18 AUG 2005 1 DESCRI PTION A Method of Controlling Emeil Delivery and an
Emai | Server 5 Technical Field The present invention relates to a nmethod of
controlling email delivery and an enmil server for retransn1tt|nglgﬁﬁb&&
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network. 10 Background Art In recent yegrs, several kinds of nobile
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stations, such as nobile phones, WESCRIRTIGNNnected to the Internet
t hrough vari ous nobil e communication networks, have cone into use. In the
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S unstabl e, and can cause comunication failures. Therefore, when emails
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10 Background Art

In recent years, several kinds of mobile communication systems providing
email services to users of mobile stations, such as mobile phones, which are
connected to the Internet through various mobile communication networks,
have come into use. In the mobile communication systems, emails addressed

15 to subscribers of mobile stations are at first received by email servers, who in
turn deliver the emails to the subscribers of mobile stations.

Generally speaking, in a mobile communication network, the
communication status of a mobile station is unstable, and can cause
communication failures. Therefore, when emails are delivered during a

20  communication failure, a mobile station is unable to carryout the routine
function of receiving the emails, which would produce an increase of
communication traffic from the large number of undelivered mail leading to a
traffic congestion, especially on narrowband networks such as mobile packet
communication networks.

25
Disclosure of the Invention

The present invention has been made in the light of the foregoing description
of the prior art, and it is an object of the present invention to provide a method

of controlling email delivery and an email server, which can deliver emails
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characteristics of the first node of the nethod 3' . . .

determining whether said e-mail should be transmitted to said mobile station

I5 at the present moment or not, on the basis of said information on the
communication status; a transmitting step for transmitting said e-mail if said
e-mail is determined to be transmitted in said transmission determining step; a
transmission success determining step for determining whether said
transmission of said e-mail in said transmitting step succeeds or fails; and a

20  retrial instructing step for variably setting a waiting time, each time when the
retrial instructing step is executed during e-mail delivery, on the basis of said
information on the communication status, and instructing repeated execution
of a series of operations in said arrival notice transmitting step and succeeding
said steps following said waiting time, if said e-mail is determined to be not

25 transmitted in said transmission determining step, or if said transmission of
said e-mail in said transmitting step is determined to fail in said transmission
success determining step (first mode).

Another preferred mode of the method of controlling email delivery of the

present invention comprises all characteristics of the first mode of the method



18 AUG 2005 of controlling enmail delivery, and said series of operations
instructed following said waiting tinme in said retrial instructing steg
are a series of operations in said arrival notice transmtting step an
sai d succeeding status obtaining step, transm ssion determ ning S1£@%ZUDE
transmtting step, and 5 transm ssion guccess determning step (s c
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of the netfheentrolling email delivery, and said information on the communication
status, which is obtained in said status obtaining step, indicates any of the
15 following: communication possible status, communication busy status, or
communication impossible status; in said retrial instructing step, a first time
period is set as said waiting time if said information on the communication
status indicates communication busy status, and a second time period, which
is longer than said first time period, is set as said waiting time if said
20  information on the communication status indicates communication impossible
status (fourth mode).

Another preferred mode of the method of controlling email delivery of the
present invention comprises all characteristics of the first mode of the method
of controlling email delivery, and said waiting time is determined on the basis

25 of a number of times of execution of a series of operations in said arrival
notice transmitting step and succeeding said steps for said e-mail up to the
present moment (fifth mode).

Another preferred mode of the method of controlling email delivery of the

present invention comprises all characteristics of the fifth mode of the method



4 of controlling enail delivery, and in said retrial
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predetermned tine period is set as said waiting time (sixth node). )
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status is information on a transition of a strength of a received radio wave of
said mobile station (eighth mode).

15  The present invention also proposes an e-mail server, comprising: a
receiving means for receiving an e-mail, which is addressed to a mobile
station for subsequent forwarding to the mobile station; an arrival notice
transmitting means for transmitting a notice of arrival of said e-mail to said
mobile station; a status obtaining means for obtaining, from a mobile packet

20 communication network to which said mobile station belongs, information on
a communication status of said mobile station with regard to reception of said
notice of arrival; a transmission determining means for determining whether
said e-mail should be transmitted to said mobile station at a present time or
not, on the basis of said information on the communication status; a

25 transmitting means for transmitting said e-mail if it is determined by said
transmission determining means that said e-mail should be transmitted; a
transmission success determining means for determining whether said
transmission of said e-mail by said transmitting means succeeds or fails; and a

retrial instructing means for variably setting a waiting time for retransmitting



[ instructing means for variably setting a waiting time for
igﬂiaﬁlsm! ttsi ng 1 OgAUG 2005 5 an arrival notice when said e-nail is
determined not to be transmitted by said transn ssion deternini ngp'gaﬁﬁ\rs}ﬁﬂs
or when said transmission of said e-mail by said transmtting nme
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preferred node of the fethod of the presen en 'St
char act er fustctionaditty,t dompeisity tRdsteps of'ea) BtBAAINIARS AT {tafisPof the
reception

P wireless mobile telephone before sending the electronic message to the

D

wireless mobile telephone; (b) if it is determined that the wireless mobile

15 telephone is not reachable, executing step (a) at first time intervals that
generally progressively widen as a number of consecutive negative
determinations that the wireless mobile telephone is not reachable increases;
(¢) if it is determined that the wireless mobile telephone is not receptive to a
message delivery, executing step (a) at second time intervals; and (d) if

20  determined otherwise in steps (b) and (c), sending the electronic message to
the wireless mobile telephone (tenth mode).

Another preferred mode of the method of the present invention comprises all
characteristics of the tenth mode of the method, and if a delivery of the
electronic message to the wireless mobile telephone fails, executing step (a) at

25  third time intervals (eleventh mode).

Another preferred mode of the method of the present invention comprises all
characteristics of the tenth mode of the method, and determining a reception
status comprises sending out a message arrival notice (twelfth mode).

Another preferred mode of the method of the present invention comprises all



status conprises sending out a nmessage arrival notice (twelfth node).

Anot her preferred node of the nmethod of the present invention conprises all
10 AUG 2005 6 characteristics of the twelfth node of the nethod, FHngUG fl][]ﬁs
deternmined that the wreless nobile tel ephone is not reachable if 'n
response is returned wwthin a period of. tinme after the nmessage arrival
notice is sent out (thirteenth node). Another preferred node of the nethod
of the preharacténistios obthecwelfilsrmde of the WRiRE A1d Rlis @etcimined hapie mode
of the method, and it is determned that the wreless nobile telephone is
not reachsirelesthmobile tedephone ésinotreachable $EnvirespodeRs fétariddEMAitinde) -
Anot her preferred node of the method of the present i nvention conprises al |
char act er Petipgidimeraftercihermessageodrriviad noticeds seat dut (thistedrtienmodegd t hat
the 10 wirel etﬁs nmobj | e tel ephone is not receptive when it is busy in
communi cat A&wther prafergdimedaof thansethed of tieepresdntiniention bemprisesalbf
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(ei ght eer([ﬁfteé}ﬁhrmda);?, Anot her preferred node of the nethod of the present
i nvention conprises all

Another preferred mode of the method of the present invention comprises all

characteristics of the tenth mode of the method, and the first time interval
becomes constant after the number of the consecutive negative determinations
15  reaches a predetermined number (sixteenth mode).

Another preferred mode of the method of the present invention comprises all
characteristics of the eleventh mode of the method, and the following
relationship generally exists among the first, second and third time intervals:
the third time intervals < the second time intervals < the first time intervals

20  (seventeenth mode).

Another preferred mode of the method of the present invention comprises all
characteristics of the tenth mode of the method, and determining whether or
not the wireless mobile telephone is receptive comprises referring to strength
of radio signals being received by the wireless mobile telephone (eighteenth

25  mode).

