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"and an Emai | Server 5 Technical Field The present invention r 0 a
met hod of controlling email delivery and an enmil server form@m,m’m’mmmmm
.retransmtting emails to nobile stations, such as nobile pho ,

nmobi | e communi cation network. 10 Backgrqund Art In recent years, %8u#ral

ki nds of nobile comrunication systens providing email services to users of
mobi | e stations, such as nobile pH3BESECRIMIKEDNare connect edemnmmmﬂmmmm '
I nternet through various nobile conmunication networks, hav Im

use. In the nobile conmmunication systems emai | s addressed 1;5 0 +Gooooz+ "
subscri bers of %I st ations at first received by emi servers, o)
in turn deliverft @ﬁg}épigjoqrgr(ﬁ gsFuE@é]rDl@BNﬂbﬂnd[ﬂﬂ mail Servars. _
General |y speaking, in a nobile communication network, the communication
status of a nobile station is unstable, and can cause conmuni cation

failurgs. when emails are delivered during a 20 comruni cati on
fail ur% ;{ﬁﬁﬁﬁagﬁ? |on is unable to carryout the routine function of
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i nvention haﬁe@qﬁrhfmﬂﬁleeoﬁmuﬁl afibnetlWdizk! or €goi ng description of the
prior art, and it Is an object of the present invention to provide a nethod

of controlllng emai | delivery and an email server, which can deliver enails

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



FO0461/ 3125 (#461/81299h a nobile communi cation network by maintaining a
‘snoot.h flow of email traffic even when there is an increase in the nunber
of deliveries; and, can prevent traffic congestion of enmil deliveries
.while retransmtting emails, whose earlier attenpts at delivering to
mobil e stations failed. 5 To solve the above-nentioned problemof the prior
art, the present invention proposes a nethod of controlling enail .
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i nvention. Another preferred node of the method of controlling email
del i vVHOy efaticiebelongsgattramsmissiom determinggs sedp fehderetdnimt wWifethér the

first node of the nethod of controlling email delivery; and further
conpri ses emaihshowld bentransmitzad to tins maehile gtasionpat§ the presesiinoest or not,i ce
of arrival of the email to the nobile station, when the email, which is
addr essedOfiothenbasip nf thesinformationson dbei caamuniation rstatuspiai ransmitting
commun (:Fitstie:(i))r]f(;srt t?gulljssnnv&itng trh(?:ge‘:'irilzcililticlg tlrlg Ce%)etliil C;Q d%ftertrrrlli%ed to be transmitted in
the transmission determining step, and; a retrial instructing step for setting a
15  waiting time on the basis of the information on the communication status, and
instructing the execution of obtaining operation by the status obtaining step
following the waiting time, if the email is determined to not be transmitted in
the transmission determining step, or if the email is determined to be
transmitted in the transmission determining step and transmission of the email
20 fails. This is the first mode of the proposed method of controlling email
delivery of the present invention.

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 further comprises an arrival notice

25 transmitting step for transmitting a notice of arrival of the email to the mobile
station, when the email, which is addressed to the mobile station, is received,
and; information on communication status with regard to reception of the
notice of arrival is obtained as the information of communication status in the

status obtaining step. This is the second mode of the proposed method of



noti ce of RO461val26s obtained as the informati on of conmunication status in
‘the .status obtaining step. This is the second node of the proposed nethod
of F0461/3125 3 controlling email delivery of the present invention.

-Anot her preferred node of the nmethod of controlling email delivery of the
present invention conprises all charactegyistics of the first node of the
nmet hod of contf_ol ling. emai|l delivery; and the information on the

comuni catParodling amall dghivery pf the psesend invientienst at us obt ai ni ng st ep,
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the fourth node of the proposed nethod of controlling enai elivery o

the presestatuswedicates. cGimintitigon afyestand, madea gbcofid tivae Pedicd, which
controlling email delivery of the present invention conprises all

char al er istanger dhan ilee fiostrtimerpeteodyfistsee as the waiting tomotif chd imfpramaidn
delivery; and in the retrial instructing step, if the nunber of times of
execut i onodfthereommamnication atatus indicetestecamnimication impossible iseatps eThig
or odet er niste HHHG Tpde 96 the psaposes! mvhaa ot sRptralhng amell delrvery of the
mode of present invention.

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

15  present invention comprises all characteristics of the first mode of the method
of controlling email delivery; and the waiting time is determined on the basis
of number of times of execution of the status obtaining step for the email up
to the present moment. This is the fourth mode of the proposed method of
controlling email delivery of the present invention.

20  Another preferred mode of the method of controlling email delivery of the
present invention comprises all characteristics of the fourth mode of the
method of controlling email delivery; and in the retrial instructing step, if the
number of times of execution of the status obtaining step for the email up to
the present moment is the same as or more than a predetermined number, a

25 predetermined time period is set as the waiting time. This is the fifth mode of
the proposed method of controlling email delivery of the present invention.

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 the information on the communication



t he propo of controlling email delivery of the present invention.
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.method of controlling email delivery, and the information on the
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status; a transmtting nmeans for transmtting t the email "1s

det er m ne¢ohtrobléng ehaaib delivedy 8 the prdseansiveéstiom deternining means, and; a
retrial instructing means for setting a waiting tinme on the basis of the
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of the status obtaining neans following the waiting time, if the emai
det er m neineasts for reeciving annemaddwhich lis addeessedssi ®motslestativma staarns .
Brief Description of the Drawings _ o
obtaining means for obtaining information on communication status of the
mobile station from a mobile communication network, to which the mobile
station belongs; a transmission determining means for determining whether
15  the email should be transmitted to the mobile station at the present moment or
not on the basis of the information on the communication status; a
transmitting means for transmitting the email if the email is determined to be
transmitted by the transmission determining means, and; a retrial instructing
means for setting a waiting time on the basis of the information on the
20 communication status, and instructing the operation of the status obtaining
means following the waiting time, if the email is determined not to be

transmitted by the transmission determining means.

