt 81t heP3Rli 0 3dovePige BRCBnotHANIRXE  as

MBLL as Oager addbht@ﬂ@PaEE%WStﬁktingorﬁal}gﬁgsuﬁafeﬁ gﬁﬁhbéﬁ P&y Y be f
nunbers, tinme infor ion, and the like e ed in the systemo
the present i nvEﬁ?FﬁW?‘tteg'?'ﬁ?é' t@&n?’raﬁle S(Frat\}(ﬂnc?%ﬁé}ﬁ]éﬁ‘%’]rf%/ FRTER in
ei t her anal og oraddgilienhcevdeadl ableonivmatapburberaant basedidhdim wiehe
est abl i shed i ndusgtcr an . Ref | ne FI

there is s%omn aﬁEFﬁﬁégtrg@%&%nﬁﬁ%%k dia&?gﬁ?dé%%%%?ﬁ aé%%égrsté%T%%rlol
in radi o comuni txanemikisiiona nobl| e be at isglezdy msansanf pttdralink

over which nessaggs d93n2i fry within the base station to implement the
charging system in accordance with the present
invention for individual subscribers who need such

10 functionality.
In the case of an outgoing call, as depicted in
FIG. 5, there is depicted a call case that a mobile
station has dialed an operator or a long distance
carrier service station and requested to dial a
15 destination number. The operator or long distance
carrier service station has then dialed the destination
number and connected the call to the mobile station.
In such a case, FIG. 5 shows that the mobile station,
unless provided by dther means such as a message from
20 the base station, does not have the connected party's
number since the third party (the operator or long
distance carrier service station) has dialed the
destination number for the mobile station. As depicted
in the diagram of FIG.-S, the remote connected party's
25 number can still be collected by the mobile station as
indicated at item 31. The start time of the call is
obtained with the mobile station as indicated in item
32. The internal clock of the mobile station is used
to record the time of the call. As shown in item 33,
30 the connected party's number can be sent to the mobile
station and since the first connected party's number
has been obtained within the mobile station, the
information may not be mandated or may not be used.
However, since the base station does not know if the
35 user of the mobile station would request a different



exchanged. The base station 101 nay be simlar to any 25 one of the
base stations B1-Bl10 illustrated in FIG 1, while the nobile station 102
may be simlar to any one of the nobile stations ML-MLO illustrated in FIG
1. The nobile station 102 receives and transmts nessages 103 to and from
the base station 101 in the course of 30 -15-setting up voice channels
between the two so that comruni cation can occur while the nobile station
102 is noved fromone location tg the other within the cellular radio
network with whi ERSEENAELEBNNURREY | nthERBAR | e haF§BVEEE2L 10 eptRne

call within 35 peréoﬁﬁéiUbﬂrtﬁi@%cﬁlﬂ&it@aﬂﬁﬂﬁﬁ}ﬁ,atﬂm i ed tkattDhs i dg of
-9 - two parts, a_charge for the o¢! nc f. the r dIO bandw dt h duri ng
the time of the BEPA GHEoaRyoRAGS FonaPocERIde ROt T A S 1
out side the normal seWhene wheaopbraluemed:dnnmts adi mesyspantyi tto nthe
whi ch the gall iﬁoﬁ?%% sE$€i8H?rQﬁé“%oﬁﬁéé@C&HBQQB& is sent to the
mobile station as indicated with item 34. In addition,
the connected party's number is sent to the mobile
station as indicated in item 35. This information is
used and stored in the mobile station as part of the
10 call log. _
When a call again becomes idle, as indicated at
item 36, the duration of the call is then calculated.
In this type of call, the connected parties' number,
the time of the call and the duration of the call are
15 stored in the memory of the mobile station for later
processing in accordance with the system of the present
invention. In the present sequence of operation, the
definition of a duration of a call is not limited to
the period from the conversation state to the idle
20 state as depicted in the diagram. Rather, it is
- flexibly defined to match the charging method of the
service provider provided by the operator of the
cellular radio system involved.
Further, with reference to the diagram of FIG. 6,
25 an incoming call case is illustrated in which an
incoming call to a mobile station has been delivered,
the mobile station has answered the incoming call and
the far end party was an operator who was transferring
a collect call to the mobile station. As depicted in
30 the diagram of FIG. 6, the calling party's number is
not available in the early stage of the call since the
mobile station has not dialed the call. However, the
destination number can be supplied to the base station
as indicated in item 42. The start time of the call
35 can be obtained as indicated in item 41 and an internal



of radio bandw dth is proportional to the duration of the period of that
occupancy, i.e., neasured in fractions of a mnute, and this charge applies
whether a call is made fromthe nobile station or received by 10 a
nobil e station. The additional increnent of charge for a nobile station
call varies on a case by case basis and magérncl ude one or nore of the
follow ng circunstances: (a) if acall is made directly to a destination 15"
by the cellular subscriber station and that destination is outside the

normal calling acd®a o©fie the | ubhileysttahian char gead hadefifentd apdn the
destination numbglimithe AMERLEEN Witk NeesBblbrantyt bid | (o PimbfiLatabhi 20

(b) if a call is nmade through a long distance carrier, a_call to the_long
di stance carrier TH&6%@ d& her qommpsted rRarEnirwehved Hadrheorall

ghﬁrge for Sﬁr_vi @gnl@ia the EQﬂgtdbfgi'@ﬁP%Hﬁ%ﬂeﬁai:dmdﬂldy t@lanisEertiedeehe
illing to the nohile stati,on or a charge to a separate credit
card accournt, deﬁ&‘HT nsouptc}'he t W@béﬁ?an%%%e Yy rratzzl’ghﬁﬁ' tsl‘?qqﬁ?cﬁ?flﬁ?gpeg

operator; party's number can then be supplied by the mobile

station as indicated in item 44. When a call becomes
~idle as indicated in item 45, the duration of the call
can be calculated by the mobile station. The type of

10 call, the connected parties' number, the time of the
call and the duration of the call is stored in the
memory of the mobile station for later processing in
accordance with the system of the present invention.
In the present sequence of operation, the definition of

15 a duration of a call is not limited to the peridd from
the conversation state to the idle state as depicted in
the diagram. It can be flexibly defined to match with
the charging method of the service provider such as the
operator of the mobile radio system within which the

20 present system is operated.

The present invention illustrates that a call log
which consists of the type of call, the connected
party's number, the duration of the call, the time of
call or any combination of the above can be collected

25 by a mobile station and stored within the memory of the
mobile station. The present invention also exhibits an
operational mode in which the connected party's number
is supplied by the base station, collected and
thereafter stored in the mobile station.

