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the Invention The present invention has been nade in the

f or egoi ngpbieses,i ipta mwobidé commpnicaticar hetwemck.it is an object of the present
I nvention to provide a nethod of controlling email delivery and an emai
server, which can deliver emails

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



F0461/ 312%46173r28gh a nobil e communi cation network by naintaining a
'snmooth flow of email traffic even when there is an increase in the nunber
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i nvention. Another preferred node of the nmethod of controlling email

del i vy efatidmebelpngseattransvgissioondetenmining step farhdetermening wdetbér the
first node of the method of controlling emai| delivery; and further
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s{ep for transnuyt\{mg thé Ethail if the ertail 3 de{errmned 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
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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
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Brief Descgription of the Draw ngs . ) .
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.1 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 iF0461B®2E di agram show ng a configuration of a nobile

" communi cati on system according to the first enbodi ment of the present
invention. Fig.2 is a block diagram showi ng a configuration of a nobile
.station according to the first enbodi ment of the present invention.

F0461/ 3125 5 Fig.3 is a block diagram show ng a configuration of a gateway
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invention is applie ' e communi cation system I's connect ed
to the | ntagrival notl@ed.1] Enbodi nent [1.1] Configuration of enbodinment (1)
Configuration of systemFig.1l is a diagramshow ng a configuration of a
nobi | e combigiécas inflowchart 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 50A and 50B, are

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



system i FO461g3 E2dHodi ment. The nobil e comuni cation systemin this 25
enbodi ment contains a plurality of nobile stations 10A, 10B..., nobile
packet communi cation network 20, base station 21, service control station
22, gateway server 30, Internet 40, and a plurality of term nals 50A,
50B..., etc. In Fig.1l, only nobile stgions 10A and 10B, and term nals 50A
and 50B, are shown representing a pJurality of npbile stations 10A, 10B...
in the nBOMIBURISAEIONS DEtWErk.c aptuai PRABEY il wemrinads SQApI 0B .t in dhe
term nal s (%fen 50B....in the nobile conmmunicati.on npetwork, respectively,
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executes 15 email-transmtting processes of the emails, according to the

i nst al | edevicegtlroughnteheetetdier hand, terninal 50 obtains information on
emai | s addressed to termnal 50, which exist in Internet 40, automatically
or fld) | owMareoker, aprogrimnforceompesing;ttragsmitsingseand seckivimpleaysils b
information in the above-nentioned display unit. 20 Mobile stations 10A,
10B. .. (mstalledkin terminal fdhiangd tarminseh§01finattons asineemaili ¢liemteda thds no

need to distinguish themf{romeach other), are nobile | .
escription, ‘an email client’” means an apparatus, which 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 caFP8a14323 nal s, such as nobile phones and Personal Handy-phone
Systens (PHSs; registered trademark), which can use a comunicati on
service in nobile packet communication network 20, and execute data 25

* communi cation and voi ce communi cation through nobile packet conmunication
network 20. Each of nobile stations 10 Kas an emmi| address for
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of nobi | Ofsservicgnarzas ehere mobiilte statidns 10 e dbcatedy iade stdfedewdth SD¢eof
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area whertRe Pkitién Yegist@flioH) 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 Iocap(pgglqg]gge ba5| s of the position registration table of service:.
control station 22. The mobi | e packet communi cation network 20 transmits
to nobile stations 10, an emai | arrival notice fromall base stations 21
.in the service area. Wien nobile station 10 receives the email arrival
notice, it transmts an acknow edgenmen® response wth regard to the email
arrival 25 notice. In this enbodjnent, there are two kjin
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arrival notice is transmtted from nobile station 10 within a
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nmobi | e station 10, nobile packet communication 15 network 20 forwards the
acknoied heneimafter)s o thee node tofethedaansmmitting side amdhich tindipatesithatl mattike
followi ng explanation, “Ack' is used as_a general termfor normal Ack,
busy Ack, StattbrnA@kis nwatavaable newaOndbg other 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 sti ngui sR046biBd1250m 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 networld 20. Gateway server 30 functions as
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reception failure notices, and Ack as nenti oned above, and judges whet her
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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 BO#6PAI2H agram showi ng a configuration of nobile station 10 in
“this enbodinent. Mbile station 10 has control unit 11; transmtting 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
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nobi | e packet commupi cati ogn network 20 and base station 21, er | T unit
13 has gcpqr&ml@n@r }B@awlm?gpp ym@bile stafiorhblin)a pregrams doayestgblishing
screens and var.iouys kinds of information; a key pg (not shown) by which
the user CQIPIHMCIHPN SQANRCHAB batwesngatgwaycses¥abAL qnebmahilsipticantOa
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various kinds of 5 processes by reading out control prograns from 112