Brief Description of the Drawings

25 Fig.l is a block diagram showing a configuration of a mobile
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.



25 Fig.1l i di agram showi ng a configuration of a nmobile

“communi c.atfﬁ)o‘ﬁmgggggm according to the first embodi nent of the present
invention. Fig.2 is a block diagram showi ng a configurati on of a nobile
.station according to the first enbodi ment of the present invention.
F0461/3125 5 Fig.3 is a block diagram ghowing a configuration of a gateway
server according to the first enmbodi nent of the present invention. Fig.4 is
a format cHdgs3 Inoniblgck diagraox showingsar eonfiguratiore, ofvai gatéwayssenved in
a menory of an email delivery-managing unit, according to the first 5
enbodi nenticeprding tethedist e imemt ofithe present igvaptionhowi ng a rel ati on
bet ween values, of cqunters, which an enumi| delivery-managing unit sets,
and tinme i nu8Aval & fmaterharisshakinga malhmr iadaninagration tabley. which ds

fl owmchart showi.ng a process, which |§.executed by an . email _ 10 ]
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I nventkon., Rl 04:7. 1 | ock di.agram.showi ng a configuration of a nobile
statio gg@)%hédﬁtogtﬁﬁarﬁ%l Xﬁﬁt@}l' of the present invention. 15 Best
Mbde for s bW h [ Nt L1 ow.n ragraphs, .an
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to the | nhefipgtnotdéed. 11 Enbodi ment [1.11 Configuration of embodinment (1)
Configuration of systemFig.1 is a diagram showi ng a configuration of a

mobi | e comigi6c & ia0flowchart showing a process, which is executed by an email

10 delivery-managing unit according to the first embodiment of the present
invention.

Fig.7 is a block diagram showing a configuration of a mobile station

according to modification (1) of the present invention.

15  Best Mode for Carrying Out the Invention
In the following paragraphs, an embodiment of the present invention is
explained with reference to drawings. The embodiment explained below, is a
system where the present invention is applied to a mobile communication
system, which is connected to the Internet.
20 [1] Embodiment
[1.1] Configuration of embodiment
(1) Configuration of system
Fig.1 is a diagram showing a configuration of a mobile communication
system in this embodiment. The mobile communication system in this
25 embodiment contains a plurality of mobile stations 10A, 10B..., mobile
packet communication network 20, base station 21, service control station 22,
gateway server 30, Internet 40, and a plurality of terminals 50A, 50B..., etc.
In Fig.1, only mobile stations 10A and 10B, and terminals S0A and 50B, are

shown representing a plurality of mobile stations 10A, 10B... in the mobile



system i n pg46y/8Pedi ment. The nobile conmunication systemin this 25
“embodi ment contains a plurality of nobile stations 10A, 10B..., mobile
packet communication network 20, base station 21, service control station
.22, gateway server 30, Internet 40, and a plurality of termnals 50A,
50B..., etc. In Fig.1l, only nobile statg ons 10A and 10B, and term nals 50A
and 50B, are shown representing a plurality of nobile stations 10A, 10B...
in the noSPrEMBoIERtICN I8tWorkogndnacpluralityeafabenminats 304 HQBi.t yimfthe
termnals 5 in the nobile comunication network, respectively,
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executes 15 email-transmtting processes of the emails, according to the

i nstall eddpv@sahrougmmtleenatct@,r hand, term nal 50 obtains infornmati on on
emai | s addressed to termnal 50, which exist in Internet 40, automatically

or fol0ow Moreover,opgragramsfaracomposing, trynsmittingerandaretedviany ansaildgs
information in the above-nentioned display unit. 20 Mbile stations 10A,
10B. .. (r énstakled indeeminalol,| and temiipad SO0furtasiosisnas aaremailfclidrer dnithino
need to didggcirri]gtlil(i)rih ‘gge?n{arﬂonénee%%p r%%ggg)én a&sz;Tr?lttjlllsl,ewhich transmits and
receives emails using given email addresses. Terminal 50 composes emails
following particular operations carried out by its user, and executes

15  email-transmitting processes of the emails, according to the installed program.
On the other hand, terminal 50 obtains information on emails addressed to
terminal 50, which exist in Internet 40, automatically or following the
operations carried out by its user, and displays the information in the
above-mentioned display unit.

20 Mobile stations 10A, 10B... (referred to as ‘mobile stations 10’ hereinafter,
if there is no need to distinguish them from each other), are mobile
communication terminals, such as mobile phones and Personal Handy-phone
Systems (PHSs; registered trademark), which can use a communication
service in mobile packet communication network 20, and execute data

25 communication and voice communication through mobile packet
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



comuni catpgyp /g a5 nal s, such as nobile phones and Personal Handy-phone
"Systens (PHSs; registered trademark), which can use a conmuni cation
service in nobile packet conmunication network 20, and execute data 25
.conmmuni cati on and voi ce conmuni cati on through nobil e packet conmuni cation
network 20. Each of nobile stations 10 has an email address for _
transmtting and receiving emails and it can function as an email client.
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regi stration operation, whic s execut by nobile station _
posi tion degiriptien, an IPP&fanobilel tatibh PO TReats hAcideALifier, @vtﬁ@ﬁ}’;ﬁ‘@ixﬁ&é@'

system Hence, an explanation of the operation is onmtted in thi's
descrl@t i enclusbveTidentityitoi eacly agibiler station 1Gbh enobile §faekeedohmahi@itivri

| ocation of nobile station 10 and call nobile station 10 when there is an
emai | arr petworkor2(hoContentst aof ithe positidn begistratoaptatiléi are wpdateb by e
packet commupj cation network 20 receives an enail addressed to nobile
station 1DOSY9H regipatien operation; sehichnisnexeanted dyy miebilé statton HO, srd/i ce
area wher ﬁlen%%is{tfof trgéiis?rgti%)g operation is the same as the one in a conventional
system. Hence, an explanation of the operation is omitted in this description.

15 The position registration table is referred to obtain a location of mobile
station 10 and call mobile station 10 when there is an email arrival for mobile
station 10. To be more specific, when mobile packet communication network
20 receives an email addressed to mobile station 10, mobile packet
communication network 20 identifies the service area where mobile station 10

20 is located on the basis of the position registration table of service control
station 22. Then, mobile packet communication network 20 transmits to
mobile stations 10, an email arrival notice from all base stations 21 in the
service area. When mobile station 10 receives the email arrival notice, it
transmits an acknowledgement response with regard to the email arrival

25 notice. In this embodiment, there are two kinds of acknowledgement
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)