30 _ With respect to another method of practicing the
present invention, the diagram set forth in FIG. 7
illustrates that any subsequent call log information
can be supplied by a base station regardless of the
call cases. As depicted in FIG. 7, during a call the

35 mobile station changes its state from idle, to



(c) if acall is made through an operator, the cost of the charge may not
be known since the destination nunber is not available within the nessages
30 exchanged by the switching system |In the event the call is a
collect call, the charge nay not be known and rmay be even zero if accepted
by the called party. The system of the pré%%ﬁt I nventi on does not
contenplate the details of cellular radio tel ephone 35 char gi ng

met hods; however, by nmeans of tai I .- 105 t ol j f

t he connect ed paf’?ﬁ}ggrﬁ%ﬁb%?,argtﬁreb%ﬂ{]eﬁeqx%&?%?ﬁénc‘al ﬁlgﬁggéﬂeg?%dn(gg%jf %/he
call' as key el enshatesfin e tdingrame|dflEHG.r Aide tetepreri fshaki righe
techni que. ﬁscri Sg%ls?%f%%gtﬁﬁ@ PR WH M ca19akhn! $nbehdéNatd to a

cellular su 1on, It must go_ through a sequence conprisipng a
plurality of difPpeeesptcinyentignsintends ks Satnatibm bt 2Pt R at es,

the 5 call that include a starting state, a conversation
state and a final state. The present invention
includes the concept that any subset of call log
information can be supplied from a base station as
‘indicated in item 51 of FIG. 7. A subset of call
10 information includes, but is not limited to, data such
as the connected party's number, the duration of the
call, the time of the call, the type of call, and means
directly or indirectly translating these data into call
charging. 'Such call log information can be supplied by
i5 a base station on a per call basis, per specified
multi-call basis, periodically or any combination of
the above.
With respect to the contents of a call log as
contemplated within the present invention, it can
20 consist of date/time information, type of the call,
time of the call, the duration of the call, the
connected party's number and a delimiter on a record.
The actual format of a call log may vary in order to
optimize the usage of storage space within the memory
25 . of a subscriber station. However, the following
examples can be illustrated as information to be
contained within the contents of the call log:
(a) date delimiter - This information indicates
that a new day has started and a new date information
30 is immediately following. '
(b) date - This information immediately follows
a date delimiter which stores the month and day. In
this manner, this information could be stored in 2
bytes. In a less compact manner such information could
35 be stored in up to 9 bytes.



transitions t her ebet ween, and the termnology 10 desi gnati ng
such call states nmay vary dependi ng upon different manufacturers, their
products and nodels. However, certain call subscriber station states within
the particul ar scope of the present invention can be generalized as

follows: 15 (a) idle state - A €n8t is neither nmade nor received
on the nobile radi o subscriber station therefore the nobile station is
avai lable for either originating or termnating new call. (b) seized state

- The nobile radi o substri ball2orecordt fdlgmiter commThigatitfaymatior base

station and has bgafcgtant edatha QRRFAYE ¥ [AINEND A HES Kk tax dheg base
station. Thi s nessagﬁ can either be a page_response, |%Ea_ca1 #%g%ﬁglng

terminated to t hd8nfobtre skergtdh, o &bheal FnbPryrRaPPont
nobi |l e 25 st @bl dBwhagseeking to originate a call. A page response

AORE TN I RS Rl T A S

station is bei ngaseadit ferordrdehitivarodnfihatorakl the length of the
record of the call log. A byte can be reserved for
this information, however, such a reservation can be
changed depending upon the particular implementation.

10 (e) type of call - The type of call can be
incoming or outgoing and can be répresented by one bit.

() start time of the call - The start time of
the call may be stored in 2 bytes.
(g) end time of the call - The end time of the

15 call may be stored in 2 bytes.

. (h) duration of the call - Duration of the call
in terms of 4 second increments can be stored in 2
bytes.

(i) connected party's number - The full length or

20 part of the comnected party's number can be stored.
More than one connected party can also be accommodated
and, if a connecting party's number is not available,
it will be indicated as such. A byte carries two
digits of information. ‘

25 A call log may be stored in non-volatile memory
within the mobile station such as a random access
memory (RAM) having a specific battery backup. The
contents of this RAM memory will be maintained until a
specific program in the processor of the mobile station

30 erases it. The memory used to store call 1log
information in a mobile subscriber station in
accordance with the invention may include memory space
already incorporated into the station for other

_purposes or memory added specifically for purposes of

35 call logging. The existing processor(s) within a



30 (c) waiting for connection state - after either a cal
origination nessage or a response to pagi ng nessage froma nobile station
has been successfully sent to the base station, the nobile station is then
waiting for a response fromthe base station. The 35 response from
the base station in the nornmal case can -1%e either a connect nmessage or
an acknow edge nessage. When the destination party called by the nobile
station answers the call, the base station wnl&ysend a conpect nessage.

Wien the base st3PIFEIRAT 3N TBYhPEeEe8d1lly PRRITER &P (RF
nmessage, the basehétddtdrcolildcetsivig g cadlandvne agel rm:&m funhcad itdres

The test  naton Br GFREE SCuErRduse t FBormsiite 4FR 1 6 hak AR 10

therefore the noim¥ensianion is in conmunication with the destination
EZ:‘E yioD;JLEe”gatsgi S StRLPerRih§ ABRE EBSHIES: g&,§ thelfliss UL Y D150 be

diagram illustrating that an external call log data

retrieving module constructed in accordance with the

present invention which may be connected directly to

the mobile station. As shown, a mobile station 61 is

10 connected to an external device 62 with a series of

command messages 63 and response messages 64 to

facilitate .communication between the two units. An

external device indicated at item 62 sends a command to

a mobile station as indicated at item 61. The commands

15 indicated in item 63 include, but are not limited to:

(a) activate call log - This is a command for an
external device to start an activity of call logging in
the mobile station. Upon receiving this command, the
mobile station responds with an acknowledge and starts

20 recording a call log. |

(b) deactivate call log - This is a command for
an external device to stop the activity of call logging
in the mobile station. Upon receiving this command,
the mobile station responds with an acknowledge and

25 . stops recording the call log.

(c) print_call log - This is a command for an
external device to request the printed call log
information from the mobile station. Upon receiving
this command, the mobile station responds with an

30 acknowledge and starts transmitting the stored call
log.

(d) erase call log - This is a command for an
external device to request an erase of the collected
call log information from the mobile station. Upon

35 receiving this command, the mobile station responds



station to term

nate the call. (e) release state - After a termnate

nessage 15 froma nobile station has been successfully sent to the base

station, the nobile station remains in this state.

An acknow edge nessage

fromthe base station will change the call state fromrelease to idle. The

system of the present invention illustrateg020 how and when the key

el ements of tel ephone charging are obtai ned and processed to provide

ext ended capabilit¥ within a nobile subscriber station. ‘Thr ough, t he

exanpl es set for WitHel Ay, atcﬁéloy#@éaﬁt 3ng eRERERSwIYHE b%oPFP{}EFr&fedt]B?

means of sone typtegkdceaatd abgt.el ephone 25 call charging including
rgi ng

th which, th i to ipnl t h ch
o obtained. | Howevdf)  ERE medt OF GRhti OfS s B 113 HOPBERe
call cases preseﬁumjan1e*mefna}odengcexmmﬂspecfxy the 1enguh(nﬁahhehod
h%hﬂ%c%e‘&o a%‘iéz" %ﬁiélf Q{]Mé Ut SEEESHR dhe O %f‘i cyLate

a call |oggconpr
t he charglng for

call rou i npl'ementation o

i nventi on wnthlnoé mﬁﬁIWPQ&k%c$F%%%°%tat pen receiving this COmmandu

the mobile station responds with an acknowledge and

stores the specified number of digits in a call log.

10

15

20

25

30

35

(f) set date and time - This is a command for an
external device to change the date and time information
of a mobile station. This date and time information is
exclusively used for call logging. Upon receiving this
command, the mobile station responds with an
acknowledge and stores the specific date and time.

(g) master command - This is a command for an
external device to request a series of commands from a
mobile station. The series of commands include:
deactivate call 1log, print call log, wait until
printing completed, erase call log and activate call
log. The mobile: station can send a response as
indicated in item 64. This response includes, but is
not limited to, aﬁ acknowledge of each of the commands
and the record of the call log include the end of the
call log information.