to ROM 113 disglay ohé @mail siez Rhedkeyrpad! (ndtodtidwnyp! el o B afiee]3eforan

email, CPU 111 "writes the email in M 113. And en the user instructs
nobi | e stextamyple] CPUO 181 sispiayshetheemedsagei of) théeeriall imathd Niduidhemsial etc.
of I/F unit 13, for exanpl g, YCS:PU 111 displays the nessage o?jthe@eyr%all in
t he 10quidisplaysunit (naoshtvwn) af Linunit hdt shown) of I/F unit 13. (3)
Configuration of gateway server 30 Fi %1%3 Is a diagram showi ng a

conf i gur 48) &ronfigerationgf gateweay servien is enbodinent. Gateway server 30

has system.c rol unit 31, subscri ber X . )
Y rlglg%ﬁltis a dlilagram 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 FO46dd3idpstration unit 32, email delivery-managing unit 33, and
©15 mail box 34. Systemcontrol unit 31 controls each conponent of gateway
server *30. At the sanme tinme, systemcontrol unit 31 functions as an
interface between different communi cati on networks, and executes protocol
conversions between nobil e packet comklini cati on network 20 and ot her

i catd t wor ks such t t 40...F le, if tem
cControl - ukial 81 0EE Tadtagine i A bliriaes QiR SOR SRS emBilat i on
10, co_ntrPI ESE;[:D 61 converts. the f.&rg t of the data fr t he. prot ocoi used
i n nobi | 158 G MHieRs SReGibs, cmaildelvehy Tmanaging whibdscraceiesemails
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To be nore specific, emnil delivery-managing unit 33 recelves EITB.I?S I
Y-

addr essedelivenpmdrmagihgtunit 39, storek shor@pailnamMths ARMGGX aaﬂrésl%rmﬂii%h

i
Then, email delivery-nmanaging unit 33 transnmits the storéd email to nobile

5 stati ocofréspondsvbo ¢he teimraid raidresss ofidriobieestatibn 16} icowhidl theasthailoki | e
station 10 is allotted a nenory address according to its email address,
and enmi Addrhsseéder y- managi ng unit 33 stores the email at the nenory address
whi ch corresponds to the email address of nobile station 10, to which the
email0 i s Asdmeationgd abwves wien roremailsvival iiasiceancedsatd baretraabmitiedce

needs to, be retransmtted to nobile station 10, gateway, server 30 sets the
retransniQ gmq}niq Stat1qn aéng,ateway server 36 sefs 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 nd046d/3bdr di ng to the communication status of nobile station 10.
To execute this operation, enmail delivery-managing unit 33 has nenory 331,
in which a mailbox adnministration table is stored as shown in Fig.4." The
15 mai |l box admi nistration table stores nobile station IDs, nanes of emails
stored in mailbox 34, timng informati d@ and counters, which are arranged
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Followng is a description of the operations of t above-nention

enbodisrenof mwdtalesttatioantOXmi | is transmitted fromterm nal 50A in Internet
40 to nobile station 10A in nobile packet comruni cati on network 20. Wen

gatevay seAfter @ewayesievear 30 seores|theddcenaedemailmib mdltssa840ind Qfords’ om
term nal 50A, systemcontrol unit 31 forwards the email to email F0461/3125

12 del i véhey- pamegi af) thét eddail arid ethei | enmil vadimsiegiony wablke, 3%&Mhar es
the email -in mailbox 34. At the tinme of storing the email, email

del i ver y- feliv@iyn@anagings anit 3 exeputasaps emaihedelingry process, mehidinxis
admnistration.table of nmenory 331 in correspondence with the email address
5 of nobi MPO®RAREIEG0A After gateway server 30 stores the received enail