20 is Iocqtmgglgge basis of the position registration table of service
‘control - station . Then, nobil e packet comunication network 20 transmts
to mobile stations 10, an enmil arrival notice fromall base stations 21
.in the service area. Wen nobile station 10 receives the email arrival
notice, it transmts an acknow edgenentg response with regard to the enail
arrival 25 notice. In this enbodinent, there are two ki nds of

acknow edgéhlftresperssoissars ackhowhedgaient sasponse, which amdichtes fhatrmebilese
to emmil arrival notices, as described below a. Normal acknow edgenent
response (faten d@dsmpvagvadableal Ack' hereinafter) F0461/3125 8 This
response is @;\ acknowl edgenent response, which indicates that nobile

station 1 Yol lesigemens respeysearieriee tgaschusy dorhereinaftenr ed t o

b Ack'. herei naf t.er Thi s response is an acknow edgenent response,
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arrival notice is transmtte

pr edet er mitpeR ity Q%g'd?ﬂleafabkhokﬂégggﬁeht afershbﬁbe gtes\%?fd i2g> t4AnaALked to

nobi |l e station 10, nobile packet co nicatioh 15 n forwards t he

acknoi) ed persinhftess fo tse nbdetdtetheotansiittiig sideavelicht indlicstes @hat Mdbige
foll owi ng explanation, "Ack' is used as a general termfor normal Ack,
busy Ack, stattborNAékis nbemavatlabke newioOnetitt bther hand, in the instance that an
acknowledgement response to an email arrival notice is transmitted from
mobile station 10 within a predetermined time period after the email arrival
notice is transmitted to mobile station 10, mobile packet communication

15  network 20 forwards the acknowledgement response to the node of the
transmitting side. In the following explanation, ‘Ack’ is used as a general
term for normal Ack, busy Ack, and NAck, when there is no need to
distinguish them from each other. This is a summary of the calling operation
carried out by a mobile station using the position registration table.

20  Gateway server 30 is a computer system provided to a packet gateway
switching and relaying station, which interconnects Internet 40 and mobile
packet communication network 20. Gateway server 30 functions as an email
server, which relays email communication between email clients (namely,
mobile stations 10 and terminals 50). To be more specific, gateway server 30

25 receives emails, which should be transmitted from terminals 50 in the side of
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.



di stingui s;lpmggl%5om each other. This is a summary of the calling
"operation carried out by a nobile station using the position registration
table. 20 Gateway server 30 is a conputer system provided to a packet
.gateway switching and relaying station, which interconnects Internet 40
and nobile packet communication network 20. Gateway server 30 functions as
an emai|l server, which relays emai|l comunication between email clients
(namely, dbigateway servers 300transmitsr ai rerhail5e) mdbileestatioe Hperid ngobile
gateway server 30 25 receives emails, which should be transnmtted from
term nal s S&1om khaeeeiyes othe iemail riatccessfullypomiobéles staticond O10ransmite ai de
et communi cafion network 20 to other nobile stations 10.
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information given by these notices. At the same tine, gateway server
eval uH) es nbhiee needs to betietransatictd drotherbdyis of sh@ihformidicingiven lb?%hése?f

the information, and sets the proper retransm ssion tinmes of the emai
arrival naolices. ATithetsame tant| ggtopay aeiver BO evalaatesethe espiraiunistion t he
latter part of the follow ng description. 15 (2) Configuration of nobile
station 16tatus of mobile station 10 on the basis of the information, and sets the proper
retransmission times of the email arrival notices. The time setting operation is
precisely explained in the latter part of the following description.
15  (2) Configuration of mobile station 10
Fig.2 is a block diagram showing a configuration of mobile station 10 in this
embodiment. Mobile station 10 has control unit 11; transmitting and receiving
unit 12; user interface unit 13 (referred to as ‘user I/F unit 13’ hereinafter);
and bus 14, which interconnects these units.
20  Transmitting and receiving unit 12 executes radio communication between
mobile packet communication network 20 and base station 21. User I/F unit
13 has a liquid crystal display unit (not shown), for displaying dialog screens
and various kinds of information; a key pad (not shown) by which the user
inputs various kinds of data; a microphone (not shown); and a speaker (not
25 shown) by which the user talks with other people, etc.
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



Fig.2 is gidmoes19d5agram showi ng a configuration of nobile station 10 in
‘this. enbodi nent. Mbile station 10 has control unit 11; transmtting and
receiving wunit 12; user interface unit 13 (referred to as "user I/F unit
.13" hereinafter); and bus 14, which interconnects these units. 20
Transmitting and receiving unit 12 execypes radi o conmuni cati on between
mobi | e packet communi cation network 20 and base station 21. User I/F unit
13 has a Icogtrodting ytheal whiokepiody mobile (statioshd@n)a progrdivs ploay iesgbdishing
screens and various kinds of information; a key pad (not shown) by which
the user CORPBUBIGAHIQMHCRNRECHN betwegmgateway: sepien3® amdimabidevsiatiamdOa
speaker (not, 25 sho (ér by which the user tal ks with other people, etc.
Control udPd alRfQﬁi#ﬂ}mP ROMPOSINE; ransiting, andireeaiyingemais. RAMcbh3 sl s

each conponent of npbi]e stati .+ {ROM tqres nobile station 1 Ds for
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emai | s. : | : .eX tes
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to ROM 11 OMy p f ' t atd eixye n
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of I'/F unit tlrgb for exarrpl?la%PU gﬁbg?i% ggsthgh%&%sggggég?&?ﬁg%y%ﬂ in
t he 11Qui displgpualt (ndd stiosl)eof MRidnit 18t shown) of I/F unit 13. (3)
Configuration of gateway server 30 Fig.3 is a diagram showi ng a
conf i gur a3 pCoofigymattonyfgateway3erver 3hi s enbodi nent. Gateway server 30
has systemcontrol unit 31, subscriber

ig.3 is a diagram showing a configuration of gateway server 30 in this

embodiment. Gateway server 30 has system control unit 31, subscriber
information administration unit 32, email delivery-managing unit 33, and

15 mailbox 34.

System control unit 31 controls each component of gateway server 30. At
the same time, system control unit 31 functions as an interface between
different communication networks, and executes protocol conversions
between mobile packet communication network 20 and other communication

20  networks such as Internet 40. For example, if system control unit 31 receives
data addressed to terminal 50 from mobile station 10, control unit 31 converts
the format of the data from the protocol used in mobile packet communication
network 20 into the protocol used in Internet 40, and transmits the data to
Internet 40.

25 Subscriber information administration unit 32 stores and administrates
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.