Another preferred mode of the method of the present invention comprises all
characteristics of the tenth mode of the method, and determining whether or
not the wireless mobile telephone is receptive comprises referring to a

transition history of strength of radio signals received by the wireless mobile



characteristics of the tenth node of the method, and determ ning whether or
not the wireless nmobile tel ephone is receptive conprises referring to a
transition history of strength of radio signals received by the wnr?less
nobi | e 18 AUG 2005 7 tel ephone (nineteenth node). Another preferred b 2605
the nethod of the present invention co ises all characteristics of the
tenth node of the method, and the wirel &€ss nobile tel ephone is reachable
and r eceptélephoheninidteenilsgode)st eps (b) and (c) 5 (twentieth node). The
present invention also proposes” a nessage delivery device that ensures
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at least an electronic message communication functionality anda v0|'c§a
communi cacharactemstic¢sonnd] they tenthnmods g’ thee shethod, i aimbither witedéssdgi@Hile nes
a 10 reception status of the wireless nobile tel ephone before sending the
el ect roni élepBenads reacheblavandl seceptite veharelothbowise ihesteps (bpand (c)

det er ni ne recethi on status is any one of. (a) the wireless nobile

t el ephtne 'i"%e”f‘r'lé) 8edekhbl e; (b) the wireless nobile telephone is not _
receptive a _nessage deli vefs)(/);pand (c) the wreless nobile tel ephone is
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i nqui rer stateeisatiyy dheofl (d)eheabireldd hbBAB ¥tephiodk i3 reachable; (b) the

wireless mobile telephone is not receptive to a message delivery; and (c) the

wireless mobile telephone is neither in status (a) nor (b); a counter that counts
15 a number of successive negative determinations by the status inquirer that the
wireless mobile telephone is not reachable; a transmitter that sends the
electronic message to the wireless mobile telephone if the status inquirer
determines that the wireless mobile telephone is neither in status (a) nor (b);
and a status inquirer control that if the status inquirer determines that the
20 wireless mobile telephone is in status (a), activates the status inquirer to
determine the reception status of the wireless mobile telephone at first time
intervals that generally progressively widen as a count by the counter
increases, and if the status inquirer determines that the wireless mobile
telephone is in status (b), activates the status inquirer at second time intervals

25  (twenty-first mode).
Another preferred mode of the device of the present invention comprises all
characteristics of the twenty-first mode of the method, and if delivery of the
electronic message to the wireless mobile telephone fails, the status inquirer

control activates the status inquirer to determine the reception status of the




r preferred node of the device of the present invention conprises all
éﬂgﬁggtelroi stics of the twenty-first node of the nethod,, and if delivery of
the electronic nessage to the wireless nobile tel ephone fails, the status
inquirer control activates the status inquirer to determ ne_the18_réldﬁa2ﬁ]5 on
status of the 18 AUG 1005 8 wreless rr%blle tel ephone at third tine
I ntervals (twenty-second node). Another® preferred node of the device of
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g; etS he rref«‘h@ﬁl,c'tferriﬁii@srn@pf theatwentyafimstr modedsf dreninetlod haid the swiths ligggirePbi | e
tel ephone is in status (a) if no response is returned within a period of
time aftefends euhamessageimrivelnatce {twenii-third moede) t went y-fourth node) .
10 Anaot her ,preferre m)?f of the device of the present invention conprises
al | ar a@t’@rd’%lip ered: mederinthe device ofdhe presenteimvention comprises adk at us
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first, sedetormimes that the iwirele¥semtlil telephone is in status (a) when it is

located outside a service area (twenty-fifth mode).

Another preferred mode of the device of the present invention comprises all
15  characteristics of the twenty-first mode of the method, and the status inquirer
determines that the wireless mobile telephone is in status (b) when it is busy

in communication (twenty-sixth mode).

Another preferred mode of the device of the present invention comprises all
characteristics of the twenty-first mode of the method, and the first time

20 interval becomes constant after the count by the counter reaches a
predetermined number (twenty-seventh mode).

Another preferred mode of the device of the present invention comprises all
characteristics of the twenty-second mode of the method, and the following
relationship generally exists among the first, second and third time intervals:

25  the third time intervals < the second time intervals < the first time intervals
(twenty-eighth mode).

Another preferred mode of the device of the present invention comprises all

characteristics of the twenty-first mode of the method, and the status inquirer

determines whether or not the wireless mobile telephone is in status (b), based



25 the third tinme intervals < the second tine intervals < the first tine
intervals (twenty-eighth node). Another preferred node of the device of
the present invention conprises all characteristics of the twenty-first
node of the nethod, and the status inquirer determ nes whether ofg E\?H‘?ﬂtﬂ?e
wirel ess nobile telephone is in status (b), based 18 AUG 2005 9 at Teas
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(b) (thirtieth-first mode).

Brief Description of the Drawings

Fig.l is a block diagram showing a configuration of a mobile
15 communication system according to the first embodiment of the present
invention.

Fig.2 is a block diagram showing a configuration of a mobile station
according to the first embodiment of the present invention.

Fig.3 is a block diagram showing a configuration of a gateway server

20  according to the first embodiment of the present invention.

Fig.4 is a format chart showing a mailbox administration table, which is
stored in a memory of an email delivery-managing unit, according to the first
embodiment of the present invention.

Fig.5 is a graph showing a relation between values of counters, which an

25  email delivery-managing unit sets, and time intervals for retransmissions of
arrival notices.

Fig.6 is a flowchart showing a process, which is executed by an email

delivery-managing unit according to the first embodiment of the present

invention.




25 emai |l delivery-managing unit sets, and tine intervals for

retransm ssions of arrival notices. Fig.6 is a flowhart showi ng a
process, which is executed by an email delivery-nmanaging unit aCT rhgé ?® to
the first enbodi ment of the present invention. 18 AUG 2005 10 F @ {405 5
bl ock di agram showi ng a confi guration OL a nobile station according to

nodi fication (1) of the present inventi Q\ Best Mode for Carrying Qut the
Invention Figf7 tifiea filochwidinpran aicwite onfpRehfiBAt off a t ARHBIIES I8dtion
invention is explained with reference to drawngs. The enbodi nment

expl ai nedabedmlingite modHjction (heofthehgresensinventivrention is applied to a
nobi | e conmuni cati on system which is connected to the Internet. [1]
Enbodi ment 10 [1.1] Configuration of enbodinment (1) Configuration of

system Fi %iq%i Is a diagram showi ng a configuration of a nobile comrunication
syst em i nBest Mede box .ngr@uh&m' Invepdiomuni cati on systemin this
enbodigrent cont ai nﬁﬁ\a, plurality of nobile stations 10A, 10B..., nobile 15

packet? corfirigafolipwing \Ramgraphsy an esabedisnctt of sthey presens ninventionais on
22, gateway, seryer. 30, .Internet, 40, and _a pluyrality of term nals 50A,
508, ... ofXPlained pigh yefasanee i sirawings Thmembodiment oxmlaimed below,iaia 50A

and 50B, ar shown rgpresenting a plurality.of nobile stations 10A, K 10B...
in the mogﬁetsm éﬁ#ﬁmnﬁfﬂaﬂ%"%ﬁv@}l ,Ona}ﬁdaH%]dFGrt& At gmhliq SPRIRHNICAIHN
50B... in bi | Lcatl networ k, respectively, to sinplify

t he di agr%inggrpé%?nhféglllg 0&51&%%{0 %‘iﬁﬂ?@?ﬁted to as "termnals 50

her ei naf t 11 =i IS no need to distinguish themfromeach other), are
t erm nal sfr]s%i(’:r{?(%is}ﬁ{)cgl}sonal conputers, which are connected to Internet 40.