0o 20, B T BB R g e o 0"
whi ch 1S corp@fdriding t6 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
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 Jjudgment



10 First, EO461/3d85i very-managi ng unit 33 reads out the tining information

- corresponding to the email in the mailbox adm nistration table, and if the
time indicated by the timng information is prior to the current tine,
-emai | delivery-managing unit 33 transmits an enmail arrival notice to

nmobi | e station 10A, to which the email 18s addressed, through system
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oper at i on mob#e staticit ¢0A Bethe m@lbbRedmhdstradod table bypejinstance that
gateway server 30 receives a NAck, email delivery-managi ng unit 33 obtains
a "Yes' as Next, emsail dediverypengnaging ninif 386 idR1s26ud the abdatezh c6anterT(e

enmai | deliyery-managi ng unit 33 judges whether the received Ack is a NAck
in step Saﬁﬁllgnd it obtains a "Yes' as the result O}‘ this pro;:e.ss gar[; ed
out in step.Sa3, and the operation noves to step Sal o. As expl ai ned above,
i f gallgwaypgé"rrlfe?mﬁ deb¥enomanaging dindh 3 idesermmessa gameninteseal ¢o Be
recei ves a NAck, eration noves.to step Sal QO an emai |

del i very- i ?W&hnﬁ?f‘g%@ ithe rQuTent time andnthe tuwer anngmail arpiyial e
station 1%dc% §H2)%lg%iel %?én%‘%ﬁit@h ?%er elt'rieﬂriotz?sbjr%tr%l t\irlnle’ 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, emai046dV3125y- managi ng unit 33 reads out the updated counter (step
“Sall). 10 Then, enmil delivery-managing unit 33 determines a tine i nt erval
to be mmintained between the current time and the tine vvhen an email -
~arrival notice should be retransnmitted (referred to as retrial tine
hereinafter), on the basis of the updal4d counter. Nanely, emil
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calculates a tine interval for retransm ssion of the email arrival notice
25 so as opnbk within a predeterm ned maxi numtine interval T where all
time intervals converge. The maxi mumtine interval T can be set at any
val ue.  AfThenstemaibadelivenyemamaging onnidf 33maptatts| thertymingajyifogmation 33
returns to step Sal, and proceeds to the above-nentioned operations or the
foll ovm ngcomg%ptmdlagéo rmgﬂn statiore 30/ tithsumailbeor allministrativa tablemsingn.

F0461/3125 14 I n i nstance that a busy Ack is received In the
i nst dfce P@é&éﬁﬁ?‘%@fvéimgo IgEYales adbuAt Athe aaame time, email
delivery-mgnaqgi ng unit 33 o s.a.. No' .as the result of t, udgrrent
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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



j udgnent bO461£02w4 for judgi ng whether the received Ack is a normal Ack
“or not. Then, emmil delivery-managing unit 33 updates the tining
information corresponding to nobile station 10A in the nail box

~adm nistration table using 10 the predetermned tine interval, and at the
sane tine, emmil delivery-managing unitl®3 initializes the counter
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emai| delivery-nmanaging dnit 33 obtains a

j udgnent tathel exdail dsredeivetidrofrdiobsle stadehN@AR afre received Ack is a
NAck or not. Then, enmil delivery-managing unit 33 obtdins a "Yes' as the

resul t of(i) lethg inkyamce thearemaidl delivery faflep Sa4 for judgi ng whet her the
received Ack is a 25 normal Ack or not. Then, enmil delivery-managing unit

33 reads dux théénstanee dhat tgateway| server 13 pecelivey 4 eecaption failakd fdLARA i n
t he mai |l box adm nistration table, and reads out the email, which is stored
in mai | bdxogumehilgystatienntid througle baseistatior\21{ gateseae seivee,3(0bidins a

del i i@ry-‘ﬁn,a i@] unii 33 reads out the nobile F0461/3125 15 station ID
correspon %ggst pltootsthe judgment asriedoutdn sseR Sadni ni stration tabl e,

and transmts the email..to nmobile, stati.on, J0A through systemcontrol unit
31 using t ef}anFngﬁ%th‘af/-mﬁeagmﬁ |@1§t%§i%é$®s(al%ﬁlrgm,lnformatlon

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.
(ii) 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, emaF04@&/3128ry- managi ng unit 33 judges whether the email was 5

" delivered successfully, nanely whether a reception success notice .
responding to the enmail is received fromnobile station 10A (step Saf).