I nf or mat i qm@:m'%p'ﬁt ration unit 32, email delivery-managing unit 33, and
15 mai |l box 34. Systemcontrol unit 31 controls each conponent of gateway
server 30. At the sane tinme, systemcontrol unit 31 functions as an
.interface between different comunicati on networks, and executes protocol
conversions between nobile packet comypication network 20 and ot her
comuni cation 20 networks such as Internet 40. For exanple, if system
control uniimaid delivery-gnanaging uniti3dsmmaages delivieryalof indilobetwdben ensdidt i on
10, control, unit 31 converts the format of the data fromthe protocol used
i n nobi | e CHgBketTacbenmonecspaaific, amanbdelivery-managheg pmit 33 sbceives eémails
I nternet 4Q, and transm.ts the data to |Internet 40. 25 Subscriber
i nf or mat i aad&?ﬁwﬂit@m&hlknsmom 30, andrsyoremthemnimmaitbax 34 temporariiyon

oncer ni ng,subscri.bers. of the packet co ni cat,ion service provided by
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and enui | addfdss@dr y- managi ng unit 33 stores the enail at the menmory address
whi ch corresponds to the email address of nobile station 10, to which the

emai 110s  Addmensieded Hboke, Weidn aneinaid ardvaliefice meedBith b fétvlshRtidd e
needs to be retransmtted to nobile station 10, gateway server 30 sets the
retransn tsimobilé satiwn @pgateway server 30 sets the retransmission time of email
arrival notice according to the communication status of mobile station 10. To
execute this operation, email delivery-managing unit 33 has memory 331, in
which a mailbox administration table is stored as shown in Fig.4. The
15 mailbox administration table stores mobile station IDs, names of emails
stored in mailbox 34, timing information, and counters, which are arranged
according to email addresses. The timing information shows the times when
email arrival notices should be retransmitted to each mobile station 10, and
email delivery-managing unit 33 retransmits email arrival notices following
20 the timing information. The counters are increased by ‘1’ when email
delivery-managing unit 33 does not receive an Ack within a certain time
period after an email arrival notice is transmitted, or when email
delivery-managing unit 33 receives a NAck.
[1.2] Operation of embodiment
25 Following is a description of the operations of the above-mentioned
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



arrival nqgtq rding to the communi cation status of nobile station 10.
"To execu?faoffﬁli/gqggeration, emai | delivery-managi ng unit 33 has nenory 331,
in which a mailbox adnministration table is stored as shown in Fig.4. The
15 mai | box admi nistration table stores nobile station |IDs, nanmes of emails
stored in nmailbox 34, timng informatiopy and counters, which are arranged
according to enmnil addresses. The tim n]%] i nformation shows the tines when
emai | ar ridgdivenptmaeagisgound 33 ard remaili deliceryemanaging init 38t stores) the,
and email delivery-managing unit 33 retransmts email arrival notices
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5 of nobi kRo$inain Biy. G0A. After gateway server 30 stores the received enail
in mail box 34 and stores the name of the email in the email adm nistration
t abl e]0 erraﬂ‘hrstdemaxbrd,elmmy:gnmagmgt udt 88eeeddss ot theRtiming! inRrhatdtess.
which is shown in Fig.6

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

indicated by the timing information is prior to the current time, email
delivery-managing unit 33 transmits an email arrival notice to mobile station
10A, to which the email is addressed, through system control unit 31,
15 according to the information in the mailbox administration table (step Sal).
Next, email delivery-managing unit 33 monitors, for a certain period of time,
the reception of an Ack, which is a response.to the email arrival notice, and
judges if the Ack is received (step Sa2). Namely, email delivery-managing
unit 33 checks if gateway server 30 receives an Ack from mobile packet
20 communication network 20, repeatedly, at short regular intervals, until the
Ack is received or until a certain predetermined time period set for checking
the receipt of the Ack passes.
(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
25  certain time period, email delivery-managing unit 33 obtains a ‘No’ as the
result of the judgment carried out in step Sa2, and the operation moves to step
Salo.
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



10 First, m’l I very-managi ng unit 33 reads out the timng information
“correspondi ng lt/?)gtgﬁe emgi | in the nmailbox adm nistration table, and if the
time indicated by the timng information is prior to the current tine,
.emai | delivery-managing unit 33 transmts an enmail arrival notice to
nmobil e station 10A, to which the email;j;s addressed, through system
control unit 31, 15 according to the information in the mailbox
admi ni st r &fi 8tept $ale Thewmp esadi) . delivery;manmagingiainiv 33 -judgeyi whethert B8
monitors, for a _certain period of tinme, the reception of an Ack, which is
a responséceeived Ackris B NAckvial staptSaks anghit oljtainges ‘YES’L assr(hazkf;silﬂt oétkeved
step Sa2) . Nanely, emai,l delivery-managing .unit 33 checks if gateway
gervgr SO)WQG%SS\F&%&ﬁ aEnstepSasband the epsration gaavemiccstepayalibt wor k 20,

repeatedly,, at short .regul ar, .intervals, unt}] he Ack is received or until
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in step Sg§311pnd it obtains a "Yes' as the result of the process carried
out in step Sa3, and the operation noves to step Sal O As expl ai ned above,

i f gal@way Thehy om0 dieléseryoinanagitig/ ainin 35 eférnines Sa e "ate A1V &6 O
recei ves a NAck, the operation noves to step SalO and enuil
del i ver y- maintined ibétwedd theromaeas tihe andntlee ttmer edeandhnemadl arEbhl €
station |0A in the mailbox adm nistration table by "1'.
notice should be retransmitted (referred to as ‘retrial time’ hereinafter), on the
basis of the updated counter. Namely, email delivery-managing unit 33
determines the time interval between the current time and the retrial time, and
15 updates the timing information corresponding to mobile station 10A in the
mailbox administration table using the determined time interval (step Sal2).
Fig.5 illustrates a graph showing the relation between the counter, which
email delivery-managing unit 33 uses to calculate the time interval, and the
time interval for retransmission of the email arrival notice. As shown in the
20 graph, where the counter is smaller than a certain value, email
delivery-managing unit 33 calculates a time interval for retransmission of
email arrival notice in direct proportion to the size of the counter; and where
the counter is larger than a certain determined value, email delivery-managing
unit 33 calculates a time interval for retransmission of the email arrival notice
25 so as to be within a predetermined maximum time interval T where all time
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.