As can be seen in the aforesaid description, the
system of the present invention implements the
collection and use of call log information within a
portable radio subscriber station in accordance with
the system of the present invention. This information
can greatly facilitate the billing practices with
respect to the rental of such subscriber stations or
many other different applications.

It is believed that the operation and construction
of the present invention will be apparent from the
foregoing description and, while the method and

€ present



Al t hough this method does not supply all of the key 35 el ements of a

t el ephone call charging system the -12- nethod substantially includes
one of the key concepts of the invention, i.e., to collect and record a
call log within the nobile station. The diagramdepicted in FIG 3,
illustrates a 5 sinple outgoing call €&ke in which a user has dialed a
destination nunber and the nobile station interacts with the base station
for the call. As depicted.in FIG_3, a destination nunpber is captured and
col | ect ed wi t hi nBPRRTHeES | Thaymansh describedatiegd byept eRrractapizad as
sltart( t:crrehof tBpleﬁﬁélpféf&k&@d,n%bﬁwwdih@@ig&hiahd ltnﬁmi_lfzi_.camgn%swtrﬁwal
clock of the nobjle station is used.to ohtain the ti.m ng i nformation
and, when a cal ILBeE‘S SEBSFElH‘Swil BBk gt?pl"’ﬁtﬁltn@mc}%?m the (ﬁ%?lérflitor?rbé t he
call is cal cul at sdopet lofh the nowdntikiratasndefihed inptheeslipwing
accor dancesvvi th Etﬁgi%gsent i nvention.



The type of call, the destination nunber, and the tine of the call

I ncl udi ng date and duration of the call is stored in the nenory of the
nobi | e ﬂﬂ" j"ll I"u "ﬂ“ processing. In the present sequence of operation,
t he 20 a duration of a call is not limted to the period

fromthe conversation state to the idle st28e as depicted in FIG 3.
Rather, it can be flexibly defined and cal cul ated in accordance with an

algorlthn1mh|ch mat ches the chargi ng nethod of the 25 service provider
such as the m)blwmg@ﬁ As depicted in FIG 4, an inconing
call is simlarly measured as il lustrated by a sinple incomng call case in
which a far end party has Ile station _equipped with the system
of the present 30 1t nve f"t?%%ﬁ’?ild ‘?fgspﬁ‘a Wé%ggdat ﬂcaafﬂgt ??oﬁ'.:"ti"f‘ﬁle bil e
station ther eaftmobhmeeraubscmbért hstattensttdi dpe ofopexatted upoitla wser

answer i ng an |n08g}gg}ggl lrad g}%)t &ed Iatq'd[q&l:ﬁ, ﬁo t%alﬂ) gs?a(rat%%s

nunber is Mot aval e since |fe station di'a _
call. However, chélectrtdinformasion iy ¢haxﬂnngnéqra§he use of said

mobile subscriber station during a limited period of
‘time, said method comprising:
detecting the beginning and end of a call to
10 which said mobile subscribexr station is a party;
calculating the length of said call;
storing within a non-volatile memory located
within said subscriber station the date and length of
said call; and
15 subsequently retrieving said stored
information and calculating a charge for the use of
said subscriber station with respect to the users
participation in said call, said retrieving step
further comprising the steps of:
20 connecting said mobile subscriber
station to a call log data retrieving module;

_ sending command messages from said call
log data retrieving module to said subscriber station
to extract said call log data; and

25 - downloading said call log data into said
call log data retrieving module.

2. A method of producing a call log within a
mobile subscriber station to be operated with a
30 cellular radio system, said call log to be used to
collect information for charging for the use of said
mobile subscriber station during a limited period of

time as set forth in claim 1, which also includes:

This Sheet Has Been Re
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-13- indicated at item 21. The internal clock of the nobile station is used
to ?Mmml""ﬂm]umr m ng i nformati on and when a call becones idle as
i ndi , the duration of the call is calculated by the nobile

*

5 sfat?od’ssprdcessing in accordance with the present invention. The
type of call, the tinme of the call, inclu3g date and duration of the
call, is stored in the nenory of the nobile station for subsequent
processing. - In the present sequence of operations, the 10 duration of a
call is not limted to thecRRENBANGr Shet MAmkaR @ athenoshare PEF AT dl e

state as depict eghi Bn! safd OBoBi1bl SebLibeLXidiatide] | wad (confidded he
charging nethod with that, roviied bé the operator of the nobile cellular
radio system  PWFiRE pRridefitlis and ppihod, the enbodi ment of the

invention illustrated is tbhabrihgawtthhin | egidiicrh-vexdretidtes nefmdihe dgdok of
call, the gonnected, party.s nunber h r.atio n call, the time of
the call, or anycéBﬁﬁFﬁétPBWQSF ?ﬁsséuﬁﬁg§gg t Qe%&léwal'

3. A method of producing a call log within a
‘mobile subscriber station to be operated with a
cellular radio system, said call log to be used to
10 collect information for charging for the use of said
mobile subscriber station during a limited period of
time as set forth in claim 2 wherein said'capturing

step includes:
monitoring the digits of the number of a

15 called party entered into said mobile subscriber
station.
4. A method of producing a call log within a

mobile subscriber station to be operated with a

20 cellular radio system, said call log to be used to
collect information for charging for the use of said
mobile subscriber station during a limited period of
time as set forth in claim 2 wherein said capturing
step includes:

25 receiving a message on the air interface
between said mobile subscriber station and a base
station with which it is in communication, wherein said
message contains the digits. of the number of a
connected party; and

30 extracting the digits of said connected party
number from said received message.

5. A method of producing a call log within a

mobile subscriber station to be operated with a
35 cellular radio system, said call log to be used to

-
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whi ch tambe—ecollected by a nobile station and stored 20 wthinits

Menor . dance with an alternative nethod of operation, due to the
fact ﬂ’")’jﬂﬁ]&ﬂ,ﬂ!ﬂmﬂ "party's nunber is not available with the first

met hod #an &HiMl n circunmstances, if a call is an incomng call to 25
the nobile station, the invention contem®4%tes the capability of the base
station supplying the connected party's nunber to the nobile station within

t he context of a nessage. Dependi.ng upon the inplepentation of the hase
station, the corfetieatpipfpraatirhefars charsga fo%tglf‘%d‘,lsﬁuf’fr ﬁa&g

transmtted to tfSpDRECslbAbIrdBeds staltiol duieing aadaidigedspesipdotafcol .
As contenplated within EI A/ TIA 553, .t he.anal | r_interface nessage
standard, such ihBFnaEi ﬁ?%oﬁ?ﬁé%elpnﬁlﬁ&gﬂ%%?ﬁeﬁﬁcﬁaﬁ otc(?c?(ﬁ):lu.xq"ng
Simlarly, in | SebdB, ihbdkudakki ng party 35 nunber functionality
specified 5 in paragraphrecei&fﬁg standard message protocol data from
a telephone operator over the air interface between
said mobile subscriber station and a base station with
_which it is in communication, wherein said data
contains the digits of the number of a connected party.
10
6. A method of producing a call log within a
mobile subscriber station to be operated with a
cellular radio system, said call log to be used to
collect information for charging for the use of said
15 mobile subscriber station during a limited period of
time as set forth in claim 1 in which said step of
calculating a charge includes processing'data including
said start time and said end time by utilizing an
algorithm that is the same as that used by the cellular
20 system operator which completed said call to said
mobile station in order to render charges from said
call log consistent with those rendered by said
operator. '

25 . 7. A method of producing a call log within a
mobile subscriber station to be operated with a
cellular radio system, said call log to be used to
collect information for charging for the use of said
mobile subscriber station during a limited period of

30 time as set forth in claim 1 in which said call log
includes for each call logged data stored in said
memory defining a date delimiter, a date, a call record
delimiter and call defining information.