- (i) In the instance that email delivery fails In the instance that gateway
server 30 receives a reception failurelfotice fromnobile station 10A

t hrough base, station 21 at ewa erver, 30 optaing a .10 . No' s the result
of thg i Welatss: theapameof e F’Hleé]c i’f?@a@e 10X ARMINELIHRLY W@@naﬁj‘i e uni t
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33 receives an Ack. After step e operation o
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above-nentioned operations oOr the foll"ow ng operations carri

accor di ngnbbiltiseation 10/, @nd dnds theséries bfiepenrtiorish@teSaTh. del i very
succeeds In the instance that gateway server 30 receives a reception

success rdt3]cRettingond tinis interstad foorettas missiom of leenaih atrdvaknodtiee gat eway
server 30 does not 25 receive either a I‘ECQFtiQI‘l success notice or a
recept i on Asmentionest abeve,raneording to theiemgil delivefty eontrodanettiod in rbis

period, gateway server 30 obtaing a "Yes' as the result of the_ judgment
carr ﬁad m@@@p gatewvay fsegyeleilyCark Sob time intervplseformretsansmission wfcess

notice from.nobi.l e station OA, Il delivery-managing ynit 33 deletes
the emai IR mgll BRUCR O 47 rt@aﬁﬁgcﬁgsori@cca@h@gé@ ath A Gafe adeCepH OB |

f r?m the frérﬁhlreb(r)l)c()ti%g,m.wrf]iict i§ ria%%ntli?ttéldefro&aitl etagﬁ 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 ti me FO4&61é335 server 30 initializes the counter corresponding to
‘nmobile station 10Ainto “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 5 reception failure notice fromnobile station 10A
after a certain tinme period, email dell¥ery-nmanaging unit 33 only
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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 BHQ4i6ly3b2S nobil e station 10 transmitting an Ack even though enail
"arrival notices are frequently transnmtted to nobile station 10. And in"
such a case, gateway server 30 receives a NAck repeatedly from nobile
packet communication network 20. 5 On the other hand, if nobile packet
comuni cati on network 20 does not trank8rit any Ack, it could be due to a
probl em i g_ t he nobi |l e packet comrunication network. The problem may be
just tenporary and soon rectified, but in sonme cases it nay take a | ong
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congest i onWHen gutswhay setver 30 rivetvasas bueptAckess aieditioned@dve, gatewa

delivery-managi ng unit 20 33 nakes the tinme interval for retransm ssP,on of
enai | ar r serader 136k uses horeytain predetegimged ditevintervad dshthectinet fiteival for
thereby, reducing the increase of data traffic containing a |ot of

unt r ansmi theargteansmissiodovieaneemaakcaroiviil mptice. Fi g. 5, when the counter is

| arger than a certain value, _the time interval for retransm ssion of an
emai 11Gar ri Im) thist inséance, ssohile  stationnér gs tinsidepithelearaani wheraveiti wam t i ne
interval T. The ,obi e&}tlﬁ of this c,onvi{)gence Is to nmeet the demand for quick
emai |t r afQPAMWRIGATLS, st apobide statinn 10 canaehsetusn torthe statewofbejagiableo

servi ce, even when, t ounter has beco uite lLarge,. It .can be freel
det.er m neﬁ?anlﬁ@tebggi e FUILEnY gwlcggp ends. ﬁle%efore, it 1s preferable Y