Next, emai 19}4@/'3\125% managi ng unit 33 reads out the updated counter (step
"Sall). 10 en, email delivery-nmanaging unit 33 determnes a tine interval
to be nmaintained between the current tinme and the time when an emnail
.arrival notice should be retransmtted (referred to as "retrial tine'
hereinafter), on the basis of the updatgd counter. Nanely, email
delivery-managing unit 33 determnes the tine interval between the current
time and t(B%Ind&he ingtancaerthat anbusys Agkdistreseivied ti mi ng i nf or mati on

corresponding to nobile station I0A in the mailbox adm nistration table
usi ng the dat éhei Hstancendhaht gateaway sserpesalQ) recaives 5ai busyt atles eamajl aph
showi ng the rel ati on hetween ah counter, which enail delivery-managing
uni t 33 uskdIVERyJBARABIAE AINThA31qbtainsm eNeaas thedesue of thegudgment sarmed
retransm ssion of the email .arriyval nofice. As shown in_the 20 graph, where
the count &utilQ S?‘?’Fh&?@rfo’f igg uhethes tbﬁﬂ"ﬁ@ﬁ,”@ ¢k 1%@IN6§§;DYn@Magi ng unit
33 calgul atgs _a ti | nterval for. retransm ssion of ..email_arrival potice
in direct ;ﬁ%\ar@?ﬁd IERE-TOADAZINE PH@ ég‘ tans 3, NQhas éhetqﬁ‘@uﬁoﬂﬂtﬂé‘?ﬂ i s
| arger th i r N maid del i.verys:nmnagi n unit 33
cal cul at eﬁ%@#ﬁéhﬁﬁ?ﬁ%ﬁ ﬁggrﬁa‘gﬁéﬁgﬁ?tﬁf (She J?C?nge‘ﬁgﬁlls% PBUQPTh%?k ce
25 so as {yp within a predeterm ned maxinmumtine interval T where all
time intervals converge. The maximumtinme interval T can be set at any

val ue. Af Werﬁt&hﬁﬁagﬁgvgf}%ggggﬁg?gopﬁﬁf ﬁ”ﬁfyda%g !tﬁérﬁhgggfg{lﬂﬂn‘lﬂﬁén 33

returns to step Sal, e above-nentione 'ons or "t he

fol | owi ng copegpahdinipsto idbsl \ ' ' iR
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carried delivery-mamgiag dnit 33idgithglizdse thercoumer eoeiespdndidg ite md¥Akk or
not. 5 Then, email delivery-managing unit 33 obtains a No' as the result
of the  station 10A into ‘0’ étep Sag) ccording to this operation, the new timing
information, namely the retrial time, corresponding to mobile station 10A
becomes the time when the predetermined time interval passes after email
15 delivery-managing unit 33 receives an Ack.

After step Sa9, the operation of email delivery-managing unit 33 returns to
step Sal, and proceeds to the above-mentioned operations or the following
operations carried out according to the situation.

(3) In the instance that a normal Ack is received

20  In the instance that gateway server 30 receives a normal 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 ‘Yes’ as the result of the
judgment carried out in step Sa4 for judging whether the received Ack is a

25 normal Ack or not.

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



judgnent qfosg1eR1284 for judgi ng whether the received Ack is a normal Ack
or not. -Then, enail delivery-managing unit 33 updates the timng

i nformati on corresponding to nobile station 10A in the mail box

.adm nistration table using 10 the predetermned tine interval, and at the
sane tine, email delivery-managing unity§3 initializes the counter _
corresponding to nobile station 10A into "0' (step Sa9). According to this
oper at i on Statian Rvearrespondingtormebilorstaticimd QA iméhe enailtox admenistration
corresponding to nobile, station 10A becones the tinme when the _ _

pr edet er nitaRlg, andetrangmity the rwad oamabilesstation 19Adtalmouglhysysmenasgcugtmh| t
33 receives.an Ack. After step Sa9, .the operation_of enai

del i very- Nﬁ‘l‘ntagl N§inghe mdormatippofi the mpbfesiation A (step Sad3. tg t he

above- nent honed operat, pns or the .foll ow .operations carried out

accor di ng ltl\ge)geiheelgp{lugpﬁgﬁr_y—pggnqgmghgn;%&%adgag%aw ﬁlﬁfrm oLl was
recei ved N the inst e t hat, gate server. 30 recei ves. a nornal . Ack,
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delivery-managi ng unit 33 reads out the nobile F 125 15 station
cor r elpondNog as thevéidleof tied judphlrt carridibourin $rep Sdhvi ni stration tabl e,

and transmts the email to nobile station 10A through systemcontrol unit
31 using t Hhenpfemant dehiverfy-nienagihg | enitt 38i apdafes( sheptifahy. 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
15 station 10A into ‘0’ (step Sa8). According to this operation, the new timing
information, namely the retrial time, corresponding to mobile station 10A
becomes the time when the predetermined time interval passes after email
delivery-managing unit 33 receives an Ack.
After step Sa8, the operation of email delivery-managing unit 33 returns to
20 step Sal, and proceeds to the above-mentioned operations or the following
operations carried out according to the situation.
(11) In the instance that email delivery succeeds
In the instance that gateway server 30 receives a reception success notice
from mobile station 10A, or in the instance that gateway server 30 does not
25 receive either a reception success notice or a reception failure notice from
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



Next , enaﬂﬂyﬁgygy?5y-nanaging unit 33 judges whether the email was 5
“del i vered successtully, nanely whether a reception success notice
responding to the email is received fromnobile station 10A (step Sa6).
(i) I'n the instance that email delivery fails In the instance that gateway
server 30 receives a reception failure pgtice fromnobile station 10A
through base station 21, gateway server 30 obtains a 10 "No' as the result
of the judighetas thamanael ofuthei emgilefrosashe Thaitbox meimindgtratien yablsadt nye uni t
33 updates the timng information corresponding to nobile station 10A in
the mai | bSRMEIHME, Latewayerven 30 ipitializesHbepramier cormesponding tomeobile,
and at the sane dekky&gg-nanaging uniit 33 initializes the

5
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succeeds e I nstance ateway se rec eception
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server 30 doés not 25 receive either a reception success notice or a

reception Ay mentionet st e, Aecordinkerosthrt &ailldAi wryedomr6Eethdd tih Mis
period, gateway server 30 obtains a "Yes' as the réesult of the judgnment

carri H oembodintesy, Gatewdy sgatezvBQ caer ver tifle frepiale Fod refaabhiissioRUSEESS
notice fromnobile station 10A, erail delivery-managi ng unit 33 del etes

t he emmi | efmaoharrival motiGtoaeact-audil S s@fiotbacatetmigto theAokme Dieddpicmi |
fromthe mail box admnistration table. At the
failure notice, which is transmitted from each mobile station through mobile
packet communication network 20.
(1) In the instance that no Ack is received or a NAck is received
15 In the instance that gateway server 30 does not receive an Ack or gateway
server 30 receives a NAck, as mentioned above, it is preferable that such a
relation between the counter and the time interval for retransmission of email
arrival notice as shown in Fig.5 should be used for determining the time
interval because of the following reasons. When mobile packet
20 communication network 20 transmits a NAck, there are several possible
situations as follows: mobile station 10 may be moving from a radio wave
zone of a base station to another radio wave zone of another base station, and
the radio wave strength of mobile station 10 may have decreased temporarily
(under a state of ‘decrease of radio wave strength caused by roaming’);
25  mobile station 10 may be located outside the service area; the power supply to
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