This Sheet Has Been Replaced
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3.7.3. 32T on page 34 of such standard contenplates that a
cal ling be transmtted by the base station to the nobile
station a |l e for capture and use within the 5 pr esent
invention» ¢ LTHis® cdlling party nunber transm ssion may be
selected as an optional functionality weBhin the base station to

I npl ement the charging systemin accordance with the present invention for

i ndi vi dual subscri bers who need such 10 f yncti onal In t case of
an outgoing call, as depi cfed™®rhetd cotsprodcng %eﬁ?iﬁe&og Mt rk'rel'ucrélsﬁ t hat

a nobil e station nltasi I alsﬁdasafrmw atgatdiorn tengbei sbpemtealr rwethseavi ce
station and reques d to di al destlgatl

e erator
or | ong distance <& s’é?gf'8e Sgtsgﬁnbn FAY tﬁggadl acf%d£?h des?él)(#l)a |80n
nunber and connecioédletdte taformatidm fiobi cbaggangofon thrickee efseaifli G 5

shows that ¢he ”%ﬂlﬁhét%&ﬁg&lw eS8aPL8Y! éﬁﬁllﬁg\/%{ hefm{ B SpsrsBaassa

nmessage from 20 ase station, does not he connected .party's
nunber since the tifer @spsety LorhE dBeehabR Brwhergin 'said Call defining

information includes the type of call, the length of
~the call and the connected parties number.

10 9. A method of producing a call log within a
mobile subscriber station to be operated with a
cellular radio system, said call log to be used to
collect information for charging for the use of said
mobile subscriber station during a limited period of

15 time as set forth in claim 1 in which said command
messages sent from said call log data retrieving module
to said subscriber station include print call log to
extract said call log data, and erase call log to clear
the memory in said subscriber station to begin a new

20 call log.

10. A system for producing a call log within a
mobile subscriber station to be operated with a
cellular radio system, said call log to be used to
25 collect information for charging for the use of said
mobile subscriber station during a limited period of
time, said system comprising:
means for detecting the beginning and end of
a call to which said mobile subscriber station is a
30 party; '
means for calculating the length of said
call; _
means for storing within a non-volatile
memory located within said subscriber station the date
35 and length of said call; and

I
e
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di st ance carn
nobi | e

party'
|nd|cated at |te

cted in the diagramof FIG 5, the renpote connected
an still be collected by the nobile station as
n131 The start tinme of the call is obtained with the

Hme station) has dial ed the destination nunber for the

nmobil e station as indicated in item 32. Thesi-nternal clock of the nobile

station is used

to record the tinme of the call. As shown in item 33, 30

t he connected party's nunber can be sent to the nobile station and since

the first connec
station, the inf
si nce the base s
station would re
conversation to
this rressagse to

ted party' sneamoeﬁorhagbbequenblmir@mlrmvitnmaai@l sored
G {5 AR4 EQl ?_Q@,Eﬁ@ Yy Gﬁé(rg fB?: i u V"S‘fer

t at l1on does not know i
sulscordhbent statign d‘@stth naﬁﬁ@ﬁcmrﬁb@r the ougﬁrﬁhe

wﬁ@i@a@ioﬁ hercopagdt e€aPR] t said e redsa eStidlg OReBRY Send
tgl e station regardless.
rther comprising:

means for <connecting said mobile

subscriber station to a call log data retrieving

~module;

10

15

20

25

30

means for sending command messages from
said call log data retrieving module to said subscriber
station to extract said call log data; and
' means for downloading said call log data
into said call log data retrieving module.

11. A system for producing a call log within a
mobile subscriber station to be operated with a
cellular radio system, said call log to be used to
collect information for charging for the use of said
mobile subscriber station during a limited period of
time as set forth in claim 10, which also includes:

means for capturing the number of the other
party to which said mobile subscriber station was
connected during said call; and

means for storing within said non-volatile
memory said captured number for subsequent retrieval.

12. A system for producing a call log within a
mobile subscriber station to be operated with a
cellular radio system, said call log to be used to
collect information for_charging for the use of said
mobile subscriber station during a limited period of
time as set forth in claim 11 wherein said means for

capturing includes:

/
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~,

When th ; ts a new party to the 5 nobil e station, the

connect ness ' to the nobile station as indicated with item34. In
addi ti ﬁ)ﬂm“ TmhMﬁ party's nunber is sent to the nobile station as
i ndi ca A : . *lhis information is used and stored in the nobile

stationfas part of the 10 call log. Waem-a call again becones idle, as
indicated at item 36, the duration of the call is then calculated. In this
type of call, the connected parties' nunber, the time of the call and the

duration of the call are 1Beans Eovreehitoning mheodigdtst Aé bbeimemsention
for later procesgeng tB13e@0HARGL Hirlktdd 8 nts RN P indiie 'R riber

I nvention. In the present sejuenCe of operation, the definition of a
duration of a caPFa@F3©Ret linmted to the period fromthe conversation state
to the idle 20 state as depicted in the diagram Rather, it is

[Lext bl ggft ped (o maich bhe chasalng. Toihedsole e sgivice madder,
with reference tmoblidedi agbaordbelrl GstGtion to be operated with a
cellular radio system, said call log to be used to
collect information for charging for the use of said
mobile subscriber station during a limited period of
10 - time as set forth in claim 11 wherein said means for
capturing includes:
means for receiving a'nessage on the air
interface between said mobile subscriber station and a
base station with which it is in communication, wherein
15 said message contains the digits of the number of a
connected party; and _
means for extracting the digits of =said
connected party number from said received message.

20 14. A system for prdducing a call log within a
mobile subscriber station to be operated with a
cellular radio system, said call log to be used to
collect information for charging for the use of said
mobile subscriber station during a limited period of

25  time as set forth in claim 11 wherein said means for
capturing includes:

means for receiving standard message protocol
data from a telephone operator over the air interface
between said mobile subscriber station and a base

30 station with which it is in communication, wherein said
data contains the digits of the number of a connected
party.

15. A system for producing a call log within a
35 mobile subscriber station to be operated with a
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25 —amincom ng call case is illustrated in which an inconing call to a

nobi lT “m“l“)m‘mmﬂm del i vered, the npbile station has answered the
mcom‘” ar end party was an ,oper at or who was transferring a

col | ect* cal | tto"tht rbbile station. As degl cted in 30 t he di agram of
FIG 6, the calling party's nunmber is nol &Vailable in the early stage of
the call since the nobile station has not dialed the caII Hovvever t he

destlnatlon nunbercnbes lied to the base atlo d nitem
42. The start tigftid "’llheri“ggg gystem, {2} Eigl A&t as |n edé |£r1 item

4|1I atnd an interrllect lnfetmakiol foe wbbirbdngt ficrrtlies mdozﬁ osatéect
a imng nmatter th res o] t T oplrer
connect ed party“?cfic(f\tg‘:%/e%f‘1 ge Jrﬁéee%a #Qg#ﬁgghﬁgﬁpards?ﬂ%ﬁ.&egﬁféﬁgrgtjh'or
has transferred time &s set:alftbrtlm imechabn| 20sint VBAC S?h@ weagfqgfor

connect ed party’ &R neA8 LhePgheiAEPREES tndind e ¥ddessing data

including said start time and said end time by

utilizing an algorithm that is the same as that used by
the cellular system operator which completed said call
to said mobile station in order to render charges from

10 said call log consistent with those rendered by said
operator.