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 eBEQ61/8188s etc., what the maximumlimt should be for tine
“interval F0461/3125 18 T. As a matter of course, the tine interval for
retransm ssion of email arrival notice, when gateway server 30 does not
-recei ve an Ack or gateway server 30 receives a NAck, can be deternined on
the basis of other relations than the 39%mne illustrated in Fig.5. (2) In
t he instance.(;[)fgat a busy Ack is received When gateway server 30 receives a
busy Ack, RE19fEnt i oned above, gateway server 30 uses a certain

predet er mi ned At i kntery s..the.tine.nterval for. the retransm ssign of
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i nstance that gateway server 30 r ption I'ur'e noti ce

nmobi | e st ghe@slatfbrishihentbneghdiewpacket conmuni cati on network 20, as
menti oned above, gateway server 30 uses a certain predeterm ned tine

i nterval asThéeime imtervaleinveie fistarce ﬂiatamaalisei;_y)ﬁaimet Nnetied s re@divedas
notice. 20 In the instance that nobile station I0 fails to receive an enail

because i tsmhader thaan in the state of not being able to comunicate for a
short time, there is a strong possibility that the reason why nobile
station 10 thaitimeg intervat dnvtheainstanag thatsa husgpokasyreonivedsartd slse tthme
decreasge i.n the strength of the radio wve received by nobile station 10
becaui‘é ofinteryahpthe, mstacesthat 6Lmtﬁ)’nécﬁgs Beceivedds smaller tham to t he
tenporary Qﬁtur.e of. the co nication status of . receptjon failure, it can

be assuned PRatiMe,dRieTyal in dheoMmstansssithat noy Adkads 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
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“after a short tine period. Therefore, it is preferable that the tine '.
interval for retransmssion of email to nobile station 10 be determned to
- be a short time FO0461/3125 19 peri od. 4) Conparison anong tinme intervals
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t he insta@pgldb@écdjpsigqllglsj_s received or a NAck is received. [1.4] _
Modi fications (1) Use of received radio wave strength information of nobile

stati gns fhr thid mddifecation,nghereCPUaN 11 ot mioyileC StatiIn O TELENeR Nt ERBS] | N

t he enmbodi nent expl ai ned above, gateway server 30 eval uates the current

st at us of amrbvahnotozt whenomobile statiohal @ 65 able oo comembaitatepit @andaks 41 2
delivery failure notice, received through nobile packet communication

net wor k 2Ackamdthidnéonmatésn ttegardimg the rstrangtht oﬁrtﬁm:} r@ceanedermdhl% aw:awgl 20
notice according to the comunication status of nobile station 10. In

addi ti on W&ﬁi ﬂﬁga measirad thioreesived sadiatwiave istiepgthmmeasuring unif d6mdieon of
received . r.adi o.wave strength of nobile station 10 can _be al so used for

det er mi ni RGOTIRAtIoN; Fegarding, thensirength of theyeseived radiakaye,t schighdisahen
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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 Fi 9. 7 FM61/8i128r am showi ng a configuration of nobile station 10 in this
" nodirfication. In Fig.7, the conponents, which are the sane as those in
.Fig.2 are provided with the sanme synbols as in Fig.2. As shown in Fig.?7,
nobile station 10 in this enbodi nent conprises received radi o wave
strength-nmeasuring unit 15 in addition2]lo all the conponents of nobile
station F0461/3125 20 0 shown in Fig.2. Wen transm tting and receiVving,
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cor r esporjdforasatien wegarding! tife teeeities. Indhis wave, shifDdelivierdanghagik t he
strength of the recerved radio wave can be defined freely actordin 0 the

si tuati omnieBd dftgatewayuserver 30ekteradines whethea o sehnsings ass ene#il agdia or
past experiences. In a systemwhere the information of the strength of the
r ecel @ ed nofigieoand teansmitsisedenfail oaxtirepbasiseofithe drformeatyomaegaidiaguttis 33
of gateway server 30 20 reads out the information of the strength of the

r ecei ved transitdon@fstrength wfithe seceiviedaradio avave.mal Ack, before it transnmits
the email _corresponding to the normal Ack. The emmil is actuall

transmit t 48 dofysieihwuhera dhe dptorgation regarding the transition of strengtilx 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



recei ved FeMby3wage of nobile station 10 is greater than a predeterm ned
threshol d value. According to this system the transm ssion of emails can
be 25 performed with greater certainty, and a traffic congestion due to an
accurul ation of data fromfailed email transm ssion, can be reduced. In the
above-nentioned nodification, nobile spation 10 transmts an Ack wth