same time FpRgleRpysserver 30 initializes the counter corresponding to
‘nobile station 10Ainto "0', and ends the series of operations. On the

ot her hand, if gateway server 30 does not receive either a reception
.success notice or a 5 reception failure notice fromnobile station 10A
after a certain tine period, enmail deljyyery-nmanaging unit 33 only
initializes the counter corresponding to nobile station 10A, and ends the
series of pogsibalityoat mchikgpstgtipn. 10 pransnigéng angAck evemghonghremail favrival
retransm ssion of email arrival notice As nentioned above, according to the
emai | del DRsiogs csatlrequensin sansmittedsto nobkike statramtl0. dndinysusdr aemasr?o can
set tinme intervals for retransmssion_of email arrival notice to eac

mobi | e st £@F%a$c§6’ﬁvcﬁrngﬂ5% oreseivesc &r NAekcappedgdly afnom e mobilee pagketh i s

transmtted from e:iu:h nmobi | ation through nobile packet communication
net wor k 2§OMIMINIGATIGNNETYOT that no Ack is received or a NAck is
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have decreased tenporaril’y (under a state of "decrease radi o _
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the service area; the power supply to nobile station 10 has been shut off
or ; nobi Femmunicationtetneenrgitewagmenver 30 amdhinobilstseatiom 109 niasnél?,cﬂieed
outside the service area, there is a strong ossibility that nobile
station 10NGEease be thesize of Sunnownteatia thiet mailhoghadministratiod table ofiethis
Fovever, ie}cnbrcgD ninle%t;sh?et istc}rc])négr rt]la)lg pborscs)%(bei?it;;I Cﬁ,'lm;t, rrtlgl)eirlg slt:ti(;]r? 1%0%%%1/ ?ulatz 5be
able to communicate for a long period of time. Under such circumstances, if
15  email arrival notices are frequently transmitted to mobile station 10, there is a
strong possibility that the increased data traffic due to a lot of untransmittable
data in mobile packet communication network 20 would cause a traffic
congestion.
To avoid such a problem as mentioned above, email delivery-managing unit
20 33 makes the time interval for retransmission of email arrival notice longer
according to how large the counter is, thereby, reducing the increase of data
traffic containing a lot of untransmittable data.
However, according to Fig.5, when the counter is larger than a certain value,
the time interval for retransmission of an email arrival notice is set to
25 converge to a predetermined maximum time interval T. The object of this
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



17 possi lEQ461y3ppsnobil e station 10 transmitting an Ack even though enai
"arrival . notices are frequently transmtted to nobile station 10. And in
such a case, gateway server 30 receives a NAck repeatedly from nobile
-packet conmuni cation network 20. 5 On the other hand, if nobile packet
comuni cati on network 20 does not tranggit any Ack, it could be due to a
problemin the nobile packet comrunication network. The problem may be

j ust tenpaﬁary and soon rectified, but in sone cases it may take a | ong
time to rectify the problem neral |y speaking, it can be assunmed that the
more the ndWbarmatter &fsaurse, theptimg iateskaloforapatransanissicun of emeaidrarrivak,
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nobi | e st é‘tq?%ﬁ’ enZHEWAY saryer ?’héﬁ@és@ﬁ IECERE 4nl ibtﬁbpf gateway seever 30t he
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' | h ci , I1f 15 ' I val notices

ar ot rquene AR BB 5T i ¢ 'station 10, there 1S & Stromg

possi bi | :Tg%? Flgﬂ?oea%: Z&tlﬁ&cﬁﬁ?%% .}\%ktié?&%éi&e ue to a lot of untransmttable

data in conmuni cari on n 0 woul d cause a traffic

el Tver y- munhen Bafeaf sefyct 5 POLATER BRG] ARKS s HSHoned Bbbve, eatewan,, o
enai | arrisgAler30 ues la08&®din preRicHnihedotiiRvihRes ﬁé‘ﬂ)é?ﬂﬂéﬁg%érgfil for

t hereby, reducing the increase of data traffic containing a

untransm thabdteaskahissidipofanemat apridaingotice.Fi 9. 5, when the counter is
| arger than a certain value, the tinme interval for retransm ssion of an

ermai | 1@rri ¥l thist instanee,senobile 2GtiwmnvEDd gés tinsidepr thdetazesi ndrbrovii ngen ti me
interval T. The object of this convergence is to neet the demand for quick
emai | tragemmenivate, initcmobile syaten 40 gamnqiaetwa ionthenstatenof beilg ubleyto
service, even when the counter has becone quite large. It can be freely
det er mi ne§OMyRURICAtY A} theyFument communicssion ends. Therefore, it is preferable

that the time interval should be determined according to the average time
required for ordinal communication.

15  (3) In the instance that email delivery fails

In the instance that gateway server 30 receives a reception failure notice
from mobile station 10 through mobile packet communication network 20, as
mentioned above, gateway server 30 uses a certain predetermined time
interval as the time interval for a retransmission of the email arrival notice.

20 In the instance that mobile station 10 fails to receive an email because it has
been in the state of not being able to communicate for a short time, there is a
strong possibility that the reason why mobile station 10 failed to receive an
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

25  buildings, etc. Due to the temporary nature of the communication status of
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



and past ll/%?% s etc., what the maximum|limt should be for tine
“interval. FO461 18 T. As a matter of course, the tinme interval for
retransmni ssion of emmil arrival notice, when gateway server 30 does not
-receive an Ack or gateway server 30 receives a NAck, can be determ ned on
the basis of other relations than the $gone illustrated in Fig.5. (2) In
the instance that a busy Ack is received Wen gateway server 30 receives a
busy Ack, p&siogenti oned above, gateway server 30 uses a certain

predeterm ned tinme interval as the tinme interval for the retransm ssion of
an enmi | 4f) i Gampasisose amang dimai intervalsinfos, retoarisneissioat iofnemrmil sarrival de
the area where it can comunicate, but nobile station 10 cannot return to
the statel®t1%eing able to comunicate till the current communication
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comungcation. 15 (3 n _the. inst e A hat N ivery fails In. the
oot Uttt s 105Gl T el o s o
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because “’srrﬁﬂﬁrtﬁﬁﬁ‘” in the state of not being able to communicate for a
short tinme, there is a strong possibility that the reason why nobile

station 10tha&itdiAe ih@erv8r eh \(Re 3AstaBBBithat 2 BudP R 3 ¥g§él§ggis iﬂﬁﬂ e linge

decrease in the strength of the radio wave received e statron 10
becaub® ofintehealpnetheriastaviceshar @ bndy MR s keddidéd dssmaller thae to the

tenporary nature of the comrunication status of reception failure, it can
be assunedthédimehimtervial m the dngtamessthzt! hoyAckais received or a NAck is
received.
[1.4] Modifications
(1) Use of received radio wave strength information of mobile stations for
15 determining email arrival notice retransmission times
In the embodiment explained above, gateway server 30 evaluates the current
status of communication of mobile station 10 on the basis of an Ack, or a
delivery failure notice, received through mobile packet communication
network 20, and determines the time when it retransmits an email arrival

20 notice according to the communication status of mobile station 10. In addition
to the information on the status of communication, information of received
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.