16. A system for producing a call log within a

mobile subscriber station to be operated with a

15 cellular radio system, said call log to be used to

collect information for charging for the use of said

mobile subscriber station during a limited period of

time as set forth in claim 10 in which said call log

includes for each call logged data stored in said

20 memory defining a date delimiter, a date, a call record
delimiter and call defining information.

17. A system for producing a call log within a
mobile subscriber station to be operated with a
25 " cellular radio system, said call log to be used to
collect information for charging for the use of said
mobile subscriber station during a limited period of
time as set forth in claim 16 wherein said call
defining information includes the type of call, the
30 length of the call and the connected parties number.

18. A system for producing a call log within a
mobile subscriber station to be operated with a
cellular radio system, said call log to be used to

35 collect information for charging for the use of said
Rep\aced
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station a d initem44. When a call becones idle as indicated in

i tem 45, gw‘”’ he call can be calculated by the nobile station.
The type o'f ”he connected parties' nunber, the time of the
call and the duratlon of*the call is stored in the menory of the nobile
station for |ater processing in accordance29+th the system of the present
invention. In the present sequence of operation, the definition of 15 a
duration of a call is not limted to the period fromthe conversation state

to the idle stat®@ohilgesubsayiben [etatben aduringcan lisitledkigsniakbiohed to
match wth the cRaml i IBHORoPEn! BA SAMESLET O GRLBUGLIP ddimaRg" at of

of the nobile radio systemw thin wh present systemis
operated. The pr BSERRIRH 2R oﬁF?‘l‘I‘iﬁ%@ fadd thegt dataaretrgvipg chodelri st s

of | It het th ype of cfabl sailde aupHeciing p@ttﬁéﬂlén][lﬂ?@@ﬁdgt Be-icher %,tglqn 1|Qi|f ttltfksrd -
ca e tine o or_any atiqn o e _above can_be col l'ecte

by a nobi I‘;é5 statl%{%ggﬁﬁ 50 e%a% 4 mﬁ?éi]fré‘lset ﬁ@iit)ﬂ)?getgt Qt¢¥". The
present inventiobhegl semody bin ssaibd opebatribar sbdeion Wi dedilte «aneect ed
party's number . o311 1og.
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is supplied by the base station, collected and thereafter stored in the
nobi |l e station. 30 Wth respect to another nethod of practicing
the present invention, the diagramset forth in FIG 7 illustrates that any
‘subsequent call log information can be supplied by a base station

regardl ess of the call cases. As depicted +30FI G 7, during a call the 35
nobile station changes its state from idle, to -17- conversation
and back to idl eCAkEi HOCHINGyINH CERLUIAR SUBSCRIBER STATIONS am of FIG 7
do not specify all the call states that ABSTRACTcle of a call can include,
the present invention Anéfﬁﬁﬁmtfbfxaawiéd%inb'%&Eﬁﬁheé ﬁéb@ié subsc@xaikLeJ:tha't

i ncl ude a startlng st ate, conversation state and fi1nal
present inventio tAhiPRdebL 9%k &nceptcehilany ]%"’lﬁidé?et Sb’ﬁ"—@&‘l It]ll%g keY

informati on can belempptsed ¢f omtaleatns at b@Dladgl N LEdLRat foht EMNBSL Of
FIG 7. ASSUbseéuggeéﬁgﬁt retrieval. Information about the connected
party's number (11), the time of the call (12) and the
duration of the call (13)are collected in real time and
. stored in a non-volatile memory. Such information is

selectively retrieved from the memory of the subscriber

10 station on command (63) and a bill for use of the
subscriber station calculated on the spot (by a mobile
station rental agency, for example).

Figure 5



ho. information includes, but is not limted to, data such as the

connected party's nunber, the duration of the call, the time of the call,
.the type of call, and neans directly or indirectly translating these data
into call charging. Such call log information can be supplied by 15 a

base station on a per call basis, per specified nmulti-call basis,
periodically or any conbination of the abojej Wth respect to the contents

of a call log as contenplated within the present invention, it can 20
consist of date/time information, type of the call, tine of the call, the
duration of the call, the connected party's nunber and a delimter on a
record. The actual format of a call log may vary in order to optimze the
usage of storage space within the nmenory 25 of a subscriber station.
However, the follow ng exanples can be illustrated as information to be
contained within the contents of the call log: (a) date delimter - This

I nformation indicates that a new day has s a new date information
30 is inmrediately follow ng.
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(b) date - This information inmediately follows a date delimter which
stores the nonth and day. In this manner, this information could be stored

in 2 bytes. In a |l ess conpact manner such information could 35 be
stored in up to 9 bytes. -18- (c) call record delimter - This
I nformation indicates that a record of a aIfI | og has been stored and the
| ength of the information is inmmediately o‘flgvm' ng. 5 (d) length
- This information imediately follows a call record delimter and stores
the length of the record of the call log. A byte can be reserved for this
I nformati on, however, such a reservation can be changed dependi ng upon the
particul ar inpl enentatjon—386 (e), . type of type of call
can be incom ng or ouﬁ%ﬁl\ng and can de repme”sent ed by one bit. %l(fz start
time of the call - The stirt tBASE of ——2, |~ MOBIE
- STATION STATION
FIG. 2
USER CALL STATES IN BASE FAR-END
ACTION MOBILE STATION STATION PARTY
IDLE
1"
ENTER __ /7 ____ |
DIGITS
l CALL INITIATION
PRESS
SEND KEY
<« DLE INDICATION
SE[ZED
CALL ORIGINATION _
WAITING FOR " INTERACTION
ANSWER e ..
ANSWERED
- CONNECT
12
CONVERSATION
TERMINATE TERMINATE .
RELEASE
-« ACKNOWLEDGE
13/lDlLE
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the call may be stored in 2 bytes. (g) end tinme of the call - The end tine

of the 15 call may be stored in 2 bytes. (h) duration of the call -
Duration of the call in terns of 4 second increnents can be stored in 2
bytes. (i) connected party's nunber - The full length or 20 part of the

connected party's nunber can be stored. MJ @fthan one connected party can
al so be accommpdated and, if a connecting party's nunber i.s not avail abl e,

it will be indicated as such: A byte carries two digits of information.
25 A call log my be stored in non-volatile nenory within the
‘nmobi | e station such as a random access nenory (RAM having a specific
battery backup. The contents of this RAM nenory will be maintained until
a specific programin the processor of the nobile station 30 er ases
it. The nenory used to store call log information in a nobile

subscri ber station in accordance with the invention may include nmenory
space already incorporated into the station for other
USER CALL STATES IN BASE FAR-END
ACTION MOBILE STATION STATION PARTY