Ter m gl Fp_l @rﬁ‘i%ﬁ% §F efridislRgpn) and a conputer nouse (not shown) by
whi ch its uséer inputs data;

(1) Configuration of system
Fig.l is a diagram showing a configuration of a mobile communication
system in this embodiment. The mobile communication system in this
embodiment contains a plurality of mobile stations 10A, 10B..., mobile
15  packet communication network 20, base station 21, service control station 22,
gateway server 30, Internet 40, and a plurality of terminals S0A, 50B..., etc.
In Fig.1, only mobile stations 10A and 10B, and terminals 50A and 50B, are
shown representing a plurality of mobile stations 10A, 10B... in the mobile
communication network, and a plurality of terminals 50A, 50B... in the

20 mobile communication network, respectively, to simplify the diagram.
Terminals 50A, 50B... (referred to as ‘terminals 50° hereinafter, if there is
no need to distinguish them from each other), are terminals, such as personal
computers, which are connected to Internet 40. Terminal 50 has a keyboard
(not shown) and a computer mouse (not shown) by which its user inputs data;
25  adisplay unit (not shown) for displaying text messages and images; as well as

]

several components for data communication with other communication
devices through Internet 40,
Moreover, a program for composing, transmitting, and receiving emails is

installed in terminal 50, and terminal 50 functions as an email client. In this



display unit (not shown) for displaying text messages and ineges; as
\?\gl ? as, P sgveral ((:orrponents for data conmunication with ot her
comuni cation devices through Internet 40. Mreover, a program for
conposing, transmtting, and receiving emails is installed in t ert8 AUG 2089,
and term nal 50 functions as an enil C|1I ent. In this 18 AUG 2005 11
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fol lowing particul ar _operations carri ed out by~i ts_.uéer, and” execute
emai | - t r afeoeves rematl o asing givent drailnaddiRsseie CRérthing] 199 B ﬁtsaérhﬁﬁs
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service in mobile packet communication network 20, and execute data

communication and voice communication through mobile packet

15 communication network 20. Each of mobile stations 10 has an email address
for transmitting and receiving emails and it can function as an email client.

Mobile packet communication network 20 is a communication network,

which provides packet communication service for mobile stations 10, Mobile

packet communication network 20 has gateway server 30, a plurality of base

20 stations 21, and service control station 22, as well as, a packet subscriber

management apparatus (not shown). Base station 21 executes data

communication with mobile station 10 through a radio communication device

(not shown). Service control station 22 has a position registration table. In the

position registration table, data of locations of mobile stations 10, namely data

25  of service areas where mobile stations 10 are located, are stored with IDs of

mobile stations 10 corresponding to the data of the service areas. In this

description, an ID of mobile station 10 means an identifier, which provides

exclusive identity to each mobile station 10 in mobile packet communication

network 20. Contents of the position registration table are updated by a




position registration table, data of |ocations of nobile stations 10,
nanely data 25 of service areas where nobile stations 10 are |ocated, are

stored with IDs of nobile stations 10 corresponding to the data of
service areas. In this description, an ID of nobile station 10 nea lnésﬂ@nzm

identifier, which provides exclusive |fifnt|ty to each nobile station 10 in
nobi | e packet communication network 20.”Contents of the position

regi st rat positicrbregistrativndeperdtion, avARhAldCeddiited Dy Fi’ﬁébﬂé Wati6Q! 19, Aid on
operation, which is executed by mobi | e station 10, an t he positiodn
regi st rat fhm posHian regisirationeoperaticas ig ke same as aheopweihi HdnveardhEM
Hence, an explanation of the operation is omtted in this description. The
posi tion P¥YEs: Henesm, anaxplanstionfofithedperation ds o ttedciat fhis descriptiohe 5
station 10_and call nobile statign 10 when there is an enmail arrival for
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herei nafter) This response is an ackno edgement response,
that the service area. When mobile station 10 receives the email amval notlce, it

transmits an acknowledgement response with regard to the email arrival
notice. In this embodiment, there are two kinds of acknowledgement
15 responses, which mobile station 10 transmits in response to email arrival
notices, as described below:
a. Normal acknowledgement response (referred to as ‘normal Ack’
hereinafter)
This response is an acknowledgement response, which indicates that mobile
20  station 10 is now available.
b. Busy acknowledgement response (referred to as ‘busy Ack’ hereinafter)
This response is an acknowledgement response, which indicates that the
communication line of mobile station 10 is now busy.
In the instance that no acknowledgement response is transmitted from mobile
25  station 10 within a predetermined time period after an email arrival notice is
transmitted to mobile station 10, mobile packet communication network 20
transmits a negative acknowledgement response (referred to as ‘NAck’
hereinafter) to the node of the transmitting side, which indicates that mobile

station 10 is not available now. On the other hand, in the instance that an



comuni cation line of nobile station 10 is now busy. In the instance that
no acknow edgement response is transmtted fromnobile 25 station 10
within a predeternmned tinme period after an email arrival notice is
transmtted to nobile station 10, nobile packet conmmunication \netwolrllﬁ ﬁ% 2005
transmts a negative acknow edgenent resiB_onse (referred to as ~NAck
hereinafter) to the node of the transm t'fi ng side, which indicates that
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I nternet 40 and .nobjl e acket communi cation network 20. Cateway server 30
functions 1%1“%"?““ gpm&aPhVWhﬁh TFhisaga élgﬁﬂnalt)bﬁﬁlltlhe ggllmgr_ oq)g?urfg:]e
il clien nanel ile .stations, 10 and term nal s . To _
gg?ci f |CcI %ﬁ%‘i\ﬁ?%@ﬁ/@oﬁ% S H@Ei%@géhﬁMEtl%F%isﬁg_ﬁlondat &:._t ransrlnot It ﬁd
' ' e,side of 15 Internet 40 or ile s I ons
I Lgms}[ gre mo%ﬁ?&eg%ygg et ¢ SSnfuFPORUI SYSIEThJNR Vﬂﬁra) dOoBhBac btgfi@wayan .
statigys ~hhen, 30 transmts _emmi] arriv not i ces
B0, IR N Sl AT R el 1 B
ddr essed iISEHUAT ' '
mobi 1 o 2B SRR iESHYA el drk I SRRy 38R 3G (ERElipFs By FRho
transmit s s?'vegﬁflﬁbh Ofe1ays il "WhfuriCa§5h Ve Ehlaif Jliddtt Gdhdi§s
station : e
mobile stations 10 and terminals 50). To be more specific, gateway server 30
receives emails, which should be transmitted from terminals 50 in the side of
15  Internet 40 or mobile stations 10 in the side of mobile packet communication
network 20 to other mobile stations 10. Then, gateway server 30 transmits
email arrival notices and the received emails to mobile stations 10 to which
the emails are addressed.
If gateway server 30 transmits an email to mobile station 10 and mobile
20 station 10 receives the email successfully, mobile station 10 transmits a
reception success notice to gateway server 30 through base station 21. On the
other hand, if mobile station 10 fails to receive the email, mobile station 10
does not transmit a reception success notice. In such a case, base station 21
confirms that no reception success notice was transmitted in a predetermined
25  time period, and transmits a reception failure notice to gateway server 30.
Gateway server 30 receives reception success notices, reception failure
notices, and Ack as mentioned above, and judges whether the email arrival
notice needs to be retransmitted on the basis of the information given by these

notices. At the same time, gateway server 30 evaluates the communication



other hand, if nobile station 10 fails to receive the email, nobile station
10 does not transmt a reception success notice. In such a case, base
station 21 confirnms that no reception success notice was transmtted in a
predetermned 25 tine period, and transmts a reception failure notd 46 2065
gat eway server 30. Gateway server 30 reﬁgi ves reception success noti ces,
reception failure notices, and Ack as nti oned above, and judges whet her

the emai | statos wilmobile isetictedor méJBaéiQTc{]ﬁﬁEfIhféﬁHat‘i’@n,t eg! rﬁe%ojaggo

i nformati on given by these notices. At the sane tine, gateway serve

eval uat es refrensmission timé00f e @i LAYy al hotidea! mheqimwétﬁﬁ% reraien 19 on

the basis of the information, and sets the proper retransmSssion tines of
the emni | paeeiselyl expluinsdbin thelatierpastof ingfolbewiig desédptisheci sel y
explained in the latter part of the follow ng description. (2)

Conf i gur a{2bfroafigusatips afimwobde statienfi0y. 2 is a bl ock di agram showi ng a
confi gurat {on .of arlrg ile station 10 in this enbodinent. Mbile station 10
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inputs various kinds of data; a microphone (not shown); and a speaker (not
shown) by which the user talks with other people, etc.
15 Control unit 11 comprises CPU 111, ROM 112, and RAM 113, and it
controls each component of mobile station 10. ROM 112 stores mobile station
IDs for identifying each mobile station 10 in mobile packet communication
network 20; control programs and various kinds of control information for
controlling the whole of mobile station 10; a program for establishing
20 communication connection between gateway server 30 and mobile station 10;
and a program for composing, transmitting, and receiving emails. RAM 113 is
used as the work area of CPU 111; and CPU 111 executes various kinds of
processes by reading out control programs from ROM 112 to ROM 113 and
following the programs. If mobile station 10 receives an email, CPU 111
25 writes the email in RAM 113. And when the user instructs mobile station 10
to display the email using the key pad (not shown), etc. of I/F unit 13, for

example, CPU 111 displays the message of the email in the liquid crystal
display unit (not shown) of I/F unit 13.