25  Fig.7 is a diagram showing a configuration of mobile station 10 in this
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



nobi | e st gt i1l return to the status of being able to conmunicate
-after a- ?r?(;rmtl/%?%%m period. Therefore, it is preferable that the tine
interval for retransmssion of email to nobile station 10 be determined to
-be a short tine F0461/3125 19 period. (4) Conparison anong tinme intervals
for retransm ssion of email arrival nopfce Because of the reasons
mentioned above, generally speaking, it I's preferable 5 that tine .

i nt erval s llbshownandag.2.1Wheamiransmatti®) and eedéivieg cunitfidbrecededs beheoni n
the relations nmentioned below. The time interval in the instance that a

del i very Sgnals e transmaisteds bycebased statiomaliler andanrededved neradio erwave i n
the instance that a busy Ack js received, and the time 10 interval in the
i nst ance SHENSH-MEASUNEE Pgltriei@il%@fﬁisst@rﬁtrﬂégth phithe weceived nadierwavei n
the instange that no Ack.is received or a NAck is received. [1.4]

Mbdi fi cat Piﬁge?’f?c%§185¥31$-ecei ved radio wave strength information of nobile
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det er mi ni ngforfifation Fegartieg GiRistreAlil \GY tROticeRived TalIARTAVE ! SehigRdjwhen
email is transmtted.” In Such a caSe, the follow ng configuration needs to
be adkpt edttached to the Ack, can be expressed in any kind of format. For example,
CPU 111 can prepare received radio wave strength indexes, which are
classified into 5 stages, namely integral numbers from ‘1’ to ‘5°, according to
the measured values of the radio wave strength, and transmit the Ack along
with the received radio wave strength indexes. The correspondence between
15  the received radio wave strength indexes and the strength of the received
radio wave can be defined freely according to the situation, and it is usually
defined on the basis of statistical data or past experiences.
In a system where the information of the strength of the received radio wave
is used, for example, email delivery-managing unit 33 of gateway server 30
20 reads out the information of the strength of the received radio wave, which is
attached to a normal Ack, before it transmits the email corresponding to the
normal Ack. The email is actually transmitted only when the strength of the
received radio wave of mobile station 10 is greater than a predetermined
threshold value. According to this system, the transmission of emails can be
25 performed with greater certainty, and a traffic congestion due to an
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



25 Fig.7 i ' am showi ng a configuration of nobile station 10 in this
'm)difigcat ifg)rﬁl?%fligzlsg.l the conponents, which are the same as those in
Fig.2 are provided with the sane symbols as in Fig.2. As shown in Fig.7,
-mobile station 10 in this enbodi ment conprises received radio wave
strength-measuring unit 15 in addition 9p all the conponents of nobile
station FO461/3125 20 10 shown in Fig.2 . Wen transmtting and receiving,
unit 12 r éeleErnypithanconail sirgmal soticarend traasits amsenail atri dre Dasisaofl the
received ragio wave strength-measuring unit 15 nmeasures the strength of
the recei VRPrmatian aiachedio the Askaraseived)frars mebile station dbdifhecprésent
when CPU 111 of nobile statjon 10 receives.an enmail arrjival notice when
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past experiences. In a’systemwhere the information o e strengt t he

receiMed netice amb ransmitssen erfigil @xahp!basieofithe dafbrBationtepdrdigguiid 33
of gateway server 30 20 reads out the information of the stréength-of the
recei ved traossiomotstrengtthof theateceivediradioavave.mal Ack, before it transmits
the email corresponding to the normal Ack. The email is actually

transmi t t el arfiyptemnanhereethe indagmation regerding the transition of strength of the

received radio wave is used, email delivery-managing unit 33 of gateway
server 30 reads out the information regarding the transition of strength of the
15 received radio wave attached to NAck when it receives a Nack; and evaluates
the present status of mobile station 10, as being under the status of ‘decrease
of radio wave strength caused by roaming’, on the basis of the information,
and determines the retrial time for the transmission of email arrival notice.
According to this system, the deterioration of the speed of email delivery can
20 be controlled, and also the increase of data traffic caused by failed email
arrival notice transmissions can be reduced when mobile station 10 is not able
to communicate.
(2) Arrangement of components of email sever system
In the embodiment explained above, the components of a system of the
25 present invention, such as the means for receiving emails, the means for
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



received r '61ﬂ¥T%S of nobile station 10 is greater than a predeterm ned
‘threshol d val ue. According to this system the transm ssion of emails can
be 25 performed with greater certainty, and a traffic congestion due to an
.accunul ation of data fromfailed email transm ssion, can be reduced. In the
above-nentioned nodification, nobile stapion 10 transmits an Ack with
information of the strength of the received radio wave, and enai

del i ver y- sepatated cahinetg snsiead af dbeinyg sestaled 20getbice inithe gavdwanserver. In
F0461/ 3125 21 retransmt an email arrival notice and transmts an enmail on
the basi s S§ehtsysteny, shewomponentagtospst which axelcompenemts grompedoly lthe
station 10. The present invention is not limted to the above descri bed
functi on, cabinets, ran hesgopseeted) with gachartber by dnformatiom fcommeuindeation
regarding the transition strength of the 5 received radio wave using the
i nfor mat | ASLWPTK fQ astp thempe werksfegather.adi o wave of nobile station
10, which is neasured by the received radio wave strength-neasuring unit
15, and CPU 111 transmits the Ack with the information regarding the
transition. In this case, email delivery-nmanaging unit 31 of gateway
server 30 determ nes whether to retransmt an email arrival 10 notice and
transmts an enmail on the basis of the information regarding the

transition of strength of the received radio wave. In a system where the
information regarding the transition of strength of the received radio
wave is used, email delivery-managing unit 33 of gateway server 30 reads
out the information regarding the transition of strength of the 15 received
radi o wave attached to NAck when it receives a Nack; and evaluates the
present status of nobile station 10, as being under the status of " decrease
of radio wave strength caused by roamng', on the basis of the information,
and determnes the retrial time for the transm ssion of enmail arrival
notice. According to this system the deterioration of the speed of enail
delivery can 20 be controlled, and also the increase of data traffic caused
by failed enmai