IDLE

ANSWER

RESPONSE TO
PAGING

WAITING FOR
ANSWER

ACKNOWLEDGE
(CONNECT) ANSWERED

— \ >
CONVERSATION 21

TERMINATE
TERMINATE

RELEASE
ACKNGWLEDGE

99" IDLE

|
FIG. 4
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pur poses or nenory added specifically for purposes of 35 call I ogging.
The existing processor(s) wthina  -19- subscriber station may be
readily programed to performthe data collection, calculation and storage
functions in order to produce the call |og of the present invention. 5
Referring next to FIG 8, there is shown a ghgc diagramillustrating that
an external call log data retrieving nodul e conStructed in accordance with
the present invention which nay be connected directly to the nobile
station. As shown, a nobile station 61 is 10 connected to an external
device 62 with a series of command nessages 63 and response nessages

64 to facilitate commifiEtBati on beCAMESTATERENt wo uni tBASE  An ext erparLepbevi ce
i ndi cated at item 62 sA&GUGN a comveMGBILEOSTATIONDI | e StSTATION as i ndi caigyy at
item 61. The commands 15 indicated}in item 63 inc}jude, but are npot
limted to:

IDLE

| CALL INITIATION

1 IDLE INDICATION

SEIZED
CALL ORIGINATION

“WAITING FOR

ANSWER ANSWERED

BY OPERATOR

CONNECT ‘
N
32

_PARTY NUMB\ER
CONVERSATION 33

OPERATOR DIALS
AND CONNECTS. FAR-END PARTY

ANSWERED

4

CONNECT
N
34

PARTY NUMBER
. ) N
CONVERSATION 35

TERMINATE TERMINATE

RELEASE
ACKNOWLEDGE

-

36 IDLE
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(a) activate call log - This is a command for an external device to start

an activity of call logging in the nobile station. Upon receiving this
command, the nobile station responds with an acknow edge and starts 20
recording a call log. (b) deactivate call log - This is a conmand for an

external device to stop the activity of cd& lpflggging in the nobile station.
Upon receiving this command, the nobile station responds with an

acknow edge and 25 stops recording the call log. (c) print call log -
This is a command for an external device to request the printed caII Iog

information fromthe e stati QL PAR” receivin IS corrmam(rjF

nobi |l e station respon &gth an B”? gﬁ'\ow{ edge starts t tt| ng
the stored call | og. rase cafdPifq Nhis is 3 nd for xt er nal
device to request an er ase of the colllected call logjinformation ffomthe

nobi |l e station. Upon B5 recei vi r% this command] the nobile station
r esponds IDL :

” PAGING

SEIZED

ANSWER

RESPONSE TO
PAGING

WAITING FOR
ANSWER

ACKNOWLEDGE

(CONNECT) ANSWERED
N S

41

PARTY NUMBER
* S

42

CONVERSATION

OPERATOR
CONNECTS A PARTY..

< CONNECT
N

43

. PARTY “UMBER

<
44

CONVERSATION
TERMINATE TESMIATE

RELEASE
ACKNOWLEDGE

s

_IDLE

|
//
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-20- with an gcknow edge and erases the contents of the stored call |og.
(e) set format of call log - This is a command for an external device to
specify the length of the 5 connected party's nunber to be stored in
the call log of the nobile station. Upon rgggiging this conmand, the nobile
station responds with an acknowl edge and stores the specified nunber of
digits in acall log. (f) set date and tine - -This is a conmand for an 10
external device to change the date and tine information of a nobile
station. This date and tine information is exclusively used for call

| oggi ng. Upon receiving this conmand, the nobile station responds
with an acknow edge and stores the specific date and tine. 15 (9)
master command - This ¥¥Ra commuan€ALt STATES Ixt er nal B8Eice to requBsENdy
series of commands fr Q8N nobi | e MQRILE SBHION  The SHBPNes of conmiRBE

i ncl ude: deactivate call |og, print cail | log, wait umntil
IDLE
BY ANY MEANS,
A CALL GETS INTO
CONVERSATION STATE.
CONVERSATION
TERMINATE TERMINATE
RELEASE

-« ACKNOWLEDGE
CALL LOG

INFORMATION
\

o1

IDLE
FIG. 7
61~ 64 63 - L-62
MOBILE | —2 — \ | EXTERNAL
STATION COMMAND DEVICE
RESPONSE
FIG. & 5 « i & .
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3

Jobil e stat
i ncl udes, b
the record of the‘call ncl ude the end of the call |og information.
As can be seen in the aforesaid description;22he system of the present

E . . - e 0}
pri.ntkng CMH | og and activate call 20 log.  The ™S oYy
mgm(ﬂ sponse as indicated in item64. This response .
. ﬂm’!ﬂﬂw to, an acknow edge of each of the commands and
0Ck 25

I nvention inplenents the collection and use of call log information within

a portable radio subscriber station in accordance with the system of the
present invention. I 830 can greatly facilitate the

billing practices with respect to the rental of such subscriber stations
many other different applications. It is believed that the operatjion and

construction of the predent Pnwmathesh of | PrREUEIBG éht CrtbmlcRe WEhin a
foregoing descriphihehicanshbsdPiber REtiGR! h:ﬂ;%ré?@ﬁig wihin a mobile

.5 radio system, said call_'iog being ‘used to collect

information relating to charging for the use of said
mobile subscriber statién-said,method comprising:
detecting the beginning and end of a call to
which said mobile subéériber station is a party;
10 calculatingiﬁhe length of said call;
storing withiﬁ a non—volatile memory located
within said subscriber Staﬁion the date and length of
said call;
capturing over an air interface charging
15 information relating to at least one party of a call
- whenever the person in control of said mobile
subscriber station is responsible for charges relating
to said call, including charging information that
relates to other than an outgoing call by said mobile
20 subscriber station;
storing within said non-volatile memory said
at least one captured charging information for
subsequent retrieval; and
subsequently  retrieving said stored
25 information and calculating a charge for the use of
said subscriber station with respect to the users
participation in  said Call, said retrieving step
further comprising the steps of:
connecting said mobile subscriber
30 station to a call log data retrieving module;
sending command messages from said call
log data retrieving module to said subscriber station

to extract said call log data; and

or

I
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appar:atu

| bed has been characterized as being preferred,

obvi ousy yfications may be nade therein w thout departing
fromthH r@ﬂﬂl e of the invention as defined in the following 5

clains. * e

CLAIMED I S: 1. A net hod of producing a call 1og

Wi thin a nobile subscriber station operating23thin a nobile 5 radi o

system said call

| og being used to collect information relating to

charging for the use of said nobile subscriber station said nethod )
conpri sing: -detecting the begi nni dgvadgadingosaid call dedwrér iate mbile
subscri ber station_.L§,a Al Y 1Al culating the length of
said call; storingca?%h}%a;hﬁgﬁl3§F§Ffwgnﬁéﬁ§ﬁy | ocated within said
subscri ber station the date and | ength of said call;

5

10

15

20

25

30

2. The method of producing a call log within a
mobile subscriber station operating within a mobile
radio system of Claim 1, said call log being used to
collect information relating to charging for the use of
said mobile subscriber station wherein said capturing
step further includes: ‘

receiving a message on the air interface
between said mobile subscriber station and a base
station with which it is in communication, wherein said
message contains the digits of the number of a
connected barty; and

extracting the éigits of said connected party

number from said received message.

3. The method of producing a call log within a
mobile subscriber station operating within a mobile
radio system of Claim 1, said call log being used to
collect information relating to charging for the use of
said mobile subscriber station wherein said capturing
step further includes:

receiving standard message protocol data from
a telephone operator over the air interface between
said mobile subscriber station and a base station with
which it is in communication, wherein said data

contains the digits of the number of a connected party.