(3) Configuration of gateway server 30




and a program for conposing, transmitting, and receiving emails. RAM 113 is

used as the work area of CPU 111; and CPU 111 executes various kinds of

processes by reading out control programs from ROM 112 to ROM 113 ﬁﬁﬂqﬁ ZHQ%

following the programs. If nobile station 10 receives an email, CPU 111

wites the email in RAM 113. And when tpﬁ user instructs nobile station 10
o]

to display the email using the key pad t shown), etc. of INunit 13, for
exanpl e, CPig.Blis di didgram shewingsaaondigirition "sf !galtébvh?esérk/ HIF) G Uhi!
di splay unit (not shown) of L/F unit 13.7 (3) Configuration of gateway

server 30embodliern0sGatewds sedvers 30 diagsgstesh ovdmgok wsinf 3 Jursabserber

gateway server 30 in this enbodiment. Gateway server 30 h’as system control

unit 31, #ifiosmatiosr admingstratiororurdtrd2yi enrail idebivenytmaragiagauhit 33, and

delivery-manggi ng unit 33, and mailbox 34. 5 Systemcontrol unit 31

control s B¥®W®@oaponent of gateway server 30. At the sane time, system

controi un'st 31 functions, agcan I nterface between different conmmunication
S, t

net wor yotem comtead wrigi bl sonils éash sipmpenenkcef gatoway seaverd0. At
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network 20 into the protocol used in Internet 40, and transmits the data to

Internet 40.

Subscriber information administration unit 32 stores and administrates
15  information concerning subscribers of the packet communication service
provided by mobile packet communication network 20. The information
contains telephone numbers and email addresses of mobile stations 10A,
10B..., attributive information of the subscribers, and so on.
Email delivery-managing unit 33 manages delivery of emails between email
20  clients. To be more specific, email delivery-managing unit 33 receives emails
addressed to mobile station 10, and stores them in mailbox 34 temporarily.
Then, email delivery-managing unit 33 transmits the stored email to mobile
station 10, to which the email is addressed. In mailbox 34, each mobile station
10 is allotted a memory address according to its email address, and email
25  delivery-managing unit 33 stores the email at the memory address which
corresponds to the email address of mobile station 10, to which the email is
addressed.
As mentioned above, when an email arrival notice needs to be retransmitted

to mobile station 10, gateway server 30 sets the retransmission time of email



20 clients. To be nore specific, email delivery-managi ng unit 33 receives
emails addressed to nobile station 10, and stores themin mail box 34

tenporarily. Then, enmil delivery-managing unit 33 transmts the stored
email to nobile station 10, to which the email is addressed. In I | box
34, each nobile station 10 is allotted & menory address accordi&giu s
emai | address, and email 25 deIivery-nah ging unit 33 stores the enail at

t he menor yraddl asticefaicedrding! toeheodstanithit 8808 Situs mcg%aﬂﬁﬂi fVSE To

station 10, to which the email is addressed. As ne ove, ien an
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gateway server 30 sets the retransm ssion tinme of email 16 18 A
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delivery-managing unit 33 receives a NAck.
[1.2] Operation of embodiment
Following is a description of the operations of the above-mentioned
15  embodiment, whereby; an email is transmitted from terminal 50A in Internet
40 to mobile station 10A in mobile packet communication network 20.

When gateway server 30 receives an email addressed to mobile station 10A
from terminal 50A, system control unit 31 forwards the email to email
delivery-managing unit 33, and email delivery-managing unit 33 stores the

20 email in mailbox 34. At the time of storing the email, email
delivery-managing unit 33 stores the name of the email in the mailbox
administration table of memory 331 in correspondence with the email address
of mobile station 10A.

After gateway server 30 stores the received email in mailbox 34 and stores

25 the name of the email in the email administration table, email
delivery-managing unit 33 executes an email delivery process, which is
shown in Fig.6.

First, email delivery-managing unit 33 reads out the timing information

corresponding to the email in the mailbox administration table, and if the time



del i very-managing unit 33, and email delivery-managing unit 33 stores the
20 email in mailbox 34. At the time of storing the enmail, emai

del i very-managi ng unit 33 stores the name of the email in the mail box

adm nistration table of nmenory 331 in correspondence with the enaigAg§Qmﬁss
of nobile station | QA After gateway s$5ver 30 stores the received enal

in mail box 34 and stores 25 the nane of ‘the email in the emui
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step Salﬂlel@@eiﬂt%ioﬂiéeAcH%seé_n the instance that gateway server 30
Kk

recei ves a NAck,
(1) In the instance that no Ack is received or a NAck is received

In the instance that gateway server 30 does not receive an Ack within a

certain time period, email delivery-managing unit 33 obtains a ‘No’ as the
15 result of the judgment carried out in step Sa2, and the operation moves to step
Sal0.

On the other hand, in the instance that gateway server 30 receives a NAck,
email delivery-managing unit 33 obtains a ‘Yes’ as the result of the judgment
of step Sa2. Then, email delivery-managing unit 33 judges whether the

20  received Ack is a NAck in step Sa3, and it obtains a ‘Yes’ as the result of the
process carried out in step Sa3, and the operation moves to step Sal0.

As explained above, if gateway server 30 does not receive an Ack or if
gateway server 30 receives a NAck, the operation moves to step SalQ, and
email delivery-managing unit 33 increases the counter corresponding to

25  mobile station 10A in the mailbox administration table by ‘1°.

Next, email delivery-managing unit 33 reads out the updated counter (step
Sall).

Then, email delivery-managing unit 33 determines a time interval to be

maintained between the current time and the time when an email arrival



emai | delivery-managing unit 33 obtains a "Yes' as the result of the
judgnent of step Sa2. Then, enmmil delivery-managi ng unit 33 judges whet her
the 20 received Ack is a NAck in step Sa3, and it obtains a "Yes' as the
result of the process carried out in step Sa3, and the operation]BrrﬁUBeﬁlﬂio
step Sal 0. As explained above, if gatepwqy server 30 does not receive an
Ack or if gateway server 30 receives a ck, the operation noves to step
Sal 0, andotieeshbulttbevetransnritted (eefenicd td%s rett@iseme’ HReréiiafied), on the
corresponding to 25 nobile station 10A in the mailbox adm nistration table
by “1'. Nbasis eiathe dgpdated yeounteni Npmely, &Raileaddiveny-maragingatedt @sunt er
(step Sa 12. Then, email delivery-managing unit 33 determines a tine
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T can be #hetcaintenis laxgercthaf 4 eertairedeoriidned Walenmail delerpBhhaging
delivery-managi ng unit 33 returns to

unit 33 calculates a time interval for retransmission of the email arrival notice

so as to be within a predetermined maximum time interval T where all time
15  intervals converge. The maximum time interval T can be set at any value.
After step Sal2, the operation of email delivery-managing unit 33 returns to
step Sal, and proceeds to the above-mentioned operations or the following
operations, which are carried out according to the situation.
(2) In the instance that a busy Ack is received
20 In the instance that gateway server 30 receives a busy Ack, email
delivery-managing unit 33 obtains a ‘No’ as the result of the judgment carried
out in step Sa3 for judging whether the received Ack is a NAck or not,
Then, email delivery-managing unit 33 obtains a ‘No’ as the result of the
judgment of step Sa4 for judging whether the received Ack is a normal Ack
25 ornot.
Then, email delivery-managing unit 33 updates the timing information
corresponding to mobile station 10A in the mailbox administration table using
the predetermined time interval, and at the same time, email

delivery-managing unit 33 initializes the counter corresponding to mobile



step Sal, and proceeds to the above-nentioned operations or the follow ng
operations, which are carried out according to the situation. (2) In the
i nstance that a busy Ack is received 20 In the instance that gat evve%}é server
30 receives a busy Ack, enail delivery-managing unit 33 obtains a NG 2885
the result of the judgment carried out . iin step Sa3 for judging whether the
received Ack is a NAck or not. Then, emd?) del i very-managi ng unit 33