arrival nqa4e)/BnaRsn ssions can be reduced when nobile station 10 is not
"able to communicate. (2) Arrangenent of conponents of enmil sever system
In the enbodi nent expl ai ned above, the conponents of a systemof the 25
-present invention, such as the neans for receiving emails, the neans for
obt ai ni ng conmuni cation status of nobilgzstations, the neans for
determning transm ssions of emails, and the means for instructing
retrials of obtaining the communicalGloAIMSitus of nobile stations, are all
installed in gateway server 30. However, all or some of these conponents
can also be installed in several F0461/3125 22 separated (r:]abi nets |nstﬁad
of being installed together in the gateway server. In such a system the
conponegt lgr*%@b%tﬁomf?ﬁpfﬂ@lmrﬁmﬂ@rﬂfﬂl‘@ﬁﬁu%d m9thqﬁbcom@msm:s, can be
connected wi th each ofher. by infornmation c.?nmwllgﬁatlog network so as_to
enabl e t hed TSFEIBIE StigdRerece viteg aan $ipailp vhighalsyaddresaeeeloh 8d mgbile
controkli g%{em@i | delivery, said nmethod conprising: a receiving step for
recei ving Iheil, which is addressed to a nobile 5 station; a status
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nonent or mébile Statidifbelomgss of said information on the comunication
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status; a transmtting stép for transmtting said email if said email is
det er m ned at@ansmission determining step for determining whether said email should

10  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 email if said email is determined to
be transmitted in said transmission determining step, and;
a retrial instructing step for setting a waiting time on the basis of said
15 information on the communication status, and instructing the execution of
obtaining operation by said status obtaining step following said waiting time,
if said email is determined to not be transmitted in said transmission
determining step, or if said email is determined to be transmitted in said
transmission determining step and transmission of said email fails.
20
2. A method of controlling email delivery according to claim 1, wherein:
said method further comprises an arrival notice transmitting step for
transmitting a notice of arrival of said email to said mobile station, when said
email, which is addressed to said mobile station, is received, and;
25  information on communication status with regard to reception of said notice
of arrival is obtained as said information of communication status in said

status obtaining step.

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



be transm ' aid transm ssion determning step, and; a retrial
“instructi r%d@é%ﬁ?gr setting a waiting tine on the basis of said 15

i nformati on on the comunication status, and instructing the execution of
.obtai ning operation by said status obtaining step follow ng said waiting
time, if said email is determned to ngj be transnmtted in said

transm ssion determning step, or if said email is determned to be

t ransmi t t edaich igformatiorarenitss i comuoeingcation rsgatsise pvhich iy @bsainedi im said sai d
email fails. 20 2. A nethod of controlling email delivery according to
claim 1, whsnsiobtaining stap, Hodidates any of chprfotlesvimg: aonmmanicaior possible
transmtting step for A transmtting a notice of arrival of said email to
sai d nobi SEITYE HLOBARIGRAOB DUGY Séatlls) OF GATIYRUNECakRY inBpessible status; nobi | e
station, is recgeived, .and; 25 inforrPatiqn on conmuni cation status with
regard to ARS8 resHabinsEiciingstepea TSt Hime pariodds set as satd waitiag dime if

i nfornation. pf tco nicatipn status.in.said staélus obt ai ni ng. step., 3. A
et hod of SHIShIHOFARGNEAR thE SOmmBRCaHQT, SHiNS, RRICates SOMMUyBSABOR. busy
FO0461/ 312 i ' ' . t ' ' t . which is.

bt ai nod SHds AL E spRRRd Fithe RrgQ, Wifch A REEE AR s ahsh Lindd periach is
commni cattoasPeas Refting Fiié®if ARMTHMIOMAT i et SltiuniChtion, statys , o
time per i ofdicaiesormuiALAidRfipBEsHIERuths 5 sai d i nformation on the
comuni cati1on status I ndicates communi cation busy status, and a second

time period, which is longer than said first tine period, is set as said
waiting time if said information on the comruni cation status indicates

conmul() cadi dnniethod of Dot Hhgemdid déliveryatboiak toaim!l, wiseremg |
delivery according to claim1, wherein: said waiting time i's determ ned on
the basis edidnwaiteng tiine isvdsteoiined onttherbastdf of authisdrasfusnestef exetmtivrep
for said emai| up to the present nonent.

of said status obtaining step for said email up to the present moment.

5. A method of controlling email delivery according to claim 4, wherein:

15  in said retrial instructing step, if said number of times of execution of said
status obtaining step for said email up to the present moment is the same as or
more than a predetermined number, a predetermined time period is set as said

waiting time.

20 6. A method of controlling email delivery according to claim 1, wherein:
said information on the communication status is information of strength of

received radio wave of said mobile station.

7. A method of controlling email delivery according to claim 1, wherein:
25 said information on the communication status is information of transition of

strength of received radio wave of said mobile station.

8. An email server, said email server comprising:

a receiving means for receiving an email, which is addressed to a mobile



5. A et hqehgy1/3ppsrol ling email delivery according to claim4, wherein: 15
“in said retrial instructing step, if said nunber of tines of execution of
said status obtaining step for said enail up to the present nonment is the
.sanme as or nore than a predeterm ned nunber, a predeterm ned time period
is set as said waiting tinme. 20 6. A mgghod of controlling email delivery
according to claim1, wherein: said information on the communi cation status
i s i nformatateon;of strength of received radio wave of said nobile station.
7. A method of controlling email delivery according to claim1, wherein: 25
sai d i nf or BettaBls Qhtainingoveanniernobtaininginforinationt on canimunidatiomstitas on
of streng{h 05 reciji ved,.radi o wave of said nobile station. 8. An enmuil
server, sXid pbile station: i & ipRpile compmpnicayion astwerds, toewdiioh isgidin
emai |, which is égf(l)re% ed to a nobile F0461/3125 25 station; a status

obt ai ni ng & SO MNESng i nformati on on communi cation status of said
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said information on"the conmunication %t at us, a_nici [ r%s_t rucﬁi ng _ _

oper at i ont@besparsmitted by satdl @aAs Mk IGR detdrahindys ARl dnyai ting tinme, if

said email is _det.erm ned not to be transmtted Dy sald transm ssion

det erlf ni ng reteak instructing means for setting a waiting time on the basis of said
information on the communication status, and instructing the operation of said
status obtaining means following said waiting time, if said email is

determined not to be transmitted by said transmission determining means.