4. The method of producing a call log within a
mobile subscriber station operating within a mobile
radio system of Claim 1, said call log being used to

collect information relating to charging for the use of

REPLACEMENT SHEET]
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capturing—over_an air interface charging 15 information relating to at
] east on lu whenever the person in control of said nobile
subscrl b Iﬂmm“m‘mnﬂ ponsi ble for charges relating to said call,

i ncl udlng* aru ng 1aformation that relates to other than an outgoi ng cal
by said nobile 20 subscri ber station; st8firng within said non-volatile
menory said at | east one captured charging information for subsequent
retrieval; and subsequently, retrieving sai d stored 2

i nfor mation and caﬁﬁﬂQHmQEFbecﬁ&b&érﬂbﬁrtW$QE&94ﬁW%%¥%1§u§§&ﬁlﬁﬁegtaﬁlon
Wi th respect to th%%i%‘%ﬁ%ﬂ%f&'&l&?&f&@ f1ilr Si5d ﬁ%iudé@'ﬁréé&ésfﬁgnaaﬁbep

further conprising the steps of: connectin said _nobile subscrlber 30

station to a cal |l Haywlrdingetsakdi rFamdul meseﬁ@i%gsé‘éﬁ’naﬁﬁdfm§§53§es ¥rom
said call Iog dat aJt%ﬁ&'z‘i\‘x'g”ﬁn”ﬁ%‘&fﬂ:ﬂms'é‘h&it sibsia{d heimeS A ittt fsRd bact

said call Iog dat a;
the mobile system operator which completed said call to

said mobile station in order to render charges from
said call log consistent with those rendered by said

operator.

10 5. The method of producing a call log within a
mobile subscriber station operating within a mobile
radio system of Claim 1, said call log being used to
collect information relating to charging for the use of
said mobile subscriber station wherein said call log

15 further includes for each call logged data stored in
said memory defining a date delimiter, a date, a call

record delimiter and call defining information.

6. The method of producing a call log within a

20 mobile subscriber station operating within a mobile

radio system of Claim 5, said call log being used to

collect information relating to charging for the use of

said mobile subscriber station wherein said call

defining information further includes the type of call,

25 the length of the call and the connected parties’
number.

7. The method of producing a call log within a
mobile-subscriber station operating within a mobile

30 radio system of Claim 1, said call log being used to
collect information relating to charging for the use of

said mobile subscriber station wherein said command

messages sent from said call log data retrieving module

REPLACEMENT SHEST
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&

-23-—d0wa4—ead1—ﬁg—%&r—d—e—all |l og data into said call log data retrieving
;nndul d of producing a call log wwthin a 5 nobi | e

subsc !!ﬁ ﬂﬂum atlng within a nobile radio systemof Caim1l, said
cal | collect information relating to charging for the use
of said nobile subscrl ber station wherein sas+ capturing step further

I ncl udes: 10 receiving a nessage on the air interface between

said nobil e subscriber station and a base station with which it is in
conmmuni cat i on, whereisaishishbssysidge stattiennfurther diglude afprire calunber

of a connected pay, e C |04 t d
connected party nur%%r ?agr%rﬂ]esatlod erxé:c vegarlrgsééig iélggdé%edérg* hag]doéﬁassaé
producing a call Icczglll\n]tdg mess Sag It@ snlbacrr il:bermemarj(oi:nospmiditsmgpcmtmrn a
nobi |l e 20 rad|§£§ Eh gégin ngalgaiflholog bei ng used to

8. A system for producing a call log within a
mobile subscriber station operating within a mobile
radio system, said call log being used to collect
information relating to charging for the use of said

10 mobile subscriber sfation, said system comprising:
means for detecting the beginning and end of
a call to which said mobile subscriber station is a
party:;
means for calculating the length of. said
15 call;
means for storing within a non-volatile
memory located within said subscriber station the date
and length of said call;
means for capturing over an air interface
20 charging information relating to at least one party of
a call whenever the person in control of said mobile
subscriber station is responsible for charges relating
to said call, including charging information that
relates to other than an outgoing call by said mobile
25 subscriber station;
means for storing within said non-volatile
memory said at least one captured charging information
for subsequent retrieval; and
_ means for subsequently retrieving said stored
30 information and calculating a charge for the use of
said subscriber station with respect to the users
participation in said call, said retrieving means

further comprising:
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col | ecmW to charging for the use of said nobile

subscriZﬂIﬂg [ rein said capturing step further includes: receiving
st andar ym'{,ﬂ\ﬂgiﬁm data from 25 a tel ephone operator over the
air interfate be i d nobil e subscriber station and a base station

with whieh it i's in comunication, wherein s&éd data contains the digits of
t he nunber of a connected party. 30 4. The met hod of producing a

call log within a nobile subscriber statian operating within a biIe_;adio
systemof Claim1, said call |og BRI us&@Tt o COMPREEIRAT orFRHT on™PRLAEI ng

to charging for thegliseOfver s¥4tisH dtepbhl ecsubsarddedatizat refriBesaign
said step of calculating a charge further includes processing data
i ncl udi ng sai d stamod4lfy and said end time by utilizing an al gorithmthat

Lg n; |h§t same as f; Q?f ;Jged by 5 hdihsTORIY &HENYTCORMRAHOMWREERs from
5 said call log data retrieving module to said subscriber

station to extract said call log data; and
means for downloading said call log data

into said call log data retrieving module.

10 9. The system for producing a call log within a
mobile subscriber station operating within a mobile
radio system of Claim 8, said call log being used to
collect information relating to charging for the use of
said mobile subscriber station wherein said means for

15 capturing further includes:

means for receiving a message on the air
interface between said mobile subscriber station and a
base station with which it is in communication, wherein
said message contains the digits of the number of a
20 connected party; and
means for extracting the digits of said
connected party number from said received message.

10. The system for producing a call log within a

25 mobile subscriber station operating within a mobile

radio system of Claim 8, said call log being used to

collect information relating to charging for the use of

said mobile subscriber station wherein said means for
capturing further includes:

30 T means for receiving standard message protocol

data from a telephone operator over the air interface

between said mobile subscriber station and a base

station with which it is in communication, wherein said
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said nobile stati og gmwder to render charges fromsaid call |og

gonsi stafrn““umu dered by said operator. 10 5. The

met hod | log within a nobile subscriber station operating
within a hobile radio systemof Claiml, said call |og being used to :
collect information relating to charging for-2%he use of said nobile

subscri ber station wherein said call |og 15 further includes for each
call logged data stored in said nenory defining a date delimter, a date, a
call record delini té@ataneorbringethai Ajgihsopkathennugber e amsonaeciied
producing a call | hin a 20 nmobi | e subscri ber station operating
within a nmobile radio systemof Caimb5, said call |1og being used to

collect information relating to charging for the use of said nobile

subscri ber station
the type of cal

Whereii‘ S eng@*ét%ﬁf%& g%cl gl'b(ata' %’éflu”dbe il

t he t e Connected partles

nunber. 7. She rmzmhbulef sposusiber as’catiomogpmrtamlmga wibithir sumwdrdilser
station operating “fé&ia @y@%@h!%f Claim 8, said call log being used to

10

15

20

25

30

collect information relating to charging for the use of
said mobile subscriber station wherein said means for
calculating a charge further includes means for
processing data including said start time and said end
time by utilizing an algorithm that is the same as that
used by the mobile system operator which completed said
call to said mobile station in order to render charges
from said call log consistent with those rendered by
said operator.