. NV f ; . far i i-
whether the rateruea e | o SATE ANGE o thiSbBertith, die oW tififng

del i very- infargatiornnanddy up@atetsial temel Bortespbhain®ithOmathifd s qigg to

nobi | e gt ation 1g)Ami n theymai | box admi ni stratfon t%l e using tﬁﬁ:gﬁf' .

pr edet er nibeedmasnthe tiree wehen athe ptedeternsined tinie in@ival pasielsl ¥AEY cigiR0l N

unit 33 initializes the counter corresponding to nobile 18 AUG 290

station 1@&livery-managingamisas)recabaesrati Agkt o this operation, the new

timng_ information, nanely the retrial time, correspondi ng to nobi | e

stati of 10Aﬁ%§@ﬁe539hﬂlq pperatiomof lemait debiveryimanagingeuniot3y veturmass es
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33 reads @yt irl SRp"SHT £f judEingWhéther the received Ack is a NAck or not.
Then, email delivery-managing unit 33 obtains a ‘Yes’ as the result of the
judgment carried out in step Sa4 for judging whether the received Ack is a
normal Ack or not.

15 Then, email delivery-managing unit 33 reads out the name of the email
corresponding to mobile station 10A in the mailbox administration table, and
reads out the email, which is stored in mailbox 34 using the name of the email.
At the same time, email delivery-managing unit 33 reads out the mobile
station ID corresponding to mobile station 10A in the mailbox administration

20  table, and transmits the email to mobile station 10A through system control
unit 31 using the information of the mobile station ID (step Sa5).

Next, email delivery-managing unit 33 judges whether the email was
delivered successfully, namely whether a reception success notice responding
to the email is received from mobile station 10A (step Sa6).

25 (i) In the instance that email delivery fails

In the instance that gateway server 30 receives a reception failure notice
from mobile station 10A through base station 21, gateway server 30 obtains a
‘No’ as the result of the judgment carried out in step Sa6.

Then, email delivery-managing unit 33 updates the timing information



corresponding to nobile station 10A in the mailbox administration table,
and reads out the email, which is stored in mail box 34 using the nane of
the email. At the sane tinme, email delivery-nanaging unit 33 reads out the
nobile station ID corresponding to mobile station 10A in the mailiho 2005
adm nistration 20 table, and transmts %Qe_ email to nobile station’1 )

t hrough systemcontrol unit 31 using t i nformat i on._of thfa nobi | e station
ID (step Sefiespdiding tonmidbiltedtationyH0¥inghe mnaitbéx ddnintkansion aibie uside
email was delivered successfully, nanely whether a reception success
notice reéindimedeterminkd etimié iintersaki vandf ratm thbi | samat tige, 1 Odniail ep
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delivery succeeds In the instancethat gateway server 30 receives a
recept i on(ifubrtrsinddriceethat eaiailmdeliverssidddeds10A, or in the instance that

gateway server 30 does not receive ei'ther a reception success noticg or a
reception Imithenestante chaf rgaeway server 30 receives a reception success notice
from mobile station 10A, or in the instance that gateway server 30 does not
receive either a reception success notice or a reception failure notice from
15 mobile station 10A after a certain time period, gateway server 30 obtains a
"Yes’ as the result of the judgment carried out in step Sa6.

If gateway server 30 receives a reception success notice from mobile station
10A, email delivery-managing unit 33 deletes the email from mailbox 34 and
deletes the name of the email from the mailbox administration table. At the

20 same time, gateway server 30 initializes the counter corresponding to mobile
station 10A into ‘0, and ends the series of operations. On the other hand, if
gateway server 30 does not receive either a reception success notice or a
reception failure notice from mobile station 10A after a certain time period,
email delivery-managing unit 33 only initializes the counter corresponding to

25 mobile station 10A, and ends the series of operations (step Sa7).

[1.3] Setting of time interval for retransmission of email arrival notice

As mentioned above, according to the email delivery control method in this

embodiment, gateway server 30 can set time intervals for retransmission of

email arrival notice to each mobile station according to an Ack or a reception



15 nobile station 10A after a certain tinme period, gateway server 30
obtains a "Yes' as the result of the judgnment carried out in step Sa6. |If
gateway server 30 receives a reception success notice fromnobile station
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(under a state of ‘decrease of radio wave strength caused by roaming’);
mobile station 10 may be located outside the service area; the power supply to

15 mobile station 10 has been shut off or ; mobile station 10 has broken down. If
mobile station 10 is located outside the service area, there is a strong
possibility that mobile station 10 will be able to communicate after a short
period of time. However, if mobile station 10 has broken down, there is no
possibility of mobile station 10 transmitting an Ack even though email arrival

20 notices are frequently transmitted to mobile station 10. And in such a case,
gateway server 30 receives a NAck repeatedly from mobile packet
communication network 20.

On the other hand, if mobile packet communication network 20 does not
transmit any Ack, it could be due to a problem in the mobile packet

25 communication network. The problem may be just temporary and soon
rectified, but in some cases it may take a long time to rectify the problem.

Generally speaking, it can be assumed that the more the number of reception
failures of Ack and receptions of Nack, after the last successful

communication between gateway server 30 and mobile station 10; namely, the



nobi | e station 10 may be | ocated outside the service area; the power supply
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the time interval for retransmission of an email arrival notice is set to

converge to a predetermined maximum time interval T. The object of this

15 convergence is to meet the demand for quick email transmission, which is
generally expected in an email delivery service, even when the counter has
become quite large. It can be freely determined, on the basis of statistical data,
and past experiences etc., what the maximum limit should be for time interval
T.

20 As a matter of course, the time interval for retransmission of email arrival
notice, when gateway server 30 does not receive an Ack or gateway server 30
receives a NAck, can be determined on the basis of other relations than the
one illustrated in Fig.5.

(2) In the instance that a busy Ack is received

25  When gateway server 30 receives a busy Ack, as mentioned above, gateway
server 30 uses a certain predetermined time interval as the time interval for
the retransmission of an email arrival notice.

In this instance, mobile station 10 is inside the area where it can

communicate, but mobile station 10 cannot return to the state of being able to
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email is a temporary one, such as the decrease in the strength of the radio
wave received by mobile station 10 because of the presence of surrounding
buildings, etc. Due to the temporary nature of the communication status of

15 reception failure, it can be assumed that there is a strong possibility that
mobile station 10 will return to the status of being able to communicate after a
short time period. Therefore, it is preferable that the time interval for
retransmission of email to mobile station 10 be determined to be a short time
period.

20 (4) Comparison among time intervals for retransmission of email arrival
notice

Because of the reasons mentioned above, generally speaking, it is preferable
that time intervals to instances (1), (2), and (3) are different from each other in
the relations mentioned below.