i nfornati on of ahe strength gf he recei ved radi o wave, and enami

del i ver y-SeRaERed gabmats sastead of ingdalled togethsr dnithagatewayrserven In
FO461/ 3125 21 retransmt an enmil arrival. potice and transmts an enail on
the basi SUSH 4 RESteThBE RAMBANGRY BKOVWRS, MNICHATRGOMPOBENGEIGURAkBYi the

station 10,.The present invention is not . limted.to the above descr.i bed
functionFaQHHRFtBﬁgﬁ§f§8nﬂsgggkﬁgﬂlﬁﬁﬁﬁ Qtber DY 1pferipation ryRAMINisation
regardin h I ition.ef strength of t 5 received radi o wave using the
i nf or mat %E?hwgfklsﬁt}%s r%ﬂ‘f‘éj’?ﬁ tliffmtetggvpgggqgﬁgﬁer.r adi o wave of nobile station
10, m@ich is measured 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

del.ivery can 20 be controlled, and also the increase of data traffic caused
by failed enmai



arri.val nbO#46&/3128nsni ssi ons can be reduced when nobile station 10 is not
cablé to comunicate. (2) Arrangenment of conponents of email sever system
In the -embodi ment expl ai ned above, the conponents of a systemof the 25
present invention, such as the nmeans for receiving enmails, the neans for
obt ai ni.ng comuni cation status of nobi 28 stations, the neans for

determ ning transm ssions of enail SCE gﬁﬂg he neans for instructing
retrials of obtaining the comrunica *“ atus of nobile stations, are all
installed in gateway server 30. However, all or sone of these conponents
can also be installed in several F0461/3125 22 separated cabinets instead
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contrdl | igtgtiefni | delivery, said nmethod conprising: a receiving step for
receiving an email, which is addressed to a nobile 5 station; a status
obt ai ni ng ®seapud obtaihiny StbPQfo'r obediniig dmformativiuni coMihini Sitddn Staths ofai d
nmobil e station froma nobile communication network to which sard nobile
station bsidngedile statiosnifmanoa mebdentoimmusicatiohohetedsk To Nivkdchhatifer
said email should 10 be transmitted to said nobile station at the present
noment ormebile stéationdelangs;s of said i nformati on on the communi cation

st at us;

a transmission 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:



a transm B046d/312p for transnmtting said email if said email is determ ned
"to be transnmitted in said transm ssion determning step, and; a retrial "
instructing step for setting a waiting time on the basis of said 15 - '
-information on the conmuni cation status, and instructing the execution of
obt ai ni ng operation by said status obta2ding step follow ng said waiting
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i nformati on of communication status I n sai stat us obtal ning step.

met hod of seupnd,rarid & Recenaditime! perivd; whick @§ domgert thadl salidfikst WHRS eflod, is
F0461/ 3125 24 " said informati on on the comunication status, which is

obt ai ned ket a8i shidt whaiting timenifngail épfornmitiorators theycarhniuidca@bh ovaniss
comuni cati on possible status, conmunication busy status, or conmuni cation
i npossi bl indicatesscommsacatiorimpaksibbsstates.i ng step, a first time period is
set as said waiting time if 5 said information on the comunicati on status
I ndi cat es conmuni cati on busy status, and a second tine period, which is

| onger than said first ti period, is set as said waiting tine if said

i nf orkfat i 8nAoﬁleEdlmd ob ceniRalling smal é@ﬁyery AecQraling te Ghainmilc hesain:npossi bl e
status. 10 4.. A nethad of controlljn il.delivery according. to claim1,
vhor orn: o5t Watiegme s Serhtied 165 Hasis GEnBEHes B THESBE XGOS o

exe'CUt ' ONof 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




~ of said df@4@l/3d@5ai ning step for said email up to the present nonment. 5. A
. method of controlling 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 email up to the present nonent is the sane
as or nore than a predeterm ned number2S a predeternmined time period is set
as said 6 ng tine. 20 6. A nethod of controlling email delivery

accordi ngs\egfd h1 aim1, wherein: - said information on the comunication
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receiving an email, I’s addressed to a nobile F0461/3125 25 station;
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communi cation status; a transmtting nmeans for transmitting said email if
sai d ermi la transdting meanst foriteansmrting: said enpaid af daid enmil ssidetermined
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15F0riation On the Comntinication 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.