12. The system for producing a call log within a
mobile subscriber station operating within a mobile
radio system of Claim 8, said call log being used to
collect information relating to charging for the use of
said mobile subscriber station wherein said call log
further includes for each call logged data stored in
said memory defining a date delimiter, a date, a call

record delimiter and call defining information.

13. The system for producing a call log within a
mobile subscriber station operating within a mobile
radio system of Claim 12, said call log being used to
collect information relating to charging for the use of
said ‘'mobile subscriber  station wherein said call
defining information further includes the type of call,
the length of the call and the connected parties’
number.
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30 _radio-systentrof TUaiml, said call |log being used to collect

Jnformati r ' harging for the use of said nobile subscriber
station \m ““ﬂﬂ\“mm messages sent fromsaid call |og data
en

retrievi s-25- to said subscriber station further include a
print call |log nessage to extract said call -B8g data, and an erase call |og
nmessage to clear the nenory in said subscriber station and begin a new call
|l og. 5 8. A system for producing a call log within a nobile subscri ber

station operating withi A4a mibe syskamofeyspEefucing & £21l olPBevVhbhiRed to

col lect informatiogoighdd | B85Cr H8L Iishathioh Idsersei®d #3tHid0a moBPhEl €
subscri ber station, said systenlcoWEr|S|n : means for detecting the
C

begi nni ng and end &R cFYskem @f chlaimdSrobpie saddcriasebaing jwsedstq
partys; collect information relating to charging for the use of

5 said mobile subscriber station wherein said command
messages sent from said call log data retrieving module
to said subscriber station further include a print call
log message to extract said call log data, and an erase
call log message to Ciear the memory in said subscriber

10 station and begin a new call log.
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means for calculating the length of said 15 call; nmeans for storing
within a non-volatile nmenory | ocated within said subscriber station the
date and length of said call; neans for capturing over an air interface 20
charging information relating to at | east one party of a call whenever the

person in control of said nobile subscri@ehfsfation IS responsible for
charges relating to said call, including charging information that rel ates
to other than an outgoing call by said nobile 25 subscri ber station; '

means for storing within said non-volatile nmenory said at |east one
captured charging information for subsequent retrieval; and nmeans for

subsequently retrieving said stored 30 i nformati on and cal cul ating a
charge for the use of said subscriber station with respect to the users
participation in said call, said retrieving neans further conprising:

B7

B2

B6

M10
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-26- nmeans for connecting said nobile subscriber station to a call |og
data retrieving nodul e; nmeans for sending command nmessages from 5 sai d
call log data retrieving nodule to said subscriber station to extract said
call log data; and neans for downl oading said call |og data into said cal

| og data retrieving nodule. 10 9. The system for producing a
call log within a nobile subscriber station operating within a nobile radio
systemof Caim8, said call |og being used to collect information rel ating
to charging for the use of said nobile subscriber station wherein said
means for 15 capturing further includes: neans for receiving a nessage
on the air interface between said nobile subscriber station and a base
station with which it is in comrunicatjon .yherein sai d nessage contai ns
the digits of the nunber of a of

FIG. 2
101

-

BASE 1?3 | . MOBILE STATION INCLUDING:
STATION - CALL BEGINNING DETECTOR

- CALL ENDING DETECTOR

| + CALL LENGTH CALCULATOR

- CALL LOG MEMORY

» CALL LOG INFORMATION RETRIEVER

- PROCESSOR

- CONNECTED PARTY NUMBER CAPTURER
102—] - DIGITS ENTERED MONITOR

» AIR INTERFACE MESSAGE RECEIVER

- DIGITS EXTRACTOR

+ CALL LOG RETRIEVING MODULE CONNECTOR
» COMMAND MESSAGE RECEIVER

- CALL LOG DOWNLOADER

- CALL LOG ERASER

» CALL LOG ACTIVATOR

» CALL LOG DEACTIVATOR
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20 connected party; and neans for extracting the digits of said
connected party nunber from said received nessage. 10. The system for
producing a call log within a 25 nobi | e subscri ber station operating
within a nobile radio systemof Claim8, said call |og being used to
collect information relating to charging for the use of said nobile
subscri ber station wherein said neans for capturing further includes: 30
means for receiving standard nessage prgtgrgj data from a tel ephone
operator over the air interface between"s nobi | e subscri ber station and

a base station with which it is in conmunication, wherein said -27- data
contains the digits of the nunber of a connected party. 11. The systemfor
producing a call log within a 5 mobi | e subscriber station operating

within a nobile

USER CALL STATES IN . BASE FAR-END

ACTION MOBILE STATION STATION PARTY
IDLE
11 -
ENTER __ 7/ _
DIGITS - N
- CALL INTIATION |
PRESS _
SEND KEY :
_IDLE_INDICATION
'SEIZED
CALL ORIGINATION |
WAITING FOR " INTERACTION
CONNECTION O e
: ANSWERED
 « CONNECT
\
CONVERSATION 12
TERMINATE TERMINATE
RELEASE
ACKNOWLEDGE
13 /IDILE
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radio” system.of..C.aim8, said call l'og being used to collectiinformation-
relating to charging for the use of said nobile subscriber station wherein
said neans for calculating a charge further includes nmeans for 10
processing data including said start tinme and said end time by utilizing an
algorithmthat is the sanme as that used by the nobile system operator which
conpleted said call to said nobile station in order to render charges from
said call log consistent with those rendgrgt oy 15 said operator. 12.
The system for producing a call log within a nobile subscriber station
operating within a nobile radio systemof Caim8, said call |og being used
to 20 collect information relating to charging for the use of said
nobi | e subscriber station wherein said call log further includes for each
call logged data stored in said nmenory -defining a date.delimter, a date, a
call record delimter and call defining information. 25 13. The systemfor
producing a call log within a nobile subscriber station operating within a
nobi | e . 'BSER CALL STATES IN BASE FAR-END
ACTION MOBILE STATION STATION PARTY

IDLE

ANSWER

PAGING
SEIZED

RESPONSE TO
PAGING

WAITING: FOR
CONNECTION

ACKNOWLEDGE
(CONNECT) ANSWERED

N
CONVERSATION 21

TERMINATE
TERMINATE

RELEASE
ACKNOWLEDGE

g9 10LE

FIG. 4
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radio systemof Caim1l12, said call |og being used to collect information
relating to charging for the use of 30 said nobile subscriber

station wherein said call defining information further includes the type
~of call, the Iength of the call and the connected parties' nunber. 14.
The system for producing a call log within a nobile subscriber station
operating within a nobile radio system,of Caim8, said call |og being used
to collect information relating to cﬁdﬁg ng for the use of 5 sai d
nobi | e subscri ber station wherein said command nessages sent from said cal

| og data retrieving nodule to said subscriber station further include a

print call log nmessage to extract said call log data, and an erase call |og
message to clear tYRnmenory iGALESTATES ddbscri ber BASE stati ¢AR-EEND begin a
new cal | | og. ACTION MOBILE STATION STATION PARTY
IDLE
31
mER__Ji____.
DIGITS
CALL INTIATION
PRESS
SEND KEY
< JOLE INDICATION
SEIZED -.-
CALL ORIGINATION

WAITING FOR ANSWERED

CONNECTION " BY OPERATOR
CONNECT
\
32
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N

-

CONVERSATION 33
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N
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-

36~ IDLE
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