25 The time interval in the instance that a delivery failure notice is received is
smaller than

the time interval in the instance that a busy Ack is received, and the time
interval in the instance that a busy Ack is received is smaller than

the time interval in the instance that no Ack is received or a NAck is
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radio wave strength of mobile station 10 can be also used for determining the

times when email arrival notice is retransmitted and when email is transmitted.
In such a case, the following configuration needs to be adopted.
Fig.7 is a diagram showing a configuration of mobile station 10 in this
15 modification. In Fig.7, the components, which are the same as those in Fig.2
are provided with the same symbols as in Fig.2. As shown in Fig.7, mobile
station 10 in this embodiment comprises received radio wave
strength-measuring unit 15 in addition to all the components of mobile station
10 shown in Fig.2. When transmitting and receiving, unit 12 receives beacon
20 signals transmitted by base station 21, and received radioc wave
strength-measuring unit 15 measures the strength of the received radio wave
of the beacon signals.
In this modification, when CPU 111 of mobile station 10 receives an email
arrival notice when mobile station 10 is able to communicate, it transmits an
25 Ack with information regarding the strength of the received radio wave,
which is measured by received radio wave strength-measuring unit 15. The
information regarding the strength of the received radio wave, which is
attached to the Ack, can be expressed in any kind of format. For example,

CPU 111 can prepare received radio wave strength indexes, which are
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o threshold value. According to this system, the transmission of emails can be
performed with greater certainty, and a traffic congestion due to an
15 accumulation of data from failed email transmission, can be reduced.
In the above-mentioned modification, mobile station 10 transmits an Ack
with information of the strength of the received radio wave, and email
delivery-managing unit 33 of gateway server 30 determines whether to
retransmit an email arrival notice and transmits an email on the basis of the
20  information attached to the Ack received from mobile station 10. The present
invention is not limited to the above described function, and it is also possible
that CPU 111 creates information regarding the transition of strength of the
received radio wave using the information of the strength of the received
radio wave of mobile station 10, which is measured by the received radio
25 wave strength-measuring unit 15, and CPU 111 transmits the Ack with the
information regarding the transition. In this case, email delivery-managing
unit 31 of gateway server 30 determines whether to retransmit an email arrival
notice and transmits an email on the basis of the information regarding the

transition of strength of the received radio wave.




10 attached to a normal Ack, before it transmits the email corresponding to
the normal Ack. The email is actually transmtted only when the strength
of the received radio wave of nobile station 10 is greater than a
predeternined threshold value. According to this system the transhf 445 &5
of emails can be perfornmed with greateé6certainty, and a traffic
congestion due to an 15 accunul ation ofYdata fromfailed emai

transmi ssi dn,a HewlRie ¢Re i ' | i | |le
St ation 10§ anae Tewlite the infdmidir AR IO AR OF sfiep@fh ol
recei ved rectivedaradio awdvenisi isediebmadt Vell®BABnhdPIhE Britod3 Bt rver

30 determ nes whether to retransmt an enmmi arrival “notice and®iransmts

an emai | éantara3baeads ont theirorimtionnrigaedingt (hrctiafsitiort HF sﬁ@ﬁgﬂf‘é? yed

fromnobile station, 10. The present invention is not limted t he above
descri bed T¢¢Ri¥ed sadicawavietattachedsto Nasck ihen it heteiGRy) alNlacks gad @valuates
informption regarding the transition of strength of the received radio
wave udi n@’? RECSERt Status i ofrmebilenstationel(ltas béinghenderctievstdtuy ofli‘desreuse of
mobi | e stat.ion. 10, which i % nmeasur ed by the received radi o 25 wave

st r engt h- ééaﬂ Mpvensirength gausedpby roamingnsentthetbasisaf thiet infotmation,

uni ¢ 51 of i FRHPIT Ui reffi]Sitmerforthe dranaericsion: of emirarrial Bofice.
"egar i ng Aere SpRa SRRl e GeRrosttion o7 BE apeed ot el adiverymanc
ctrength oF SUBOREE, 803" fshihe MACRE (3C0ABORARC Fauta, b niaied R «
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Nack; andieyehmigicafe.t he present status of nobile station 10, as being
under the status of 'decrease of radio wave strength caused by roam ng',

on the baid)sAnfanigbtdtiof ¢Gip il DR ML S
transm ssion of email arrival notice. ccording to this system the

det eri or atImitheferbodirnent! explained! aledd, vatey cofponents of a system of the

present invention, such as the means for receiving emails, the means for
15 obtaining communication status of mobile stations, the means for determining
transmissions of emails, and the means for instructing retrials of obtaining the
communication status of mobile stations, are all installed in gateway server 30.
However, all or some of these components can also be installed in several
separated cabinets instead of being installed together in the gateway server. In
20  such a system, the component groups, which are components grouped by the
cabinets, can be connected with each other by information communication

network so as to enable them to work together.



be controlled, and also the increase of data traffic caused by failed enai
10 arrival notice transm ssions can be reduced when nobile station 10 is
not able to conmunicate. (2) Arrangenent of conponents of email sever
system I n the enbodi ment expl ai ned above, the conponents of a sys;ﬁgmﬁf ﬁhe
present invention, such as the neans fog7receiving emails, the nme JP

15 obtai ni ng conmuni cation status of nobile stations, the neans for

determ ning transmi ssions of emails, GAndIME nmeans for instructing retrials
of obtaining the conmunication status of nobile stations, are al

installed in gateway server 30. However, all or sone of these conponents
can also be installed in several separated cabinets instead of being
install ed together in the gateway server. In 20 such a system the
conmponent _groups, which are conpgnents grouped by the_ cabinets,- can be
connect ed Iwi t h dadRediatk rOfb(]OnHPﬁm&tEﬁ@ﬁT@BmS@agﬂ ofelivetyworatd seethod o
enabl e.themto.work together. 27 CLAIMS 18 AUG 2005 1. A nethod of
controt | i REMITEIAoni ¢ message delivery, said nethod 5 conprising: a

receiving step for_receivi an. el ectroni ¢ nessage, which is adcﬁ.eﬁsed to
a nobil e statioff, T&CXH&| %’% rgﬂf cIeFELE g agjeré}ggtrpg}c sGSERRfontvICh 1S

; di . _ L 2 Al ; i
tranar t ¢ AaessAg PRl BajRh, FouCpleckiReiC e ihgh 2k Firy S oBnl ™

nobi | e st M&dimﬁ%{é%%ﬂ@isfﬂtﬂﬂrﬁ ep for obtaining, froma nobile packet
conmmuni cat1on ne rk to I'ch sald nobil e station belongs, information on

ca! nor . : ! . !
said noti ce of PArTAl I ARRURE LGN, nk RNt pORAFRLAA | g
whet heg - safdai®éRetronit mdRagads saltPdbikestatipsm tted to said mobile

station at the present

a status obtaining step for obtaining, from a mobile packet
communication network to which said mobile station belongs, information on
communication status of said mobile station with regard to reception of said
notice of arrival;

15 a transmission determining step for determining whether said
electronic message should be transmitted to said mobile station at the present
moment or not, on the basis of said information on the communication status;

a transmitting step for transmitting said electronic message if said
electronic message is determined to be transmitted in said transmission

20  determining step;

a transmission success determining step for determining whether said
transmission of said electronic message in said transmitting step succeeds or
fails; and

a retrial instructing step for variably setting a waiting time, each time

25 when the retrial instructing step is executed during electronic message
delivery, on the basis of said information on the communication status, and
instructing repeated execution of a series of operations in said arrival notice
transmitting step and succeeding said steps following said waiting time, if

said electronic message is determined to be not transmitted in said



nmonment or not, on the basis of said information on the comunication
status; a transmtting step for transmtting said electronic nessage if
said electronic nessage is determined to be transmtted in said 18 AU§ 2005
transm ssion 20 determning step; a transm ssion success determ ning step
for determ ning whether said transm ss?gn of said electronic nessage in
said transmtting step succeeds or fai and a retrial instructing step

for vari abttansaessiong detevmiining $tepp,oredf fsdid neandmisdien bhesdidt elektronic
instructing step is executed during el ectronic nessage delivery, on the

basi s of sa¢ssagafior saidi transmitting steprimidetdriminedt @t G5l ianshidi rahsmédsiog
repeated execution of a series of operations in said arrival notice

transm tt“p‘ugcweciﬁtanmryugcﬁem ng said steps followng said waiting tine, if
said electronic nessage is determned to be not transmtted in said 18 AUG
2005 28 transm’ ssion determning step, or if said transm ssion of said

el ectr nmessage i.n transmtting step is determ.ned to fail in said
trans ss on 2%3‘8@’5!’1%@@11 RPRIrAYing leciwonic Nl‘?ﬁ;sﬁgédd@hvéﬂhtacﬁprdlﬁ@ to

el ectroni el a &e delivery according to claiml1l, wherein: said series of
operat|0n§ ? &% ol | owi ng sai d waltlngtlrrem sald retrial

ransmtting st SO eas hobbutiord Fstue bRl O lad e st weling fionf drrseid on
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addr ess.
step.

3. A method of controlling electronic message delivery according to
claim 1, wherein:

15 said electronic message received in said receiving step is temporarily
stored in a mail box in which each mobile station is allotted a memory

address according to its electronic message address.

4, A method of controlling electronic message delivery according to

20 claim 1, wherein:

said information on the communication status, which is obtained in
said status obtaining step, indicates any of the following: communication
possible status, communication busy status, or communication impossible
status;

25 in said retrial instructing step, a first time period is set as said waiting
time if said information on the communication status indicates
communication busy status, and a second time period, which is longer than
said first time period, is set as said waiting time if said information on the

communication status indicates communication impossible status.



4. A nmethod of controlling electronic nmessage delivery according to 20
claim1l1, wherein: said information on the communi cation status, which is
obtained in said status obtaining step, indicates any of the foll ow ng:
conmmuni cation possible status, conmunication busy status, or conﬁyﬁkfﬁhion
i npossible status; 25 in said retrial hgstructing step, a first ti 5
period is set as said waiting time if said information on the

comuni cation status indicates conmunication busy status, and a second
time period, which is longer than said first tine period, is set as said
wai ting tidwe i f Adngthed @imeontnelling t tlectronionmesssigeodelivery sadoodding ¢o

comruni catllqn I mpQssi pl e status. 29 18 AUG 1005 5. A nethod of controlling
el ect roni €138t da &eM-very according to claim1, wherein: said waiting
time is determned, on.t.he basis of a punper of tines of 5 execution of a
series of operaffh¥aiting dimegis-detgrminad on theabasis wafi » quasker afi@imes of
succeedi ng_said steps for said el ectronic. ressage up to the present nonent.
oA bt naueoutoR o spiths OF IaRerrGnE Trsdihge v naltks ranseBInG Siep 5ed ai m
5, wherein; i-n _sat etrial instructi.ng step, if, said nunber of tjnes of
oxecuti onBrodedifly Aid slePs ot sald Eldctinif dndiseRe it SR premgRE mammank
predeterm ned nunber, a predetermned tine period is set as said waiting
time. 7. A nmethod of controlling electronic nmessage delivery according to

15 claim k, wheneif; i d,¢ ' Lcati: t at B

I nf or mat i §h on aA I@ﬁ@g?ﬁ ce);lﬂfarggyé%?e\/lggnbgg:l gﬂ\éAg/ag\é eoﬁaég?@? ,?%&H?%m?t Eﬁi on.
8. A et hgthif{ 5CRMer&in:1 Nng el ectroni c nessage delivery according to 20
claim1, wherein: said information on the comunication status is

inforp@tion on in said retrial instructing step, if said number of times of execution of
said series of operations is the same as or more than a predetermined number,

a predetermined time period is set as said waiting time.

7. A method of controlling electronic message delivery according to
15 claim 1, wherein:
said information on the communication status is information on a

strength of a received radio wave of said mobile station.

8. A method of controlling electronic message delivery according to
20  claim 1, wherein:
said information on the communication status is information on a

transition of a strength of a received radio wave of said mobile station.

9. An electronic message server, comprising:
25 a receiving means for receiving an electronic message, which is
addressed to a mobile station for subsequent forwarding to the mobile station;
an arrival notice transmitting means for transmitting a notice of arrival
of said electronic message to said mobile station;

a status obtaining means for obtaining, from a mobile packet



transition of a strength of a received radio wave of said nobile station.

9. An el ectronic nessage server, conprising: 25 a receiving neans for
receiving an el ectronic nessage, which is addressed to a nobile station
for subsequent forwarding to the nmobile station; an arrival notidd A6 2005
transmtting neans for transmtting a ngbice of arrival of said electronic
nessage to said nobile station; a status obtaining neans for obtaining,

froma mobbhimpaRietionl Betdk2RPHHIGh saRTHoYikabtafidnisdoREK, irﬁ‘o)‘t‘ﬁiaﬁbn_s(gi d

nobi |l e station belongs, information on a communication Status of sai

nobi | e st atdammairtibatienystatus ofrsaid piobite sfatem witheddaed tofreaeptivalof said
transm ssion deternining means for determ ning whether said el ectronic
message shoticd dfearrivabsnitted to said nobile station at a present time or
not, on the basis of said informatjon on the communication status; a
transm tting ne&ndransmissigns rdetermmingi mednsctfoonidetarpping whetheri said

det erg}éned by said transm ssion determ ning neans that said el ectronic

message sRBWiPHe message shewld bo teansmitted tssaid smehile statiore ahianpragentans

for determining whether _sajid transnission of said el ectronic nessage by
sai d tran¥f¢ PPHQtsn%%ﬁ@e b@ﬁ’éc@f—:ﬁﬁ‘ng}qrmﬂt@n Qﬁ&ﬁﬁ Goampyncaten statising neans

for variably setting a.waiting ti for retransmitting an arrival,.notice
when said el ect?(}ﬁ?’gs LS Soﬁ&?ﬁ% 1ng5sq%g}elpgtrgglq message ifdt iy

ol ect roni SoleeRifEd By Sl PohstBRS R HipthESiAR, meAfi it Sutd oSlegfiPriy
sai d ”ang‘{%%g?gﬁﬂ%sg%{ﬂﬁ ufféidni ng neans, and instructing a series of
y

operation arrrval notice’transmtting neans, said status
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nmeans, said transmssion success determ ning neans and sai retria

I nstruct i B&d RRMSmikSlonO WM Saidt electPddibNthdss4Be by said transmitting means
succeeds or fails; and

a retrial instructing means for variably setting a waiting time for
retransmitting an arrival notice when said electronic message is determined
15 not to be transmitted by said transmission determining means, or when said

transmission of said electronic message by said transmitting means is
determined to fail by said transmission success determining means, and
instructing a series of operations by said arrival notice transmitting means,
sald status obtaining means, said transmission determining means, said

20 transmitting means, said transmission success determining means and said

retrial instructing means, following each waiting time.

10. A method for ensuring delivery of an electronic message to a wireless
mobile telephone that has at least an electronic message communication
25 functionality and a voice communication functionality, comprising the steps
of:
(a) determining a reception status of the wireless mobile telephone
before sending the electronic message to the wireless mobile telephone;

(b) if it is determined that the wireless mobile telephone is not



10. A method for ensuring delivery of an electronic nmessage to a wireless
nobi | e tel ephone that has at | east an el ectronic nessage communi cation 25
functionality and a voi ce conmunication functionality, conprising ”“ﬂUl?tZEﬁE’S
of : (a) determining a reception status of the wireless nobile tel ephone

bef ore sending the el ectronic nessage tg the wirel ess nobile tel ephone; (b)
If it is determned that the wrel ess m)%ile t el ephone is not 18 AVG 31

r eachabl e reacdteahle; expatting §tep (a) at ifirst titdenmtémviads et penepallp pregadskively

pr ogr essi vel wi den as a nunber of consecutive negative determ nations
that the wideness a muinbee afetendesntiviesnegativee detertieations ehae she (wireleks i t
Is determ ned that the wireless nohile telephone is not 5 receptive to a
message d@@b@?% epRepats kgt seaghably ineressesind time intervals; and (d) if
determ ned otherw se jn,steps (b) and (c), sending the, electronic A nessage
to the wirel ess(ﬁ\ginﬂfl’é ise|(§‘1§%ﬁmedldﬂ4t1.tfm wareless doebilai tr]epboae aismnod,
whereip if a delivyery of the |l ectroni c nessage. to the wirel ess nobile

t el eph ner?%ﬁnqb‘fe g&@é’{}’cqsﬁﬁg%tdggw@g’ executilg atep (@ ahsesand §ime antexvalsi hod
accordi ng&%la claim 10, wherein determining a reception 15 status conprises
sending o a nessage arrival notice. 13. A nethod according to claim 12,

e b ST ELAEAT G ol TR (B U (O BRI A e Relromic
message a?ﬁ%s‘éﬁ e'?Btthg%vi'rélteag?ﬁ?lﬁll'é telgggﬂlﬁe. A met hod according to claim10,

wherein i eterm ned e W eSs nobil e tel ephone is not
reachable when it is |ocated outside a service area. 25 15. A nethod
according to claim 10, wherein it is determ ned that the

10 11. A method according to claim 10, wherein if a delivery of the
electronic message to the wireless mobile telephone fails, executing step (a) at

third time intervals.

12. A method according to claim 10, wherein determining a reception

15 status comprises sending out a message arrival notice.

13. A method according to claim 12, wherein it is determined that the
wireless mobile telephone is not reachable if no response is returned within a

period of time after the message arrival notice is sent out.

20
14, A method according to claim 10, wherein it is determined that the
wireless mobile telephone is not reachable when it is located outside a service
area.

25 15. A method according to claim 10, wherein it is determined that the

wireless mobile telephone is not receptive when it is busy in communication.

16. A method according to claim 10, wherein the first time interval

becomes constant after the number of the consecutive negative determinations



wi rel ess nobile tel ephone is not receptive when it is busy in

comuni cation. 16. A nethod according to claim 10, wherein the first tine
i nterval beconmes constant after the nunber of the consecutive negative
determ nations 32 reaches a predeterm ned nunber. 18 AUG 2005 17. A nethod
according to claim1l, wherein the foll 3# ng rel ationship general g mgiggs
anong the first, second and third tine rfitervals: 5 the third tine

i nterval s readhed s peadudefrhived Atigbez! s < the first tinme intervals. 18. A
met hod according to claim 10, wherein determ ning whether or not the
wirel ess nobile tel ephone is receptive conprises referring to strength of
10 radio signals being received by the wirel ess nobile tel ephone. 19. A
met hod acddr di ng\ toethiodl acadrding doeclainiet by wiherein tiree fokowing melatidrship

w rel ess nobile tel ephone is receptive conprises referring to a transition
hi story ogeneralhgexists ammmigothss fjret) secancband thivd tithe imtarvalsss nobi | e

tel ephgne. 15 20. A nethod according to claim 10, wherein the wreless
mobi | €t el ephoHe ithirdetimmmpniersals ~edepseaandutione dntervalss € the Sirepeings)
and (c). 21. A nessage delivery device that ensures delivery of an

el ectroni énteﬁﬁall%ssage to a wireless nobile tel ephone that has at |east an
el ectroni ¢ nessage comruni cation functionality and a voi ce comuni cation
functionality, conprising: a status inquirer that determ nes a reception

Tessage t85the  FuftBSd A5driiig fo SRIRL TR i Ekininks aihalher ot
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Cor (RO Al dihalsWeifle RLERRATBYHhE witabsphRIfId Rigshofier, | 0 status ()

nor ( a counter at “coun successive negati ve
det erm nati ons

19. A method according to claim 10, wherein determining whether or not

the wireless mobile telephone is receptive comprises referring to a transition

history of strength of radio signals received by the wireless mobile telephone.
15

20. A method according to claim 10, wherein the wireless mobile

telephone is reachable and receptive when otherwise in steps (b) and (c).

21. A message delivery device that ensures delivery of an electronic
20  message to a wireless mobile telephone that has at least an electronic message
communication functionality and a voice communication functionality,
comprising:
a status inquirer that determines a reception status of the wireless
mobile telephone before sending the electronic message to the wireless
25 mobile telephone, wherein the determined reception status is any one of: (a)
the wireless mobile telephone is not reachable; (b) the wireless mobile
telephone is not receptive to a message delivery; and (c) the wireless mobile
telephone is neither in status (a) nor (b);

a counter that counts a number of successive negative determinations




18 AUG 2005 33 by the status inquirer that the wirel ess nobile tel ephone
Is not reachable; a transmtter that sends the el ectronic nessage to the
wirel ess nobile telephone if the status inquirer determ nes that {fe 2005
wirel ess nobile telephone is neither in status (a) nor (b); and 5 a s@aq
inquirer control that if the status inqygprer determnes that the wreless
nobi l e tel ephone is in status (a), activates the status inquirer to
det er ni ne bytherstatstinquirer dhasthef witetess mebélestehaplidne isal@nieaokakle; f i r st
time intervals that generally progressively wi den as a count by the
counter i ncr eagegansmittérf thatesestatthe electoonier messagertmtlse wriaeleshenobile! ess
nobi l e 10 tel ﬁphone IS In status (23, activates the status inquirer at

P e ec

second ti delephorevfithe status ingu teronings rihat thec wareless mathide ¢¢lephéne

delivery of the electroni nmessage to the wirel ess nobile tel ephone fails,
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22. A device according to claim 21, wherein if delivery of the electronic
message to the wireless mobile telephone fails, the status inquirer control
activates the status inquirer to determine the reception status of the wireless

15 mobile telephone at third time intervals.

23. A device according to claim 21, wherein the status inquirer sends out

a message arrival notice.

20 24. A device according to claim 23, wherein the status inquirer determines
that the wireless mobile telephone is in status (a) if no response is returned

within a period of time after it sends out the message arrival notice.

25. A device according to claim 21, wherein the status inquirer determines
25 that the wireless mobile telephone is in status (a) when it is located outside a

service area.

26. A device according to claim 21, wherein the status inquirer determines

that the wireless mobile telephone is in status (b) when it is busy in




beconmes constant after the count by the counter reaches a predetermned 5
nunber. 28. A device according to claim22, wherein the follow ng

rel ationship generally exists anong the first, second and third tine
intervals: the third tinme intervals < the second tine intervals < ttﬂeu‘i[ﬂ@&t
time 10 intervals. 29. A device accordgﬂg to claim21l, wherein thé stt‘gt us
I nquirer determ nes whether or not the"wireless nobile tel ephone is in

st at us (bxpnmmuaitatiord.east on strength of radi o signals being received by
the wirel ess nobile tel ephone. 15 30. A device according to claim 21,
wherein the status inquirer determ nes whether or not the wireless nobile
tel ephone is in status (b), based at least on a transition history of
strength &f.radifo d8\yaal aceerskngetd wlatme2li rehersin thbi firstt tnephiobervab0
31. A devjce according to claim2l, wherein the wireless nobile telephone
i s reachaBfeomsd sepdpnt aftarnthe icount bietthercounter aieashesya poedetgymined

5 number.

28. A device according to claim 22, wherein the following relationship
generally exists among the first, second and third time intervals:
the third time intervals < the second time intervals < the first time

10 intervals.

29. A device according to claim 21, wherein the status inquirer determines
whether or not the wireless mobile telephone is in status (b), based at least on

strength of radio signals being received by the wireless mobile telephone.

15
30. A device according to claim 21, wherein the status inquirer determines
whether or not the wireless mobile telephone is in status (b), based at least on
a transition history of strength of radio signals received by the wireless
mobile telephone.

20

31. A device according to claim 21, wherein the wireless mobile

telephone is reachable and receptive when it is nether in status (a) nor (b).



